3. SITE 418

Shipboard Scientific Parties!

SITE DATA — HOLE 418

Date Occupied: 10 February 1977

Date Departed: 12 February 1977

Time on Hole: 1 day, 20 hours 15 minutes
Position: 25°02.10'N; 68°03.44'W

Water Depth (sea level): 5511 corrected meters, echo
sounding

Water depth (rig floor): 5521 corrected meters, echo
sounding

Bottom Felt at: 5519 meters, drill pipe
Penetration (m): 109

Number of Cores: 1

Total Length of Cored Section (m): 6
Total Core Recovered (m): 6
Percentage Core Recovery: 100

Oldest Sediment Cored:
Depth sub-bottom (m): 6
Nature: Brown pelagic clay
Chronostratigraphic unit: Quaternary

Principal Results: Hole 418 was drilled as a pilot hole for Hole
418A. After a single core was taken to determine the
mudline, the hole was washed to a depth of 101 meters to
establish the casing depth.

!

Leg 51: Thomas W. Donnelly (Co-Chief Scientist), State Univer-
sity of New York, Department of Geology, Binghamton, New York;
Jean Francheteau (Co-Chief Scientist), Centre Océanologique de
Bretagne, Brest, France; Ulrich Bleil, Institut fiir Geophysik, Ruhr-
Universitit, Bochum, Federal Republic of Germany; Peter E. Borella,
Department of Oceanography, University of Washington, Seattle,
Washington (now at: Riverside City College, Department of Physical
Sciences, Riverside, California); Stefan Gartner, Department of
Oceanography, Texas A & M University, College Station, Texas;
Thierry Juteau, Université Louis Pasteur, Laboratorie de Minéralogie
et Pétrographie, Strasbourg, France; Kerry Kelts, Swiss Institute of
Technology, Geological Institute, Zurich, Switzerland (now at: Deep
Sea Drilling Project, Scripps Institution of Oceanography, La Jolla,
California); William N. Orr, University of Oregon, Department of
Geology, Eugene, Oregon (now at: National Science Foundation,
Ocean Sediment Coring Program, Washington, D.C.); Jean P.
Quisefit, CNEXO, Boite Postale 337, 29273 Brest Cedex, France;
Vladimir Rusinov, Institute of Geology, USSR Academy of Sciences;
Moscow, USSR; Matthew Salisbury, Deep Sea Drilling Project,
Scripps Institution of Oceanography, La Jolla, California; John M.
Sinton, Department of Mineral Sciences, Smithsonian Institution,
Washington, D.C. (now at: Hawaii Institute of Geophysics, Univer-
sity of Hawaii at Manoa, Honolulu, Hawaii); Brigitte M. Smith,
Laboratoire de Géomagnetisme, St. Maur-des-Fosses, France;
Stephan A. Swift, Department of Oceanography, University of
Washington, Seattle, Washington (now at PMEL/DOMES, NOAA,
Seattle, Washington); and Tadahide Ui, Department of Earth
Sciences, Faculty of Science, Kobe University, Nada, Kobe, Japan.

Leg 52: Wilfred B. Bryan (Co-Chief Scientist), Woods Hole
Oceanographic Institution, Woods Hole, Massachusetts; Paul T.
Robinson (Co-Chief Scientist), Department of Earth Sciences,
University of California, Riverside, California; Claire Bollinger, Cen-
tre Océanologique de Bretagne, Brest, France; Gary Byerly, National
Museum of Natural History, Smithsonian Institution, Department of
Mineral Sciences, Washington, D.C. (now at: Louisiana State Univer-
sity, Department of Geology, Baton Rouge, Louisiana); Rolf Emmer-
mann, Institut fiir Petrographic und Geochemie der Universitit-
Karlsruhe, Karlsruhe, Federal Republic of Germany; Yozo Hamano,
Geophysical Institute, University of Tokyo, Tokyo, Japan; Shaul
Levi, Department of Geology and Geophysics, University of Min-
nesota, Minneapolis, Minnesota (now at: Oregon State University,
School of Oceanography, Corvallis, Oregon); Gregory A. Miles,
Department of Geology, University of Oregon, Eugene, Oregon (now
at: Exxon Corporation, Exploration Department, Houston, Texas);
Nikolai Pertsev, Institute of Ore Deposits and Geology, Moscow,
USSR; Luc-Emmanuel Ricou, Laboratoire de Géologie Historique,
Orsay, France; William G. Siesser, University of Cape Town, Ronde-
bosch, South Africa; Ralph A. Stephen, University of Cambridge,
Department of Geodesy and Geophysics, Cambridge, England (now
at: Woods Hole Oceanographic Institution, Woods Hole, Mass-
achusetts); Donald A, Swanson, U.S. Geological Survey, Menlo Park,
California; and Stan White, Deep Sea Drilling Project, Scripps In-
stitution of Oceanography, La Jolla, California.

Leg 53: Martin F. J. Flower (Co-Chief Scientist), Department of
Geology, Imperial College, London, England (now at: Smithsonian
Institution, National Museum of Natural History, Washington,
D.C.); Matthew Salisbury (Co-Chief Scientist), Deep Sea Drilling
Project, Scripps Institution of Oceanography, La Jolla, California;
Dennis Bohrer, Deep Sea Drilling Project, Scripps Institution of
Oceanography, La Jolla, California; Michael Hobart, Lamont-
Doherty Geological Observatory, Palisades, New York; Douglas
Johnson, Department of Geosciences, University of Texas at Dallas,
Richardson, Texas (now at: University of Washington, Department of
Geophysics, Seattle, Washington); Edmond Mathez, Department of
Geological Sciences, University of Washington, Seattle, Washington;
Catherine Mevel, Laboratoire de Pétrographie, Université Paris 1V,
Paris, France; Nikolai Pertsev, Institute of Ore Deposits and Geology,
Moscow, USSR; R. G. Pritchard, School of Environmental Sciences,
University of East Anglia, Norwich, England (now at: Department of
Geology, University of Newcastle, Tyne and Wear, England); Harald
Puchelt, Institut fiir Petrographie und Geochemie der Universitit-
Karlsruhe, Karlsruhe, Federal Republic of Germany; Peter A. Rigotti,
Department of Geology, University of Pittsburgh, Pittsburgh, Penn-
sylvania (now at: Department of Geology and Geography, City
University of New York, Hunter College, New York, New York); and
Hubert Staudigel, Department of Earth and Planetary Sciences, Mass-
achusetts Institute of Technology, Cambridge, Massachusetts (now
at: Ruhr-Universitdt Bochum, Institut fiir Mineralogie, Bochum
Federal Republic of Germany).

SITE DATA — HOLE 418A

Date Occupied:
Leg 52: 12 February 1977
Leg 53: 15 March 1977

Date Departed:
Leg 52: 2 March, 1977
Leg 53: 14 April, 1977
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Time on Hole:
Leg 52: 17 days, 22 hours, 45 minutes
Leg 53: 30 days, 9 hours, 30 minutes
Final: 48 days, 8 hours, 15 minutes

Position:
Latitude: 25°02,10'N
Longitude: 68°03.44'W

Water Depth (sea level): 5511 corrected meters, echo sounding
Water Depth (rig floor): 5521 corrected meters, echo sounding
Bottom Felt at: 5519 meters, drill pipe

Penetration (m):
Leg 52: 570.5
Leg 53: +297.5
Final: 868

Number of Cores:
Leg 52: 48
Leg 53: 38
Final: 86

Sediment Cored (m):
Leg:52:.137.5
Leg 53: 0
Final: 137.5

Sediment Recovered (m):
Leg 52: 58.15
Leg 53: 0
Final: 58.15

Percentage Sediment Recovery:
Leg 52: 42
Leg 53: —
Final: 42

Basalt Cored (m):
Leg 52: 246.5
Leg 53: 297.5
Final: 544.0

Basalt Recovered (m):
Leg 52: 158.4
Leg 53: 231.3
Final: 389.7

Percentage Basalt Recovery:
Leg 52: 64
Leg 53: 78
Final: 72

Total Length of Cored Section (m):
Leg 52: 384.0
Leg 53: 297.5
Final: 681.5

Total Core Recovered (m):
Leg 52: 211.8
Leg 53: 231.3
Final: 443.1

Percentage Core Recovery:
Leg 52: 55.2
Leg 53: 78
Final: 65.0

Oldest Sedimént Cored:
Depth sub-bottom (m): 324
Nature: Nannofossil clay/ooze
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Chronostratigraphic unit: Lower aptian
Measured velocity (km/s): 1.6

Basement:
Depth sub-bottom (m): 324
Nature: Basalt
Velocity range (km/s): 2.8-6.3

Principal Results: Hole 418A, located in 5511 meters of water
at the southern end of the Bermuda Rise near the eastern
boundary of the M0 anomaly, was occupied and drilled as
the second of two multiple-leg, multiple-re-entry, deep-
basement penetration attempts in old Atlantic crust. Dur-
ing this attempt (Legs 52 and 53), 324 meters of sediment
and 544 meters of basement were cored. As in Holes 417A
and 417D, much higher recovery was obtained in the base-
ment (72%) than in the sediments (42%).

The sediment section drilled during Leg 52 consists of
324 meters of Cretaceous to Holocene sediments similar to
those recovered at Site 417 during Leg 51. The lower 118
meters consists largely of interbedded multicolored clay,
nannofossil chalk, and radiolarian sand of Aptian to early
Cenomanian age. These are overlain by 206 meters of uni-
form brown to gray pelagic clay with an interval of middle
Eocene radiolarian clay between 159 and 178 meters and an
interval of nannofossil clay at the top. The section suggests
pelagic sedimentation below the calcium carbonate com-
pensation depth (CCD) during most of the Cenozoic and
deposition (again pelagic) under alternating oxidizing and
euxinic conditions in restricted basement depressions dur-
ing the Cretaceous.

Sixteen major lithologic units — distinguished on the
basis of eruptive character (massive versus pillow basalt),
phenocryst assemblages, brecciation, and alteration —
have been recognized in the basalts recovered. Approxi-
mately 75 per cent of the recovered material is composed of
pillow basalt and pillow breccia, while the remaining 25 per
cent is composed of massive basalt — the latter cut by dikes
at deep levels in the hole. The basalts are almost exclusively
plagioclase-phyric with subordinate and variable amounts
of clinopyroxene and olivine, and rare inclusions of micro-
phenocrysts of spinel. Although the basalts are relatively
uniform in composition (most may be characterized by high
CaO and AlL,O, and very low K,O content), three, and
possibly more, magma types can be distinguished on the
basis of composition, especially TiO, content. Some
lithologic units are composed of a single type, while others
show interlayering of types.

Most of the basalts are fresh, but incipient alteration to
smectite is pervasive and locally intense at glassy cooling
unit margins, suggesting low-temperature interaction with
sea water. Secondary carbonate is common in veins and
vesicles, and as a replacement mineral in the groundmass.
A steady decrease in porosity and an increase in the wet-
bulk density and compressional wave velocity of the basalts
with depth suggest that alteration decreases with depth, be-
coming insignificant below 750 meters sub-basement.

Paleomagnetic inclinations average +23° in the upper
1751 meters of basement but are reversed throughout the
deeper levels of the hole, with the exception of two positive
high-inclination excursions at 325 and 525 meters sub-base-
ment, the deeper of which is associated with dikes. Steep
negative inclinations (—70°) of basalt near the bottom of
the hole suggest complex tectonic rotation at the time of
crustal formation.



SITE DATA — HOLE 418B

Date Occupied: 14 April, 1977
Date Departed: 18 April, 1977
Time on Hole: 3 days, 17 hours

Position:
Latitude 25°02.08 'N; Longitude 68°03.45'W

Wa_ier Depth (sea level): 5514 corrected meters, echo sound-
ing

Wa}er Depth (rig floor): 5524 corrected meters, echo sound-
ing

Bottom felt at: 5523 meters, drill pipe

Penetration (m): 329.6

Number of Cores: 35

Total Length of Cored Section (m): 329.6

Total Core Recovered (m): 172.7

Percentage Core Recovery: 52.4

Oldest Sediment Cored:
Depth sub-bottom (m): 319.5
Nature: Nannofossil clay/ooze
Chronostratigraphic unit: Upper Aptian
Measured velocity (km/s): 1.62

Basement:
Depth sub-bottom (m): 319.5
Nature: Basalt
Velocity range (km/s): 4.1-5.8

Principal Results: Hole 418B was drilled at the end of Leg 53
at a site 400 feet to the north of Hole 418A in an attempt to
obtain a complete sediment record in the immediate vicinity
of the deep penetratin site drilled on Legs 52 and 53. The
hole was drilled to a depth of 329.6 meters of which 10
meters was in basalt. Althouth the hole was continuously
cored, the objective was not completely fulfilled because of
low recovery (52.4%).

The material recovered from Hole 418B is virtually in-
distinguishable from that in Hole 418A, The basalts cored
consist of fresh, fine-grained, plagioclase-phyric pillows
having a stable natural remanent magnetization (NRM) in-
clination of approximately +35°. These, in turn, are over-
lain by pyrite-bearing multicolored clay with interlayered
chert and chalk, a thick unit of brown to gray pelagic clay,
and a thin cap of nannofossil ooze.

BACKGROUND AND OBJECTIVES

After the deep-penetration attempt at Hole 417D had
failed because of loss of the bottom hole assembly, two
options were open — to drill single-bit holes at several
sites on the Atlantic transect or to begin another deep-
penetration attempt in the same general location as Site
417. After consultation with the Project Director, ap-
proval was given by the JOIDES Planning Committee
to extend Leg 52 for one week and to continue the deep-
penetration attempt on Leg 53. Accordingly, Site 418
was selected (Figure 1) mindful of the following re-
quirements: (1) the site must be in the vicinity of Site 417
to ensure that basement has the same drilling character-
istics as those at Site 417; (2) the site must be located
clearly within magnetic anomaly MO0, as was Site 417;
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and (3) the site must be far enough from Site 417 to
eliminate any possible confusion in identification of
beacons or cones on the sea floor.

A close scrutiny of the survey data suggested a
suitable site could be found about 3.5 nautical miles
south-southwest of Site 417. The sonic profiles sug-
gested a sediment thickness of about 350 meters, similar
to that at Site 417, and a relatively flat basement surface
without any prominent hills. The projected site was
clearly in anomaly M0 along strike of the anomaly from
Site 417.

Upon leaving Site 417, the ship steamed north-
northeast for 1 mile while the sonic gear was streamed,
subsequently turned south-southeast to pass over the
beacon at Site 417, and finally steamed on a course of
approximately 190° which was judged to make suffi-
cient allowance for set due to wind and current. How-
ever, comparison of the developing bathymetric and
reflection profiles to the Lynch profile F showed that
the ship was being set more to the east than had been an-
ticipated. A course correction was made to compensate
for this, and the beacon was dropped at 25°02.8"N,
68°03.45'W (Figure 2) after steaming for about 3.5
nautical miles. Subsequent surveys have confirmed that
this site is about 1 nautical mile east of the location
originally intended and close to the eastern boundary of
the M0 anomaly, as projected to the sea floor (Figure
3).

; The principal objective for Site 418 was the same as
that for Site 417; that is, to achieve at least 1000 meters
of penetration into basement in order to investigate the
petrology and structure of crustal Layer 2. A secondary
objective was to investigate in more detail the Creta-
ceous sediments drilled in Hole 417D, which were pre-
sumably deposited during an early stage of the opening
of the Atlantic Ocean. In moving downslope from Hole
417D, we hoped to penetrate a relatively greater thick-
ness of the euxinic sedimentary section. The site was
selected above a strong basement reflector which mini-
mized uncertainty about basement depth.

OPERATIONS

Underway Operations to Site 418

Upon termination of drilling in Hole 417D, the
Challenger left Hole 417D at 0800, 10 February 1977,
following a course of 190° at a speed of six knots. Only
one 80-in.3 airgun was towed. Although a sonobuoy was
dropped when leaving the site, the results were un-
satisfactory because of equipment malfunctions.

Operations at Holes 418 and 418A

At 0943, 10 February, a 16-kHz beacon was dropped
at Site 418 (Figure 2) in 5511 meters of water. From
0945 to 1930, most of the shipboard operations were
directed to rigging a new bottom-hole assembly and
various components of the re-entry cone. At 1930, the
pipe was lowered for drilling and at 0655, 11 February,
a mudline core was taken to establish a depth of 5519
meters (Table 1). Subsequently, Hole 418 was washed to
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Figure 2. Surveys around Sites 417 and 418, and location of beacon drops for these
sites.
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Figure 3. Magnetic survey of 2 March, 1977, establish-
ing the location of Holes 418A and 417D within the
magnetic anomaly pattern. A constant field value of
46,000 gammas has been subtracted from the total
field intensity values recorded during the survey. The
magnetic anomalies have been contoured at 50-
gamma intervals. Hole 417D is on the steep slope of
the magnetic anomaly and thus near the center of the
MO source block. Hole 418A is close to the axis of the
magnetic anomaly low and thus near the eastern
boundary of the MO0 source block (see figure in sec-
tion under the heading ‘‘Background and Objec-
tives’’ Site 417).

a depth of 5620 meters to establish a casing depth of
71.06 meters. At 1045, the pipe was pulled from the hole
in order to hang 16-in. casing for another wash-in deter-
mination. At 0600, 12 February, the pipe with 16-in.
casing attached was run in and washed down to about
71 meters; it was then pulled again to prepare for the
setting of the cone. On 13 February, the cone was
keelhauled; and the cone, pipe, and casing were lowered
to the sea floor.

At 0345, 14 February, the rotary shifting tool was
lowered to allow the drill string to separate from the
cone. At 0600, the tool was shifted, and the hole was
subsequently washed to 5630 meters, or 111 meters sub-
bottom, where Core 1 was taken to a depth of 120.5
meters (Table 1). Continuous cores were then taken
through Core 7 to 177.5 meters, after which the hole
was alternately washed and cored prior to taking Core
10. Continuous cores were then taken until the base-
ment was reached in Core 15 at 324 meters sub-bottom.
A total of 137.5 meters of sediment (15 cores) was cored
in Holes 418 and 418A, and 58.15 meters (42%) was
recovered.

A program of continuous coring was followed in the
basement. Basalts were recovered in Section 418A-15-1
through Core 418A-20 until a decrease in the core
diameter, heavy torque, and a very slow drilling rate
prompted a decision to change the bit. Accordingly, the
pipe was pulled at 2230 on 16 February, with the bit
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reaching the deck at 0900, 17 February. At this time, the
core barrel was retrieved with 0.85 meters of basalt from
1 meter of coring (Core 21). The bit was then changed,
the pup joint magnafluxed, and the pipe lowered into
the hole beginning at 1345, 17 February. At 2347, the
EDO tool was lowered down the pipe to scan for the
cone (re-entry number 1). The cone was stabbed after a
3-hour search, but re-entry was not verified.

Lowering of the EDO tool for another re-entry scan
began at 0704. The actual scan began at 0955, and after
2 hours and 11 minutes the cone was stabbed. Re-entry
was verified and the remaining drill string, Bowen sub,
and heave compensator were made up for continued
drilling.

Core 22 was cut but the loss of the core catcher dogs
apparently allowed an undetermined amount of core to
fall back down the pipe. These fragments lodged in the
pipe causing the core barrel to become wedged at about
7000 feet. After an unsucessful attempt to dislodge the
obstruction using a center bit, the pipe was pulled begin-
ning at 0200, 19 February. After removal of 85 stands,
the center bit and the obstructing basalt were located.
However, another drop of the center bit showed that it
would not seat at the bottom of the pipe. The remainder
of the pipe was pulled, and about 10 pieces of basalt
were found wedged in the bit. Also, the bit showed
damage to one of its cones, possibly due to hitting the
cone on re-entry. A new bit-and-pipe assembly was
made up and at 1515, 19 February, the pipe was lowered
for re-entry.

Re-entry attempt number 3 began at 0506, 20
February. After a 3-hour, 7-minute scan, the cone was
stabbed, but re-entry could not be verified. The next re-
entry attempt (number 4) was successful after a 2-hour,
2-minute scan. However, when the EDO tool was
pulled, the rope socket to the Schlumberger cable
snapped and the tool fell back in the pipe. Although the
tool was retrieved, we found the transducer and stainless
steel motor shaft missing. After conditioning the hole
with a chisel center bit, we drilled without further inci-
dents and a 0.24-meter core devoid of metal cutting
(Core 23) was recovered at 2053, 20 February. Ap-
parently, the steel shaft had been pushed into the side of
the hole in a soft sediment section, allowing us to
resume normal coring operations.

Cores 24 through 29 were recovered routinely, but
heavy torque and extremely slow cutting necessitated
pulling out of the hole to examine the bit and establish
the cause of slow drilling. Pulling was accordingly com-
menced at 0715, 22 February, but was stopped at 3447.5
meters to lower the oblique seismic geophone for
testing. Testing continued from 1430 to 1715, after
which the remaining pipe was pulled and the bit
changed. At 2330, the pipe was run back in the hole,
reaching a depth of 5502 meters at 0915 on 23 February.
Re-entry attempt number 5 began at 1249, and the cone
was stabbed after a 2-hour, 5-minute scan. After verify-
ing the re-entry, we lowered the remaining pipe and
resumed coring with the cutting of Core 30. A minor
problem occurred when only the latch-and-swivel
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TABLE 1
Coring Summary, Site 418
Depth From Depth Below  Length Length
Date Drill Floor Sea Floor Cored Recovered Recovery
Core (1977) Time (m) (m) (m) (m) (%)
Hole 418
1 2/11 0800 5519.0-5525.0 0.0-6.0 6.0 6.0 100
Hole 418A
1 2/14 0938 5630.0-5639.5 111.0-120.5 9.5 4.56 48.0
2 2/14 1115 5639.5-5649.0 120.5-130.0 9.5 2,13 224
3 2/14 1250 5649.0-5658.5 130.0-139.5 9.5 9.5 100
4 2/14 1431 5658.5-5668.0 139.5-149.0 9.5 6.73 70.8
5 2/14 1615 5668.0-5677.5 149.0-158.5 9.5 7.85 82.6
6 2/14 1750 5677.5-5687.0 158.5-168.0 9.5 6.66 70.1
7 2/14 2000 5687.0-5695.5 168.0-177.5 9.5 8.00 84.2
2/14 2100 5695.5-5715.5 177.5-196.5 Wash (0.00) -
8 2/14 2214 5715.5-5725.0 196.5-206.0 9.5 0.75 7.9
2114 2300 5725.0-5753.5 206.0-234.5 Wash (0.00) -
9 2/15 0132 5753.5-5763.0 234.5-244.0 9.5 0.18 1.8
10 2/15 0503 5791.5-5801.0 272.5-282.0 9.5 1.83 19.3
11 2/15 0715 5801.0-5810.5 282.0-291.5 9.5 0.23 24
12 2/15 0855 5810.5-5820.0 291.5-301.0 9.5 1.95 20.5
13 2/15 1045 5820.0-5829.5 301.0-310.5 9.5 2.58 27.2
14 2/15 1240 5829.5-5839.0 310.5-320.0 9.5 0.2 2.1
15 2/15 1607 5839.0-5848.5 320,0-329.5 9.5 4.8 50.5
16 2/15 2014 5848.5-5851.0 329.5-332.5 3.0 3.55 118.3
17 2/16 0058 5851.0-5858.0 332.5-339.0 6.5 5.63 86.6
18 2/16 0725 5858.0-5867.0 339.0-348.0 9.0 7.7 85.6
19 2/16 1515 5867.0-5876.0 348.0-357.0 9.0 9.7 108.0
20 2/16 2010 5876.0-5885.0 357.0-366.0 9.0 8.8 98.0
21 2017 0910 5885.0-5886.0 366.0-367.0 1.0 0.85 85.0
22 2/18 2037 5886.0-5894.5 367.0-375.5 8.5 1.91 22.5
23 2/20 2058 5894.5-5895.0 375.5-376.0 0.5 0.24 48.0
24 2/21 0220 5895.0-5900.5 376.0-381.5 5.5 1.95 35.5
25 2/21 0630 5900.5-5903.5 381.5-384.5 3.0 3.5 117.0
26 2/21 1255 5903.5-5912.5 384.5-393.5 9.0 5.18 57.6
27 2/21 1857 5912.5-5921.5 393.5-402.5 9.0 3.05 33.9
28 2/22 0056 5921.5-5930.5 402.5411.5 9.0 5.22 61.7
29 2/22 0658 5930.5-5933.5 411.5-414.5 3.0 1.95 65.0
30 2/23 2355 5933.5-5941.0 414.5-422.0 7.5 4.80 68.6
31 2/24 0527 5941.0-5950.0 422.0-431.0 9.0 3.32 36.8
32 2/24 1555 5950.0-5959.0 431.0-440.0 9.0 0.1 1.1
33 2/24 2122 5959.0-5968.0 440.0-449.0 9.0 7.86 87.3
34 2/25 0208 5968.0-5977.0 449.0-458.0 9.0 7.15 79.4
35 2/25 0650 5977.0-5986.0 458.0-467.0 9.0 5.67 63.0
36 2(25 1120 5986.0-5995.0 467.0-476.0 9.0 6.36 70.6
37 2/25 1511 5995.0-5998.5 476.0-479.5 3.5 1.94 55.4
38 2/25 2037 5998.5-6007.5 479.5-488.5 9.0 7.10 78.8
39 2/26 0100 6007.5-6016.5 488.5-497.5 9.0 1.60 17.8
40 2/27 1228 6016.5-6017.5 497.5-498.5 1.0 3.24 32.4
41 2/27 1637 6017.5-6026.5 498.5-507.5 9.0 5.80 64.4
42 2/27 2118 6026.5-6035.5 507.5-516.5 9.0 5.62 62.4
43 2/28 0203 6035.5-6044.5 516.5-525.5 9.0 4.06 45.1
44 2/28 0715 6044.5-6053.5 525.5-534.5 9.0 6.13 68.1
45 2/28 1813 6053.5-6062.5 534.5-543.5 9.0 5.91 65.7
46 3/1 0042 6062.5-6071.5 543.5-552.5 9.0 5.84 64.9
47 31 0630 6071.5-6080.5 552.5-561.5 9.0 6.23 69.2
48 3/1 1310 6080.5-6089.5 561.5-570.5 9.0 5.64 62.7
49 3/17 1040  6089.5-6092.5  570.5-573.5 3.00 2.82 94.0
50 3/17 1552 6092.5-6101.9 573.5-582.9 9.40 6.01 62.6
51 317 2238 6101.9-6111.2 582.9-592.2 9.30 5.62 60.4
52 3/19 2114 6111.2-6120.6 592.2-601.6 9.40 7.86 83.6
53 3/20 0150 6120.6-6130.0 601.6-611.0 9.40 3.45 36.7
54 3/20 0910 6130.0-6139.4 611.0-620.4 9.38 1.62 17.2
55 3/20 1420 6139.4-6148.8 620.4-629.8 9.40 7.24 77.0
56 3/20 1935 6148.8-6158.0 629.8-639.0 9.20 7.60 82.6
57 3/21 0028 6158.0-6167.2 639.0-648.2 9.20 6.94 75.2
58 321 0540 6167.2-6176.4 648.2-657.4 9.20 4.85 52.6




TABLE 1 — Continued.

Depth From Depth Below  Length Length
Date Drill Floor Sea Floor Cored Recovered Recovery

Core (1977)  Time (m) (m) (m) (m) (%)
Hole 418A
59 3/21 1030 6176.4-6186.0 657.4-667.0 9.60 8.21 85.5
60 3/22 0245 6186.0-6195.5 667.0-676.5 9.50 7.50 79.0
61 3/23 1454 6195.5-6205.0 676.5-686.0 9.50 1.81 19.1
62 3/25 1355 6205.0-6209.0 686.0~690.0 4.00 5.40 135.0
63 3/25 1905 6209.0~6214.5 690.0-695.5 5.50 5.86 106.5
64 3/26 0147 6214.5-6224.1 695.5-705.1 9.60 8.28 86.3
65 3/26 0900 6224.1-6233.5 705.1-714.6 9.50 7.10 74.7
66 3/26 1442 6233.5-6243.1 714.6-724.1 9.50 7.54 78.5
67 3/26 1947 6243.1-6248.1 724.1-729.1 5.00 4.30 86.0
68 3/26 0059 6248.1-6252.6 729.1-733.6 4.50 3.31 73.6
69 3/27 0759 6252.6-6262.1 733.6-743.1 9.50 8.03 84 .4
70 3/28 0050 6262.1-6271.7 743.1-752.7 9.60 7.48 77.9
71 3/29 1615 6271.7-6277.8 752.7-758.8 6.10 4.75 77.9
72 3/29 2048 6277.8-6283.8 758.8-764.8 6.00 5.07 84.5
73 3/30 0436 6283.8-6293.3 764.8-774.3 9.50 8.44 88.8
74 3/31 2055 6293.3-6300.7 774.3-781.7 7.40 7.90 106.8
75 4/1 0218 6300.7-6306.1 781.7-787.1 5.40 5.44 100.7
76 41 0615 6306.1-6312.1 787.1-793.1 6.00 4.05 67.5
77 4/1 1238 6312.1-6321.4 793.1-802.4 9.30 7.38 79.4
78 4/1 1840 6321.4-6331.0 802.4-812.0 9.60 8.50 88.5
79 4/2 0200 6331.0-6340.5 812.0-821.5 9.50 9.26 97.5
80 42 0935 6340.5-6350.0 821.5-831.0 9.50 8.50 89.5
81 42 1750 6350.0-6356.5 831.0-837.5 6.50 6.87 105.7
82 4/3 080S 6356.5-6359.5 837.5-840.5 3.00 2.99 100.0
83 4/5 0845 6359.5-6364.5 840.5-845.5 5.00 543 108.6
84 4/5 1240 6364.5-6369.0 845.5-850.0 4.50 4.95 108.8
85 4/5 2045 6369.0-6378.5 850.0-859.5 9.50 8.38 88.2
86 4/8 0332 6378.5-6387.0 859.5-868.0 8.50 6.39 75.2
Hole 418B

1 4/15 1445 5523.0-5529.8 0.0-6.8 6.8 0.5 7.3

2 4/15 1620 5529.8-5539.3 6.8-16.3 9.5 3.9 41.1

3 4/15 1800 5§539.3-5548.9 16.3-25.9 9.6 9.15 95.3
4 4/15 1922 5548.9-5558.4 25.9-354 9.5 9.15 96.3

5 4/15 2100 5558.4-5567.9 35.4-44.9 9.5 9.25 97.4

6 4/15 2225 5567.9-5577.4 44.9-54 .4 9.5 8.25 86.8

7 4/15 2359 5577.4-5586.9 54.4-63.9 9.5 9.00 94.7

8 4/16 0140 5586.9-5596.3 63.9-73.3 9.4 9.62 102.3

9 4/16 0325 5596.3-5605.7 73.3-82.7 9.4 9.15 97.3
10 4/16 0500 5605.7-5615.1 82.7-92.1 9.4 9.08 96.6
11 4/16 0640 5615.1-5624.5 92.1-101.5 9.4 9.57 101.8
12 4/16 0810 5624.5-5633.9 101.5-110.9 9.4 5.7 60.6
13 4/16 0950 5633.9-5643.3 110.9-120.3 94 6.3 67.0
14 4/16 1120 5643.3-5652.6 120.3-129.6 9.3 0.0 0.0
15 4/16 1305 5652.6-5662.1 129.6-139.1 9.5 5.17 544
16 4/16 1435 5662.1-5671.6 139.1-148.6 9.5 1.32 13.9
17 4/16 1630 5671.6-5681.2 148.6-158.2 9.6 4.23 49.3
18 4/16 1755 5681.2-5690.7 158.2-167.7 9.5 1.5 15.8
19 4/16 1935 5690.7-5700.2 167.7-177.2 9.5 2.01 21.2
20 4/16 2120 5700.2-5709.7 177.2-186.7 9.5 7.24 76.2
21 4/16 2310 5709.7-5719.3 186.7-196.3 9.6 9.66 100.6
22 417 0105 5719.3-5728.8 196.3-205.8 9.5 5.63 59.3
23 417 0307 5728.8-5738.3 205.8-215.3 9.5 8.06 84.8
24 4/17 0450 5738.3-5747.9 215.3-224.9 9.6 1.91 19.9
25 4/17 0650 5747.9-5757.4 224.9-234 4 9.5 243 25.6
26 4/17 0845 5757.4-5767.0 234.4-244.0 9.6 1.07 11.1
27 4/17 1025 5767.0-5776.4 244.0-2534 9.4 1.38 14.7
28 417 1200 5776.4-5785.9 253.4-262.9 9.5 3.77 39.7
29 4/17 1417 5785.9-5795.4 262.9-272.4 9.5 217 22.8
30 4/17 1550 5795.4-5804.9 272.4-281.9 9.5 3.80 40.0
31 4/17 1730 5804.9-5814.4 281.9-291.4 9.5 3.08 324
32 417 1910 5814.4-5824.0 291.4-301.0 9.6 1.30 13.5
33 4/17 2054 5824.0-5833.5 301.0-310.5 9.5 1.50 15.8
34 417 2247 5833.5-5843.0 310.5-320.0 9.5 0.60 6.3
35 4/18 0445 5843.0-5852.6 320.0-329.6 9.6 5.71 59.5
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assemblies were recovered upon retrieving Core 32. A
short latch pin had caused the swivel assembly to
unscrew from the remaining inner barrel. The latter was
recovered after two ‘‘fishing’’ attempts and normal
drilling resumed after replacement of the core barrel.

After analyzing the time remaining before it would be
necessary to leave the site in order to return to Hole
417D for the oblique seismic experiment, we decided to
change the bit after Core 39. Accordingly, at 0115, 26
February, the pipe was pulled and at 1220, the bit was
on the drill floor. At 1330, the pipe was again run in the
hole. Scanning for the cone began at 0302, 27 February,
when the EDO tool reached the bottom of the pipe at a
depth of 5495 meters. After a one-hour, 21-minute scan,
the cone was stabbed at 0423. After verifying re-entry at
0538, the remaining pipe was lowered to 6016.5 meters
(497.5 m sub-bottom) and we resumed coring.

Drilling operations at Hole 418A were stopped on 1
March after pulling Core 48 in order to prepare for
departure to Hole 417D to conduct the oblique seismic
experiment.

After the pipe had been pulled, the Challenger left
Site 418 at 0445 on 2 March for a magnetic and seismic
survey of the Site 417 and 418 areas. While en route to
Hole 417D the survey was completed at 1005; at 1115, 2
March, the ship reoccupied a position at the Hole 417D
beacon. After successful completion of the oblique
seismic experiment (Stephen et al., this volume), we left
Site 417 on 6 March and returned to San Juan at the end
of Leg 52.

On 13 March, upon leaving San Juan, we tried out
the thrusters off the entrance to the harbor. After the
magnetometer was successfully tested and the 20- and
80-in.* airguns were streamed, the ship was set on a
direct course for Hole 418A at 1530.

Since the site had been well surveyed during Legs 51
and 52 and no further survey work was deemed nec-
essary, we stowed the underway geophysical gear at
1145 on 15 March, or about 2 hours before the
estimated time of arrival, in order to increase the ship’s
maneuverability while positioning over the beacons left
by Leg 52. The 16-kHz beacon was acquired without
difficulty at 1320 and the ship was stabilized over the
site by 1415 (Figure 2). The 13.5-kHz beacon used at the
site during Leg 52 was detectable but weak.

Beginning at 1415, 15 March, a bottom-hole assem-
bly including three bumper subs and an F94CK bit was
lowered to the sea floor. After the bit reached the
floor at 0045 on 16 March, we lowered the EDO and
began to search for the cone at 0423. At 1935 we found
the cone and stabbed 2160 feet north-northeast of its
predicted position based on Leg 52 computer offsets
from the beacon. (This error, it was subsequently
discovered, was introduced by one of the hydrophones
having slipped downward 5 feet in its housing, causing a
6° tilt in the ship’s horizontal reference plane.) Curious-
ly, the cone was found by ignoring the offsets and return-
ing to the cone’s satellite navigation position. Thus, any
cone whose position is know from satellite navigation
can be relocated at any time by returning to this posi-

358

tion, dropping a new beacon, and surveying with the
new beacon as a reference.

After the hole was cleaned, Leg 53 coring operations
were begun in Hole 418A at 0700, 17 March. After cut-
ting the first three cores (Cores 49 through 51), the core
barrel failed to seat and finally stuck, necessitating a
pipe trip to the surface. Whenthe bottom-hole assembly
was brought on deck, we found that the wash pipe in the
lowest bumper sub had unscrewed, blocking the passage
of the core barrel down the pipe. The bumper sub was
replaced and the drill string lowered with a new F94CK
bit between 1800, 18 March, and 0600, 19 March. After
the cone was located and stabbed, we resumed routing
coring at 1700 until 1500, 21 March, at which time the
pipe was tripped to the surface for a bit change. The bit
was recovered worn but intact, at 0300, 22 March. Nine
cores (Cores 52 through 60) had been cut in 27 rotating
hours on the bit for a penetration of 84.3 meters and an
average recovery of 66 per cent (Table 1). An Eastman
survey at the top of Core 52 indicated a hole deviation
from the vertical of 2.1°.

Between 1230 and 2045, the pipe was again lowered
to the sea floor. The cone was found and stabbed at
0048 on 23 March and coring operations were begun with
a F99CK buton bit at 0715. The first core (Core 61)
drilled very slowly and had very low basalt recovery
because of a plugged core catcher. In addition, the
presence of chert and marlstone fragments and uncon-
solidated sediments in the core barrel suggested that
caving had occurred during or prior to re-entry. When
the next core barrel became stuck, breaking both cir-
culation and the sandline sent to retrieve it, the pipe was
again brought to the surface and the bit arrived on deck
at 0815, 24 March. The jets had filled with clay, break-
ing circulation, while the core barrel had jammed in
fragments of basalt filling the bit and lower core-barrel
assembly.

Between 0815 and 1838, the bottom-hole assembly
(with the bit unchanged) and drill string were again
lowered to the sea floor. The cone was stabbd at 2155
and coring operations were resumed at 0830, 25 March,
after the heave compensator had been put on line and
the hole cleaned with a center bit. The cutting of Cores
62 through 70 proceeded slowly, but without incident
through 1315, 27 March, at which time the pipe was
tripped to the surface for a bit change during an hiatus
in drilling caused by heavy swells. 76.2 meters of basalt
had been cut on the bit during 41 hours of rotation for a
recovery of 78 per cent (Table 1). An Eastman survey at
the top of Core 63 indicated a hole deviation from the
vertical of 2.8°.

Starting at 1215 on 28 March, the drill string, fitted
with an F94CK bit and 60 joints of new pipe, was
lowered to the sea floor. Coring was resumed at 1200 on
29 March after a difficult re-entry (aggravated by
moderate swells) in which the bit bounced off the lip of
the cone into the hole. Cores 71 and 72 were cut without
incident, but the pipe became stuck midway through the
cutting of Core 73. Although the pipe was freed within
an hour and cutting resumed, when the core was receiv-



ed on deck the core diameter was found to have abrupt-
ly decreased from 6.0 to 5.0 cm, suggesting damage to
the bit. Beginning at 0500 on 30 March, the pipe was ac-
cordingly tripped back to the surface. During 9 hours
and 45 minutes of rotation, the bit had cut 21.6 meters
of basalt with a recovery of 84.7 per cent. Somewhat sur-
prisingly the bit was received on deck worn but with
cones and bearing otherwise in quite good condition.

Between 1630 on 30 March and 0411, 31 March, the
drill string was lowered to the sea floor with an FO9CK
bit. After a brief search, the cone was found and
stabbed at 0423.Coring was begun at 1315 after the hole
was cleaned with a center bit and 20 barrels of guar
gum. Nine cores (Cores 74 through 82) were cut with the
heave compensator on line before it became necessary at
2115 on 2 April to pull for a bit change. During 41 hours
of rotation, the bit had cut 66.2 meters of basalt for a
recovery of 92 per cent (Table 1). An Eastman survey at
the top of Core 75 indicated a deviation of the hole from
the vertical of 2.8°,

At 0815, 3 April, a new 13.5-kHz beacon was dropped
and the pipe and bottom-hole assembly with an F99CK
bit were started toward the sea floor. During re-entry
operations early the next morning, the Schlumberger
cable began to unravel when the tool had been lowered
to within 200 feet of the sea floor. The tool was raised
(gingerly) to the surface, the cable replaced and re-entry
operations were resumed. The cone was stabbed at 1823
and coring operations were resumed at 0315 on 5 April.
Midway through cutting Core 86, the penetration rate
increased, suggesting that the drill had entered a new
formation. This was followed at 0230 by a decrease in
pump pressure and shortly afterward, at 0240, by an
abrupt loss of 60,000 pounds on the drill string weight
gauge indicating twist-off of the bottom-hole assembly.
Operations were begun immediately to return the pipe
to the surface in order to assess the damage and rig for
fishing. When the entire remaining string was received
on deck, we determined that 379 meters of pipe (the
bottom-hole assembly and 14 stands of pipe) had been
left in the hole. Since the break was clear and well above
the next joint, the decision was made to attempt to fish
for the pipe.

Between 2030, 6 April, and 0900, 7 April, the drill
string, equipped with a bottom-hole assembly and
Bowen fishing tool, was tripped to the sea floor and the
re-entry tool lowered for scanning. Re-entry was ac-
complished in 8 minutes, after which the fishing tool
was lowered onto the twisted-off section of pipe and
latched at 1245. The entire pipe was then raised to the
surface, the bit and Core 86 reaching the deck at 0350 on
8 April. Since no major change in lithology or metamor-
phic grade was observed in Core 86 but the recovered
material suggested a marked increase in brecciation
which lead to hole instability, we decided to log im-
mediately while the hole was both deep and stable. The
bit recovered had cut 27.5 meters in 17 hours of rotation
for a recovery of 91.5 per cent (Table 1).
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Between 0930 and 2219, 8 April, the drill string,
bottom-hole assembly, and logging sub were lowered to
the seafloor, and the EDO re-entry tool was rigged and
lowered for scanning. The cone was stabbed at 0045 on
9 April and the hole cleaned with mud and MTGEL
after the pipe had been run the rest of the way to the
bottom. The bottom of the pipe was then raised to just
below the deepest sediment bridge detected during re-
entry and an attempt made between 1030 and 2115 to
run the sonic velocity tool to bottom. The tool caught
on a sediment bridge, and 300 meters of cable was paid
out on top of the tool before the problem was detected.
When an attempt was made to raise the tool, the cable
knotted and the tool became stuck. The Schlumberger
cable was finally clamped and cut at 2115 and the drill
string tripped to the surface, leaving the sonic tool and
about 300 meters of knotted cable behind. After the
bottom-hole assembly and bit sub had been received on
deck at 1545 on 10 April, the remaining 4000 feet of
cable on the Schlumberger winch was removed and the
spliced cable strengthened and reinstalled for re-entry.

Between 1530 and 2315 on 13 April (after con-
siderable delay due to bad weather), a bottom-hole
assembly with a short bit sub was tripped to the seafloor
as the first stage in an attempt to find and fish the log-
ging tool. The attempt was discontinued, however,
when the EDO re-entry tool became stuck and the
Schlumberger cable severed above the splice in trying to
pull the tool free. Since the remaining cable was too
short (by 60 m) for re-entry, the pipe was pulled. Opera-
tions at Hole 418A were terminated when the bit sub ar-
rived on deck at 2330 on 14 April. It should be noted for
the record that if the logging tool remains in the hole
(which is uncertain, since it may have been cut off by
chafing during the pipe trip to the surface), there is an
even chance that it could be fished. Below this possible
obstruction, the hole remains in good condition.

Operations at Hole 4188

After termination of operations at Hole 418A and the
hole was abandoned, the decision was made to drill a
single-bit hole in the immediate vicinity of Hole 418A in
order to core the sediments continuously. (The sedi-
ments at Hole 418A had been sampled during Leg 52,
but for the most part only by spot cores of low recov-
ery.) Between 2330, 14 April, and 1315, 15 April, a
bottom-hole assembly with an F93C bit was made up
and tripped to the sea floor and the ship moved 130
meters north to Hole 418B. Coring operations were
begun at 1315 and continued without interruption until
0600 on 18 April, at which time drilling was terminated
since the objectives for the hole had been met. In 9
hours and 46 minutes of coring, the bit had penetrated
329.6 meters below the mudline (of which approximately
10 meters was in basalt) for a total recovery of 52.4 per
cent.

After the bit was received on deck at 1600, the gear
was streamed and an airgun/magnetometer survey con-
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ducted on a grid over the site until 0330, 19 April, at
which time a direct course was set for San Juan.

SEDIMENT LITHOSTRATIGRAPHY

Introduction

Site 418 is just to the north of Vema Gap, the abyssal
passage connecting the Hatteras and Nares abyssal
plains. The site also lies near the southern extremity of
the Bermuda Rise, over the M0 magnetic anomaly;
therefore, the basement age prediction is 108 to
109 m.y. Drilling at Hole 417D, about eight miles to the
north, penetrated approximately 340 meters of sediment
before encountering basaltic basement. A mudline core
only was taken at Hole 418 and the sediments were
washed to 111 meters after setting a cone and casing.
Subsequently, 209 meters of sediment was drilled of
which 133 meters was cored with 39 per cent recovery
before reaching basaltic basement at 324 meters. The
sediments were cored from 111 to 177.5 meters and
from 272.5 meters to basement. The entire 319.5-meter
sediment section was continuously cored with 54 per
cent recovery at Hole 418B, only 40 meters to the north.

Sediments from Hole 418A were described on board
Leg 52, while the cut sections from Hole 418B were
shipped from Leg 53 and described at Scripps’ DSDP
laboratories during a shore-based study. This section at-
tempts to treat these two holes, only 40 meters apart, as
equivalent lithologies in spite of differences in initial ter-
minologies used. The lithology is given in Table 2, and
the correlation is given in Figure 4. The sediment sec-
tions have been divided into eight lithological units,
which, although artificial, were selected to closely
match units from Site 417. Units I through IV are Ceno-
zoic pelagic muds, whereas Units V through VIII are
Late to Middle Cretaceous. The water depth of Hole
418B (5514) is only 3 meters more than that of Hole
418A (5511), but both holes have the same depth to the
sediment basalt contact (5834). The basalt floor appears
uniform, and major color boundaries below 172 meters
match exactly,

Description of Lithologic Units

Unit I — Brown Pelagic Clay and
Nannofossil Clay; Quaternary

The mudline Core 418-1 and Cores 418B-1 and 2 con-
tain sediments comprising dominantly very fine grained,
homogeneous, non-calcareous, soft pelagic clay with lit-
tle structure. Colors are dark yellow brown (10YR 4/2).
Clay minerals form 60 to 85 per cent of the mineral
components, with minor amounts of quartz, feldspar,
ferruginous and/or Fe/Mn specks. Silt comprises up to
10 or 15 percent, clay 85 to 90 per cent.

Drilling disturbances have homogenized most of this
unit, but in Section 4 and Sample 418-1, CC more or less
distinct but disturbed bands and streaks of light yellow-
ish brown (10YR 6/4), clayey nannofossil ooze persist.
The latter also contains foraminifers. The sediment of
Unit I is a widespread Pleistocene lithologic type in the
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western North Atlantic and was deposited near or below
the CCD. The boundary is placed at the bottom of Core
418B-2 (16 m), although Core 418A-2 was not taken un-
til 111 meters sub-bottom. This unit is considered to be
the equivalent of Unit I at Site 417.

Unit I — Brown, Gray Orange and
Light Olive-Brown, Pelagic Clay

This unit is about 140 meters thick and begins with a
gray-brown, pelagic clay in transitional contact with
Unit I. Because of a rather sharp color change in Core
418B-8, the unit is subdivided into two parts.

Sub-Unit Ila

Sub-unit Ila is uniform dark to moderate yellow
brown (10YR 5/2-4/2), hemipelagic mud with a few
streaks and mottles of Fe/Mn specks. Sedimentary
structures have been obliterated by drill disturbances,
but pale wisps may indicate interbeds. Downward, the
composition is uniform, including mostly terrigenous
clays (80 to 90%), illite, chlorite, kaolinite, some
quartz, and feldspar. A suite of diverse 2- to 10-micron-
size, terrestrial heavy minerals (e.g., rutile, hornblende
needles), fish debris, opaques, Fe/Mn specks, and fer-
ruginous blebs determines color intensity.

Sub-Unit 1Tb

This sub-unit begins in Hole 418B, Core 8 with a pale
orange clay and extends through Core 15. In Hole 418A
it extends from Core 1 through Core 5, Section 2. The
sediments are firm, gray-orange (10YR 7/4) and light
olive-brown or gray (5Y 7/2 to 2.3YR 5/4), fine-grained,
homogenous, pelagic clay. Disturbance is moderate to
intense, but bedding is indicated by numerous blue to
pale blue-green (5BG 7/2) streaks and bands. Some of
these are zeolite-rich, others monomineralic pale clay. A
few well-preserved, bluish beds are clearly graded,
devitrified ash (e.g., Core 418-1, and Intervals 418B-
11-2, 80 to 113 c¢m, 418B-12-3, 32 to 52 c¢m). Smear
slides of the dominant pale orange lithology consist
mainly of clays (69 to 89%), quartz (10 to 15%),
opaques (2 to 5%), and traces of fish debris. Various
tiny heavy minerals, along with rutile and possibly
sphalerite, indicate terrigenous input. A unique feature
if Unit II in Hole 418B is the occurrence of cigar-
shaped, dolomite-rhodochrosite lozenges in coarse frac-
tions from 90 to 139 meters sub-bottom (Cores 8
through 15, Hole B and Cores 1 through 5, Hole A).
The same minerals were found at Site 417. Scarce, poor-
ly preserved siliceous fossil fragments were observed in
Core 418B-10.

Unit II is considered the equivalent of Unite II in
Hole 417A (Table 2). In Hole 417A the unit is 97.2
meters thick, having its base at 105.7 meters sub-
bottom. In Hole 418A, the thickness could be as much
as 145.2 meters with its base at 151.2 meters. Although
nannoplankton were found, they are sporadic and gen-
erally consist of poorly preserved specimens of Coc-
colithus pelagicus. The age is considered Mio-
cene/Oligocene.
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TABLE 2
Sedimentary Lithologic Units — Site 418

Unit/ Holes 418 and 418A Hole 418B

Sub- Depth Thickness Depth Thickness

Unit Lithology Chronostratigraphy (m) (m) Core-Section, Interval (m) (m) Core-Section, Interval

1 Brown pelagic clay with Quaternary 0.0-6.08 6.0 418-1 0-16.3 ~16.3 418B-1
nannofossil horizons 418B-2
(10YR 4/2)

1 Pelagic clay Miocene/Oligocene 111.0-151.2b 40.2(7 418A-1 to 418A-2 16.3-139.1 122.8 418B-3-1 to 418B-15, CC

Yellow brown to pale (7 of or
yellow gray, grayish 6.0-151.2 145.2 to base
orange (10YR 7/4) to light of Core 1
olive brown (2.5Y 5/4)

Tla Yellow brown 16.3-73.3 57 418B-3-1 to 418B-8, CC

b Pale orange 73.3-139.1 65.8 418B-9-1 to 418B-15,CC

1 Dark gray brown pelagic clay 2 151.2-159.3 418A-5-2 to 139.1-158 18.9 418B-16-1 10 418B-17, CC
Some pale zeolitic interbeds 41BA-6-1

w Dark gray brown to red brown  Middle Focene 159.3-177.5 ~18.2 418A-6-1 to 158.0-177.2 19.2 418B-18-1 to 418B-19,CC
pelagic clay with radiolarians 418A-7,CC
(2.4Y 4/2)

Va  Dark gray brown to red brown ? 177.5-206¢ ~29.0 418A-7,CC to 177.2-196.3 19.1 418B-19,CC to
pelagic clay (5YR2 5/2) 418A-8,CC 418B-21,CC

Vb Multicolored zeolite clay Upper Cretaceous -c 196.3-236 39.7 418B-22-1 1o 418B-26-1,
Pale orange, brown to 90 em
pale green

Vi Green, black, light to olive Albian 1o 234.5-291.0d ~56.4 418A-9 to 418A-11, 236-291.6 55.6 418B-26,CC to
gray, blue green claystones, Cenomanian CcC 418B-32-1, 20 cm
marls, nannofossil chalks and
radiolarian sands including
pyrite, chert and organics
(black-clay facies)

Vil Pale to dark red brown, pink Upper Aptian to 291.5-324.0¢ ~32.5 418A-12-] to 291.6-319.5¢ 28.1 418B-32-1, 30 cm to
and pale green Albian 418A-15-1 418B-34-1, 60 cm
Radiolarian claystones, clays,
marls and nannofossil chalks
and black to green clay
including chert

Vlla  Pale to dark red brown Upper Aptian to 291.5-303.3 418A-12-1 to 291.6-301.6 10 418B-32-1, 30 em to
nannefossil chalks te lower Albian 418A-13-2, 80 cm 418B-33-1, 60 cm
radiolarian marls

VIlb  Black and green claystones, 303.3-320.0 418A-13-2, 80 em to | 301.6-319.5¢ 18.1 418B-33-1, 60 cm to
marls and chert 418A-14,CC (311.1) (9.5) 418B-34-1, 60 cm

VIl Gray nannofossil chalk Lower Aptian 323.8-324.0¢ |20 cm recovered | 418A-15-1, 0-20 cm Not

or above basalt recovered
(320.0-320.2)

X Basalt with interpillow
limestone

dCore 1 at Hole 418; no coring until 111 meters at Hole 4] 8A.

No coring prior to 111 meters.
“Washed intervals = 177.5-196.5 = 19 meters; 206-234.5 = 28.5 meters,

‘?Wnshed after 244.0 to 272.5 = 28.5 meters,
© Based on driller’s depth to basalt.

Unit III

In Sections 418A-5-2 and 418B-16-1, dark gray
brown (2.5Y 3/2), pelagic clay suddenly becomes the
dominant lithology, although pale orange clay interbeds
and mottles continue. Sediments are highly deformed to
brecciated. Unit III is approximately 19 meters thick
between Section 16-1 and Sample 17, CC in Hole 418B,
and only 8.5 meters thick in Hole 418A (Section 5-2 to
Section 6-1). The contact between pale and dark clay
bands or mottles is sharp. Near the base of the unit, pale
mottles diminish. Another distinguishing feature is the
occurrrence of significant zeolites, particularly in pale
beds in Cores 418B-17 and 418A-6. Sediments consist of
90 to 95 per cent clay minerals, 1 to 5 per cent opaques,
and traces of quartz, feldspar, and fish debris. Unit 111
is considered equivalent to Unit III of Hole 417A, al-
though it contains fewer zeolites.

Unit IV — Dark Red Brown Pelagic Clay With Radiolarians;
Middle Eocene

The dark gray brown Unit IV spans Section 418 A-6-1
to Sample 418A-7, CC and Core 418B-18 to Sample

418B-19, CC, and is about 18 meters thick. Sediments
are similar to Unit III, except that pale orange mottles
almost disappear and are replaced (Core 418B-19) by
reddish-brown (5YR 5/4-7/2) clay interbeds. Zeolites
are common to abundant (Core 418B-18) and contain
more than 10 per cent radiolarian debris. In addition to
abundant zeolites (10 to 30%: clinoptilolite) and clay
minerals (30 to 60%: illite and palygorskite), trace
amounts of sponge spicules, silicoflagellates, feldspar,
quartz, heavy minerals and cristobalite are present.
Chert or silicified claystone were not recovered.

This unit is probably equivalent to Unit IV of Site 417
but is 20 meters thinner and contains fewer radiolarians.
Drilling disturbances are intense except in firm, reddish
brown clay bands.

Unit V — Multicolor Brown Pelagic Clay

Pelagic clays of indeterminate age with c¢cm to
decimeter interlayered beds of dark gray brown to light
yellow brown color occur from 177 to 236 meters in
Hole 418B. In Hole 418A they were only recovered in
Core 8. Two sub-units are distinguished.
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Figure 4. Sediment unit correlation between Holes 4184 and 418B.

Sub-Unit Va — Dark Gray Brown Pelagic Clay

This sub-unit is poorly recovered in Hole 418A and
defined by Cores 418B-20 and 21. Sediments are in-
tensely disturbed to soupy, showing only traces of
former pale interbeds. These non-calcareous clays are
distinguished by a lack of radiolarians and only traces
of zeolites and unspecified carbonate. Constituents are
mainly clay (80 to 90%), opaques (5%), fish debris (2 to
5%), and Fe/Mn micronodules. These two cores are
considered equivalent to Cores 418A-8 and 417A-19,

Sub-Unit Vb — Multicolored Zeolite Clay; Late
Cretaceous(?)

This sub-unit is distinguished mainly by the high
zeolite content (10 to 50%) in centimeter to decimeter in-
terbeds of dark brown, yellow-brown to pale orange
and pale green pelagic clay. In Hole 418A, only a few
cm of this sub-unit were recovered in Core 8, most of
the section having been washed. The sub-unit was con-
tinuously cored for 40 meters in Hole 418B (Sections
22-1 to 26-1, 90 cm). Drilling disturbance ranges from
intense to slight, depending on firmness of the clays.
Some banding reflects concentrations of Fe/Mn micro-
nodules. The later also form millimeter laminations,
particularly in Intervals 418B-22-1, 0-40 cm, 418B-22-2,
40-90 cm, and 418B-23-1, 0-45 cm. Contacts are sharp
or burrowed to wispy, and some sediments show current
winnowing.

Zeolites are consistently enriched in all beds but
slightly more abundant in pale beds and may form thin
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laminae in pale blue green clays as in Site 417. Scatterd
thin light gray smectite layers (e.g., Hole 418B, 25-1, 18
cm) may be former ash layers. There is a dearth of car-
bonates, but other constituents include clay (40 to
60%), opaques (1 to 10%), and some rare fish debris. In
contrast to the overlying pelagic clays, mixed heavy
minerals are rare, which may be evidence of less ter-
rigenous input. Coarse fractions commonly contain
zeolite molds of former radiolarians.

In general, this sub-unit is considered equivalent to
sub-unit Vb of Site 417, but two main differences are
apparent. At Hole 418B the section is 25 meters thinner
and contains far fewer of the characteristic green bands
in the lower part. The base is marked by a chert bed in
Sample 418B-26, CC. Perhaps the lower contact repre-
sents a significant hiatus, and the lowest 25 meters has
been eroded.

Unit VI — Green and Black Organic Claystone to Chalk;
Albian/Cenomanian

This unit is 55.6 meters thick and was cored from
Core 418A-9 through Sample 418A-11, CC and con-
tinuously from Sample 418B-26-1, CC through Sample
418B-31, CC. Sediments from Hole 418A are intensely
disturbed to brecciated but much less so in Hole 418B.
The upper contact is sharply defined by a vitreous
brown chert and the bottom by the appearance of red-
brown, oxidized marls and clays. A prominent feature is
the presence of interbeds — in some cases cyclic — all
showing reducing conditions. Laminated black clays are
interbedded with burrowed green clays. The transition



between these is marked by black burrow fills. Light
gray (N-6) and drab olive-gray (5Y 4/1), laminated
chalks, and white to pale green nannofossil burrowed
chalks to marls occur in the upper levels (Cores 418B-27
and 28). Calcareous components other than rare siderite
strings and scattered dolomite rhombs disappear below
Section 418B 29-1,70 cm. Chert and siliceous claystones
occur throughout. Radiolarians are chalcedony molds
commonly concentrated as radiolarian sands. Pyrite
nodules up to 6 cm (e.g., 418A-9, CC and 418A-30-1,
145 to 150 cm) and disseminated pyrite crystals were
found in green and black clays. Clusters of barite
crystals over 2 millimeters long occur in some green
clays. Clearly repetitive cycles are rare, but a typically
observed pattern is the transtition upward from a thinly
laminated, olive chalk to black, commonly laminated
clay, followed by burrowed blue-green clay. This se-
quence may include light gray-green, burrowed nan-
nofossil chalks. In other sections there is a cm-scale
oscillation of black clays, many radiolarian-rich, with
bioturbated green clay. Contacts are either sharp or
gradational. All burrows observed are black-fill-in-light
types.

If we assume some differences in recovery, this unit
closely corresponds to Unit VI in Site 417, Several black
to green clay and nannofossil cycles appear to have a
direct counterpart. In other DSDP Atlantic legs similar-
ly intercalated sediments are grouped together as the
“‘black clay facies.”’

Unit VII — Red Brown and Green Clays to Marls;
Late Aptian to Early Albian

Sub-Unit Vila

This unit, 10 to 20 meters thick, was designated in
order to underline an oxidized sequence within the black
clay facies. It begins in Section 418-12-1, Nannofossils
reappear along with a few decimeter-scale brown marl
layers interspersed in light green to white cyclic nanno-
fossil chalk beds. In Core 418B-32, colors alternate
from light red-brown to tan, and sediments from nan-
nofossil marls to clays with radiolarians. Downward,
sediments pass into dark reddish brown mudstones.
Various cherts and silicified mudstones occur. Pale
green bands are radiolarian-rich. The cyclic appearance
of 5 to 10-cm interbeds is related to varying radiolarian-
rich, nannofossil-rich, and clay-rich layers. Bioturba-
tion and dark burrows are ubiquitous, although thin
laminations punctuate some horizons. Bedding is dif-
fuse, and most contacts are transitional.

Sub-Unit VIIb

Sediments similar to Unit VI reappear below the level
with brown beds. Interbeds include white to green nan-
nofossil chalks, green clays, black radiolarian mud-
stones, and black clays. Several hard black, grainy
layers are radiolarian sands. In Hole 418B, coarse-
grained, dark blue cherts similar to those in Section
417D-21-3, with volcanogenic debris, were recovered
above basallts.
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Unit YIII — Gray Nannofossil Chalk to Claystone;
Early Aptian

Only 20 cm of this unit was recovered in Core 418A,
15, directly overlying basalt. Bedding dips about 5°.
Drilling records indicate basalt at 324 meters sub-
bottom beginning in Section 418A-15-1. The lithology
and lower Aptian date confirm the syncrronous nature
of the M0 age crust and the equivalency of Site 418 and
Site 417 units. These gray to olive-gray chalks to marls
to clays are finely laminated with white specks and con-
tain fine-grained pyrite. One-mm sulfide streaks are
noted lower in the section, at the base of which pyrite
crystals are found within the sediment as well as in a
calcite vein. The sediments also contain some ash,
zeolite, and possibly glauconite. It is not known whether
the sediments directly overlie the basalt or whether part
of the sequence is missing.

Basalt/Sediment Contacts and Interpillow Limestone

Sediment interbeds were encountered at the following
intervals:

418A-15-2 (12-17 cm) and (95-98 cm): Gray green (5G
5/2 and dark yellow brown (10YR 4/2) zones of clayey
nannofossil chalk, about 5 cm thick are extensively
recrystallized. Sufficient unaltered nannofossils remain
to indicate the sedimentary origin of the chalk.

418A4-15-3 (90-95 cm): This interpillow sequence con-
sists of a brown (5YR 3/4), clayey nannofossil chalk
fragment. At the contact with the basalt, the brown col-
ors appear to grade to green gray (5G 6/1). The chalk
contains up to 35 per cent glass fragments, much of
which is altered.

418-15-4 (38-43 cm and 47-54 ¢cm): Both intervals are
characterized by moderate olive-brown (5Y 4/4) and
gray-green (5G 5/2) fragments in a white calcite matrix,
in contact with basalt. Lithologies include a very clayey
siltstone containing a great deal of altered ash, clayey
limestone, and green chalk.

418A-16-1 to 16-3: Olive-brown (5Y 4/4) and grayish
green (5G 5/2) fragments occur as interpillow breccia in
a calcite matrix. Fragments average 2 to 3 mm, although
sizes up to 1 to 2 cm are present. The occurrence of this
breccia is also noted in Samples 418A-16-2, 110-114 cm
and 418A-16-3, 53-58 cm. Calcite interveining is com-
mon, and most green fragments show a brown altera-
tion rim. The breccia fragments consist of clay minerals
and altered ash (50 to 75%), chalk (5 to 15%), opaques
(5 to 10%). plus feldspar, zeolites, and nannofossils.

BIOSTRATIGRAPHY

Holes 418 and 418A

Planktonic Foraminifers

Planktonic foraminifers are sparse in most of Core
418-1, but Section 418-1-4 contains a large, diverse
assemblage consisting of the following species: Can-
deina nitida, Globierinella aequilateralis, Globigerina
bulloides, G. calida, G. digitata, G. falconensis, G.
pachyderma, G. quinqueloba, Globigerinita glutinataq,
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Globgerinoides conglobatus, G. ruber, G. sacculifer,
Globorotalia cultrata, G. inflata, G. Scitula, G. trunca-
tulinoides, G. tumida, Hastigerina pelagica, Neoglobo-
quadrina dutertrei, Neogloboquadrina rubescens, Or-
bulina universa, Pulleniatina obliquiloculata, Sphaer-
oidinella dehiscens, and Turborotalita humilis. The
presence of Globorotalia truncatulinoides indicates a
Quaternary age for this assemblage.

Planktonic foraminifer occur only in Cores 10, 12, 13,
and 15 of Hole 418A. Species diversity and numerical
abundance of these microfossils are low. A sample from
Section 418A-10-1 yielded the following species: Hed-
bergella delrioensis, H. planispira, H. yezoana, and Ti-
cinella praeticinesis. This assemblage is assigned to the
upper Albian. Sediments from Section 418A-15-1 yield-
ed an assemblage essentially identical to the one im-
mediately above the acoustic basement in Hole 417D.
The fauna consists of extremely small globigerinaceans,
including Hedbergella H. sigali and H. similis, which
are found only in Lower Cretaceous rocks.

Radiolarians

Radiolarians are present only in Cores 6, 7, 12, 13,
and 15 of Hole 418A. Core 6 contains abundant and
well-preserved specimens from the middle Eocene Po-
docyrtis chalara Zone. Species present in this core in-
clude: Cycladophora hispida, Eusyringium fistulig-
erum, Lithochytris vespertilio, Lithocyclia ocellus gp.,
Podocyrtis chalara, P. mitra, P. sinuous, Sethochytris
triconiscus, Theocampe mongolfieri, Thyrsocyrtis rhiz-
odon, and T. triacantha. This fauna is identical to that
of Core 14 at Site 417A. The upper four and one-half
sections of Core 7 contain unidentifiable radiolarians
replaced by zeolite. The lower part of Core 7 contains a
well-preserved faunas similar to that of Core 6 but lack-
ing in Podocyrtis chalara. Core 7 is here assigned to the
middle Eocene Podocyrtis mitra Zone.

Cores 12, 13, and 15 contain poorly preserved Creta-
ceous faunas identical to those found in Hole 417D in
the interval from Core 7 through Core 21. Species pres-
ent include: Acaeniotyle umbilicata, Amphibrachium
() sp., D. (?) lacrimula, D. torquata, Gongylothirax
verbeeki, Rhopalodictyum sp., Spongosaturnalis cf, S.
lateralis, S. cf. S. polymorphus, Staurosphaera cf. S.
amplissima, and Theocampe sp.

Calcareous Nannofossils

Samples from each section of each core were examined
for calcareous nannofossils. Only Core 1 at Hole 418
and Cores 10, 11, 12, 13, 14, and 15 at Hole 418 con-
tained nannofossils in sufficient numbers to justify
study.

Hole 418

Core I: Early Pleistocene

Core 1 contains nannofossils in Sections 3, 4, and the
core catcher sample. Fossils are poorly to moderately
preserved and are abundant only in Section 4. Species
present are: Braarudosphaera bigelowi, Ceratolithus
cristatus, C. telesmus, Cyclococcolithus leptopora, C.
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macintyrei, Gephyrocapsa oceanica, Gephyrocapsa
spp., Helicosphaera carteri, H. sellii, Pseudoemiliania
lacunosa, Scyphosphaera pulcherrima, Syracosphaera
sp., and Thoracosphaera spp. Several reworked Neo-
gene discoasters are present but scarce.

Hole 418A4

Cores 1 through 9: Age Indeterminate

These cores are barren of calcareous nannofossils
with the exception of several poorly preserved speci-
mens of Coccolithus pelagicus in Section 3-1 and Cycli-
cargolithus floridanus in Section 6-2. C. floridanus has
an age range of middle Eocene to middle Miocene.

Cores 10-14: Aptian

Cores 10 and 11 contain scarce to common, mostly
poorly preserved calcareous nannofossils. Core 12, 13,
and 14 contain an abundant, mostly moderately pre-
served assemblage. Species in these cores include:
Assipetra infracretacea, Braarudosphaera bigelowi,
Chiastozygus litterarius, Cretarhabdus conicus, C.
crenulatus, Cylindralithus aff. C. serratus, Lithastrinus
floralis, Lithraphidites carniolensis, Manivitella pem-
matoidea, Markalius circumradiatus, Parhabdolithus
cf. P. angustus, P. asper, P. embergeri, P. splendens,
Rucinolithus cf. R. irregularis, Stephanolithion laffittei,
Vagalapilla elliptica, V. imbricata, Watznaueria barne-
sae, Zygodiscus diplogrammus, and Z. elegans.

Core 15: Early Aptian

Core 15 contains two lithologically different types of
sediment — about 5 cm of highly disturbed nannofossil
clay at the top and 15 cm of well-bedded nannofossil
chalk just below the clay, overlying basalt. Both contain
abundant, moderate to well preserved nannofossils. The
species present in the chalk, which contains the more
diverse and slightly better preserved assemblage, in-
clude: Assipetra infracretacea, Bidescus rotatorius, Chi-
astozygus litterarius, Cretarhabdus conicus, C. crenu-
latus, Hayesites radiatus, Lithraphidites carniolensis,
Manivitella pemmatoidea, Markalius circumradiatus,
Micrantholithus obtusus, Parhabdolithus asper, P. de-
corus, P. embergeri, P. splendens, Podorhabdus decor-
us, Reinhardites fenestratus, Rhabdolithus cf. R. Rec-
tus, Rucinolithus irregularis, Tetralithus sp. Vagala-
pilla elliptica, V. imbricata, Watznaueria barnesae, and
W. communis.

This is almost exactly the assemblage present in Core
21 (early Aptian) which overlies basalt at Hole 417D (ex-
cept for the notable lack of nannoconids at Hole 418A).
This distinctive assemblage is not found in any of the
cores above 21 at Hole 417D, nor is it found above Core
15 at Hole 418A. Core 15 is thus tentatively dated as
early Aptian on the basis of the close similarity to the
early Aptian assemblage at Hole 417D,

Ichthyoliths

In Core 1 of Hole 418 ichthyoliths are well-preserved
but scarce. Regardless of this, the subtypes that are
present are reliable Neogene guide fossils. Section



418-1-1, is marked by the presence of Three tall peaks
indicating either a late Pliocene or Quaternary age. Sec-
tions 418-1-2 and 6 bear Long triangle stepped margin,
suggesting an age no older than late Miocene. The oc-
currence of Three equal peaks flared base in the core
catcher indicates an age no younger that late Miocene.

In Hole 418A, well-preserved ichthyoliths in mod-
erate quantities are present in Cores 1 through 7 and
Core 12.

Core 418A-1 and Section 418A-2-2, and 418A-2, CC
contain no diagnostic in situ ichthyoliths. Triangle short
wing is represented by a single specimen in Sections
418A-1-3 and 418A-2-2, but this may be because of re-
working.

Section 418A-3-1 bears Short triangle stepped margin
as well as abundant specimens of Triangle short wing
and is assigned to the late Oligocene to mid-Miocene in-
terval.

The presence of Polygonal cavity (undescribed form)
in Section 418A-3-3 indicates an age no younger than
middle Miocene.

Section 418A-3-7 through Section 418A-4-1 is as-
signed to the early Oligocene by the occurrence together
of Triangle concave base and Polygonal cavity long rays
and Rhombus undulating margin.

Section 418A-4-4 to Core 418A-5 are assigned to the
late Eocene by the occurrence in this interval of Skewed
Jour or five peaks.

Section 418A-5-3 to Section 418-5-5, is assigned to
the middle Eocene by the occurrence together of
Polygonal cavity, Three similar peaks, Rounded apex
triangle, Polygonal cavity long rays, Flexed triangle
102-112, and Plain lanceolate.

The occurrence of Triangle pointed margin ends in
Section 418A-7-2 indicates an early Eocene age for the
interval.

Hole 418B

Foraminifers

Foraminifers were recovered at this hole from Cores
1, 2, 27, 28, 32, and 33. Core 1 bears a fauna which
shows considerable evidence of solution. Species present
include: Sphaeroidinella dehiscens, Globigerinoides sac-
culifer, Globorotalia truncatulinoides, Orbulina univer-
sa, Globigerinoides conglobatus, Pulleniatina obli-
quiloculata, and Globorotalia tumida. The presence of
G. truncatulinoides implies a Quaternary age. Coiling
ratios of other species suggest that the top of the
Quaternary is missing, and the core interval is probably
below the Brunhes event.

Core 2 faunas exhibit much more solution than those
of Core 1, but the age is still clearly early Quaternary.

Core 27 contains a rich assemblage of Early Creta-
ceous foraminifers. In addition to the Cretaceous plank-
tonic foraminifers, several species of calcareous and
arenaceous benthic foraminifers are evident. Planktonic
foraminifers present include: Rofalipora appenninica,
Rotalipora evoluta, Rotalipora ticinensis, Hedbergella
delrioensis, Praeglobotruncana delrioensis, Schackoina
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cenomana, Hedbergella libyce, Hedbergella planispira,
Hedbergella amabilis, Hedbergella yezoana, Globiger-
inelloides bentonensis, Clavihedbergella moremani, and
Clavihedbergella simplex. The age of this assemblage is
regarded as early Cenomanian. Section 28-1 contains
well-preserved uppermost Albian to lower Cenomanian
faunas of planktonic foraminifers including: Rotalipora
ticinensis, Hedbergella delrioensis, Hedbergella plani-
spira, Hedbergella yezoana, Clavihedbergella more-
mani, Clavihedbergella simplex, and Globigerinelloides
bentonensis. Section 28-2 contains an upper Albian as-
semblage which includes Ticinella praeticiniensis and T.
primula. Core 32 bears well-preserved Lower Creta-
ceous planktonic foraminifers in addition to several
species of benthic foraminifers. The stratigraphic posi-
tion of this core is lower to middle Albian.

Radiolarians

Radiolarians were recovered at Hole 418B from
Cores 9, 10, 19, 30, 32, and 33. Core 9 samples are rich
in siliceous debris that apparently consists of badly
dissolved radiolarian remains. A single radiolarian spec-
imen from this core is tentatively identified as Podo-
crytis papalis, an Eocene form that ranges as high as the
Thyrsocyrtis bromia Zone in the upper Eocene. This
form is particularly long-ranging and ubiquitous in the
Eogene. Its presence here may be contamination and
should be regarded with caution,

Core 10 contained much of the same type of siliceous
debris evident in Core 9; however, a few radiolarian
(orosphaerid) fragments are present as well as fish
debris (teeth, spines, scales, bones, etc.). These remains
may indicate an age no older than late Eocene and no
younger than Oligocene.

Core 19 contained zeolite clay bearing several broken
fragments of radiolarians. Species present include:
Podocyrtis mitra, Podocyrtis papalis, Lithochytris ves-
pertilio, Theocampe mongolfieri, and Thyrsocyrtis rhiz-
odon. Mutually overlapping ranges of species place this
assemblage in the upper middle Eocene Podocyrtis
mitra or Podocyrtis chalara zones.

Cores 30, 32, and 33 each contain a few marginally
preserved Cretaceous radiolarians. Although the assem-
blages are dominated by Dictyomitra spp., species of
Acaeniotyle, Spongosaturnalis, Staurosphaera, and Theo-
campe are also present in this interval.

Calcareous Nannofossils

At Hole 418B calcareous nannofossils were recovered
in Cores 1 and 2 near the surface of the ocean floor, and
in Cores 26 through 34, the interval immediately above
basaltic basement. The nannofossil assemblage in Cores
1 and 2 consist principally of Pleistocene to late Plio-
cene species, including Ceratolithus cristatus, Pseudo-
emiliania lacunasa, Cyclococcolithus leptoporus, Cyclo-
coccolithus macintyrei, Syracosphaera sp., Coccolithus
pelagicus, Helicosphaera carteri, Gephyrocapsa sp.,
Thoracosphaera heimi, Thoracosphaera saxea, and Dis-
colithina anisotrema. The last three species suggest a
hemipelagic origin for this calcareous sediment. Very
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probably the material has been redeposited at its present
site by a process other than normal pelagic sedimenta-
tion.

The nannofossils in Cores 26 through 34 are associ-
ated with dark carbonaceous marls, claystones, and
chalks which may make up an appreciable proportion of
the Early and ‘‘mid” Cretaceous carbonaceous sedi-
ment. The age of this interval extends from Ceno-
manian at the top to late Albian (possibly early Albian)
near the base of the sediment section. A Cenomanian
age is indicated from Core 26 to Core 28, Section 1, 22
cm by the presence of Lithraphidites alatus. From Core
28, Section 1, 92 cm to Core 28, Section 3, a late Albian
age is indicated by the presence of Prediscosphaera cre-
tacea and Eiffellithus turriseiffeli. Core 29 yielded only
sparse fossils from Section 1, and these consist primarily
of the most solution-resistant species. Core 30 yielded
no nannofossils, and Core 31 yielded only a few,
solution-resistant species. Present throughout the inter-
val from Core 29 through Core 33 is Lithastrinus flor-
alis, which indicates an age no older than late Aptian for
this interval, although it may be as young as early Al-
bian. Core 34 did not yield any specimens of Lithastrin-
us floralis and may thus be assigned an early Aptian
age. It should be pointed out that the assemblage from
Section 34-1, 3-4 cm is dominated by the most solution-
resistant forms and all specimens are severely corroded.
Nevertheless, the above age assignment is probably cor-
rect because Lithastrinus floralis is generally well-
represented in residual assemblages.

Ichthyoliths

Ichthyoliths were recovered at Hole 418B from Cores
2 through 8, 12, 16, 17, 18, 20 and 21. Their preserva-
tion was good and frequency ranged from sparse to
moderate.

Cores 2 and 3 appear to be no younger than middle
Miocene because of the presence of Narrow triangle
cross-hachured.

Cores 4 through 8 are assigned to the interval from
late Oligocene to early Miocene because of the oc-
curence of an undescribed form of a2/b2/c7. Section
5-2 is assigned to the early Miocene by the occurrence of
Skewed four or five peaks. Section 8-2 is marked by the
initial appearance of Short triangle stepped margin
which would suggest a late Oligocene age.

The lack of diagnostic subtypes in Cores 12 through
18 prevents the assignment of a date any more exact
than late Eocene to Oligocene.

The initial appearance of Polygonal cavity long rays
in Section 20-4 would indicate a late Eocene age for this
horizon.

Core 21 did not yield any diagnostic subtypes, and
Cores 22, 24, and 26 were barren of ichthyoliths.

PHYSICAL PROPERTIES OF SEDIMENTS

As at Site 417, measurements of wet-bulk density,
compressional wave velocity (V ), shear strength, water
content, porosity, and thermal conductivity were made
on the sediments recovered at Site 418 in order to study
changes in physical properties with depth and for com-
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parison with the seismic-reflection record at the site.
These data, along with computed values of grain density
and acoustic impedance, are presented in Table 3 for
Holes 418A and 418B. Since these holes were drilled
only 130 meters apart and virtually identical sections
were recovered from them, the data have been treated as
if derived from a single hole; they are presented in com-
posite form in Figure 5.

Wet-Bulk Density and Grain Density

The wet-bulk density and grain density values shown
in Figure 5 were obtained by the syringe technique and
from X-ray diffraction analysis, respectively. Also
shown for comparison are semi-continuous estimates of
wet-bulk density obtained by the continuous GRAPE
technique. As discussed previously, the syringe data are
determined at room temperature and pressure; they are
considered no more accurate than to +5 per cent owing
to distortion during sampling. The syringe values of
wet-bulk density tend to increase with depth from ap-
proximately 1.50 to 1.60 g/cm? near the top of the sec-
tion to values exceeding 1.80 g/cm? in the lower part of
the hole. The only distinct features within this trend are
a possible step increase in density to values of 1.60 to
1.70 g/cm? at approximately 110 meters, a small step in-
crease below 190 meters to about 1.8 g/cm3, and a
marked increase in density at the clay/claystone transi-
tion at 235 meters. Below 235 meters values as high as
2.6 g/cm? are encountered owing to the presence of
claystone, chalk, and stringers of black chert.

The wide range in wet-bulk density observed in the
column is not reflected in the grain densities. The latter
range narrowly from appproximately 2.70 g/cm? near
the top of the section to a minimum of about 2.60 g/cm3
at intermediate levels, and then increase again to about
2.70 g/cm? near the base. As at Site 417, the increase in
grain density at the base of the sediments is due to the
appearance of mixed-layer clays.

Compressional Wave Velocity

The compressional wave velocity values shown in
Figure 5 were measured perpendicular to the core axis at
zero pore and confining pressure and room temperature
using the Hamilton Frame Velocimeter. With the excep-
tion of two relatively high velocity samples at the top of
the section, the velocities of the unconsolidated sedi-
ments recovered from the upper levels of the sediment
column at Site 418 increase slowly with depth from ap-
proximately 1.45 km/s near mudline to about 1.60 km/s
at a depth of 190 meters. Within the more consolidated
sediments below 190 meters, the velocities increase
sharply to 1.70 km/s and locally reach values as high as
5.0 km/s in chert stringers near the clay/claystone tran-
sition at 235 meters before decreasing again to about
1.60 km/s near the sediment/basement contact.

Acoustic Impedance

As at Site 417, the values of acoustic impedance com-
puted from laboratory measurements of density and
compressional wave velocity increase irregularly with
depth to the base of the sediment column. The only
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TABLE 3
Physical Properties of Sediments
Density P-Wave Acoustic Shear Water Mean Thermal
Sample Wet-Bulk  Grain? Velocity Impedance Strength Content Porosity Conductivity
(Intervalinem)  (g/em3)  (gfem3)  (km/s) (X103 g/em2=s) (rans/T12) (% wet weight)  (vol. %) (10-3 cal/em-sC")
Hole 41BA
2-1, 14-16 - 2.62 - - - -
2-1, 100-103 - - 1.54 253 - = = =
2-1,111-116 1.64 - - - - 38.2 62.8 e=
3-2, 35-36 - 2.62 - - - - - -
3-2, 99-102 - - 1.51 2.31 - = + =
3-2,111-113 1.53 ~ - 44.9 68.6 -
3-6, 44-46 = 2.64 - = . - : =
3-6, 95-98 - - 1.57 2.65 = = = =
3-6, 106-109 1.69 = - - - 35.8 60.3 -
45, 47-49 iz 2.62 = - = = 5 :
45,51-54 - N 1.58 2.70 - . = -
4-5, 55-57 1.71 - - - - 35.1 60.0 -
5-4, 102-104 1.67 - - - - 379 63.1 -
5.4, 105-108 - - 1.58 2.64 — - - =
5-4,109-111 - 2,60 - - - - - ~
6-1, 67-70 - 2.60 - - - £
6-1, 70-73 1.65 - - - - 3.4 62.5 -
6-1, 81-84 - - I.61 .66 = = =
7-4, 20-22 1.59 - - - - 40.0 63.7 -
7-4, 28-32 - 2.54 1.61 2.56 = = = ==
7-5, 96-99 1.61 - 1.61 2.59 = 393 63.4 -
81, 144-146 = 2.59 - = ¢ = E =
13-2, 15-18 - 2712 - - - - - -
13-2, 23-26 — - 1.64 - 3.9 =i =
13-2, 110-114 1.82 - 1.62 2.95 - 29.0 52.8 -
Hole 418B
11, 141-143 - 2.69 - - - - - =
2-1, 47-52 1.24 .66 1.65 2.05 - 69.1 85.7 -
2-1, 102-105 — - 1.69 - = - = -
3-1,67-69 - 2.66 - - - — - =
3-2, 30 1.55 - - - - 46.7 72.4 -
3-2, 45-48 1.48 2.28 - =
3-2,97-100 - - 1.44 - = - = -
3-3, 25-125 — - - - - — - 2.16 £ 0.15
4-2, 20 1.54 - - - — 44.9 69.2 -
4-3,16-19 - - 1.49 - - - . -
4-3, 104-107 - - 1.47 2.34 = - - -
4-3, 138 1.59 - - - - — - -
4-4, 86-89 - - 1.52 - - -
4-4, 120-123 : 1.49 = - S - -
5-1.74-76 2.64 = = = i = ~
5-2,20 1.59 - - - — 43.0 68.4 -
5-2, 23-26 - - 1.55 2.46 0.18 - - —
5-2, 94-97 - - 1.48 - 0.15 - - -
52,145 = - = Z 0.45 - = =
6-2, 20 1.41 - — - - 51.9 73.2 =
62,30 = - - ; 0.12 - o =
6-2, 33-36 - - 1.61 2.27 = = =
6-2, 96 - . = - 0.07 . - -
6-2, 100-103 - - 1.59 - _ ~ _ _
6-4, 20 1.57 - - - - 41.8 65.6 =
6-6, 36-38 - 2.68 - - - - - -
7-5,20 1.58 - - - - 45.3 71.5 -
7-5, 23-26 - - 1.46 2.31 - - - -
7-5, 28 = = - = 0.19 - & -
7-3, 64-67 - - 1.50 - 0.28 - - —
7-5,109-112 - - 1.49 - 0.32 - - -
7-6, 56-58 - 2.62 - - - - = =2
8-1, 76-79 - 2.62 - - - = E= 2
84, 20 1.60 - - - o 43.7 69.9 =
84, 22-25 - - 1.47 2.35 0.48 - — —
84, 35-38 - - 1.51 - 0.55 - = -
84,117-120 - - 1.49 - 0.60 — - s
91, 72-74 - 2.63 - - - - - —
9-2, 20 1.88 - - - - 33.2 62.5 -
9-2, 75-78 - - 157 2.95 0.20 - = =
9-5, 20 1.54 - ~ - - 50.8 78.3 e
9-5,23-26 — - 1.53 2.39 0.15 - - -
9.5, 45.48 - - 154 = & - = =
9-5, 96-99 - - 1.52 - 0.31 — -
9-7, 15 1.40 - - - - - - -
10-1, 71-73 - 2.57 - - ~ - - -
10-2, 20 1.46 = - - - 51.0 74.5 —
10-2, 23-26 - - 1.47 212 0.13 = = =
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TABLE 3 — Continued

Density

P-Wave Acoustic Shear Water Mean Thermal

Sample Wet-Bulk  Graind Velocity Impedance Strength Content Porosity Conductivity
(Interval in cm} lsi'Crn3) u_z.a’cm3} (km/s) 0105 glem2-s)  (ans/ft2) (7 wet weight)  (vol. %) (10-3 calfem-5-C°)
Hole 418B
10-2, 109112 - - 1.50 - 0.44 - - =
11-2, 20 1.57 - - - - 45.3 7.1 ~
11-2, 22-25 = - 1.47 2.31 0.47 - - -
11-2, 52-55 - - 1.51 - - - = =
11-2, 85-87 - 2.59 - - - = = =
11-2, 91-94 - - 1.50 - - = = =
11-2,109-112 - - 1.54 - - - - =
11-2,132-135 - - 1:52 - 0.60 =t o o
11-4,10-13 - - 1.50 2.18 0.28 — = =
114,60 1.45 - - - - 45.9 66.6 -
11-5, 20-120 - - - - - - - 2.20 + 0.01
12-2, 31-34 - - 1.58 - 0.60 ~ = =
12-2,95-98 - - 1.56 2.20 0.58 = = =
12-4, 80 1.41 - - - - 43.9 61.9 -
13-1, 27-30 1.63 - 1.62 2.64 0.57 42.1 68.7 -
13-1, 65-67 - 2.56 -~ . — - _ _
13-1, 76-79 - - 1.54 - 0.78 - = -
13-3, 144 1.51 - - = = - = =
15-2, 20 1.77 - - - - 48.2 B5.4 -~
15-2, 24-27 - - 1.44 2.55 - - s =
15-2, 78-80 - 2.62 - - - - - e
15-2,124-127 - - 1.55 - - = ¥ =
16-1, 20-22 1.66 2.59 - - - 37.8 62.8 -
16-2, 21-24 - - .47 2.44 0.09 — = =
16-2, 94-97 - - 1.45 - 0.12 - - -
17-1, 92-94 2.60 = - N -
17-2, 50 1.64 - - - 46.2 75.8 -
181, 65-68 - - 1.56 - - = =
181, 109111 - 2.57 - - - — r =
19-1, 35-38 - - 1.41 2.14 0.22 - - =
19-1, 50 1.52 - - - - - - -
19-1, 113116 - - 1.52 - — - - —~
19-2, 23-25 = 2.66 = o = = ~ -
20-2, 50 1.67 - - - - - -
20-2, 77-79 2.64 - - ~ -
21-1, 50 1.61 - - - - =
21-1, 56-59 - 1.52 2.45 0.18 - - ~
21-1,111-114 - - 1.45 - 0.25 - - =
21-6, 49-50 - 2.59 - - - - -
22-1,22-24 - 2.62 - - - - - -
22-1, 28-31 - =3 1.66 - 0.94 - - -
22-1,116-119 - 1.67 - 0.63 - = —
22-2,14-17 - - .70 - 0.82 - - -
22-2, 81-84 - - L.70 2.77 0.66 - - -
22-2,100 1.63 - - - - - - -
22-4, 30-80 - - - - - - - 2.27 + 0.07
231,12-16 - 2.58 1.78 1.19 - - -
23-1, 29-32 - - 1.74 2.23 0.85 - - -
23-1,100 1.28 - - - - - -
24-1,3-6 - - 1.70 - 1.02 - - -
24-1, 50 1.63 - - - - - - -
24-1,62-65 - - 1.67 .72 0.19 - - -
25-1,12-15 - - 1.69 - 0.94 - - -
25-1, 80-83 - - .71 291 1.12 - - -
25-2, 78-80 .70 2.61 - - - - - -
26-1, 61-64 - - 1.71 - 1.10 - - -
26-1, B0-82 - 2.60 - - - - - -
26-1, 111-114 - - 1.66 - 1.42 - -
26-1, 140-143 . - 4.75 - - - - -
27-1, 3-7 - 2.59 1.72 - 1.65 - - -
27-1,45 1.87 - - - - - - -
27-1, 51-54 - - 1.68 3.14 1.15 - - -
27-1,92-95 - - 1.65 - 1.25 - - -
271,97 - - - - 0.25 - - -
21LCC, 5 2.55 - 5.19 13.23 - - - -
28-1,19-22 - - 1.52 - 0.75 - - -
28-1, 81-84 - - 1.63 - 1.60 ad - o
28-2,69 1.68 - - - - - - -
28-3,35-38 - - 1.62 2.72 1.15 - - -
291, 55-57 - 2.65 - - - - -
30-2, B4-85 - 2.67 - - - - - -
31-2,16-19 - - 1.56 = 0.92 - - -
321, 119121 - 2.67 - - - - - -
33-1, 74-77 - - 1.62 - 1.00 - - -
3From XRD.
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sharp impedance contrast in the entire section occurs at
the clay/claystone transition, suggesting that a pro-
nounced reflector is present at Site 418 at a depth of 235
meters. An additional reflector will of course be present
at the sediment/basalt transition at a depth of about 320
meters.

Shear Strength

The shear strength values of sediments in Table 3 and
Figure 5 were measured at room temperature and zero
pore and confining pressure, using a Soiltest Torvane
shear-strength meter with its axis of rotation aligned
parallel to bedding. The values obtained by this means
for the unconsolidated sediments found to a depth of
190 meters range commonly between 0.1 and 0.6 tons/
square foot (t/ft?). Within the more consolidated sedi-
ments below 190 meters, the shear strength increases to
1.0 to 1.25 t/ft? and occasionally reaches values as high
as 1.6 t/ft2 below the clay/claystone transition. Because
the shear strength of sediments is lowered by drilling
disturbance, only the highest values obtained for any
given interval are likely to be representative. With this
reservation in mind, the only major discontinuity in
sediment shear strength occurs at the unconsoli-
dated/firm clay transition at approximately 190 meters
sub-bottom.

Water Content and Porosity

The water content and porosity values in Table 3
were obtained by the syringe technique supplemented by
continuous GRAPE determinations of porosity. As can
be seen in Figure 5, the porosity of sediments as deter-
mined by the syringe technique decreases from 70 per
cent near the mudline to about 55 per cent near the sedi-
ment/basement contact, while the water content de-
creases from about 45 to 30 per cent over the same inter-
val. Although the porosity and water content of the
sediments from the lower levels of Hole 418B could not
be determined on shipboard by the syringe technique be-
cause of equipment failure, it is clear from the available
data that the trends of these parameters with depth at
Site 418 are broadly similar to those at Site 417.

Thermal Conductivity

This property was measured in the sediments recov-
ered in Hole 418B to +4 per cent by means of the
heated needle-probe described by von Herzen and Max-
well (1959). Between three and five measurements 20 to
30 cm apart were made in one section per core in three
cores for a total of 11 measurements. All sections were
first left to equilibrate to room temperature for six to
eight hours, before being tested. The values were cor-
rected to in situ conditions according to Ratcliffe
(1960), using a — 1 per cent/4°K temperature correction
and a + 1 per cent/1829 meters (1000 fathoms) pressure
correction. The harmonic mean of the thermal conduc-
tivity for each core shown in Figure 5 ranges narrowly
between 2.16 and 2.27 x 103 cal/cm-s-°C. These
values are similar to those observed at Site 417 but

SITE 418

higher than those reported for this region of the Atlantic
by Langseth and von Herzen (1970).

Conclusions

Since the physical properties of unconsolidated to
semiconsolidated sediments are strongly affected by
drilling disturbance, the data in Table 3 and Figure 5 are
qualitative only, with the possible exception of the grain
density values presented for the entire hole and the den-
sity and porosity data shown for the chert stringers
below 235 meters. Although there are several acoustic
reflectors above the basement in the seismic-reflection
record at Site 418 (see section on Correlation, this chap-
ter), only two physical-property discontinuities have
survived the drilling process: (1) an increase in compres-
sional wave velocity and shear strength at approxi-
mately 190 meters; and (2) a sharp impedance contrast
associated with chert stringers at the clay/claystone
transition at about 235 meters. Because of the im-
pedance contrast between the cherts and the overlying
sediments is large, the clay/claystone transition should
be marked by a prominent reflector at about 0.1 s above
the basement reflector.

GEOCHEMISTRY

Chemistry of Interstitial Solutions

Hole 418A

Only two interstitial water samples were taken during
coring of the sediment section of Hole 418A. These data
are presented in Table 4. The number of samples does
not warrant further interpretation.

Hole 418B

Interstitial water data for Hole 418B are presented in
Table 4 and Figure 6.

PH values show a slight decrease from 32 to 130
meters (7.187 to 6.88); they generally increase thereafter
to 309 meters where a pH of 8.45 is noted. This corre-
sponds to a drop in alkalinity as recorded in this section
of silicified chalks and claystones with chert.

Ca*? increases regularly with depth (with an excep-
tion at 250 to 294 meters), whereas Mg+*2 decreases,
again with an exception at 250 to 294 meters. This inter-
val consists dominantly of nannofossil chalks and
marls, with some organic, phosphatic zones.

Salinity shows little variation through the cored
depth, whereas alkalinity decreases to 130 meters, in-
creases thereafter to 250 meters and decreases again to
terminal depth.

In summary, the main features at this site are the
gradual increases in dissolved calcium and decreases in
dissolved magnesium. The concentration changes in
these constituents are linearly correlated with ACa/AMg
= —1.24 (72 = 0.996). As in Site 417, the data are inter-
preted in terms of basalt alteration and diffusional com-
munication with the overlying ocean.
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Figure 5. Holes 418A and 418B: Physical properties of sediment.
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TABLE 4
Interstitial Water Geochemistry
Sample Sub-Bottom Alkalinity Salinity  Chlorinity Cat2 Mg?-""
(Interval in cm) Depth (m)  pH (meg/Q) (®foo) (%00) (m moles/g)  (m moles/¢)
418A-1-2, 140-150 120.5 6.9 1.30 36.3 19.6 14.0 50.3
6-2, 144-150 168 7.0 1.26 35.8 19.7 16.0 50.4
418B-4-3, 138-150 32 7.2 2.68 35.5 19.6 11.3 50.2
9-7, 0-15 75 7.1 1.64 36.3 20.1 12.8 514
15-3, 144-146 130 6.9 1.36 36.3 20.0 14.1 50.7
27-1, 144-146 250 7.8 2.97 36.3 20.1 20.8 45.6
31-2, 0-10 294 1.5 2.55 36.3 20.0 21.2 45.1
33-1, 144-146 309 8.4 1.06 36.3 20.3 23.5 42.8
34-1, 34-35 319 7.4 2.15 36.3 20.0 25.5 41.3
Alkalinity, Calcium (@) and Magnesium (+] Content,
eH milliequivalent/liter millimoles
a0 a0 50 60 Mg
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Figure 6. Interstitial water geochemistry of Holes 418A and 418B.

BASEMENT LITHOSTRATIGRAPHY

Hole 418A

Acoustic basement was encountered at 324.0 meters
sub-bottom and drilled to a depth of 868.0 meters. A
total of 391.3 meters of basalt was recovered from the
drilled interval for an average recovery of 72 per cent.
The recovered sequence was divided into 16 major litho-
logic units based on cooling characteristics and pheno-
cryst content (Table 5 and Figure 7). Interpretation of
cooling units was the single most useful basis for de-
fining the stratigraphy. Cooling breaks were recognized
using glassy selvages or abrupt changes in grain size
across unrecovered intervals. Cooling units less than 1
meter thick were inferred to represent single pillows; a
non-pillowed origin was inferred for cooling units more
than 3 meters thick. Most thick cooling units also have a
coarser grain size and a more nearly holocrystalline
groundmass than individual pillows. These criteria were
used to define two basic types of stratigraphic unit in
the hole: pillow basalt and massive basalt. The strati-
graphic units were numbered sequentially from the top
down and several of them were subdivided according to
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textural or petrographic criteria. For example, Units 2
and 14 were subdivided on the basis of observed or in-
ferred cooling breaks, and Unit 6 was subdivided into
pillowed and brecciated units. Unit 8 was divided into
three sub-units on the presence of a thin massive cooling
unit in Core 56. Because this massive unit is thin and
since it has the same phenocryst mineralogy as the en-
closing pillow basalts, it was not given a separate num-
ber designation.

Except for Unit 15, comprising the basalt dikes in the
lower part of the hole, all contacts are interpreted as be-
ing depositional. However, the breccia in the upper 10
cm of Unit 5 may have been slightly sheared.

The entire section consists of sparsely to moderately
phyric basalt. Plagioclase phenocrysts make up 5 to 10
per cent and olivine phenocrysts 1 to 3 per cent of most
specimens. Clinopyroxene occurs as very rare pheno-
crysts or xenocrysts in most units, and traces of spinel
are locally present. Alteration of the basalts is extensive
but weak. Fresh glass persists throughout the drilled se-
quence, and fresh olivine is locally present. Smectite,
carbonate, and quartz are the most common secondary
minerals, typically filling veins and vesicles or replacing



TABLE

5

Basement Lithologic Units, Hole 418A, from Results of Legs 52 and 53

Top?  Base? Thickness Type Cooling Phenocryst Intervals
Unit (m) (m) (m) Unit Assemblage (Core-Section, cm)
1 324.0 3296 5.6 Pillow basalt Plag-(Oliv) 15-1,20 to 16-1, 10
2A 329.6 331.7 21 Massive basalt Plag~(Oliv) 16-1,10 to 16-2, 105
2B 331.7 339.0 7.3 Massive basalt Plag—(Oliv) 16-2,105 to 174,150
2C 339.0 363.1 24.1 Massive basalt Plag-(Oliv) 18-1, 0 to 20-5, 81
2D 363.1 376.6 13.5 Massive basalt Plag-(Oliv)-[Cpx] 20-5, 81 to 24-1, 57
3 376.6 3833 6.7 Pillow basalt Plag-(Oliv)-|Cpx] 24-1,57 to 25-2, 60
4 3833 387.1 3.8 Massive basalt Plag—(Oliv)-[Cpx] 25-2,60to 26-2,110
5 387.1 498.5 111.4 Pillow basalt and  Plag-(Oliv)-[Cpx] 26-2,110 to 40-3, 47
breccia
6A 498.5 510.5 12.0 Breccia Plag-Oliv=(Sp)-[Cpx]  41-1,0 to 42-2, 150
6B 510.5 611.0 100.5 Pillow basalt Plag-Oliv—(Sp)-[Cpx| 42-3,0to 53-3,150
7 611.0 629.2 18.2 Pillow basalt Plag-Oliv-Cpx 54-1,0 to 55-7,70
8A 629.2 632.9 3.7 Pillow basalt Plag-Oliv-Cpx 55-7,70 to 56-3, 45
8B 632.9 636.3 3.4 Massive(?) basalt  Plag-Oliv-Cpx 56-3,45 to 56-5,125
8C 636.3 671.8 35.5 Pillow basalt Plag-Oliv-Cpx 56-5,125 to 604, 33
9 671.8 676.5 4.7 Massive, vesicular  Plag 60-4, 33 to 60-6, 66
basalt
10 676.5 686.0 9.5 Massive basalt Plag 61-1, 0 to 61 bit, 95
11 686.0 695.5 9.5 Pillow basalt Plag-Cpx-Oliv 62-1,0 to 63-5,119
12 695.5 698.2 2.7 Massive(?) basalt  Plag-Cpx-Oliv 64-1,0 to 64-2,122
13 698.2 786.5 88.3 Pillow basalt and  Plag-Cpx-Oliv 64-2,122 to 75-4, 150
breccia
14A 786.5 793.6 7.1 Massive basalt Plag-Cpx-Oliv 75-5,0 to 77-1, 50
14B 793.6 821.5 27.9 Massive basalt Plag-Cpx~Oliv 77-1,50 to 79.7, 124
14C 821.5 859.8 38.3 Massive basalt Plag-Cpx-Oliv 80-1, 0 to 86-1, 25
15A b - Basalt dikes Plag-Oliv-Cpx 79-1,75 10 79-1, 110
79-2, 78 to 79-2, 105
79-3, 105 to 794, 95
15B - - - Basalt dikes Plag-Oliv 80-2, 117 to 80-3, 127
80-4, 2 to 80-4,42
80-4,107 to 80-5, 110
16 859.8 868.0 8.2 Pillow basalt and  Plag-Oliv-Cpx-Sp 86-1, 25 to 86-6, 55

breccia
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aDepl]ls corrected for spacers.
Undetermined.

glass. Alteration intensity does not vary significantly
with depth, and all of the alteration is low temperature
in character.

Unit 1

This unit consists of 5.5 meters of pillow basalt in
Core 15, and 10 cm of pillow breccia in the uppermost
part of Core 16. The top of the unit occurs at 324 meters
sub-bottom, where it underlies sedimentary rock dated
as early Aptian on the evidence of its nannofossil assem-
blage. Unfortunately, the basalt sediment contact was
not recovered. The base of the unit is taken at Section
16-1, 10 cm, at the top of the underlying massive unit. A
thin limestone occurs between pillows in Section 15-2,
15 cm.

The basalts of Unit 1 are sparsely to moderately
phyric with about 5 per cent plagioclase phenocrysts
ranging in size to 2 mm. Plagioclase phenocrysts are
moderately zoned with calcic cores and distinctly more
sodic rims; many also contain altered glass inclusions.
Olivine microphenocrysts are present in all specimens
but rarely exceed 1 per cent of the rock; they occur as

discrete grains up to 1 mm in diameter and in glomero-
phyric clusters with plagioclase. Both plagioclase and
olivine phenocrysts are seriate in size with groundmass
microlites.

Groundmass textures range from glassy to fine-
grained quench with acicular microlites of plagioclase
surrounded by radiating sheaves of poorly crystallized
clinopyroxene. Euhedral crystals of magnetite, up to
0.02 mm in size, form about 5 per cent of the ground-
mass. Many thick, fresh glass selvages occur within the
unit,

Vesicles make up 1 to 2 per cent of the rock and range
in diameter to 1 mm. They are commonly filled with
carbonate, with or without smectite. Plagioclase pheno-
crysts are sometimes altered to a green smectite causing
many of the large plagioclase aggregates to look in hand
specimen like intergrowths of plagioclase and a ferro-
magnesian mineral. Olivine phenocrysts and microlites
are completely replaced by smectite. Breccias with a cal-
cite and smectite matrix occur in Section 15-2, 140 to
150 cm, as well as in Section 15-4, 45 to 50 c¢m, and in
Section 16-1, 2 to 10 cm; these probably represent highly
altered pillow breccias with a once-glassy matrix.
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Figure 7. Stratigraphy of sediment with base-
ment sections, Holes 4184 and 418B.

Unit 2

This unit consists of 47 meters of sparsely to mod-
erately phyric massive basalt. The upper contact at Core
16, Section 1, 10 cm, was not recovered but the grain
size of the basalt becomes smaller upward, and presum-
ably a glassy margin existed a few centimeters higher.
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The base of the unit is at Section 24-1, 57 cm, at the top
of the underlying pillow sequence. All of the massive
basalts in this sequence have been interpreted as flows
on the basis of criteria outlined in the Site 417 Report
discriminating flows from sills. Four sub-units have
been recognized within Unit 2 based on internal cooling
breaks.

All of the basalts of Unit 2 are sparsely to moderately
phyric with plagioclase phenocrysts comprising between
4 and 10 per cent and olivine microphenocrysts less than
1 per cent of the rock. Phenocrysts are typically smaller
in glassy flow margins than in the coarser-grained inte-
riors where plagioclase is up to 5§ mm and olivine up to 2
mm in size. Plagioclase phenocrysts are typically zoned
(normal, oscillatory, or sector) and often contain devit-
rified glass inclusions. Olivine microphenocrysts occur
either as single crystals or in glomerophyric clusters with
plagioclase.

The groundmass of most flows in Unit 2 has a fine-
grained quench texture, except in the interiors of the
thickest cooling units where a medium to coarse-grained
subophitic texture occurs. In fine-grained portions of
the unit, slender needles of plagioclase up to 1 mm long
are irregularly distributed producing a mottled appear-
ance to the rock. Olivine commonly forms 1 to 4 per
cent of the groundmass, occurring in small euhedral
crystals seriate in size with the microphenocrysts. Clino-
pyroxene varies from radiating sheaves in the quench
specimens to subophitic intergrowths with plagioclase in
the coarse-grained rocks.

Vesicles are present throughout the unit, forming up
to 2 per cent of the rock. Some are open, others filled
with smectite and minor calcite. Olivine is completely
altered to smectite, and plagioclase often exhibits incip-
ient alteration along cleavage planes.

Unit 2 is divided into four sub-units on the basis of
observed or reasonably inferred cooling breaks. Other
cooling breaks may have gone undetected, although
generally the grain size changes systematically from the
margins of a sub-unit toward the center, consistent with
the presence of only one cooling unit.

The uppermost cooling unit (Sub-unit 2A) is 2.2
meters thick and extends from the top of Unit 2 down to
Section 16.2, 105 cm. A poorly recovered, altered vol-
caniclastic breccia containing many once-glassy clasts of
basalt underlies Sub-unit 2A at the bottom of Section
16-2. Carbonate veins and oxidation are very common
in this sub-unit.

Sub-unit 2B, 7.2 meters thick, continues down to the
bottom of Core 17. Glassy margins were not recovered
and separation of Sub-unit 2B from Unit 2C is largely
on the basis of variations in grain size, the rock coarsen-
ing upward in Section 17-4, and downward in Section
18-1. A 518-gram pyrite nodule occurs between the two
sub-units, It may be in situ or it may have fallen into the
hole when the bit was raised into the sedimentary sec-
tion between Cores 17 and 18. Several wide veins of car-
bonate and quartz occur in the unit, which is much less
oxidized than Sub-unit 2A.

Sub-unit 2C is about 24.2 meters thick, extending
from the top of Core 18 down to Section 20-5, 81 cm.



Recovery was very good in this unit, and no definite in-
ternal cooling break was found. Internal grain-size
variations are present but, with one exception, these are
gradual. The exception is at Section 18-5, 95 to 100 cm,
where a thin zone of aphyric basalt is sharply bounded
above and below by coarser-grained, phyric basalt. The
aphyric zone is tentatively considered a textural variant
of a thicker flow, such as a ‘‘segregation vein,’’ rather
than an important cooling break. The lower part of the
sub-unit is marked by a downward decrease in grain size
in Section 20-5, culminating in a glass rind in Piece 3.
This glassy zone is taken as the base of the sub-unit. The
coarsest-grained specimens from the center of this
rather thick cooling unit have well-developed subophitic
textures, yet they retain over 10 per cent interstitial
glass. Zones of intense vuggy alteration occur in Sec-
tions 19-4 and 5, and in Section 19-7.

The top of Sub-unit 2D is defined as Piece 4 of Sec-
tion 20-5, which has an altered glassy upper margin. The
sub-unit is about 13.4 meters thick, with its base as-
sumed to be at the bottom of Piece 1 in Section 24-1. No
glass was found at the base of the Sub-unit, but it may
be present in the unrecovered interval above the glassy
top of Unit 3. Recovery was unsatisfactory in the lower
7.5 meters of Sub-unit 2D and cooling breaks could eas-
ily have been missed. The sub-unit is petrographically
similar to those higher in the hole, except for the pres-
ence of rare, rounded clinopyroxene phenocrysts or
xenocrysts in the interval from Section 20-6 to the base
of the sub-unit. A narrow glassy zone at Section 23-1, 13
to 18 cm, does not extend across the core; it is inter-
preted as an internal cooling break, perhaps related to
an incipiently pillowed or cracked base of the sub-unit.

Unit 3

This unit consists of about 6.9 meters of moderately
phyric pillow basalt and minor broken-pillow breccia.
The top of the unit is marked by a glassy margin on
Piece 2, Section 24-1, 56 cm. A glass selvage also occurs
at the base of the unit in Piece 2, Section 25-2, 60 cm.

Plagioclase phenocrysts comprise about 10 per cent
of the basalt, and range up to 4 mm in size. Olivine
microphenocrysts form less than 1 per cent of the basalt
and are less than 1 mm long. Rare, rounded phenocrysts
or xenocrysts of clinopyroxene are also present. The
groundmass has a well-developed quench texture and
consists of olivine and plagioclase microlites, sheaf-like
aggregates of clinopyroxene, and interstitial glass.

Vesicles are less than 1 per cent of the rock and are
mostly filled with calcite. All of the olivine is replaced
by smectite, and plagioclase is incipiently altered to
smectite along cleavage traces. Most glass selvages are
altered to smectite.

Aphyric basalts occur at two intervals in this unit —
Section 25-1, 9 to 12 ecm and 55 to 75 cm. In both cases
the transition from aphyric to phyric basalt occurs with-
in a single pillow, suggesting that the aphyric intervals
result from flow segregation. This segregation may have
taken place in feeder dikes or small lava tubes which, in
turn, formed the pillowed flows. Gravitational segrega-
tion, at least in situ, is not likely because both tops and
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bottoms of the pillows containing these aphyric inter-
vals are phyric.

Unit 4

This unit is a single 3.5-meter-thick cooling unit of
moderately phyric basalt considered to be a single mas-
sive flow. Its top, Piece 2 in Section 25-2, is glassy and
dips 20 to 25 degrees. The basalt becomes coarser-
grained downward and is medium-grained from about
1.5 meters below the top of the unit to about 30 cm
above the base. Grain size decreases abruptly in the
lower 30 cm, and the bottom of Piece 2f, Section 26-2,
100 ¢m, is very fine grained. The underlying piece is a
breccia defined as the top of Unit 5.

Plagioclase phenocrysts make up between 5 and 6 per
cent of the flow, and are up to 4 mm in size. Olivine
microphenocrysts are less than 1 per cent and up to 1
mm in size. Clinopyroxene phenocrysts or xenocrysts
are rare. The groundmass is a fine- to medium-grained,
intergranular mixture consisting largely of plagioclase
and clinopyroxene. Olivine is unevenly distributed in the
groundmass, ranging up to 5 per cent, and magnetite
averages about 2 per cent. Small amounts of interstitial
glass are usually present, particularly in the finer-
grained portions. Aphyric basalt gradational to phyric
basalt occurs within the flow at Section 25-2, 86 to 101
cm, and Section 25-3, 2 to 5 cm.

Small vesicles are sparsely distributed in this unit and
are normally filled with calcite. Olivine and glass are
usually completely altered to smectite, and plagioclase
exhibits incipient alteration along many cleavage traces.

Unit §

This unit contains about 111.5 meters of pillow basalt
and lesser broken-pillow breccia and hyaloclastite. The
top of the unit is a breccia in Piece 2g, Section 26-2, 114
c¢m, and the base is arbitrarily placed at the top of Core
41. Recovery was moderately good, and there is little
likelihood that any major cooling units were missed in
the sequence. The unit consists dominantly of pillows of
moderately phyric basalt, with many once-glassy sel-
vages preserved. Broken-pillow breccia occurs in small
amounts throughout the unit and is particularly com-
mon in Cores 28, 31, and 34. Hyaloclastite breccias are
present in Cores 27 and 28.

Small fragments of sedimentary rock occur at two
levels. Rounded fragments of analcime-cemented volcan-
iclastic sandstone were recovered at the top of Core 28
below an intensely oxidized sequence of basalt in the
lower part of Core 27; a small piece of chert was recov-
ered at the top of Core 40. Basalts above and below
these intervals are petrographically similar, and the
sedimentary fragments may represent sedimentary inter-
beds of fragments that fell into the hole from higher
levels.

Plagioclase phenocrysts make up from 5 to 15 per
cent and average about 8 per cent of the basalt in Unit 5.
They typically occur as weakly zoned, subhedral crystals
averaging 1 to 3 mm in size. One phenocryst in Sample
27-1, 118-120 cm, has a small spinel inclusion. Olivine
phenocrysts make up 1 per cent of the rock, and range
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up to 3 mm in size, significantly larger than in Units 1
through 4. Rare clinopyroxene occurs as rounded crys-
tals up to 2 mm in size. Plagioclase-olivine glomero-
crysts are common, most often with olivine attached to
the outside of larger plagioclase phenocrysts.

Groundmass textures are distinctly coarser-grained
than those of flows and pillows in Units 1 through 4.
Quench textures are present near the pillow rims, but
medium-grained intersertal to intergranular textures are
characteristic of pillow centers. Subophitic clots of
plagioclase and clinopyroxene occur in some of the
coarser-grained specimens. Groundmass microlites are
commonly flow-aligned in eddies around phenocrysts
and glomerophyric clots. One pillow at Section 27-2,
125 to 145 cm, has an aphyric core with phyric margins,
probably formed by flow segregation.

Broken pillow breccias consist largely of pillow frag-
ments — many with glassy rinds — in a finer-grained
matrix of small grains and altered glassy material. The
hyaloclastite breccias also contain glassy and crypto-
crystalline basalt clasts in a smectite matrix, probably
formed by alteration of glassy detritus. A number of the
breccias contain small, pillow-like bodies, 5 to 10 cm
across, with glassy margins. Some of these bodies con-
tain small inclusions of the breccia (Figure 8). These
relationships suggest that the breccia may have formed
at a flow front, with lava being injected into the accu-
mulating detritus.

Unit 6

This unit consists of 112.5 meters of moderately
phyric pillow basalt and broken-pillow breccia. It is dis-
tinguished from Unit 5 by the presence of slightly more
olivine and trace amounts of spinel. The top of the unit
is arbitrarily defined as the top of Core 41, but it could
be placed anywhere in a 1.5-meter-thick interval be-
tween Section 40-2, 95 ¢cm, and Section 41-1, 40 cm, the
locations of thin sections containing no spinel and
spinel, respectively. The unit extends to the base of Core
53 (611.0 m sub-bottom).

Unit 6 is divided into two sub-units: Sub-unit 6A,
composed chiefly of broken-pillow breccia and Sub-unit
6B, composed chiefly of pillow basalt. Sub-unit 6A is
about 12 meters thick, extending to the bottom of Sec-
tion 42-2. The lower 50 cm of the sub-unit grades down
into the unbroken pillows of Sub-unit 6B. Many sharply
angular clasts of basalt 1 to 5 cm across with glassy or
variolitic rinds occur within the breccia. The matrix is
now mostly smectite, presumably formed by alteration
of glassy detritus. Where the matrix is dominantly
calcite (e.g., at the top of Section 42-1), small angular
fragments of altered glass, less than 0.5 mm across, can
be recognized. The two thin sections available of clasts
within the breccia are spinel-bearing; on this basis, the
breccia is included in Unit 6.

Sub-unit 6B consists mainly of pillow basalts with
minor amounts of calcareous sediment, volcaniclastic
detritus, and broken-pillow breccia between some of the
pillows. The top of the sub-unit at Section 42-3 is grada-
tional into Sub-unit 6A; the base at the bottom of Core
53 is sharp.
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418A-28-1, 40-55 c¢m, piece 2d

55—

Figure 8. Unit 5, Hole 4184, Section 28-1, 40-50 cm.
A small pillow-like feature, about 10 cm in diameter
is intruded into hyaloclastite breccia (and consumes)
a small, 3-cm fragment of the breccia. Hyaloclastite
and pillows are considered part of a single eruptive
event.

Plagioclase phenocrysts are generally 10 per cent and
occasionally as much as 15 per cent of the unit. They
range in length up to 15 mm, but most are between 2
and 4 mm. Most are euhedral and fresh, and many are
prominently zoned with oscillatory zoning the most
common. Glass inclusions are often present in certain
zones within the phenocrysts. Olivine phenocrysts make



up 2 to 3 per cent of the basalt and generally are less
than 2 mm in size, rarely up to 4 mm. They occur as
single crystals or in glomerophyric clots with plagio-
clase. Many of the olivine crystals are fresh, particularly
those occurring in fresh glass selvages. Rounded clino-
pyroxene crystals, up to 4 mm in length, are recogniz-
able in hand samples but form much less than 1 per cent
of the rock. Such crystals often have small plagioclase
crystal inclusions. Spinel octahedra are widespread,
though they never exceed one per cent of the rock. Oc-
curring as individual grains in the groundmass and as in-
clusions in plagioclase and olivine phenocrysts, the crys-
tals are reddish to greenish brown, and range up to 0.2
mm in size. Some have dark rims and vermicular inter-
growths, indicating that they may have been reacting
with the liquid.

Groundmass textures vary from glassy to microcrys-
talline, with a nearly cryptocrystalline mixture of clino-
pyroxene, opaque minerals, and devitrified or altered
glass filling interstices between plagioclase needles and
olivine crystals. The olivine typically forms small,
barbed and hollow, skeletal crystals up to 0.2 mm in
size. The plagioclase microlites often exhibit weak flow
alignment around phenocrysts.

The entire unit is relatively fresh and moderately
veined. Vesicles are much less than 1 per cent and are
filled with calcite, smectite, or both. Traces of secon-
dary pyrite are present in some veins and in the ground-
mass. Breccias are occasionally present at glassy mar-
gins and consist of altered basalt fragments cemented
with calcite and smectite. A red-stained zeolite, phillip-
site, is also present in the groundmass of some breccias.

Unit 7

This unit comprises an 18.4-meter-thick sequence of
moderately phyric pillow basalt. Its upper contact is at
the top of Core 54 and its base at Section 55-7, 70 cm.
The basalts of Unit 7 are distinguished from those of
Unit 6 by their generally smaller phenocryst sizes and
absence of spinel. They differ from the underlying ba-
salts of Unit 8 in their greater abundance of plagioclase
phenocrysts and generally coarse-grained groundmass
textures.

Fresh, euhedral-to-subhedral plagioclase phenocrysts
generally make up 5 to 15 per cent of the rock, except in
a few nearly aphyric zones. The plagioclase crystals are
seriate with the groundmass laths and range up to 3 mm
in length. The largest crystals are complexly zoned and
often contain numerous glassy inclusions. Euhedral
olivine phenocrysts and microphenocrysts make up 1 to
5 per cent of the rock and average about 2 per cent.
Most of the olivine crystals are euhedral to subhedral,
and range from 0.5 to 2 mm in diameter. They are gen-
erally altered except in fresh glass rinds. Clinopyroxene
forms subophitic crystals, up to 3 mm across, enclosing
small plagioclase laths. The clinopyroxene is always
fresh and, though subhedral, does not have the rounded
forms typical of clinopyroxene in Unit 6.

Groundmass textures are typically intersertal with
plagioclase needles in a micro- to crypto-crystalline
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matrix of clinopyroxene, devitrified glass, and opaque
minerals. Some interstitial material is present even in the
coarsest-grained specimens, which are characterized by
numerous subophitic clots of plagioclase and clinopy-
roxene. The plagioclase : clinopyroxene ratio in the
groundmass is about 1:2, notably lower than in the ba-
salts of Unit 6. Disseminated sulfides are locally abun-
dant in the groundmass (e.g., Section 55-3) and may in-
clude pyrrhotite and chalcopyrite as well as pyrite.

The basalts of Unit 7 are relatively fresh, being only
moderately veined. Fresh glass and olivine are present in
many pillow rinds; elsewhere, olivine is typically altered
to smectite. Sparse vesicles (<1%) are filled with smec-
tite and calcite, as are the veins. Locally, secondary
pyrite is abundant.

Unit 8

This unit consists of 44.1 meters of moderately
plagioclase-olivine-clinopyroxene phyric basalt. The top
of the unit corresponds to the top of Core 56, and the
base is at Section 60-4 (35 cm). Glassy margins were not
recovered at either contact. These basalts, although
chiefly pillowed, can be distinguished from those of
Unit 7 by their greater abundance of plagioclase pheno-
crysts and generally coarser-grained groundmass.

The sequence is divided into three sub-units on the
basis of a massive cooling unit between two pillowed
units. Sub-unit 8A, the upper pillowed sequence, ex-
tends from the top of the unit to Section 56-3, 45 cm;
Sub-unit 8B, the massive unit, extends from the base of
Sub-unit 8A to Section 56-5, 125 cm; and Sub-unit 8C
extends from the base of Sub-unit 8B to Section 60-4, 33
cm. The pillowed sequences in Sub-units 8A and 8C are
texturally and mineralogically similar, except that the
lower part of Sub-unit 8C is moderately brecciated. Pla-
gioclase phenocrysts make up 8 to 12 per cent of the
rock, olivine phenocrysts about 2 to 5 per cent, and
clinopyroxene phenocrysts about 1 per cent. The plagio-
clase is euhedral to subhedral, occurring either in indi-
vidual crystals or in glomerophyric clusters with clino-
pyroxene. The largest plagioclase crystals are often
zoned, typically with oscillatory zoning in the center of
crystals and normal zoning on the rims. Glassy inclu-
sions are also commeon in the larger crystals, and spinel
inclusions were observed in one crystal in Section 56-1.
Olivine generally forms individual euhedral crystals up
to 3 mm in size. These are typically altered except in
fresh glassy pillow rinds. Clinopyroxene phenocrysts oc-
cur as subophitic plates, from 0.3 to 1 mm across, partly
surrounding plagioclase. Many of the clinopyroxene
crystals are optically zoned.

Groundmass textures vary from quench to interser-
tal, being somewhat better crystallized and coarser
grained in pillow interiors. Groundmass plagioclase and
clinopyroxene are present in approximately equal pro-
portions. Plagioclase occurs in fresh needles or skeletal
crystals up to 1 mm long. Clinopyroxene is granular or
acicular and is always fresh. Groundmass olivine is rare;
if formerly present, it has been mostly altered to smec-
tite, except in Section 56-1, where fresh olivine is still
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present. Magnetite is abundant in most specimens, oc-
curring in small elongate crystals. Sulfide minerals are
sparsely disseminated in the groundmass.

The breccias in the lower part of Sub-unit 8C consist
of angular basalt clasts, 0.1 to 4 cm across, in a matrix
of altered glass debris. Most of the breccia is associated
with glassy pillow rinds, but some appears to be within
pillow interiors.

The massive basalt of Sub-unit 8B is mineralogically
similar to the pillow basalts above and below. Plagio-
clase is the most abundant phenocryst, followed by
olivine. Clinopyroxene phenocrysts count for about 1
per cent of the rock, being somewhat coarser-grained
than in the pillow basalts. Groundmass textures in the
massive unit are typically intersertal, with some inter-
stitial glass present throughout. Glass selvages are pre-
sent only at the top and bottom of the unit.

Alteration is comparatively weak in Unit 8, being
most intense toward the base of the unit where breccias
are most common. Sparse vesicles are filled with calcite
and smectite, as are veins. Smectite also occurs as pseu-
domorphs after olivine and replaces glass. Pink phil-
lipsite and carbonate are present in altered glassy mar-
gins and breccias.

Unit 9

This unit is a single massive cooling unit, 3.2 meters
thick, composed of vesicular, sparsely to moderately
phyric basalt. The upper contact at Section 60-4, 33 c¢m,
is marked by a highly vesicular zone with up to 10 per
cent vesicles. The vesicle content decreases somewhat
downward to about 5 per cent at the lower contact,
which is drawn at the base of Core 60. The underlying
massive basalts of Unit 10 are non-vesicular. No glass
selvages were found at either contact.

The basalt of Unit 9 has 5 to 10 per cent of plagio-
clase phenocrysts, but unlike the overlying pillow ba-
salts, phenocrysts of olivine and pyroxene are absent.
The plagioclase phenocrysts are euhedral to subhedral,
and generally range from 2 to 4 mm across, although a
few are up to 7 mm. Many of the larger crystals are nor-
mally zoned and some contain glassy inclusions.

The groundmass is composed of plagioclase, clinopy-
roxene, opaque minerals, and minor interstitial glass,
altered to smectite. The plagioclase : clinopyroxene
ratio is about 1:1 and the content of opaque minerals
varies from 5 to 10 per cent. The texture and grain size
of the groundmass vary within the unit. The uppermost
rocks have a fine-grained quench texture with acicular
plagioclase and acicular to granular pyroxene. Toward
the base of the unit, the basalt becomes coarser grained
and contains subophitic clots of plagioclase and clino-
pyroxene.

High vesicularity is the main megascopic feature of
this unit. The vesicles are round and vary from 1 to 3
mm in diameter. They are always filled with secondary
minerals: smectite, calcite, quartz, iron oxides, and, less
commonly, pyrite. Rare, thick veins of calcite, smectite,
and minor quartz occur in the top of the unit, whereas
the bottom is relatively unfractured.
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Unit 10

This unit is restricted to Core 61, having a thickness
of 9.5 meters. Distinctive characteristics are its massive-
ness, lack of veins or fractures, relatively coarse-grained
groundmass, and fresh appearance in hand specimen.
Glass selvages were not found at either the top or bot-
tom contact, nor within the unit itself. However, only
1.8 meters of basalt was recovered from this interval,
and it is possible that some glassy selvages were missed.
On the other hand, the relatively coarse grained nature
of the rock and the uniformity of the groundmass tex-
ture argue for a single cooling unit.

The basalt is moderately phyric with about 10 per
cent plagioclase phenocrysts and 2 per cent olivine
microphenocrysts. The plagioclase crystals are generally
2 to 4 mm across, euhedral, and relatively free of inclu-
sions. All of the crystals have strong normal zoning with
narrow, distinct rims of more sodic composition. The
olivine phenocrysts are less than 1 mm in diameter, eu-
hedral to subhedral, and completely replaced by smec-
tite.

The groundmass is relatively coarse grained, with
plagioclase and clinopyroxene between 0.1 and 0.5 mm
and granular opaque minerals about 0.1 mm in dia-
meter. The plagioclase : clinopyroxene ratio is about 5 :
4, and both minerals are often intergrown in subophitic
clots surrounded by interstitial glass. Opaque minerals
make up from 5 to 10 per cent.

Rare vesicles, up to 1 mm in diameter, and veinlets
are filled with smectite or calcite. Interstitial glass and
olivine crystals are altered to smectite. Secondary sul-
fides were not observed.

Unit 11

This unit is a 9.5-meter-thick sequence of pillow
basalt, comprising the whole of Cores 62 and 63. It is
bounded above and below by massive basalts of Units
10 and 12. Partly brecciated, glassy margins are abun-
dant within the unit, but glass selvages were not re-
covered at either contact.

These basalts are sparsely to moderately phyric, con-
taining about 3 to 5 per cent plagioclase phenocrysts and
1 per cent olivine phenocrysts. The plagioclase forms
euhedral-to-subhedral crystals, 1 to 2 mm long, occur-
ring either singly or in glomerophyric clots up to 3 mm
across. Some plagioclase crystals are strongly corroded,
particularly in the cores. These crystals are also strongly
zoned., Olivine forms subhedral crystals, 0.5 to 1 mm
long, which are completely replaced by calcite and smec-
tite.

Groundmass textures range from quench to interser-
tal. Most intersertal specimens have well-developed,
granular clinopyroxene in the groundmass and, in the
coarser-grained specimens, small amounts of clinopy-
roxene are intergrown with plagioclase in the glomero-
phyric clots.

The basalts of Unit 11 range from nearly fresh to
moderately altered. Vesicles make up about 1 per cent
of most specimens and these are typically filled with
calcite. Veins and fractures are rare; where present, they



are also filled with calcite and smectitie. Olivine is com-
pletely altered throughout the unit, but plagioclase is
normally fresh. Brecciated glassy rinds are partly re-
placed by smectite and pink phillipsite(?) but most still
contain some glass. Interstitial glass in the groundmass
is partly replaced by calcite and smectite.

Unit 12

This unit comprises a massive basalt sequence in Core
64. It extends from the top of Core 64 to Section 64-2,
122 cm, for a total thickness of 2.7 meters. Recovery
within this interval was 100 per cent, eliminating the
possibility of internal cooling breaks and providing a
complete cross section of a single massive unit. The
lower contact is marked by a glassy selvage, the upper
contact is not.

The basalt is moderately phyric with 10 to 12 per cent
plagioclase phenocrysts and 1 to 2 per cent olivine pheno-
crysts. Plagioclase crystals average 1 to 2 mm in length
but range up to 5 mm. They occur singly or often in
glomerophyric clots up to 8 mm across. The individual
crystals form subhedral prisms, often strongly zoned
and partly corroded in the core. Olivine phenocrysts are
euhedral to subhedral, have a maximum length of 1 mm
and are seriate with groundmass crystals. All of the
olivine is altered to smectite, except in the lower glassy
selvage.

The groundmass varies from subophitic to interser-
tal. Typically, small clusters of intergrown plagioclase
and clinopyroxene are surrounded by interstitial glass,
producing an ‘“‘ophimottled’’ texture. The plagioclase :
clinopyroxene ratio is about 1:1 in the groundmass. In
addition to these minerals, the groundmass contains
about 10 per cent granular magnetite and 15 to 20 per
cent interstitial glass. The grain size of the groundmass
decreases and the glass content increases gradually
toward the basalt glassy selvage in Section 64-2.

The rock is rather fresh in hand specimen but con-
tains fairly abundant smectite after olivine and in-
terstitial glass. Vesicles average about 1 per cent and are
filled with smectite and calcite. Veins are present only in
the lower 50 cm of the unit, where they are filled with
smectite, calcite, silica, and minor pyrite.

Unit 13

This unit is an 88.4-meter-thick sequence of mainly
pillow basalt with minor pillow breccia and extends
from Section 64-2, 122 c¢m, to the base of Section 75-4.
It is bounded above and below by massive basalts of
Units 11 and 13, respectively. The upper contact is
marked by a glass selvage,, the lower contact by a minor
breccia zone.

In addition to pillow basalts, Unit 13 contains broken
pillow breccias, several sedimentary fragments, and a
feature interpreted as a possible lava tube. The breccias
are best developed in Sections 65-4 and 66-5 and consist
of angular fragments of crystalline basalt. The latter
range from 1 mm to 10 cm across in a matrix of smec-
tite, presumably formed by the alteration of glassy
detritus. A few broken-pillow breccias are also present
and consist of large basalt clasts, often with glassy rinds
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in a matrix of massive smectite and minor carbonate.
Sedimentary inclusions occur in Section 69-1 and 4;
71-1, 3, and 4; 71-1, 2, and 3; and 73-2 and 6. These
sedimentary fragments are typically pale reddish brown,
very hard and very fine grained. Petrographically, they
appear to be silicified limestones, consisting of nearly
equal amounts of silica and carbonate. Most of the
fragments lie between glassy pillow rinds and represent
either sedimentary interbeds or small masses of sedi-
mentary material caught up in the flow. In Core 71, the
fragments are enclosed in crystalline basalt and prob-
ably represent material incorporated into the flow dur-
ing eruption.

In Sections 70-4 and 5, there is a 2.4-meter-thick se-
quence lacking glassy selvages. However, this sequence
is cut by a 60-cm-thick, fine-grained zone near its cen-
ter. The contact between the fine-grained and coarse-
grained zones is sharp and slightly inclined to the core
axis. In thin section, the fine-grained material shows
subparallel orientation of plagioclase needles inter-
preted as a flow lineation. The coarser-grained material
is clearly cut by the fine-grained basalt as shown by the
fact that crystals in the host material are fractured
against the contact. The fine-grained zone is not chilled
against the coarse-grained material, and there is no evi-
dence of recrystallization or alteration along the con-
tact. The fine- and coarse-grained basalts are mineralog-
ically similar, differing only in grain size. This entire se-
quence is tentatively interpreted as a section through a
lava ‘‘tube’’ or conduit through which lava was continu-
ously fed to the flow front. The coarse-grained outer
material presumably formed a carapace protecting the
inner zone. Later solidification of lava in the inner zone
is believed to have formed the fine-grained material in
sharp contact with the outer zone.

Mineralogically, Unit 13 is relatively uniform consist-
ing of moderately to highly phyric basalt with a charac-
teristic plagioclase-clinopyroxene-olivine phenocryst
assemblage. Euhedral plagioclase is always the domi-
nant phenocryst phase, but its abundance varies from 2
to 20 per cent. The phenocrysts generally range from 0.5
to 5 mm across; megacrysts up to 8 mm are sometimes
present. Typically, the feldspars are fresh; however,
some crystals in Core 64 and 65 are partly altered to
smectite. Most plagioclase phenocrysts are relatively
free of glassy inclusions or inclusions of primary crystal-
line phases. The only spinel inclusions in the entire unit
are found in plagioclase phenocrysts in Core 63.

Clinopyroxene phenocrysts generally exceed olivine
phenocrysts but they vary from 1 to 5 per cent. Overall
clinopyroxene is more abundant in basalts below Sec-
tion 65-3 than in the upper part of the unit. The clinopy-
roxene forms euhedral-to-subhedral, slightly rounded
crystals and irregular subophitic intergrowths with plag-
ioclase. The clinopyroxene phenocrysts usually measure
from 0.5 to 4 mm across but a few crystals range up to 8
mm. Completely altered olivine phenocrysts rarely ex-
ceed 10 per cent of the rock.

Veinlets and small vesicles are common throughout
the unit and are usually filled with calcite, smectite, and
minor phyrite; some veins also contain silica and iron
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oxides. Pink phillipsite(?) is associated with smectite in
some breccias. Olivine is altered to smectite and carbon-
ate, except in glassy selvages; plagioclase is incipiently
altered to smectite in Cores 64 and 65.

Unit 14

This unit consists of three massive basalt cooling
units separated by breccia zones or chilled margins. The
sequence is cut by several dikes which are given a sepa-
rate unit designation; we will describe them under the
heading ‘‘Unit 15.”

The top of Unit 14 at Section 75-5, 0 ¢cm, is marked
by an 80-cm-thick zone of brecciated glass, believed to be
the top of a flow sequence. A glass selvage marks the
base of the unit at Section 86-1, 25 cm. Sub-unit 14A is 7
meters thick, extending from the top of the sequence to
Section 77-1, 50 cm. Here a small glass selvage is in con-
tact with the underlying breccia, which is thought to be
the top of Sub-unit 14B. The latter continues downward
to Section 79-7, 124 cm, and is 27.9 meters thick. The
top of Sub-unit 14C at Section 80-1, 0 ¢m, is marked by
a glass selvage as is the base. This sub-unit is 38.3 meters
thick.

All three sub-units have similar mineralogies and tex-
tures, except that Sub-units 14B and 14C have a some-
what higher phenocryst content than Sub-unit 14A. Pla-
gioclase phenocrysts are always the most abundant,
ranging up to 5 per cent in Sub-unit 14A and about 10
per cent in the other two sub-units. The crystals are al-
ways euhedral to subhedral and are fresh. Clinopyrox-
ene phenocrysts average about 4 per cent in all sub-units
and occur as individual rounded crystals, from 1 to 2
mm across, or as subophitic intergrowths with plagio-
clase. Olivine varies from 1 to 3 per cent and typically
occurs as euhedral-to-subhedral crystals, seriate with
the groundmass. The maximum size of olivine pheno-
crysts is about 1 mm.

Groundmass textures range from fine-grained inter-
sertal and quench near the cooling-unit margins to
medium grained, subophitic within the units. Near the
center of the thickest sub-unit (14C), the grain size is so
large that distinguishing between phenocryst and ground-
mass phases is not always possible. In Sections 81-3 and
82-2 the basalt has an irregular, patchy appearance
resulting from the presence of fine-grained spots, up to
1 cm across, enclosed in normal, coarser-grained basalt.

The groundmass consists chiefly of plagioclase and
clinopyroxene in an approximate 1:1 ratio. Granular
iron oxides average about 5 per cent, and trace amounts
of disseminated sulfides are usually present. The
amount of interstitial glass varies with location in the
cooling unit, but some glass is present in all specimens.

Most of the basalts are only sparsely vesicular and are
relatively fresh. Sub-unit 2b has about 5 per cent vesicles
near the upper margin, but these decrease rapidly down-
ward to about 1 per cent. The vesicles and veinlets are
filled with smectite, calcite, and minor pyrite. Olivine is
altered to smectite and minor calcite, except in Cores 85
and 86 and in fresh glass selvages elsewhere in the unit.
Both plagioclase and clinopyroxene are normally fresh.
Irregular patches of smectite are present in the ground-
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mass of some basalts in the interval between Sections
83-4 and 84-2.

Unit 15

This unit comprises two discordant bodies within
Unit 14 considered to be basalt dikes. The uppermost
dike (Sub-unit 15A) occurs in Sections 79-1 through 4,
and the lower one (Sub-unit 15B) in Sections 80-2, 3, and
4. The dikes are clearly defined by their chilled, glassy
margins and steep discordant contacts. Available infor-
mation suggests that both units are about 30 c¢m thick.

Sub-unit 15A is a moderately phyric basalt with
about 5 per cent plagioclase, 3 per cent olivine, and 2
per cent clinopyroxene phenocrysts. The phenocrysts
are relatively small, ranging from about 0.5 to 2 mm
across, and are set in a relatively fresh cryptocrystalline
matrix. Moderately plagioclase-olivine phyric basalt
makes up Sub-unit 15B; the phenocrysts in this sub-unit
are both larger and more abundant than in Sub-unit
15A. Subhedral plagioclase crystals range up to 6 mm
across and euhedral olivine crystals to about 2 mm. The
groundmass consists of plagioclase and clinopyroxene
in a ratio of about 1:1, as well as minor olivine, iron ox-
ides, and some interstitial glass. Sub-unit 15A is rela-
tively fresh, but both olivine crystals and glass are
altered to smectite in Sub-unit 15B.

Unit 16

The lowest unit in Hole 418A, Unit 16, is a sequence
of moderately phyric pillow basalts. The top of the unit
at Section 86-1, 28 cm, is marked by a 100-cm-thick
breccia zone below the chilled base of the overlying mas-
sive basalt. The unit is at least 8.2 meters thick, extend-
ing to the base of the hole at Section 86-6, 55 cm.

Phenocrysts of plagioclase, olivine, and clinopyrox-
ene normally make up about 7 to 12 per cent, but one
cooling unit in Section 86-5 is sparsely phyric. Plagio-
clase is the dominant phenocryst and forms euhedral-to-
subhedral crystals up to 6 mm across. Olivine makes up
about 1 per cent and occurs in euhedral crystals up to 1
mm across, which are altered to smectite. Clinopyrox-
ene phenocrysts also make up about 1 per cent and oc-
cur as single, slightly rounded, often zoned crystals up
to 3 mm across, or as subophitic intergrowths with pla-
gioclase.

The groundmass is very fine grained to glassy, typ-
ically with quench textures. Acicular plagioclase crystals
and granular iron oxides are surrounded by sheaf-like
masses of poorly crystallized clinopyroxene.

Vesicles and veins are rare in Unit 16, and alteration
is restricted to the breccia zone and glassy selvages. The
glass is partly altered to smectite and calcite, and olivine
is always replaced by smectite.

The sparsely phyric zone in Section 86-5, is about 50
cm thick, having a sharp horizontal upper glassy margin
at 25 cm and a lower contact at 80 cm. This rock has
about 2 to 5 per cent plagioclase, 1 per cent olivine, and
very rare clinopyroxene phenocrysts; it also contains
minor quantities of brown spinel in small corroded crys-
tals. The mineralogy of this interval suggests that it is



not a part of the normal pillow sequence but is perhaps
an intrusive body. However, there are no significant
chemical differences between this interval and the rest
of Unit 16, and the origin of this feature is unknown.

BASEMENT PALEOMAGNETICS

Paleomagnetic measurements were made on board
Glomar Challenger on 62 samples from Hole 418A dur-
ing Leg 52 and on 156 samples from the hole during Leg
53. Results are given in Appendix II and the data are
summarized in Table 6.

Paleomagnetic Results

An interesting pattern of magnetic stratigraphy down
Hole 418A becomes evident from the shipboard mea-
surements. The top 190 meters of the basaltic section is
normally magnetized, with positive inclinations averag-
ing 23.9+5.4° results having been averaged over 10-
meter intervals). Below 190 meters sub-basement, the
section is generally reversely magnetized (with negative
inclinations), except for a 1.5-meter-thick zone at 300
meters sub-basement (Core 55) and a zone with dikes at
about 490 to 505 meters sub-basement, which are both
normally magnetized. It is clear that the upper 190 me-
ters of basalt must have been emplaced after magnet-
ic anomaly M0 time, when the field was normal accord-
ing to the geomagnetic time scale. The lower boundary
of the normally magnetized crust is marked by a basaltic
breccia. This is consistent with a time gap between the
emplacement of reversed and normal crust. The boun-
dary at 190 meters below basement is probably part of
an interface sloping down to the east toward the former
accreting plate boundary. An east-west line of holes
would be required to test this assumption, but the in-
ferred proximity of Hole 418A to the eastern edge of
MO is entirely compatible with this hypothesis.

The inclination data for Hole 418A are in agreement
with the expected paleo-inclination at this Cretaceous
site, except for a bottom 150-meter-thick section which
has inclinations steeper by about 30° (mean of —60.2
and —54.3 + 18.7; Table 6). A strong argument can be
made for tilting of this anomalous section on the basis
of paleomagnetic data alone, because the section in-
cludes dikes that are normally magnetized with the same

TABLE 6
Summary of Magnetic Results, Hole 418A, Legs 52 and 53
Lithologic Mean Intensity Mean Stable
Unit (%103 emufem3) Inelination (*) MDF (Oe)
1-6 16.4 N=41 23.2 N=41 121 N=4]
6B 20.5 £5.7 N=23 =226 +4.0  N=10 242 £106 N=9
7 17.3+7.5 N=11 =345 6.7 N=4 99 £9 N=5
8 14.2+7.5 N=20 -31.5¢121 N=10 98 £32 N=9
11-13 9.5:49 N=36 -28.9+10.2 N=8 101 225 N=31
-60.28.7 N=24
14 4.8:4.0 N=32 -54.3+8.7 N=18 90 t46 N=21
Dikes 27.0t6.1 N=5 53.2+37 N=5
16 13.5+8.0 N=3 32.8+6.7 N=3
Total 12.0+81 AN=155 122 265 N=T79

Note: The breccia samples have been excluded. Unit weight is given to the samples
of Tables 12 and 13,
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anomalous inclinations (53.2 + 3.7°; Table 6). This is
completely unambiguous and the possibility that the ax-
ial nature of the polarity change would take place dur-
ing a field excursion is highly unlikely. The paleomag-
netic data at this site show that large-scale tilting
on gravity faults is possible in a mid-ocean ridge set-
ting soon after emplacement of the crust. Compressive
brittle deformation has been found in the lower 340
meters of this hole (Choukroune, this volume). The time
sequence is as follows: (1) emplacement of 150 meters of
reversely magnetized flows during M0 times; (2) intru-
sion of this flow sequence by a normally magnetized
series of dikes after M0 time; (3) rotation on a listric
fault or series of faults of these flows and dikes by at
least 30° about an axis roughly perpendicular to the
ridge crest, thus making it possible that the faulting is
due partly to the proximity of the transform fault lying
to the north; (4) emplacement of nearly 85 meters of re-
versely magnetized flows on top of the rotated block; (5)
emplacement of a thin (1.5-m) flow with normal polar-
ity covered by 110 meters of reversed flows, the latter
marking the end of MO0 time; and finally, (6) overlap-
ping by a 190-meter-thick section of normal flows of the
354-meter-thick sequence of flows emplaced towards
the end of M0 time.

The lack of natural remanent magnetization (NRM)
intensity drop on either side of the polarity changes
strongly suggests that each reversal corresponds to a
significant time gap. The occurrence in Hole 418A of
five polarity reversals implies that the basaltic sequence
was emplaced over a time scale of 50,000 to 100,000
years. This duration is incompatible with emplacement
within the inner floor of the inferred Cretaceous rift
valley at the site.

Magnetic Properties

The basalts of Hole 418A are the most intensely mag-
netized DSDP basalts recovered to date. On the basis of
155 samples from Leg 53, the average NRM intensity is
12.0+8.1 x 103 emu/cm? (Table 6). Resulting from
shipboard studies, the intensity of magnetization in the
different rock types is as follows:

Rock INRM Number of

Type (x 10~ emu/cm3) Samples Leg
Pillows 175 £ 8.1 43 52
Massive flows 18.2 + 14.1 14 52
Breccia 38 £+ 33 5 52
Dikes 269 + 6.1 5 53

Massive flows and pillowed flows are both fine grained
at Hole 418A, in contrast with Holes 417D and 417A.
Thus, these rock types display no significant difference
in their magnetic properties; those of the breccias are
consistent with their formation at a temperature below
the blocking temperature of the basalt fragments.
There is a general decrease in intensity of magnetiza-
tion with depth from about 17 X 10-3 emu/cm3 on top
to about 10 x 10-3 emu/cm?® between 360 and 460
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meters below the basement/sediment interface and to
about 5 x 10-3 emu/cm? in the lower part of the
basaltic section. A notable exception is the presence of
the strongly magnetized dikes in the bottom part of the
section and the pillow lavas in the lowest 8 meters of the
section (Unit 16; see Table 6). Another departure from
the simple trend occurs for lithologic Sub-unit 6B,
which is characterized by a lower TiO, content and a
higher NRM intensity (Table 6). Note that this unit
straddles the major polarity change at 190 meters below
basement.

The high mean NRM intensities for this hole are at-
tributed to a higher cooling rate of the section in com-
parison with that of previous DSDP holes (Hamano,
Nishitani, and Kono, this volume).

A second point of interest in the magnetic properties
for Hole 418A concerns magnetic stability, The Hole
418A samples, especially pillow samples, have excep-
tional directional stability. They are distinctly more
stable than Hole 417D samples. Note that Sub-unit 6B
discussed above also have a very high mean demagnetiz-
ing field (MDF) value. Some of the massive flows near
the dikes have been remagnetized and have the same
normal polarity.

Finally, we should note that induced magnetization
in these rocks will not contribute significantly to the
magnetic anomalies. The generally reversed rock se-
quence which is known through an interval of 354
meters and is characterized by a steep magnetization
vector in a 150-meter-thick block near the base of the
hole will generate a significant portion of the MO0
anomaly, even with the overlying 190-meter-thick nor-
mally magnetized cap. Quantitative simulation is
needed to proceed further.

PHYSICAL PROPERTIES OF BASEMENT ROCKS

Measurements of wet-bulk density, compressional
wave velocity, and porosity were made, as at Site 417,
throughout the basement section recovered from Holes
418A and 418B for comparison with shipboard mea-
surements of the petrology, geochemistry, and rock
magnetism of the section and with geophysical studies in
the vicinity of the site. The data, together with core
recovery statistics, section-by-section estimates of the
relative abundance of interstitial clay and limestone,
and computed values of grain density and acoustic im-
pedance, are tabulated in Table 7 and plotted as a func-
tion of sub-bottom depth in Figure 9. In addition, the
results of a small number of permeability measurements
in basalts from Hole 418A are presented in Table 8.

Since velocity, density, and porosity measurements
are sensitive to water saturation, samples were selected
for physical property studies and stored in sea water as
soon as possible after receiving the cores on board. Each
sample was cut to a right cylinder one inch in diameter
and approximately one inch long with polished ends and
an orientation mark indicating vertical direction. A
complete set of measurements was then made on each
sample to enable us to correlate physical properties and
to compute grain density and acoustic impedance.

Wet-Bulk Density

Values for this parameter are presented in Table 7
and were obtained on samples from all levels of Holes
418A and 418B by the immersion technique to an accu-
racy of +1 per cent. Additional values were obtained
using the 2-minute GRAPE counting procedure out-
lined by Boyce (1973). Since this technique is less ac-
curate (+2%) and prone to systematic error, only the
gravimetric results have been plotted in Figure 9 or are
considered in the following discussion.

The wet-bulk densities of the samples studied from
Hole 418A range between 2.3 and 3.0 g/cm? about a
mean of 2.8 + 0.1 g/cm3. Asin Hole 417D, the massive
basalts display the highest densities (2.8 through 3.0
g/cm3?) and the interstitial fillings, the lowest (2.3
through 2.5 g/cm3). As can be seen in Figure 9,
however, the density varies with depth in Hole 418A in a
manner entirely different from that in either hole at Site
417. Whereas the densities increase rapidly with depth in
Hole 417A — showing irregular variations but no pro-
nounced trend with depth in Hole 417D — in Hole 418A
they increase first irregularly and then steadily with depth
from 2.7 to nearly 3.0 g/cm? beneath a massive, high-
density (2.9 g/cm3) basalt sequence (Units 2 and 4) near
the top of the section. Not unexpectedly, the basalts
drilled in Hole 418B, approximately 100 meters to the
north, increase rapidly in density from 2.6 g/cm? at the
basalt/sediment contact to values similar to those in the
massive basalts at the top of Hole 418A.

Sonic Velocity

The values of compressional wave velocity shown in
Figure 9 for Cores 15 through 48 in Hole 418A were
measured on water-saturated samples at room tempera-
ture and pressure, using the Hamilton Frame Veloci-
meter (Boyce, 1973). For the remaining samples from
Hole 418A and all of the samples from Hole 418B, the
values were obtained after modifying the equipment to
improve the signal-to-noise ratio. This was done by re-
moving the transducers from the Hamilton Frame (in
which acoustic coupling is poor unless the sample ends
are perfectly parallel) and attaching them to steel plates
which were then applied directly to the ends of the
samples. In this configuration, the velocity was com-
puted from the length of the sample as measured by
calipers and the delay time read from the oscilloscope
corrected for the travel time through the plates. The
velocity measurements were made for propagation
directions perpendicular to the core axis throughout
both holes. In addition, measurements were made paral-
lel to the core in the upper levels of Hole 418A (Cores 15
through 48) to check for seismic anisotropy. Despite a
system drift of +3 per cent, the measurements were
made to an estimated accuracy of +1 per cent by re-
peated calibration checks against standards of known
velocity and thickness.

As at Site 417, the samples studied at each level were
selected to be representative of the core and section
from which they were taken. Although most of the
samples were thus fresh basalts from pillow and flow in-



Physical Properties of Basement Rock

TABLE 7

Density P-Wave Velocity Acoustic
Sample Wet-Bulk?  Grainb (km/s) Impedance®  PorosityP
(Interval in cm) (g/cm3) (g/cm3) i L L Mean (X105 g/em2-s)  (vol. %)
Hole 418A
15-2,33-36 2.65(2.64) 2.87 5.03 499 498 5.00 13.3 12.0
15-3, 36-38 2.84(2.82) 2.94 5.70 5.76 5.68 5.71 16.2 53
16-1, 54-57d 2.70(2.72) 2.88 5.00 4.87 5.02 497 13.4 9.5
16-3, 44-47d 2.62(2.63) 2.83 479 494 486 4.86 12.7 11.7
17-1,49-514 2.69(2.73) 2.88 524 51458 523 521 14.0 10.3
17-2,128-1 304 2.65(2.68) 2.86 4.93 4.91 4.94 4.93 13.1 11.3
17-4, 9-1 1d 2.7002.75) 2.88 5.09 5.15 5.02 5.09 13.7 9.4
18-1, 47-50d 2.86(2.87) 2.94 5.90 5.89 5.87 5.89 16.9 3.7
183, 44-464d 2.86(2.91) 2.99 5.88 6.04 5.86 5.93 17.0 6.7
18-5, 64-67d 2.44(2.37) 2.88 4.07 3.87 4.01 3.98 9.7 23.5
19-1,102-1054 285 — 2.95 5.69 5.66 5:75 5.70 16.3 49
19-3, 83-864d 2.89 — 2.95 6.22 6.08 6.20 6.17 17.8 2.8
19-5,30-33d 293 — 2.97 6.21  6.29 6.29 6.26 18.3 2.0
20-1, 59-61d 2.91(2.90) 2.96 6.12 6.13 6.09 6.11 17.8 2.5
20-3, 19-21d 2.91(2.94) 2.96 5.96 5.94 5.96 5.95 17.3 2.3
22-1, 35-38d 2.79(2.79) 2.93 5.59 5.53 5.65 5.59 15.6 6.8
24-1, 45-47 2.86(2.91) 2.96 5.92 6.02 5.90 5.95 17.0 4.8
25-1,145-147  2.80(2.84) 2.91 562 5.64 563 5.63 15.8 5.8
26-1, 60-62d 2.87(2.90) 2.95 5.78 5.97 5.88 5.88 16.9 4.3
26-3, 21-24 2.71(2.73) 2.86 5.20 5.24 5.21 5.22 14.2 8.0
27-1, 21-24 2.73(2.75) 2.90 5.28 5.34 5.27 5.30 14.5 8.8
27-2, 88-90 2.71(2.75) 2.86 5.36 5.25 5.31 5.31 14.4 8.1
28-1, 65-67¢ 2.29(2.27) 2.84 3.47 3.50 344 347 8.0 30.1
283, 27-29 2.66(2.68) 2.82 513 512 515 513 13.7 8.6
30-2, 46-49 2.83(2.84) 2.92 5.70 5.74 5.73 5.72 16.2 4.5
30-4, 24-27 2.72(2.68) 2.83 5.33 5.46 5.36 5.38 14.6 6.2
31-1,119-121 2.75(2.77 2.88 5.52 543 551 5.49 15.1 6.9
31-3, 6-8¢ 2.30(2.34)  2.86 3.46 349 337 344 7.9 30.2
33-1, 142-145¢  2.50(2.51) 2.87 4.51 4,54 456 4.54 11.4 16.9
33-3, 60-63 2.74(2.74) 2.85 5.42 5.32 5.39 5.38 14.7 6.0
33-5,145-148  2.82(2.83) 2.93 561 571 566 5.66 16.0 5.7
34-1, 33-35 2.82(2.83) 2.92 5.73 5,57 5.63 5.64 15.9 5
34-3, 13-168 2.39(2.43) 2.80 4.05 4.19 4.19 4.14 9.9 22.9
35-1,30-32 2.67(2.69) 2.85 508 510 511 5.10 13.6 9.7
35-3, 29-31 2.72(2.72) 2.85 5.19 525 518 5.21 14.2 7.2
35-5, 21-23¢ 2.54(2.53) 2,79 453 459 450 4.54 11.5 13.8
36-1, 81-83 2.73(2.75) 2.87 5.21 5.34 532 5.29 14.4 7.3
36-3, 71-74 2.82(2.81) 2.91 5.67 5N 5.61 5.66 16.0 4.8
37-1, 77-80 2.56(2.53) 2.76 4.61 4,53 4.58 4.57 11.7 11.6
381, 39-41 2.65(2.61) 2.81 493 493 498 4.95 13.1 8.7
38-3, 35-37 2.77(2.75) 2.90 5.47 5.33 5.45 5.42 15.0 6.7
385, 49-51 2.70(2.71) 2.83 5.27 5.23 5.23 5.24 14.2 iy
39-1,135-137  2.82(2.85) 2.92 5.72 - 5.62 5.67 16.0 5.3
40-1, 34-37 2.74(2.76) 2.89 5.17 537 5.32 5.13 5.21 14.3
41-1, 98-100 2,77 - 2.88 5.54 5.65 551 5.57 15.4 5.9
41-3, 62-65¢ 236 - 2.75 4.12 4.32 3.98 4.14 9.8 22.4
42-1, 88-90¢ 2.48(2.49) - 4.83 4.81 461 475 11.8 -
42-3, 59-61 2.77(2.78) 2.89 5.48 5.52 5.56 5.52 15.3 6.7
43-1,11-13 2.81(2.85) - §92 581 ST 577 16.2 -
44-1, 43-45 2.80(2.83) 2.89 572 5.67 5.69 5.69 15.9 4.7
444 4-6 2.77(2.74) 2.89 5.59 5.87 546 5.64 15.6 6.2
45-1, 86-89 2.80(2.77) - 5.80 572 5.67 5.73 16.0 =
45-3, 79 2.79(2.79) 2.89 5.63 5.71 5.56 5.63 15.7 5.0
46-1,11-13 2.79(2.80) 2.88 5.69 5:32 5.69 5.70 15.9 4.6
46-3, 8-10 2.85(2.88) - 595 6.26 6.06 6.09 17.4 -
47-1, 7-10 2.78(2.80) 2.90 5.58 5.52 551 5.54 154 6.3
47-4,115-118 2.83(2.83) 2.90 5.84 5.86 5.88 5.86 16.6 3.6
48-1, 26-29 2.80(2.81) - 568 576 S5.70 5.71 16.0 =
48-3, 106-109 2.83(2.87) — 5.99 5.86 5.91 5.92 16.8 =
49-1,57-59 2.86(2.82) 2.93 - 6.04 - - 143 3.4

SITE418
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TABLE 7 — Continued

Density P-Wave Ve.locl ty Acoustic

Sample Wet-Bulk2  Grainb (km/s) ImpedanceC  PorosityD
(Interval in cm) (g/cm3) (g/cm3) I L L Mean (X105 g/em2-s)  (vol. %)
Hole 418A
50-1, 57-59 2.79(2.77) 2.91 = 5.55 = = 15.5 6.7
50-3,136-138  2.87(2.89) 2.93 = 5.97 = = 17.1 3.6
50-3,139-141 — (2.80) —~ - - — — . —
51-1, 49-51 2.78(2.76) 2.94 = 5.07 = - 14.4 8.0
51-4,109-111  2.79(2.80) 2.92 = 5.45 = = 15.2 6.8
5§2-3,129-131 - = - = 5.61 - = - .
52-7,10-12 2.86(2.86) 2.97 = 5.60 - - 16.0 5.7
53-2,6-8 - (2.76) = = = = e i 2
§3-2,9-11 ~ (2.76) — - - - = — —
53-2,13-15 2.82(2.82) 2.94 = 5.40 = = 15.2 6.4
53-3,23-25 2.87(2.85) 2.97 - 5.72 - - 16.4 4.9
54-1, 51-53 - (2.57) - = - = = = -
54-2,7-9 — (2.95) - - 5.96 - - - -
54-2,25-27 2.94(2.93) 3.00 - 592 - = 17.4 2.8
552, 4-6 293 — 3.02 - 5.56 - ~ 16.3 4.3
55-5, 28-30 2.90 — 3.00 = 5.48 = = 15.9 5.1
56-1,104-106  2.90(2.90) 2.97 - 6.07 - - 17.6 3.8
56-6,129-131  2.89(2.87)  2.97 s 5.75 - - 16.6 4.3
57-2,119-121  +2.85(2.86) 2.92 = 5.69 = = 16.2 3.7
57-2,122-124 — (2.85) - - 5.77 - - - -
57-5,141-143  2.86(2.85) 2.95 = 5.66 - - 16.2 4.4
57-6, 4-6 — (2.91) ek = 5.50 = - = -
581,10-12 2.90(2.91)  2.98 . 560 — = 16.2 3.8
592, 7-9 2.81(2.81) 2.93 = 5.70 = = 16.0 6.4
59-6, 59-61 2.83(2.82) 2.95 = 5.45 = = 15.4 6.2
60-2, 60-62 2.85(2.81) 2.95 - 5.69 — - 16.2 5.1
60-4, 47-49d 2.76(2.17) 2.87 - 5.17 - = 14.3 5.8
60-6, 21-23d — (2.86) - - 5.87 > = = =
60-6, 24-264 2.91(2.88)  2.96 — 574 - - 16.7 2.9
61-1, 7-9d - = = 569 - = - =
61-CC, 2-4 2.92(2.91) 2.97 - 5.69 - - 16.6 2.8
62-1, 82-84 2.89(2.89) 2.98 = 5.45 = - 15.8 4.6
62-4, 21-23 2.84(2.83) 2.97 = 5.71 = = 16.2 6.7
63-2, 8-10 2.79(2.79) 2.94 - 5.28 - — 14.7 8.2
63-5, 46-48d 2.84(2.84) 2.95 - 5.31 = = 15.1 6.1
64-1, 86-88d 2.82(2.83) 2.93 = 5.37 = = 15.7 5.9
64-1, 89-91 - (2.82) = = 5.53 - - - -
64-4,129-131  2.76(2.76) 2.91 = 5.19 = . 14.3 8.1
64-4,131-133 — (2.82) = = 5.14 — = = =
65-1, 63-65 — (2.82) = B 5.55 - ~ - -
65-1, 66-68 2.82(2.85) 2.93 = 5.47 = = 15.4 5.3
65-3,128-1308 - — - = 2.81 = = = =
65-4, 105-107¢  2.68(2.68) 2.91 - 4.50 - - 12.1 12.3
65-6, 24-26 2.91(2.94) 2.96 = 5.71 = = 16.6 3.0
66-3,129-131  2.80(2.76)  2.92 = 5.28 = = 14.8 6.4
66-6,132-134 = - - 5.58 = - - -
67-1, 38-40 ~ (2.93) - - 610 - - ~ -
68-2, 98-100 — (2.95) = - 6.11 = = - -
68-2,101-103  2.93(2.92) 2.97 = 6.13 - - 18.0 2.3
69-1, 92-94 2.93(2.92) 2.98 - 5.85 - = 17.1 2.5
69-1,95-97 — (2.90) = - 6.03 = = = =
69-4, 67-69 2.88(2.84) 2.96 - 5.85 - = 16.8 4.4
70-2, 63-65 2.92(2.89) 2.98 = 596 - = 17.4 2.8
70-4, 67-69 - (2.92) = - L - = ~ -
70-4,134-136  2.90 — 2.97 - 572 - — 16.6
70-5,18-20 2.93(2.93) 2.98 = 5.89 = - 17.3 2.6
71-1,16-18 2.94(2.94) 2.99 - - = - = 2.8
71-4, ~ (2.93) = - = - = - -
72-1,103-105  2.88(2.87) 2.97 = 5.64 - - 16.2 4.6
72-2,5-7 S — - - 4.94 = - = B
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TABLE 7 — Continued

Density P-Wave Velocity Acoustic
Sample Wet-Bulk?  Grainb (km/s) Impedance®  PorosityD
(Interval in cm) (2z/cm3) (g/cm3) I L L Mean (X105 g/cm2-s)  (vol. %)
Hole 418A
72-4,117-119  2.93(2.91) 2.97 - 5.98 = = 17.5 2.4
73-1, 106-108 — (2.94) = = 6.03 = = = =
73-1,109-111  2.94(2.96) 2.99 - 6.06 B = 17.8 2.2
73-2, 5-7¢ 230 — - = 3.13 — = 7.2 -
73-6, 33-35 — (2.89) = = 5.59 - - - -
73-6, 35-37 2.88(2.88) 2.97 = 5.64 - - 16.2 4.3
74-1,100-102  2.94(2.86) 2.98 = 5.98 = = 17.6 1.9
74-4, 134-136 — (2.94) = = 6.06 - - - -
74-4,136-138  2.95(2.96) 2.99 ¢ 6.18 - - 18.2 2.0
75-2,19-21 ~ (2.94) = = 6.09 - - = -
75-2,21-23 2.92(2.92) 2.97 - 6.00 - - 17.5 2.4
75-5, 46-48¢ 2.52(2.48) 2.78 = 4.00 = = 10.1 14.6
76-1,117-1194  2.89(2.90) 2.97 = 5.72 = = 16.5 4.0
76-1,119-1214  — (2.90) - - 5.61 - - . -
76-3, 92-94d 2.91(2.92) 2.98 = 5.57 = = 16.2 3.6
76-3, 94-96d — (2.90) = L 5.51 2 - - -
77-2, 20-22d 2.93(2.94) 2.98 - 5.71 — - 16.7 2.6
77-3, 75-774 2.93(2.91) 2.95 - 5.93 — - 17.4 1.4
77-5, 28-30d 2.92(2.90) 2.96 = 5.98 & = 17.5 2.0
786, 63-65d 2.92(2.88) 2.96 - 5.85 - — 17.1 2.0
79-3, 65-67d 2.94(2.96) 2.98 - 6.08 X — 17.9 1.7
79-3, 67-694 ~ (2.93) = = 6.04 = = = -
79-4, 2-4d 2.95(2.96) 2.99 — 6.01 - - 17.7 2.0
79-7, 43-45d 2.90(2.89) 2.94 = 6.10 = = 17.7 1.7
79-7, 46-48d - (2.92) - - 6.15 = - = -
80-2, 65-67d 2.93(2.94) 2.96 - 6.04 - — 17.7 1.5
80-2, 68-70d - (299 = = 5.98 - - - -
80-3, 69-71d 2.94(2.92) 2.97 = 5.85 = = 17.2 1.5
80-5, 52-54d - - B - 5.78 - - - -
80-6, 91-93d = = - — 6.01 -~ - - -
81-2, 92-94d 2.97(2.97  3.00 = 578  — — 17.2 1.5
81-5,108-1104  2.93(2.95) 2.99 — 6.04 = - 17.7 2.8
82-1,122-1244  2.96(2.95) 2.99 = 5.78 = = 17.1 1.7
82-1,125-1274 — (2.96) — — 5.89 = - - -
83-2, 53-55d 2.94(2.95) 2.96 — 5.89 - = 173 13
83-2, 56-58d — (2.94) - - 5.76 = = . ”
83-4, 79-81d 2,79(2.82) 2.92 = 5.08 - = 14.2 6.7
83-4, 82-84d - (2.92) - — 5.35 - - = ~
84-2, 24-264 2.94(2.93) 3.00 -~ 5.62 = = 16.5 3.2
84-3,135-137d  2.97(2.98) 3.01 = 547 —~ - 16.2 1.6
85-2,9-114 2.98(2.99) 3.00 — 6.13 = = 18.3 1.0
85-5, 21-23d 2.95(2.97) 2.99 — 6.13 = = 18.1 1.9
85-7, 86-88d 2.95(2.93) 2.99 — 5.96 — - 17.6 2.2
86-1, 46-48¢ 2.63(2.67) 2.91 = 4.86 - - 12.8 14.3
86-2,71-73 — (2.86) = = 5.87 = - = -
86-4,105-107  2.89(2.90) - — 6.14 ot - 17.7 3.6
86-4, 108-110 ~ (2.81) - = 5.68 - - - -
86-6, 34-36 2.89(2.88) 2.98 = 5.62 ~ = 16.2 4.8
Hole 41 8B ]

34-1, 72-74 261 — = S 4.13 —~ = 10.8 -
35-1,72-74 2.84 - = . 5.32 = = 15.1 -
35-2,144-146 290 — & = 5.64 = - 16.4 -
35-3,118-120  2.88 — = = 5.82 - = 16.8 -

4 GR APE values in parentheses.

Cores 15 through 48 heated for 24 hoursat 110°C in a vacuum. Cores 49 through 55 heated for 144 hours
cat 80°C in a vacuum. Cores 56 through 86 heated 70 hoursat 80°C in a vacuum,

Based on gravimetric density and ¥p or mean.
eMassive basalt,

Smectite filling.
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Figure 9. Physical properties of Site 418 basement.
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TABLE 8
Basalt Permeability in Hole 418A

Sample Permeability

(Interval in cm) Description (em?2)

57-5,141-143 Fresh, [ine-grained basalt; no 3.1 % 10-16
cracks

66-3,129-131  Fine-grained basalt cut by veins 1,0 X 10-15
of smectite

75-5, 46-48 Basalt breccia with open cracks 1.4 X 10-13

77-5, 28-30 Coarse-grained basalt; no cracks 2.0 x 10-16

82-1,123-125 Fine-grained basalt with large 7.7 x 10-14

vertical vein filled by calcite

teriors, specimens of breccia, basaltic glass, interstitial
fillings, and altered basalts from pillow and flow mar-
gins were also measured.

As can be seen in Figure 9, the basalts in Holes 418A
range in velocity between 3.98 and 6.26 km/s, with the
majority between 5.0 and 6.2 km/s and an average of
approximately 5.6 km/s. Unlike Hole 417D, in which
there is only a slight trend of increasing velocity with
depth, the velocities in Hole 418A increase regularly
with depth below a massive, high-velocity cap from ap-
proximately 5.25 km/s at 400 meters sub-bottom to over
6.0 km/s near the base of the hole. Asin Hole 417D, the
massive basalts commonly display the highest velocities
(5.75 through 6.24 km/s), while the breccias and inter-
stitial fillings display the lowest (2.80 through 4.85
km/s). The velocities in the uppermost 20 meters of
Hole 418A and in the 20-meter section of basement
drilled in Hole 418B increase sharply with depth in re-
sponse to decreasing alteration.

Porosity

The porosities reported in Table 7 for Cores 15
through 48 in Hole 418A were determined from the dif-
ference between the initial wet-bulk density and the dry-
bulk density of each sample after heating in air to 110°C
for periods ranging from one to four days. The values
reported for Cores 49 through 86 were obtained after
heating in a vacuum desiccator at 80°C for periods of
three to twelve days. The data have not been corrected
for heating tot = oo; therefore the true porosities may
be low by as much as 10 per cent of the reported values.

The basalts in Hole 418A range in porosity between 1
and 23 per cent, with most values falling between 1 and
10 per cent and a mean of 5.4 per cent. As can be seen in
Figure 9, the porosities decrease steadily with depth
from values of 5 to 10 per cent immediately below the
massive, low-porosity basalts near the top of the section
to values of 1 to 2 per cent near the bottom of the hole.
The only marked exceptions to this pattern are in the
breccias and the interstitial fillings of Unit 5, Sub-unit
6A, and Units 13 and 16, in which the porosities range
from 14 to 30 per cent.

Grain Density

The grain density data presented in Table 7 and
Figure 9 were derived from the porosity and wet-bulk
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density data discussed previously. The values in Hole
418A average 2.93 +0.05 g/cm? and range between 2.78
and 3.02 g/cm3, with the massive basalts displaying the
highest values (2.9 through 3.0 g/cm?) and the in-
terstitial fillings the lowest (2.8 through 2.9 g/cm?).
Unlike Hole 417D, in which the grain densities show lit-
tle variation with depth, the grain densities in Hole
418A increase steadily from values of about 2.85 g/cm?
immediately below the massive basalts at the top of the
column to approximately 3.00 g/cm? near the base. As
might be expected, the mean grain density is about equal
to the maximum wet-bulk density.

Acoustic Impedence

The acoustic impedance data in Table 7 were deter-
mined from the velocity and wet-bulk density data
discussed previously for comparison with seismic reflec-
tion studies conducted over the site. As can be seen in
Figure 9, the values range between 7.2 and 18.3 x 105
g/cm2-s with most values between 14 and 18 x 10°
g/cm?-s. As in Hole 417D, the highest values of acoustic
impedance are associated with massive basalts (16 to 18
x 105 g/cm2-s), while the lowest are associated with in-
terstitial fillings and breccia (7 to 13 x 105 g/cm2-s). As
expected, the acoustic impedance increases with depth
in response to increasing velocity and wet-bulk density,
both within the upper 20 meters of basement drilled in
Holes 418A and 418B and within the thick basalt se-
quence in Hole 418A underlying the massive basalts at
the top of the section.

Permeability

The fluid permeability of a small number of samples
from Hole 418A was determined by cutting each speci-
men to a right cylinder, exposing one end to filtered sea
water at a given pressure, and measuring the volume of
fluid passing through the cylinder as a function of time.
The permeability values shown in Table 8 were then
calculated from the relation:

_ gqud

K= A (1)
where X is the fluid permeability of the sample in cm?, g
is the volume flux, u is the dynamic viscosity of the
fluid, d is the sample length, ¢ is the duration of the ex-
periment, p is the pressure of the fluid, and A is the area

of the sample in cross section.
The measured values listed in Table 8 range from 2.0
x 10716 ¢m2 for a fresh, coarse-grained basalt to 1.4 X
10713 cm? for a basalt breccia. Although these values are
very low, they are sufficiently high to ensure complete
saturation of pillow basalts within a few hours of extru-
sion onto the sea floor at water pressures appropriate to
the ridge crest (~0.25 kbar). The values are also high
enough to ensure saturation of intrusives at sub-
basement depths of 0.5 km within 500,000 years if the
overlying basement is devoid of fractures, and in con-
siderably less time if the crust is fractured. Since only
1.5 meters of sediment will have accumulated in 500,000
years at a sedimentation rate of 3.0 meters/m.y., the



sediments will not be a significant factor in changing
either the pressure or the net permeability of the forma-
tion. Since the crust at Site 418 is about 110 m.y. old, it
is clear that the basalts in Hole 418A are saturated at
depth, and that saturation occurred quickly relative to
the age of the rock.

Formation Properties

One of the most important results of the drilling con-
ducted at Site 418 was the high recovery, not only of
massive flow basalts, but also of complete pillows in a
matrix of interstitial limestone and altered glass. If it is
assumed that the interstitial material and the basalts are
present in situ in the same proportion as that observed
in the recovered material, it is possible, from a knowl-
edge of their relative abundance and density as a func-
tion of depth, to reconstruct a synthetic density versus
depth profile for each hole from the relation:

R =xP, +x P

s sm' sm * x.".rp:‘s : @
Here, P, is the mean density of the depth interval under
construction, X,, X, and x,  are the respective volumet-
ric fractions of basalt, interstitial clay (smectite), and
limestone in the interval, P, is the nearest measured den-
sity in basalt, P, is the mean density of smectite in the
hole (2.45 g/cm3 in both Holes 418A and 418B), and P 4
is the density of limestone (2.7 g/cm?).

By analogy, velocity, impedance, and porosity pro-
files may be determined as a function of depth from the
relations:

=1

xb xsm x."s
Vo el ol oo ©)
B (Vpb me Vp.‘s)
o))
and
¢s = xbcbb + Ssmtbsm 2 st¢£§ (S)

when? Vi Vpa' VP; s a}nd \Y are, respec.tively, ll_1e com-
pressional wave velocity ofp the interval in question, the
nearest measured velocity in basalt, the mean smectite
velocity in the hole (4.0 km/s in both Holes 418A and
418B), and the velocity of limestone (5.9 km/s); Z _is the
acoustic impedance of the interval; and b Dy 0, and
¢, are, respectively, the porosity of the interve’ﬂ, the
nearest measured porosity value in basalt, the
mean porosity of smectite (20%), and the porosity of
limestone (equated to that of the nearest basalt). The
profiles shown in Figure 9 were calculated on a section-
by-section basis; that is, in 1.5-m-long increments ap-
proximately equivalent to the sensor spacing in down-
hole logging tools. Since for the purposes of calcula-
tion, the formation was considered to be crack-free,
the velocities, densities, and impedance shown will be
maximum values and the porosities minimum values.
A comparison between these profiles and the under-
lying laboratory measurements indicates that the den-
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sity and velocity measurements do not represent for-
mation properties but rather maximum density and
porosity envelopes for each hole, while the porosity
values represent minimum envelopes. The discrepancy
between laboratory values and formation properties can
be substantial, particularly in zones of strong alteration.
For example, the formation velocities of Unit 5 and
Sub-unit 6a in Hole 418A are considerably lower than
the laboratory velocities of samples which bracket this
interval above and below.

It is apparent in Figure 9 that a number of the units
distinguished in Hole 418A on petrologic grounds can
also be delineated on the basis of physical properties.
For example, Units 1 through 4 can be clearly dis-
tinguished from Units 5 through 6a and 6b through 16.
As at Site 417, the breccia zones are notable for their
high smectite content (locally 30% by volume) and con-
sequent high porosity, low density, and low velocity,
while the massive basalts display low porosities, high
densities, and high velocities. Not unexpectedly, the
physical properties of the pillow basalts tend to range
between these two extremes. Although the foremen-
tioned units can be distinguished in terms of physical
properties, it is unlikely that many can be detected geo-
physically. The only likely exceptions are the breccias
which may be detectable as sub-basement reflectors
because of their low acoustic impedances.

Conclusions

It is clear from Table 9 that the basement section
drilled in Hole 418A, despite its age, is relatively fresh.
As in Hole 417D, approximately 7.5 km to the north,
the formation velocities and densities at Site 418 are
high while the porosity of the section is very low. Since
Holes 418A and 418B were drilled in a topographic de-
pression similar to that at Hole 417D, we have conclud-
ed that the lack of alteration is due to burial of the site
under sediments soon after formation.

Perhaps the most striking feature of the crustal sec-
tion at Site 418, however, is the steady increase in densi-
ty and compressional wave velocity and decrease in
porosity with depth. Since these changes appear to be
independent of lithology, we deduce they are due to
decreasing alteration with depth. This implies that com-
pressional wave velocity gradients observed in the top of

TABLE 9
Site 418 Formation Properties?
Forma- Acoustic
Interstitial  Wet-Bulk tion Impedance
Fillings Densit Velocity (X105 g/ Porosity
Hole  (vol. %) (gfem3)  (km/s) cm2-g) (vol. %)
418A 3.6P 2.83 5.58 15.8 5.4

418B 1.5¢ 2.83 5.31 15.0 -

4 Assuming no cracks.
3.5% smectite, 0.1% limestone.
€0.8% smectite, 0.7% limestone.
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Layer 2 (e.g., Whitmarsh, 1978) may be caused in part
by a linear decrease in alteration with depth in the crust.

BASALT CHEMISTRY AND MAGMATIC
VARIATION

Introduction

During Legs 52 and 53, shipboard X-ray fluorescence
(XRF) analyses were completed on Hole 418A samples
taken down to the maximum penetration depth of 868
meters. No shipboard XRF analyses were completed for
MnO, Na,O, and trace elements. The samples ana-
lyzed included fresh and altered basalts and provide
an indication both of magma types and the chemical ef-
fects of secondary alteration on the basalts. In this sec-
tion, we are concerned with chemical variation in the
fresh basalt as an indicator of the chemistry of basalt
magmas represented at this site.

The routine analyses produced data for SiO,,Al,0,,
total Fe as FeO*, MgO, CaO, K,0, and TiO,. Leg 53
analyses included P,O;, and all P,O; values included in
chemical averages are based on those data. Standards
and methods employed are the same as those used dur-
ing Legs 51 and 52 at Site 417. No estimate of Na,O or
MnO was possible by the methods used on shipboard;
the amounts reported for both oxides, when enclosed in
brackets, are estimates based on values observed in glass
or whole-rock data of otherwise similar composition.
These estimates are included to permit calculation of
normative mineral assemblages. Shore-based analytical
results should be consulted for more complete whole-
rock data. The volatile components CO, and H,0O were
determined on shipboard using an instrumental CHN
analyzer. These components, along with K,0 and the
loss on ignition determined during preparation of the
XRF sample disks, provide an estimate of the degree of
alteration of the samples, as will be discussed later.

The XRF data were recalculated to a dry-weight basis
of 97.0 weight per cent to allow for the omission of
Na,O, MnO, and, in the case of Leg 52 data, P,O,. All
data were corrected for excess CaO in carbonate by sub-
tracting the amount of CaO required to combine with
Co, as CaCO,. Many of these ‘‘carbonate-corrected’’
analyses still sl]mwecl obvious effects of alteration, as in-
dicated by excessive loss on ignition, high water and
K,O contents and CaO and MgO depletion. Analyses
considered ““fresh”’ for purposed of this discussion were
selected by the same criteria as used at Site 417. Only the
carbonate-corrected fresh analyses (Table 10) are used
in the averages and discussions which follow.

Definition of Chemical Batches

To simplify discussion and facilitate comprehension
of the major chemical features of the basalts at Site 418
and their stratigraphic relations, it is useful to define
chemical types, or “‘batches,”” which are recognized by
their distinctive compositions and their stratigraphic co-
herence. A chemical ‘‘batch,” as the term implies, is
suspected to represent a single magma extruded over a
relatively short time interval. During periods of volcanic
quiescence, significant changes in the magma composi-
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tion may result from crystal fractionation in the under-
lying storage reservoirs, influx of new magma repre-
senting different degrees of mantle melting, or deriva-
tion from different depths in the mantle. Thus, the next
eruptive episode may produce a compositionally distinct
unit overlying the first. In those cases where no com-
positional changes are produced between eruptions, a
chemical batch may embrace several lithologic units,
which are distinguished mainly on textural or structural
criteria such as grain size, occurrence as pillowed or
massive flows, and size and abundance of phenocrysts.

Since the shipboard XRF analyses are bulk-rock
analyses, they include both the crystalline (phenocryst)
and liquid (groundmass) components of the magma in
various proportions. Random variations in the relative
proportions of phenocrysts and of liquid relative to
total phenocrysts can easily be produced in any given
sample, owing to settling or floating of crystals under
the influence of gravity, or as a result of sorting pro-
duced by flowage. These random variations in pheno-
cryst proportions produce a certain amount of variation
in the bulk-rock composition and may mask subtle var-
iations in composition of the liquid component. Thus,
the composition of basalt glasses, which exclude the
contribution of phenocrysts, provide a more precise,
and more subtle, indication of liquid composition.
These liquid compositions may also be subdivided into
stratigraphic units having compositional coherence
(Byerly and Sinton, this volume), and several of these
are likely to be included within a chemical batch defined
on bulk-rock data.

The shipboard analyses can be grouped into seven
chemical batches, on the basis of combination of
stratigraphic separation and composition. In terms of
composition alone, only three major types appear to be
present; they are clearly distinguished by distinct dif-
ferences in TiO, and FeO*, as shown in Table 11. The
stratigraphic sequence of these batches is indicated in
alphabetic order, from the top down. Batch D does not
form a distinct unit, being interbedded in part with
batch C above, and batch E below. Batch E may be sub-
divided into two additional sub-units (Ea and Eb),
based on rather subtle differences in MgO, with batch
Eb representing the lowest interval in Hole 418A. As in-
dicated by the arrangement of the table, batch A is
characterized by relatively low TiO, and FeO*; batches
B, E, Ea, and Eb are intermediate in TiO,and FeO*.
Batches C and D are relatively high in TiO, and FeO*.
The distinctions have been considerably refined in
several of the shore-based contributions to this volume.

The stratigraphic relations of the chemical batches
are summarized in Table 12. This shows the correspon-
dence between chemical batches, lithologic units, glass
units defined by microprobe analysis (Byerly and Sin-
ton, this volume), and the approximate depth intervals
represented. Chemical batch A included six lithologic
units and five chemical glass units, while chemical batch
C included four lithologic units but conforms closely to
glass unit H. Batch D has the least stratigraphic
coherence, being most characteristic of the top of Unit
11, but appears also within Units 10 and 13, and is close-
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TABLE 10 .
Shipboard X-Ray Fluorescence Analyses for Hole 418A2
Sample Lithologic Chemical
(Intervalinem) Si0 TiOz Alp03 FeO® MgO a0 K0 Py0s Unit Unit
15-3, 36-38 502 1.12 16.6  8.53 7.48 13.1 0.04 = 1 A
17-2, 72-75 50.7  1.28 18.2  7.84 7.17 118 0.10 - 2B A
17-4, 139-141 50.9 1.16 16.7 845 6.93 12.8 0.05 - 2B A
18-4, 48-50 50.2 1.10 16.1 9.41 7.22 129 0.03 - 2C A
19-4, 101-105 50.7 1.11 15.7  9.24 747 128 0.03 = 2C A
20-7, 62-64 504 1.13  16.0 932 750 127 0.03 - 2D A
22-2, 33-35 50.5 1.14 16.1 9.80 6.23 13.2 0.05 = 2D A
24-1, 50-52 504 1.13 16.0  9.01 7.30 13.1 0.03 = 3 A
24-1, 76-79 51.2  1.20 17.3 8.75 6.18 123 0.08 — 3 A
25-1, 66-68 50.9 1.31 153  9.33 7.43 127 0.04 - 3B B
25-2, 87-89 49.9 1.39 15.7 10.0 7.81 12.2 0.04 - 4B B
34-7, 76-78 50.1 1.18 18.0 8.10 646 13.2 0.02 =t 5 A
36-4, 1821 49.9 1.18 17.4  8.37 646 13.6 0.01 = 5 A
384, 34-36 50.0 1.24 174 8.30 7.47 12.5 0.04 - 5 A
42-4, 89-91 49.9  1.00 18,5  9.04 542 141 0.02 - 6B A
44-2, 34-36 49.5 1.06 16.0  9.44 7.78  13.0 0.03 - 6B A
47-1, 27-30 494 104 166 9.17 815 128 0.03 - 6B A
48-5, 84-84 50.1 1.05 16.6  8.89 152 128 0.01 - 6B A
52-5,127-129 509  1.10 17.0  9.05 6.28 12.6 0.10 0.14 6B A
52-6,37-39 50.9 1.10 17.0 945 5.66 13.0 0.03 0.13 6B A
53-3, 28-30 49.0 1.12 17.3 955 6.8 131 <0.03 0.12 6B A
54-1, 68-70 49.1  1.31 15.8 10.2 7.87 127 0.03 0.12 7 B
54-1,121-123 49.7 1.35 15.8 104 6.74 129 <0.03 0.11 7 B
56-7, 20-22 503 1.39 17.1 10.2 6.15 11.7 0.03 0.15 8C B
57-1,67-68 49.7  1.43 16.2 104 599 13.2 0.04  0.17 8C C
57-1, 90-92 50.1 1.52 15.8 10.6 5.95 12.6 0.09 0.29 8C C
57-4,66-67 49.5 1.52 16.5 10.6 6.10 126 0.08 0.16 8C C
60-2,123-126 49.1 1.59 16.7 11.4 6.56 12.6 <0.03 0.16 8C C
62-1,113-115 50.6 1.57 16.1 10.2 7.69 119 0.09 0.15 11 D
63-3, 85-87 49.0 1.64 156 11.2 6.91 12.5 <0.03 0.14 11 D
67-1, 86-88 52.1 1.21 174 9.70 5.89 106 <0.03 0.12 13 E
67-3, 46-48 51.4 1.28 15.8  9.95 6.97 11.5 0.04 0.10 13 E
69-2,117-119 49.5  1.50 15.9 10.1 7.21 12.6 0.05 0.12 13 D
74-2, 115-117 50.2 1.26 16.7 9.68 6.25 12.7 <0.03 0.13 13 E
75-4, 24-25 49.3  1.35 16.0 9.75 7.89 125 0.09 0.12 13 E
80-2, 49-51 50.0 1.33 16.3 9.92 6.71 126 <0.03 0.16 14C Ea
80-3, 73-75 49.5 1.19 16.6  9.16 7.57 129 <0.03 0.09 14C A
80-5,69-71 494  1.19 17.5 8.94 6.76 12.9 0.04 0.10 Dike (15B) A
87-5,133-135 50.2 141 15.1 104 745 123 <0.03 0.13 14C Ea
82-1,133-137 50.7 1.59 13.6 11.3 7.80 11.8 <0.03 0.13 14C D
82-2,130-133 50.0 1.29 159 9.9] 7.34 125 <0.03 0.10 14C Ea
83-1, 71-75 500 1.21 16.4  9.16 712 129 <0.03 0.12 14C Ea
84-4, 4851 48.6 1.25 16.0 9.89 8.91 123 <0.03 0.09 14C Eb
85-2,42-44 49.9 1.21 15.5 9.87 8.03 124 <0.03 0.12 14C Eb
86-4, 62-65 48.8 1.27 15.7 10.0 8.47 12.6 0.06 0.11 16 Eb

Data are carbonate-corrected and screened to exclude altered samples (see text). P7Os5 values were deter-

mined only during Leg 53.

ly associated with glasses H, J, and K. Chemical batch
Eb overlaps the lower part of Unit 14 and includes Unit
16. Batch B conforms rather well to Unit 7, and Ea con-
forms to Unit 14; each batch can be equated with several
distinct glass units,

Chemical Variation

Consideration of chemical variation logically falls in-
to two categories; intra-group variation, and the
overall inter-group variation and including the whole

data set. The success with which the batches may be
distinguished on the basis of TiO,, FeO*, and Al,O,
suggests that graphical plots utilizing these variables
might be useful to show overall variation trends. A plot
of FeO* versus TiO, (Figure 10) does indeed show the
chemical coherence of each compositional group. Intra-
group correlation shows no definable pattern. The data
set as a whole shows a distinct positive correlation be-
tween FeO* and TiO,. A plot of Al,O; versus TiO,
(Figure 11) reveals a similar relation, with distinct
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TABLE 11
Average Compositions of Defined Magma Batches, Hole 418A, Based
on Shipboard X-ray Fluorescence Analyses from Legs 52 and 532

Low
Chemical TiO2 Moderate TiO2 High TiO2
Unit A B E Ea Eb C D
Si0y 50.1 50.0 50.8 50.1 49.1 49.6 50.0
TiO2 1.14 1.35 1.28 1.31 1.24 1.52 1.58
AlhO3  16.9 15.9 16.5 15.9 15.7 16.3 15.3
IeD* 9.38 10.0 9.77 9.84 9.92 10.8 10.7
(MnO)  (0.15)  (0.15)  (0.15)  (0.15)  (0.15)  (0.15)  (0.15)
MgO 6.95 719 6.75 7.16 8.47 6.15 7.40
CaO 12.4 12.4 11.8 12.6 124 12.8 12.2
(Na0) (2200 (2.35)  (2.30)  (2.45) (2400 (2000 (2.00)
K20 0.04 0.03 0.05 0.03 0.04 0.03 0.05
Py05 0.12 0.13 0.12 0.13 0.11 0.20 0.14
N 21 5 4 4 3 4 4
Or 0.24 0.18 0.30 0.18 0.24 0.18 0.30
Ab 18.6 19.89 19.5 20.7 20.3 16.9 16.9
An 36.1 328 34.6 323 32.0 35.4 326
Di 20.4 23.1 19.2 243 23.7 224 224
Hy 18.1 14.7 23.0 12.2 6.57 20.1 221
01 3.49 6.01 0.33 1.26 14.2 1.25 1.89
1 217 2.56 243 2.49 2.36 2.89 3.00
Ap 0.28 0.31 0.28 0.31 0.26 0.47 0.33

*All data are carbonate-corrected and screened for altered samples (see text).
Naz0 and MnO are estimated based on shore-based analyses of similar
material.

TABLE 12
Chemical Batches, Equivalent Glass and Lithologic Units,
and Stratigraphic Intervals for Hole 418A2

Equivalent
Chemical Batch  Glass Unit  Lithologic Unit  Depth Interval

A A-E 1-6 324-611
B F,G,H 7 611-629
C H 8,9,10 629-686
D H,J,K 10,11,13 Interbedded
E 1,71 11,12,13 686-786
Ea K,L,M 14 786-860
Eb N 14-16 860-868

Dikes - 15 Interbedded

a]3It31;‘)ths are in meters below sea floor. Glass units from Byerly
and Sinton (this volume).

definition of groups, but no significant correlation
within them; overall, there is a negative association be-
tween Al,O; and TiO,.

“Dilution” of TiO, might be expected from simple
accumulation of phenocrysts low in TiO,, such as
plagioclase or olivine. The relative abundance of
plagioclase suggests that it may be responsible for the
negative correlation between ALO, and TiO,; if so,
Al,O; should show a strong positive correlation with
CaO, as both components are concentrated in plagio-
clase. However, correlation between these oxides is
only 0.204; apparently another Ca-rich phase, such as
clinopyroxene, is involved. As at Site 417, there is a
strong negative correlation (—0.79) between Al O, and
(FeO* + MgO); this at least suggests selective ac-
cumulation of an alumina-rich mineral assemblage
(Figure 12). The relative roles of crystal accumulation
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and crystal-liquid fractionation indicated by these rela-
tions are considered in more detail in several of the
shore-based studies.

CORRELATION OF SEISMIC PROFILES WITH
DRILLING RESULTS

Upon leaving Site 417, the Glomar Challenger
steamed on a course of approximately 190° for about
3.5 miles. The position of Hole 418A can reasonably be
assumed to be at the beacon position and thus directly
on the 10 February profile (Figure 13). Upon leaving
Hole 418A to return to Hole 417D on 2 March, a profile
was made on a heading of 297° from a point about 4
miles east-southeast of Hole 418A to a point about 8
miles west-northwest. The profile was run directly over
the Hole 418A beacon (see Figure 2 for location). The
two seismic profiles provide the basis for correlation of
acoustic horizons to the drilled lithology.

TWO-WAY REFLECTION TIME (SECONDS)

SITE 418

On 10 February, the beacon was dropped above a
prominent basement reflector judged to lie at about 0.4 s
depth, at the boundary between definable layering and
diffuse reverberation. This acoustic horizon is not very
distinct. Erratic penetration rates in the last 50 meters
above the basalt and the recovery of chert fragments in
this interval suggest that the basalt/sediment interface is
partly masked by reflections from overlying chert hori-
zons. The average velocity of the 324-meter-thick sedi-
ment column at Hole 418A corresponds to 1.62 km/s, in
close agreement with the mean sediment velocity at Hole
417D. The principal reflector within the sedimentary
cover is at 0.20 s. It is best defined in the north-south
profile of 10 February (Figure 13). The depth of this
reflector, traced east and west on the 2 March profile
(Figure 13), varies slightly being as little as 0.15 s at
some points. West of Hole 418A an offset in the 0.20-s
reflector overlies an abrupt, upward projection of the

RECORDINGS BETWEEN HOLES 417D and 418A

2 MARCH, 1977

Figure 13. Single-channel seismic reflection profiles made from Glomar Challenger over Hole 418A.
The top profile was made on a course of 190° on 10 February, 1977 and passed directly over Hole
4184 (indicated by the beacon drop). The bottom profile includes, in the left-hand portion, an

approximately east-west section over Hole 418A.
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basement reflector which rises here to within about 0.2 s
from the surface. The north-south profile of 10
February shows that the 0.20-s reflector in Hole 418A
can be traced directly through the area of Hole 417D,
where it appears at about 0.18 to 0.20 s (Figure 13). It is
tempting to correlate the reflector at 0.20 s, as in Hole
417D, with the top of the multicolored clay (Unit V). In
Hole 418B, 130 meters to the north of Hole 418A, the
top of Unit V lies at about 177 meters sub-bottom. This
results in an interval velocity of 1.77 km/s for the upper
transparent layer and of 1.47 km/s for the lowest
sediments.

Alternatively, the 0.20-s reflector may correspond to
the boundary between Units Il and III at a depth of
about 150 meters in the sediment column. This marks
the top of the middle Eocene and the appearance of
zeolites in the pelagic clay of Unit III. The interval
velocity with this correlation is 1.50 km/s for the upper
transparent layer and 1.74 km/s for the lower sedi-
ments. The velocities appear to be in closer agreement
with the laboratory values with this correlation.

Depths of reflectors and interval velocities are as
follows:

Depth Below
Two-Way Time Sea Floor Interval Velocity
Reflector (s) (m) (km/s)
Sea floor 0.0 0 1.5
0.2 150 1.7f 16
Basement 0.4 324

SUMMARY AND CONCLUSIONS

Although the original objective of deep penetration
(1000 m or more into basement) at Site 418 was not
achieved, the study of this site remains nevertheless one
of the more significant accomplishments of the DSDP/
[POD program. Sediment recovered at Holes 418A and
418B, along with that recovered at Hole 417D, has pro-
vided important additional data on the Upper
Cretaceous paleoenvironment in this part of the Atlan-
tic. The 554 meters of basalt penetration, with an
overall average recovery of 72 per cent, represents one
of the largest basement-sample recoveries yet achieved.
The nearly continuous core recovery over some intervals
makes this material exceptionally suitable for studies of
stratigraphic variations in basalt chemistry and petro-
graphy and for detailed study of subtle variations in tex-
ture and composition within discrete cooling units. Tec-
tonic inferences, determination of physical properties of
basement, and detailed study of rock alteration are also
especially appropriate in these cores. Results of initial
investigations on shipboard, along with those of pre-
liminary shore-based studies, suggest many exciting
lines of inquiry that will justify further carefully for-
mulated and detailed laboratory research for years to
come.
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Sedimentary sections at the two holes are almost
identical in thickness (324m at Hole 418A; 320m at Hole
418B). Core recovery in sediment was 42 per cent at
Hole 418A and 52 per cent at Hole 418B. Unfortun-
ately, the recovery was not significantly better at Hole
418B than at Hole 418A; in both holes it was especially
poor in the Aptian, Albian, and Cenomanian intervals,
which were of particular interest in these old sites. In
most respects, the two sedimentary sections are very
similar. Eight lithologic units were recognized, of which
Units I through IV are Cenozoic pelagic muds, and
Units V through VIII are Late to Middle Cretaceous,
brown to black pelagic clays, claystones, and chert
beds. Sediment interbeds or pockets were also recog-
nized within the uppermost part of the basalt sequence
at four locations in Cores 418A-15 and 418A-16. Poor
core recovery precludes a detailed description of the
Cretaceous lithologies; possibly only the more indurated
material was recovered and this may not be typical.
Units VIII and VII contain interbedded cherts and
brown, green and black marls and clays, some of which
contain disseminated pyrite. Evidence of predominantly
euxinic conditions continues up through Units VII and
VI. Unit VI contains disseminated pyrite and barite
crystals and some large pyrite nodules. Unit V is char-
acterized by zeolitic clays; somewhat similar litholo-
gies are represented in Units IV and III. Evidence of
terrigenous clastic material, including quartz and
feldspar, persists in the pelagic clays of Units II and I.
Sediment ages based on planktonic foraminifers, nan-
nofossils, and radiolarians are consistent with the base-
ment age indicated by the M0 magnetic anomaly. Sedi-
ment immediately above the basalt Sections 418A-15
and 418B-33 is considered to be of early Aptian age.

The physical properties of sediment also appear vir-
tually identical in the two holes. Compressional wave
velocities increase from about 1.45 km/s near the mud-
line to as much as 1.70 km/s below 190 meters; in
cherts, velocities may be as high as 5 km/s. There ap-
pears to be only one important impedance contrast
within the sedimentary section, at 235 meters sub-
bottom. This is near the observed lithologic change
from overlying unconsolidated pelagic clay to more in-
durated clays and claystones. Shear strength shows the
sharpest increase at 190 meters sub-bottom — the point
at which compressional wave velocity also begins to in-
crease significantly.

Downhole magnetic polarities are evidently consis-
tent with the position of Hole 418a near the eastern
boundary of the M0 anomaly. Positive inclinations in
the first 186 meters of basement drilled are replaced by
predominantly negative inclinations in the rest of the
hole, with the exception of dikes and tectonically
disturbed basalt. This is consistent with at least one
model of the magnetized crustal blocks, in which the
boundaries dip fairly steeply to the east. Thus, a hole
drilled near this boundary should penetrate younger
basalt with the normal inclination expected in the next
younger block to the east, while deeper and older basalt
should exhibit the negative polarity of the M0 anomaly.



The basalt section can be subdivided into 16 lith-
ologic units with both stratigraphic and chemical co-
herence; units at the tope of Hiles 418A and 418B ap-
pear identical. Boundaries between other major units
in Hole 418A can generally be equated with obvious
lithologic changes in the core, such as a change from
massive to pillowed basalt, a prominent breccia hori-
zon, or a change in phenocryst assemblages. Plagioclase
phenocrysts are present in almost all samples recovered;
in most samples they are accompanied by a very small
amount of olivine, largely altered. Clinopyroxene is
rarely present — sometimes as large, rounded unzoned
crystals, apparently xenocrystal. Other pyroxene occurs
as rounded phenocrysts, usually intergrown with plagio-
clase. These rounded forms which may show patchy op-
tical zoning or sector zoning suggesting relatively rapid
growth in cooling basalt, are probably true phenocrysts.
In the larger individual cooling units for which there is
nearly continuous core recovery, there are measureable
variations in phenocryst abundance indicating differen-
tial sorting of crystals and liquid by gravity or as a result
of flowage.

The chemical variation of the extrusive basalts covers
a slightly greater range than that observed at Site 417.
One of the critical components, TiO,, ranges from 1.00
to 1.65 weight per cent, compared with a range of 1.14
to 1.66 at Hole 417D. At Site 418, however, there is also
a significantly greater abundance of basalts near the low
TiO, end of the data distribution. The basalts tend to
fall into three major compositional groups character-
ized by low, intermediate, and high TiO, values. The
low TiO, group appears in Cores 15 through 53 in the
upper part of the hole, and the intermediate and high
TiO, groups are interstratified in the lower part of the
hole. Preliminary consideration of inter-element cor-
relations suggests that selective accumulation of both
plagioclase and pyroxene may contribute to chemical
variation in the basalts. Since pyroxene does not appear
to be a major phenocryst phase, and both plagioclase
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and pyroxene may show complex zoning and evidence
of reaction with the magma, a polybaric fractionation
history is implied in which a mineral assemblage
crystallized at high pressure is sorted and partly re-
equilibrated during ascent of the magma to the surface.
As at Site 417, we recognized a number of thick, mas-
sive cooling units in Hole 418A.. These are considered to
be flows rather than later intrusive units on account of
their texture and because they show consistency in
chemistry and magnetic polarity with adjacent pillowed
flows. The thickest single cooling unit includes over 24
meters in Cores 18 through 20. Even the coarsest
samples from the center of this unit include about 10 per
cent interstitial glass. Few dikes were clearly definable in
the drill core. Two distinct dikes were identified in
Cores 79 and 80 near the base of Hole 418A. They have
steeply dipping glassy margins, discordant against adja-
cent pillow lavas. Composition of the glassy margin and
positive magnetic polarity indicate a relation between
these dikes and flows in the upper part of the hole.
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CORE DESCRIPTIONS, SITE 418!

SITE 418 HOLE CORE | CORED INTERVAL: 0.0-6.0 m
< FOSSIL e
3 .& CHARACTER z " o
a|=wl la 2| & | GRAPHIC =2 ) LITHOLOGIC DESCRIPTION
le wo|E g O] & | LiTHOLOGY ;‘ga..
£ |9NZ|Z 8 u 223
= = (832 EEE
. ol :- Brown {10YR 4/2) pelagic clay.
= = 0.5 Intense deformation. Sediments have a
—_ 75 consistent appearance in all sections
1 with no variations noted except for a
i T nanno ooze streak at 90 cm in Section 4.
B Smears: 1-75, 2-75, 3-75, 4-75, 4-90,
—) 6-90, €C)
’5' Q ] 70-80% clay  TR-101 gqtz., feld.
Z (3|5 |= —— 15-30% silt TRE zeolite
g2lE |= TR- 3% C0; (unspec.)
X | 2- 5% nannofossils
2|~ 75 =00% clay min. w/Fe-
2 oxide coating or
= platelets.
Grain.Size
1-79 4-80
- 0.0% sand 1.7% sand
=) 2 8.9% silt 12.9% silt
Ll = ] 10¥R &/2 91.1% clay 86.0% clay
d 75 Carbon, Carbon Carbonate
1-71 {l).l. 2, 0.3)
EE (00,9, 1.0)
£ |2
w =
= @ 4 ;5
g | == |"
1~ “vao_ |
5 = voID
4 v
B m -
- M 90
- volo
sl = il i .
g |= 3 =h

1Information on core description sheets represents field notes taken aboard ship under
time pressure, Some of this information has been refined in accord with postcruise find-
ings, but production schedules prohibit definitive correlation of these sheets with sub-
sequent findings. Thus the reader should be alerted to the occasional ambiguity or dis-
crepancy.
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SITE 418 HOLE A CORE | CORED INTERVAL: 111.0-120.5 m SITE 418 HOLE A CORE 3 CORED INTERVAL: 130.0-133.5 m
FOSSIL = FOSSIL Z
5 |= |cHaRrACTER L gz, % |- |cHARACTER - s,
o, |% w Zh- = o = w Zll =
e 2|3 Ll Preoyiis &) LITHOLOGIC DESCRIPTION I 2| & | oA paESE, LITHOLOGIC DESCRIPTION
wo L7 I EU S ¥ Ol Qi w EY Sal
e HARREE s HEEHHANREE g
GRGEHEE a["q5S s = [2]F]2 Balan=
i [*] Felagic Clay
voIo ela
Dominant colors — P e e o Dominant colors
L] = 0 50 10YR 7/4 gray orange [10YR 7/4) = Brown with Tight yellow
05 and pale yellow brown (10YR 6/2) o. o brown IIGYR 6/4).
. 68| 10VR 6/2 1 of || 10w 53
O — — 0] 80~ se5 7/2 Minor colors Minor colors
1.0 —lo pale blue green (586 7/2) o ﬁiati; E“:ﬁ“IEBG 7/2) as patches
o Generally intense deformation to breccia. o] na
o No structures. Pelagic w/zeolite-rich Generally intense deformation.
= B 2 zones {pale blue green). o Sticky, firm clay. Some streaks
- 10YR 7/4 @ o o have a greater percent of zeolites.
@ @ ] 500 1ovR 6/2 Pelagic C)
81 with Smears: 1-50, 1-68, 1-80, 2-2, 2-50, . e Pelagic Clay
- 586 7/2 2-61, 2-93, 3-75, CC 4 ol lea| 10%R 513 Smears: 1-75, 2-133
:@ 93 <10% silt TR- 1% qtz., feld. o <108 silt TRE gtz., feld., vol.
290% clay =58 zeolites »90% clay glass
1 TR- 5% opagues Q 1- 21 zeolites
TR- 1% glass 33| 90-95% clay min.
1W SAMPL »90% clay min. o L
e {zeolite-rich = 10% or > zeolites) A [ = Smears: 1-121 has 10% nannofossils
@l |m - Grain Size Pelagic Clay
= 0 ﬁ—z'“ d 75 Smears: 2-69, 2-133, 3-75, 3-140, 5-75,
3| 3 75 4% :ﬂt Y 10YR 6/4 §-75, CC
=1 97.6% clay <10% silt TRY gtz., feld., vaol,
= | - — *30% clay glass
Carbon, Carbon Carbonate 1% opagues
1 —woip _] 2-2 (0.1, 0, 0.1} = 140 1ove 472 R f:?:;‘:i!:
@ = | e o = L ] 10 = .
= @ -olive gray (5Y 5/2) streak
g L —— 10vR, 6/4 Grain Size
SITE 418 HOLEA CORE 2 CORED INTERVAL: 120.5-130.0 m 4 R 2-108 6-103
FOSSIL 13T sand 2.7% sand
§ w | SHARACTER i ‘i%“ 375 ehlt 33t st
=1 94.9% cla 94.7% cla
T; k=1 1% = .=_ Lﬁ:‘g_:'&, ‘is_ LITHOLOGIC DESCRIPTION ol d
FRIESE HE =558 Carbon, Carbon Corbonate
= EMElZ|8 “ Tz = |= = 2113 (0.1, 2, 0.3)
= |= [8|%|2 HEEE AR RN
- o | - 0.1, 2, 0.3)
] Pelagic Clay =7 |
b o Colors: 2 |
0.5 Dominant moderate olive brown (5Y 4/1) |
with Tight olive gray (5Y 5/2) and
1 . S patches of pale blue green (5BG 7/2). |
1 5Y 5/2 Intense disturbance - no structures. | .
_ n &
—— B4 Pelagic Clay il I | —gray green (106Y 5/2) 3-5% zeolites
~ = ll 45} Smears: 1-70, 1-145, CC — —
3 <10% silt 90-95% clay & = |
>90% clay 0- 2% Fe-oxides ) |
_% 1- 5% zeolites
@ |= cc cc 8% qtz., feld., mica,
vol, glass
[Altered ash noted in smears.) - @
Grain Size 7 10YR 5/4
1-109 @a = cc| 4 Vi 2.5Y 4/4
0.7% sand
7.8% silt
91 .5% clay
Carbon, Carbon Carbonate
1-nz (0.2, 0,0.2)

L6t
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SITE 418 HOLE A CORE 4 CORED INTERVAL: 13%.5-149.0 m SITE 418 HOLE & CORE & CORED INTERVAL: 149.0-1588.5 m
7 FOSSIL - s FOSSIL B
CHARACTER CHARACTER i
9. 2 3l 2| crar z 8. 2 5| 2| crapnic 2=2e
g =1 P o= APHIC lo2iz518. LITHOLOGIC DESCRIPTION =g == PR 2l & 3. LITHOLOGIC DESCRIPTION
.!.§ PEEE G| & | uTHoLoGY Zx2has L; PR ol & LITHOLO GY [Zac| s
£ |on| 2|2 (g el = =olazzs £ |98 21218 a a=z3
G e E wA5s CEREIELE HEREN
L] ———1c
5 Pelagic Clay h o Pelagie Llay
=l = Colors pe F—— Light olive brown (2.5Y 5/4) with very
N o 75 Light olive brown (2.5Y 5/4) with other = o] dark gray brown (2.5Y 3/2) streaks,
1 — o mottled browns, Lighter/darker olive 1 o
brown (2.5Y 4/4), dark yellow brown A generally stiff clay; drill Breccia
1.0-] a (10¥R 4/4). o to intensely deformed.
-} o Pelagic Cla | o
] o Smears: 1-75, 5-40, §-60, CC 2
g o LELE <10% silt TR qtz., feld., dol., o
= @ 3 >90% clay glass ]
d o 2- 5% opagques — 1O | _[_light olive brown (2.5Y 5/4)
2- 51 zeolites e
2 o 0- 53 nannos o " L ——————— very dark gray brown (2.5Y 3/2)
o 90-95% clay min. ———— hos| with minor Tight yellow brown (2.5Y 6/4)
- (o] Grain Size 1
] & 562 — 45| Pelagic Clay
m 3 g.ﬁziz s.zl;d Smears: 2-105, 2-145, 5-135, CC
.21 silt
m m ——— <10% silt TRE gtz., feld., CO
o 95.8% clay ml | ks 2901 clay 1-10% zeolites
c . 2.5Y 3/2 1- 5% opagues/Fe-oxides
§ a arbon, Carbon Carbonate 5 i 90-95% clay min.
o 5-61 (0.1, 1, 0.2) T {Tourmaline present in 1 smear.)
o Grain Size
—— 0.0% sand
a 2.5Y 5/4 ] 5.1% silt
@ @ a WY ™ 94.9% clay
a Carbon, Carbon Carbonate
—
4 3 & L i ————— 2.5v 3/2 4-97 (0.1, 0, 0.1)
3 YolIo T —
& === o @ T
N = | 108 3/3 |l
| 40 ————
————— L4 &0 1 _
3 jEuE==uE | OYR 4/4 3 |
3 = 21| od_2.5v ea Zeolite-rich
7 — 135 Swear: 5-100
g & - 100% clay 5% opagues
s [ N (N NN S NN N N O N A R = TR% qtz., feld.
3 ] 36% zeolites
. p 58% clay min.
= Voo -
3 ] & .
= 4 v
7 = 7 7
e w| |m cc = 2.5Y 32
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SITE 418 HOLE A CORE 6 CORED INTERVAL:158.5-168.0 m SITE 418 HOLE A CORE / CORED INTERVAL: 165.0-177.5 m
FOSSIL FOSSIL
5 5 CHARACTER = : : CHARACTER 5
S o| £ | crarui o, Z R
O |aw ] c O |aw ] GRAPHIC
13 ;E g B 5 E LITHOLO GY LITHOLOGIC DESCRIPTION 1z ;g ; s £ E LITHOLO G Y LITHOLOGIC DESCRIPTION
5’“2%3 ul = 230.,553 M3
= (= = la E
= (=[O ; 3 = @ (2|22
10
= o ——i0—— 2
8l IF . ] Radiolaria-bearing Pelanic Cla al |2 Eelagle Clay (Zeolite/Rad-beartng)
Very dark grayish brown (2. /2] with b Very dark brown (2.5Y 3/2) with streaks
o |E 05 | 50 streaks of light yallow brown (2.5Y 6/6). 05 of Tighc yellowish brown (2.5Y 6/4).
£ |3 1 i 1 a2 Mottling is cont!muu. Otl;er colors are
=y reddish brown (5YR 5/4) in 2.5 cm thick-
z |2 = 2 10 | dark grayish brown (2.5¢ 4/2) 10 nesses; dark grayish brown (10YR 3/2),
9 15 F o : 2.5¢ 3/2
g |& o Pelagic Clay (Zeolite/Rad-bearing)
g § o & Smears: 1-82, 2-44, 2-91, 4-11, &-77,
2.l | ] o 5-53, 5-89, 6-50, CC
= o = |2 1 | <10% silt TRE qtz., feld.
= i | a4 =30% clay TR= 1% rads
4 [} i 2-101 zeolites
i ] = i
o 2.5V 3/2 with streaks of 2.5Y 6/6 === g1| 2.5V &/4 phe 2}3“2‘?..“
i ] = :
o| [ Tite higher i
" Faid Bt Palagis o1a ] (Zeolite higher in minor thin layers.)
— Smears: 1-50, 1-146, 2-62, 2-106, 3-129,
B ] S 1 4-45, 5-21, CC
= |5 I Yo 5% silt TRE gtz feld., glau- =l |2 2.5Y 3/2 to 2.5Y 4/2
—_— o] ~B5% cla conite, sp. spic. i
B Y 1- 2% zeolites =1 Grain Size
3 o 0- 5% fe-oxide plates 3 2-60 4-23 5-102
o 0-15% radiolaria 0.07 sand 0.07 sand 0.0% 5and
5-90% clay min. <30.0% silt  <30.0¢ silt <30.01 silt
o »70.07 clay »70.01 clay »70.0% clay
a 29| (15-30% rads in smears 1-146, 3-68 and
= = sponge spicules alse noted.
a| |8 4 _voip | Tyep ! ~ — n
i 2.5Y 3/2 Bx3in-Size of |2 | 2.5Y 3/2 with 5YR 5/4
1-73
F===='| |* 1.8% sand ! it
B 17.4% silt 4
4 ] el z | Carbon, Carbon Carbonate
- " | 2-58 0.1, 0, 0.0}
x 010 Carbon, Carbon Carbonate - _.'.m. 0.0, 0, 0.0
R 1-77 (0.1, 0, 0.1) & ! = (0.1, 0. 0.0)
= |3 = w |5 I
I= 21 L 3
g 53—
=== @ | e F— 5YR 5/4
sl i o o 5 l =
] 2|8 il fes
— =
] * e . |
R E: n———}
o B 7
5 R = | 1 ‘oo
s 3 vom 3 S NpE————
5 z r .
2 & . & e
] . ]
- b
z ] t
= E 1w
§ : :
B 7 ] 7 =2
e = e ————g oc| 25 w2 o |z = -, o
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HOLE A CORE & CORED INTERVAL: 196.5 - 206.0 m SITE 418 HOLE A CORE & CORED INTERVAL: 234.5-244.0 o
7S FOSSIL T 5 FOSSIL
CHARACTER CHARACTER ul
8. |2 8| 2| craemic 5. |2 Bl 2| orarmc L33
Lo bod~ i el b = LITHOLOGIC DESCRIPTION
J,z :g ; § = E LITHOLO GY Z LITHOLOGIC DESCRIPTION uluz :5 g § = E LITHOLO GY ;gg;
=7 |oNZ12 13 u = =7 (o822 18 ul = =oloazs
= |= |O|g|=< - |= |Oo|%|=< F b el
el | Z e = | Z e |
Pelagic Clay with heavy Fe(?) (Mn) stain ] Lor el F——5] lec
Siliceous Claystone
0.5 Vo1 Dark reddish brown (5YR 2.5/2) with thin,
A buff (7.5YR 4/4) zones. 0-3 om: black-brownish with chert
A = Pelagic Clay with heavy Fe(?) (Mn) stain frageants.
@ s
10 B Smears: 1-115, 1-128, 1-150 CC (5iliceous Claystone)
i :gg <10% silt TRE qtz., feld. 3-14 cm: black to dark green gray
1 >80% clay 15-20% Fe-oxide platelets (56 4/1) clay with pyrite and very
. - 1- 57 zeolites dark gray clay.
-1 80-95% clay min.
z TRE rads, sp. spic. 14-18 em: black radiolarfan-chert
= fragments.
2 = Clay
] Smears: CC at 6, 8, and 14 cm
7] <10% silt 78% clay min,
| »90% clay 20% opaques (reddish black)
2% zeolites
3 .
4 =] volp
5 ]
& 3
2l |= 7| 5
= I
o S]] fee =HEE
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SITE 418 HOLE A RE 10 CORED INTERVAL: 272.5-282.0 m 418 HOLE A CORE 11 CORED INTERVAL: 282 .0-251.5 m

i
=
m

FOSSIL v
> 0SSIL
CHARACTER . CHARACTER

GRAPHIC
LITHOLOGY

LITHOLOGIC DESCRIPTION GRAPHIC

LITHOLOGIC DESCRIPTION

TIME—ROCK
UNIT
BIOSTRAT
LONE
FORAMS
SECTION
METERS
UNIT
BIOSTRAT
LONE

TIME—ROCK
SECTION
METERS

NANNOS

MNANNOS
RADS
1 NC
g!l:ll
et
AMPL

8| FORAMS

B RADS

[s]
n

Y Nannofossil Cla
" Pelagic Clay Burrowed, dark gray - laminated
with opagues and green clay (gray
Multicolored drilling breccia fn Section reen [56 5/2] to blue green
B7 1 composed of: 58G 5/2
S0 Pal 106 6/2
® %raﬂshzl;'lue green ale green (106 6/2)

586 5/2) to green clay 5 mm Hi (4]

i VoID 98 micro- anno Clay

! i i (®) dark gray (N3) clay Taminae Smear: CC
12 with nannos 50% silt 451 clav min.
olive gray (5Y 4/1) 50% clay 50% nannofossils

5% rads
nanno clay

Fp

Fm __ Rm
a

fp

o 0000
&

ALBIAN-CENOMANTAN

e
~

Tubular pyrite (2 cm) noted at 75-80 om;
burrows common; barite noted.

Libibas gl

Below the pyrite zones is a black brown
clay (Smears 1-87 and 1-90). Barite
noted in rosettes(?) (Smear 1-98).

Lt

C reducing

Dep. cycle appears to be: B T inc.
A conditions

Green Clay
Smears: 1-8, 2-12, 2-27, CC
5% silt 95% clay min.
95% clay 5% opagues
TRE nannos, rads
0- 5% zeolites

Brown to Dark Gray Clay

4] 3 vowo Smears: 1-34, 1-87, 1-90

= 30% silt 85% clay min.

TOE clay b1 Fe-oxides

] TRE zealites, rads
5% nannos

(Pyroxenes, phosphate?)

0live Gray Clay
Smear: 1-53

5% silt 351 nannofossils
951 clay 5% forams

10% cpagues

50% clay min.

padaleiaal i

Grain 5ize

1-97
2,07 sand
33.4% silt
64,65 clay

Carbon, Carbon Carbonate
1-118 3.0, 10, 4.1)
-1z 10‘1: U.'D.H

o
gl sl

Rad Chert fragments in Core Catcher.

~
1

A

CC
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SITE21E HOLE A CORE12 CORED 3 291.5-301.0 m SITE 418 HOLE A CORE 13 CORED INTERVAL: 301.0-310.5 m
= A = = fﬂtc:s:cu'i'il! wl
5 s CHARACTER | | lgzle 8, < 2l 2 srasiiz j.. u
= o w ol = GRAPHIC @ o I | v & £ L ESCRIPTION
T = :z E ‘6 = E LITHOLOGY 1220wl LITHOLOGIC DESCRIPTION \z :5 g s t' £ | LiTHoLo GY E Oul LITHOLOGIC DESCRI
w5|381%(2 g | |2] 2 =22308 £ 02|22 H I e
= |= [o|Z|2 = = |= |9]F|2 = =
I i
2 o of [ =14 |° ——= | [»
= o = O — o Nannofossil Ooze S 1 romern Hannofossil oze
5 Sy ; 2 LIS i
= 05 r &0 0-45 cm: brecciated chert and Nanncfossil = @ < 1 r — I 40 Section 1
g 7 Z ! ‘gﬁﬁ : s 2018 § o4 S - I gg 0- 65cn= @ and @, pale, very pale
L - - '} 1 =
=] o — I | a5 very pale green (106 am F o |2 10— 93 reen with moderate brown
! : o pale green (106 6/2) - " 5YR 4/4) = () and red brown
z o —— | el Sectiin = 7 voin (10R 4/4) = 8 Smears: 1-30
= E| |& " | eenion = 4 ] = nanno clay, 1-40 = nanno-rich
S 5 X 20 :g— ;g em = = = = | o %&y.‘::d é—ﬁo ;! :‘an?o ouzel
E e | 30 55- 72 : . = burrow mottling with @ E = ) o in :?ayey nar:mt: inze Eé'ﬁ:;s
= s 70- 78 cm = brecciated chert ® in - = | 1-77)
= 78- Bl ¢cm = olive gray (5Y 4/1] = © a i 80- B2 cm = yellow streak (clay at 1-81)
i “@":; $m o gs wixea  ——— e [ a0 84 om = moderate blue | with moderate,
. 84- 80 cr = grayish brown (5Y 3/2) ® = e | i T rent Tﬁ‘»fg':;%ng,
- and p:.‘.irtm" (8¥R 5/2) 1 90 & 95 cm = pale green clay | Smear: 1-93 =
E 90-117 em = Iu‘fth faint E R ———— P— I| 100 cm = gray bed nanno clay
. 117-120 cm = 4
] 120-150 cm = and ® 3 Eg.f_‘-_.g_é ’ . o -
- . - cm = moderate brown with greenis
=5 g = Smears: 1-35, 1-99, clayey nanno ooze - gray, pale green streaks, micro-
3 - = Smear: 1-60, green clay with chlorite, 3 1 Taminations.
. barite, nannos 3
- @ = Smear: 1-78, nanno-rich clay with - Below 82 cm = dark green gray (5GY 4/1)
1 ?une bari te 3 g:e: b1ac:1tsﬁf{§;;;}ifﬂhe black (5Y 271},
e = Smear: 1-149, clayey nannc ooze = a rown blacl .
~ % = Smear: 1-149: clayey nanno ooze .
B Smears: 2-99 = llght green clay, Z-100 =
3 Sectfon 2 - brown clay and 2-108 = green clay,
x 0-15 en = mixed mottled, burrowed and ® 1 c
=3 15-25 em = @& , rad-rich nanno ooze [Smear =
& 2-21) 4 - Interbedded - gray brown (5YR 3/2), gray
= 25-30 cm = and ®, clayey nanno ooze = green [5G 5!2}. o‘live black (57 2/1),
- VoID (Smear 2-30) = medium gray (N5}, dark green gray (EG\‘ 41).
— 30-35 am = E with chalk, chert -1 Smear at 9 cm = brown clay, 13 cm = dark
+] 3 green clayey nanng coze, 15 om = medium gray
o 1 clayey nanno ooze, 5 cm = green rad-rich
. Pink with @ and @ interbedding. ] w6 clay, 15.cm = gray green clayey nanno doze,
Smear = clayey nanno ooze, nanno clay B
4 with Fe-oxide stain. ' 3 28 Grajn size 5
. Grain Size 3 7.3% sand 0.0% sand
5| 3 BT 51 A 20.2% silt 27.73 siit
1 0.7% sand =] 72.5% clay 72.2% clay
E Lga: :‘13 7] Carbon, Carbon Carbonate
] o ] 2-2] {ul.?.os
— Carben, Carbon Carbonate ] 286 0.2, 0, 0.2
E 1-64 (0.0, 2, 0.3) ]
& E L] =
7 ! [ 4
3| | cc = c =| |2 cc| 1
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SITE 418  HOLE A

n
(s}

RE 14 CORED INTERVAL: 310.5-320.0 m

€0r

SITE 4]g HOLE ¢ CORE 15 CORED INTERVAL: 320.0-329.5 m
" FOSSIL FOSSIL =5
S I= CHARACTER | | % r, | CHARACTER | B
O  |Zuw S| 2| crarHIC O lEw 3| 2| erAPHIC [o5z=l5
= s [ RIPTION == 24
= :E g 3 ; E LITHOLOGY LITHOLOGIC DESCRIPT 13 :E g 3 5 E LITHOLO GY -?95 LITHOLOGIC DESCRIPTION
8512 ls) | |¥] % $PeRIF2 g | ¥ 2 S
= |= [o|f|z - |= |o|=|= e
ol|Z|= il L
0 o, =, = ]
bt cc Sy Syt Bu Naniio Clay and Clay<i-fch Nanng Doza 5= - = ;ﬁ Clayey Nannofossil Ooze
E 5 ¥ y=ric ino voze = .I Brown to o'[]ive gray clay, laminated =
= = - 1 mm with black layers/ pyrite at base
: = Core Catcher only. = 0‘5—: Basalt near basalt contact.
£E 20-60% clay min. o Ll I~ Smears: 1-5 = Nanno Clay; 1-15 = Clayey
i 40-80% nannos E .wj Nanno Ooze with some ash, zeolite,
TR% opaques, zeolites = glauconite(?); 1-19 = very dark Nanno
lay.
Nanno ooze = pale green (10G 6/2) 3 Shay
Basalt first cored at 324.0 m.
Hanno with clay = gray black (N2) i = PRESE "
2 j Basalt
1
]
3 7
4 Basalt
- Basalt
4 -
5 ]
] Yo1p
6 3
7 .
cC] 1 Basalt

BIFHLIS
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Piece Number

T PN s

Orientation

Shipboard Studies

——

| Atteration

NN NN N

RSN SAS SASSANANN NN NN MMAIANNANNAND

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

52

SITE
4}1]3

CORE |SECT.

[1]s] 1

»|mroxT

Visual Description

Sparsely phyric pillow basalt. Basalt-sediment contact is at 20 cm. Basalt is gray to greenish
gray; moderately altered. Plagioclase phenocrysts 3-6%, <8 mm, fresh, sometimes in glomero-
phyric clusters; olivine phenoecrysts 1-2%, <1 mm, altered to smectite, Groundmass is fine-
grained to glassy; glass selvedges are partly altered to smactite, Vesicles 1%, filled with carbonate
and smectite, Scattered veins are filled with carbonate, smectite and minor pyrite,

Shiphoard Data

Bulk Analysis: 46-48 em Magnetic Data: 26-28 cm
5i0q 49,10 MNRM Intensity (emu/cc) 35.28 % 1073
Aly0q 16.50 Stable Inclination +23.5°
Fey04 9.92

Ma0 G688

Ca0 13.20

Nay0 2,08

K50 0.04

Ti0, 1.12

P'Zoﬁ on

MnO 0.15

L 1.7

Hy0" 0.79

H2Cl' N.D.

COo, 0.41

Piece Number

]

1
-

ar C ‘j O] setcen

y

L
~

Oriantation
Shipboard Studies

—n

12

CEblSwEsller]

150 =

| Alteration

RN

SO O NN N NN NN

SOAOMNNY NN NN NN

Special Storage

[=]

L

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

P |mrox

s[2[4]1]8 [1]s] |2

Visual Dascription

Sparsely phyric pillow basalt. Basalt is gray to greenish-gray; moderately altered. Plagioclase
phenocrysts 4-5%, <6 mm, frash, occur as single cr','smls and as glnrneracrvsts olivine pheno-
crysts <1%, <1 mm, altered to grained to glassy; glass selvedges
are partly altered to smectite. Many veins and veinlets am filled with smectite, carbonate and
minor pyrite.

Piece 2 is a limestone fragment in contact with glass selvedge. Piece 13 contains minar breccia
compaosed of angular basalt clasts in a matrix of carbonate, smectite, pyrite, iron oxide and
zeolite(?).

Shipboard Data

Physical Property Data: 33-35 em
Vp (kmisec) 5.00
Porosity (%) 120

Wet Bulk Density {g/ce) 2.645
Grain Density {a/cc] 287
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Visual Description _.
Sparsely phyric pillow basalt, Basalt is medium to dark gray; stightly altered. Phenocryst content 1A}
is variable, both within and between pillows; plagioclase phenocrysts 3-7%, <& mm, fresh; olivine _
phenocrysts 1%, <1 mm, altered to smectite; clinopyroxene phenocrysts 2-7%, <& mm, tresh 18|
either as single crystals or as gl vsts with i is fine-grained to glassy:
glass selvedges are altered to smectite. Vesicles 2-3%, filled with smectite, carbonate and guartz. .
Large quartz-filled vug occurs in piece 4D. Scattered veinlets also filled with smectite and carbon-
ate. Some pyrite is d i intheg areas have minor glass breccia —1C
or altered sediment.
Shipboard Data on
Bulk Analysis: 36-38 cm Magnetic Data: 133135 cm _EB O
5i0, 49.96 NRM Intensity 16.48 x 1073 -
Al0q 1650 Stable Inclination +24.4° Tec Q
Fe,0 9.44 —
2-3
MgO 7.04 Physical Property Data: 3638 cm 20
cs0 13.10 Vp (km/sec) 571 b
Nay0 2,06 Porosity (%) §3 50—
K0 0.04 Wet Bulk Density (g/cc] 283 3
Ti0g 1.11 Grain Density (g/ec) 294 =
P10 0.1 -
MnO 0.18
LO1 1.6 daa
Hy0* 0.82 M
Hy0" N.D,
CCIz 0.a7 -
4B
. "
e
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Visual Description

Sparsaly phyric pillow basalt, Basalt is gray to greenish-gray; moderately altered. Plagioclase
phenocrysts 3%, <7 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite, Ground-
mass is fine-grained to glassy; glass selvedges are altered to smectite. Vesicles 1%, filled with
carbonate and smectite. Veins and veinlets are filled with carbonate, smectite, and pyrite.
Minor breccia occurs between glass selvedges in piece 2C.

Thin Saction Description

Location: 32 em

Texture: porphyritic - quanch

Phenocrysts: plagioclase, 5%, <4 mm; olivine, < 1%, <1 mm

Groundmass: alivine < 1%, 0.2 mm, eubedral; plagioclase, 36%, seriate < 0.5 mm, skeletal;
clinopyroxene, B0%, <0.5 mm, radiating sheaves; opague, 5%, <0.02 mm, euhadral

Vesicles: 1%, <0.25 mm, round

Alteration: olivine to carbonate and smectite; plagioclase partly to zeolite{?]; carbonate and
smactite fill vesicles and veins; miner sulfide in veins
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SITE
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Visual Description

Pillow hasalt breccia and sparsely phyric massive basalt. Piece 1 consists of pillow breccia; the
remainder of the section is a single cooling unit of massive basalt. Breccia is reddish-brown;
highly altered. Basalt clasts with quench textures cecur in a matrix of carbonate, smectite and
iron oxide. Massive basalt is gray to greenish-gray, reddish-brown where oxidized along veins

in pieces 2C 10 2F. Plagioclase phenocrysts 5%, <2 mm, fresh; olivine phenocrysts 1%, <3 mm,
altered to smectite. Groundmass is holocrystalline, fine-grained ar the tep but gradually in-
creaging in grain size to medium-grained at 20 em. Vesicles 1-4%, most in pieces 2A and 2B,
filled with carbonate and smaectite, Veins occur throughout the section, filled with carbonate,
smectite and minar pyrite, Pyrite is also di i {in the g

Thin Section Description

Location: 22 cm

Texture: porphyritic - quench

Phenocrysts: alivine, 1%, <2 mm, euhedral; plagioclase, 8%, <4 mm, euhedral

Groundmass: plagiociase, 12%, 0.5 mm, acicular; clinopyroxene, 72%, radiating sleaves: opague,
5%, 0.02 mm, euhedral

Vesicles: 2%, <0.5 mm, round
Alteration: olivine to smectite; smectite and carbonate fill vesicles

Thin Section Descriptian

Location: 118 cm

Texture: porphyritic - quench

Phenocrysts: olivine, 1%, <3 mm, euhedral; plagioclase, 7%, <3 mm, eubedral

Groundmass: olivine, 1%, 0.3 mm, subhedral; plagioclase, 20%, 0.7 mm, laths; clinopyroxane,
67%, radiating sleaves; opagque, 3%, 0.05 mm, euhedral

Vesicles: 1%, 0.2 mm, round

Alteration: olivine to smectite and carbonate; plagioclase partly to zeolite(?]: fills
vesicles

Shipboard Data

Bulk Analysis:  13-15cm 118-120 em  Magnetic Data: 21-23em
Si0y 50.50 50.00 NAM Intensity (emu/ee) 6.66x 103
A1203 17.80 18.40 Stable Inclination +16.8°
F8203 B.26 8.21

MgO 7.28 7.67 Physical Property Data: 54.56 cm
Ca0 11,80 11.00 Vp kmisec) 497
NanO 2.50 254 Porosity (%) 95

KZO 0.09 0.06 Wet Bulk Density (g/ce) 2m
Ti0, 1.28 1.31 Grain Density (g/ce) 2.8
Pzﬂs 0.3 0.0

MnO 0.16 013

Lol 27 35

Ha0" 150 1.65

Hzo_ N.D. MN.D.

€Oy 0.54 0.64
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Visual Description

Moderately phyric massive basalt. Basalt is gray, reddish-brown where stained along veins;
moderately altered, Plagioclase phenocrysts 12-15%, <8 mm, often partly altered to smectite.
Qlivine phenocrysts < 1%, < 1 mm, altered to smectitie. Groundmass is holoerystalline, fine. -
grained; distinct mottling occurs between 40 and B0 cm. Vesicles 5-10%, < 1 mm, filled with
smectite, carbonate and pyrite; many veins are partly oxidized. Piece 2 is an altered glass breccla
with a carbonate matrix,

Thin Section Description

Location: 100 cm

Texture: porphyritic - quench

Phenocrysts: plagioclase, 15%, <3 mm, subhedral

Groundmass: olivine, 2%, 0.3 mm, subhedral; plagioclase, 256% < 0.8 mm, laths; clinopyroxene,
B8%, poorly crystallized sleaves; opaque 5%, 0.01 mm granular

Vesicles: 3%, <0.7 mm round

Alteration: olivine to smectite and carbonate; smectite, carbonate and zeolite fill vesicles and
veins

Shipboard Data

Magnetic Data: 69-71 em
NRM Intensity (emu/cc) 470x 102
Stable Inclination +14.7
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FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

P |mrox
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Visual Description

Sparsely phyric massive basalt. Basalt is gray to greenish-gray, reddish-brown along oxidized
veins; moderately altered. Plagioclase phenocrysts 5%, <5 mm, fresh, often in glomerophyric
clusters; olivine phenocrysts < 1%, < 1 mm, altered to smectite; clinopyroxene phenocrysts

< 1%, < 1 mm, fresh, Groundmass is holocrystalline, fine- to medium-grained. Vesicles 0-20%,
unevenly distributed in clusters, < 1 mm, filled with smectite and carbonate. Veins are filled
with calcite, smectite and minor pyrite. Many veins below 45 cm have oxidized haloes.

Shipboard Data

Physical Property Data: 44-46 cm
Vp fkm/sec) 4.86
Parosity (%) 1.7
Wet Bulk Density (g/ec) 2,625
Grain Density (g/cc) 283
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Visual Description

Sparsely phyric massive basalt. A cooling break occurs at 55 ecm but the rocks above and below
the break are similar. Basalt is gray to greenish-gray, reddish-brown along oxidized veins;
moderately altered. Plagioclase phenocrysts 5%, <3 mm, fresh, often in glomerophyric clusters
to 8 mm; olivine phenoerysts < 1%, <1 mm, altered to smectite; clinopyroxens phenocrysts
<1%, with plagioclase in gl phyric clusters. Gr is fine- to very fine-
grained. Vesicles 1-5%, most abundant in upper 55 em, <1.56 mm, filled with carbonate and
smectite. Velns also filled with carbonate and smectite, many oxidized. Lower 95 em have
minor pyrite in groundmass.

Thin Section Description

Location: 34 em

Texture: porphyritic - quench

Phenocrysts: plagioclase, 5%, « 2.5 mm, eubedral

Groundmass: olivine, 1%, 0.3 mm, subhedral; plagioclase, 26%, <0.7 mm, skeletal; clinopyroxene,

B4%, poorly erystallized sheaves;opaque, 2%, 0,01 mm, euhedral
Vesicles: 3%, 0.7 mm, round

Al ion: olivine 1o b fills vesicles
Shipboard Data

Physical Property Data: 4951 cm

Vp (km/sec) 5.21

Porosity (%) 10.3

Wet Bulk Density (g/cc) 27

Grain Density (g/ce) 288
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Visual Description

Sparsely phyric massive basalt. Basalt is gray to greenish-gray; moderately altered. Plagioclass

phenoerysts 5%, <4 mm, fresh or partly altered to smectite; clinopyroxene phenocrysts < 1%,

<1 mm, fresh, Groundmass is fine-grained. Vesicles 2-3%, filled with carbonate and smectita.
ite and cart

Veins are filled with

Shipboard Data

Bulk Analysis: 72-76 cm Magnetic Data:

Si0y 60.80 MNRM Intensity (emu/ec)
A|203 18.20 Stable Inclination
Fey05 8.73

MgO 7.19 Physical Property Data:
€a0 12.00 Vp {km/sec)

NagO 2.40 Porosity (%)

K20 0.10 Wet Bulk Density (g/cc)
Ti0gy 1.28 Grain Density (g/cc)
P:,DE 0.12

MnO 0.13

LOt 23

Hy0* 1.18

Hy0™ N.D.

CO, 0.12

9395 cm
1014 x 1073
122,00

128130 cm
493
1.3
266
2.86
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VISUAL CORE DESCRIPTION g
FOR IGNEQUS ROCKS LEG| SITE |g| CORE |SECT.
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Visual Description
Sparsely phyric massive basalt. Basalt is gray to greenish-gray,; mod Iy altered. Plagiocl
phenocrysts 5-7%, <3 mm, fresh or partly ahered ta ite; oliving mi i ysts <1%,

=1 mm, altered to smectite. Groundmass is fine-grained, coarsening iumethat towards bottom
of the section. Vesicles 2%, <1 mm, filled with smectite and carbonate, Veins common through-
out, filled with carbonate, smectite and minor pyrite.

8I¥ H.LIS
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Visual Description
Sparsely to moderately phyric massive basalt. Basalt is gray to greenish-gray, reddish-brown

along oxidized veins; I Iy altered. Plagioclase phenocrysts 5-10%, <3 mm, fresh or
partly altered to ite, often in hyric clusters; olivine microphenocrysts 1%,

<1 mm, altered to i is fine-grained, often mottled. Vesicles 2%, <1 mm,
filled with carb and some ite, Veins are thr filled with cart 3

smectite and minor quartz and pyrite. Some veins are oxidized.

Thin Section Description

Location: 140 em

Texture: porphyritic - quench

Phenocrysts: olivine, <1%, 0.6 mm, euhedral; plagioclase, 12%, <3 mm, euhedral

Groundmass: olivine, 2%, 0.3 mm, subhedral; plagioclase, 30%, 0.5 mm, laths; clinopyroxens,
45%, radiating sheaves;opaque, 3%, 0.01, euhedral; glass, 6%, interstitial, alterad

Vesicles: 2%, <0.7 mm, round

Alteration: olivine and glass to i ite and carb fill vesicles
Shipboard Data

Bulk Analysis: 139-141 cm Magnetic Data: 67-69 cm
Si0y 50.8 NRM Intensity (amu/ec) 15.73x 103
AlyOg 16.7 Stable Inclination 16.5°
Fe‘zﬂg B.42

MaO 6.9 Physical Property Data: 9-11 em
Ca0 12.8 V (km/sec) 5.08

Nay O N.D. Porasity (%) 9.4

KZO 0.05 Wet Bulk Density (a/cc) 2.726
Ti02 1.16 Grain Density (g/cc) 288
P205 N.D.

MnO N.D.

LOI 1.8

Hy0" 0.75

Hy0~ N.D.

€Oy 0.1

B0 —

J2C

S0 0. s )7 X e
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Visual Description

Moderately phyric massive basalt, Basalt is medium to dark gray; moderately altered. Plagioclase
phenocrysts 10-16%, <3 mm, incipiently altered to smectite; olivine phenocrysts < 1%, <1 mm,
altered to smectite. Groundmass is fine-grained, often mottled due to distribution of plagioclase
needles and dark groundmass minerals. Vesicles 2-3%, filled with smectite and carbonate, Piece
1 is a pyrite nodule {518 g} with minor smectite on the surface. Veins and veinlets are filled
with smectite and carbonate,

Shipboard Data

Magnetic Data: 61-63 em
MNRM Intensity [emu/cc) 38.68 x !G'a
Stable Inclination +239
Physical Property Data; 4749 em

Vp (km/sec) 5.89
Porosity (%) 37

Wet Bulk Density {g/ec) 2.885
Grain Density [g/cc) 284
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG SITE CORE |SECT.
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Visual Description
Sparsely phyric massive basalt. Basalt is gray to greenish-gray; moderately altered. Plagioclase

phenocrysts 5%, <4 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite. Ground-

mass is fine-grained, Vesicles 4%, <2 mm, filled with smectite and some carbonate, Veins are
filled with smectite and carbonate.
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Visual Description

Sparsely phyric massive basalt. Basalt is medium gray; relatively fresh, Plagioclase phenocrysts
5-7%, <& mm, fresh; olivine phenocrysts < 1%, < 1 mm, altered to smectite. Groundmass is
fine-grained, uniform. Vesicles 2-4%, filled with smectite and carbonate. Scattered veins and
veinlets are filled with carbonate, smectite and minor pyrite.

Shipboard Data

Physical Property Data: 4446 cm
Vp (km/sec) 593
Poraosity (%) 6.7
Wet Bulk Density (g/cc) 2885
Grain Density (g/cc} 299
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Visual Description

Sparsely phyric massive basalt. Basalt is gray to greenish-gray ; relatively fresh to 60 em, mod-
erately to highly altered in lower part of section. Plagioclase phenocrysts 5-7%, < 7 mm, mostly
fresh. Groundmass is finegrained uniform, Vesicles 2-3%, <1 mm, filled with smectite and
carbonate. Veins most comman in lower part of section, filled with smectite, carbonate and
minor pyrite,

Shipboard Data

Bulk Analysis: 48-50 em Magnetic Data: B0-62 cm
SiOz 49.50 NAM Intensity {emu/cc) 16.78 x 10'3
AlaOq 15.90 Stable Inclination 247
Feq0g 10.30

MaO 1

Cal 12.80

Nay0 1.99

K20 0.03

Tio, 1.08

P205 0.12

MnO 016

LOI 1.7

H0* 0.83

Hy0 N.D.

002 0.10
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Visual Description

Sparsely phyric massive basalt. Basalt is gray to light gray, greenish-gray or reddish-brown where
altered: highly altered in upper 95 cm, moderately altered in lower part of section. Plagioclase
phenocrysts 7%, <3 mm, most fresh; olivine phenocrysts <1%, <1 mm, altered to smectite.

is fin ined highly altered from 0 to 85 cm; alteration has formed
vuggy areas with vugs up to 10 mm, either open or partly filled with smectite, carbonate, silica,
pyrite and zeolite(?); locally oxidized. Vesicles in piece 4 are about 1%, filled with smectite
and carbonate, Pieces 3 and 4 may fit together but the relationship is not clear.

Thin Section Description

Location: 34 em

Texture: porphyritic - quench

Phenocrysts: plagioclase, 15%, <3 mm, eubedral

Groundmass: olivine, 3%, 0.3 mm, subhedral; plagioclase, 25%, <0.5 mm, acicular; clinopyroxena,

50%, poorly crystallized radiating sheaves;opaque, 6%, 0.02 mm, euhadral
Vesicles: 1%, <0.8 mm, round; several large vugs to 2 cm

Alteration: plagioclase partly to zeolite{?); olivine to smactite; smectite, carbonate and zeolite({?)
fill vesicles and vugs

Thin Section Description

Location: 95 cm

Texture: quench

Phenocrysts: plagioclase, < 1%, 0.3 mm, subhedral

Groundmass: nlmnn -:'l% 0.3 mm, subhedral; plagioclase, 12%, <0.5 mm, acicular; clino-
%, ;opague, 2% 0.01 mm, granular

Py .
Vesicles: <1%, 0.5 mm, round
Alteration: olivine to carbonate; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 34-96 cm Magnetic Data: 82-86 cm
502 50.50 NRAM Intensity (emu/ce) 16.82 x 10'3
Alg0g 15.90 Stable Inclination +22.7"
Fezos 11.44

MaO 7.8 Physical Property Data: B64-66 cm
Ca0 10.30 Vp [km/sec) 398
NayO 27 Porosity (%) 235
KZO 0.10 Wet Bulk Density (g/cc) 2,405
Ti0g 1.85 Grain Density (g/cc) 288
P205 013

MnQ 0.18

LOI 2.0

Hy0' 1.29

HQO' N.D.

€0y 0.09

81y ALIS
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Visual Description

Sparsely phyric massive basalt. Basalt is gray to greenish-gray with brown staining along veins,
particularly in piece 3A. Plagioclase phenocrysts ly distributed ranging from 4-7%, <5
mm, fresh. Groundmass is very fine-grained, uniform, Vesicles < 1%, filled with smectite, car-
bonate and minor pyrite. Veins and veinlets present throughout, filled with carbonate, smectite
and pyrite.
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Visual Description

Sparsely phyric massive basalt. Basalt is gray to greenish-gray; moderately to weakly altered,
Plagioclase phenocrysts 5-8%, <3 mm, fresh, Groundmass is fine-grained with irregular patchy
appearance. Vesicles < 1%, filled with carbonate and smectite, Veins are filled with carbonate,
smectite, zeolite(?) and minor silical?).

Shipboard Data

Magnetic Data: 7375 em
NRM Intensity (emu/ec) 1392 %109
Stable Indlination 273
Physical Property Data: 102-104 em
Vp (km/sec) 5.70
Porosity (%) 49

Wet Bulk Density (gfee) 285

Grain Density (g/cc) 295

81¥ ALIS
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CORE |SECT.
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Visual Description

Sparsely to moderately phyric massive basalt. Basalt is gray to greenish-gray; moderately altered.
Plagioclase phenocrysts 5-10%, <3 mm, frash, occur either as single crystals or as glomerocrysts;

olivine phenocrysts < 1%, < 1 mm, altered to smectite, is fine- to medium-grained,
uniform. Narrow veinlets cut entire section, filled with carbonate and smectite. Minor pyrite is
disseminated in groundmass.
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

»|mrox

5[2[a]1]s [1]e] T3

WVisual Description
Sparsely phyric massive basalt. Basalt is gray to greenish-gray; moderately altered. Plagioclase

phenocrysts 5-8%, <8 mm, fresh; olivine phenocrysts < 1%, filled with smectite and carbonate.

Veins cut entire section, filled with smectite, carbonate and minor pyrite. Some pyrite is also
disseminated in groundmass.

Shipboard Data

Physical Property Data: 8385 em
Vp (km/sec) 6.17
Porosity (%) 8
Wet Bulk Density (g/cc) 289
Grain Density (g/cc) 295
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FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

H
VISUAL CORE DESCRIPTION g
E
A

s[1fa]1]s [1]e] s

Visual Description

Sparsely to moderately phyric massive basalt. Basait is medium to dark gray; relatively fresh.
Plagioclase phenocrysts 7-10%, <5 mm, fresh; alivine phenocrysts <1%, <2 mm, altered to
smectite. Groundmass is fine- to medium-grained, uniform, mottled. Vesicles < 1%, filled with
carbonate. Sparse veins filled with smectite and carbonate.

Thin Section Deseription

Location: 104 em

Texture: parphyritic - quench

Phenocrysts: plagioclase, 10%, <3 mm, euhedral

Groundmass: olivine, 3%, 0.3 mm, euhedral; plagioclase, 10%, <0.5 mm, skeletal laths; clino-
pyroxene, 72%, radiating sheaves; opaque, 5%, 0.01 mm, granular

Vesicles: < 1%, 0.2 mm, round

Al 12 alivine to fills vesicles
Shipboard Data

Bulk Analysis: 102-105 cm
5i02 50.50

J\I203 15.60

Fe:Oa 10.22

MgO 7.44

Calr 12.80

NaZO 203

KZO 0.03

Tio, 1

P205 on

MnOD 0.16

Lo 1.2

Hot 083

Hy0 N.D.

C02 0.07
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5]2

a[1]s

CORE |SECT.

[1]s] Is

P |mrox

Visual Description

Sparsely to moderately phyric massive basalt, Basalt is gray 1o greenish-gray; moderately altered
Plagio_dm phenocrysts 7-10%, <3 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to

3 | is fine- to medi ined, uniform. Scattered veins are filled with
carbonate and smectite.
Shipboard Data
Magnetic Data: 131-133 em
NAM Intensity emu/cc) 1623 103
Stable Inclination .4
Physical Property Data: 30-32 om
Vi tkm/sec) 626
Porosity (%) 20
Wet Bulk Density (g/cc) 293
Grain Density (g/ce) 297
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CORE |SECT.

[1]o] s

FOR IGNEOUS ROCKS LEG | SITE
al1]e

H
VISUAL CORE DESCRIPTION 2
E
A

5|2

Visual Deseription

Sparsely to moderately phyric massive basalt. Basalt is gray to greenish-gray; relatively fresh,
Plagjoclaie phenocr\rsu 7-10%, <3 mm, fresh; olivine phenocrysts 41% <1 mm, alterad to

1s is fine- to medium-grained, unif tl 1 due to variations
in phsnocrysts content, Vesicles 1%, filled with smectite, Scatterad veinlets are filled with
smectite, carbonate and minor pyrite.
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VISUAL CORE DESCRIPTION i
FOR IGNEOUS ROCKS tec | siTe |g| come |sect.
s[2]al1[s [a] [1]o] |7
Visual Description
Sparsely phyric massive basalt. Basalt is medium gray to greeni + mod Iy to highly

altered, Plagioclase phenocrysts 5-8%, <3 mm, fresh; olivine phanocr\fsts <1%, <1 mm, altered
to smactite. Groundmass is fine- to conrs&gralnad with grain size increasing gradually down-

ward, Scattered veinlets filled with smectite, carbonate and minor pyrite, Pyrite is also dissemi-

nated in groundmass. Two highly altered zones occur in pieces 3C and 3D.
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

P |mrozx

5|2

afifs]a] [2]o] |1

Visual Description

Sparsely to moderately phyric massive basalt. Basalt is gray to greenish-gray; weakly to moder-

ately altered, Plagioclase pher!ocrvm 5:10%, =3 mm, fresh; olivine phenmwm < 1% <1mm,

altered to smectite. Groundmass is holoerystalline, i to coarse-grained, Scat-
tered veins are filled with smectite and carbonate.

Shipboard Data

Physical Property Data: 59-61 cm

Up (km/sec) 6.1

Parosity (%) 25

Wet Bulk Density (g/cc) 2.905

Grain Density (g/cc) 2.96
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5]2

SITE

4[1—[3

CORE |SECT.

Jzo [z

B|lmrox

Visual Description
Sparsely to moderately phyric massive basalt, Basalt is gray to greenish-gray; weakly to moder-

arely altered, Piagmciaw ph!nocl'\fsls 7-10%, t'lﬂ mm, fmh ulwm phenocrysts <1%, <1 mm,

altered to is fine- to Vesicles < 1%, filled with
carbonate. Scattered veins are also filled with v:.arbonare M.nnr smectite ocecurs in groundmass,

Shipboard Data
Magnetic Data: 57-59 em
NRM Intensity {emu/cc) a82x 103
Stable Inclination +30.9"
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

Visual Description

SITE

CORE

SECT.

5|2

af1]s

P |mrox

[2]o

Sparsely to moderately phyric massive basalt. Basalt is gray to greenish-gray; weakly altered,
Plagioclase phenocrysts 5-10%, <4 mm, fresh; olivine phenocrysts <1%, < 1.5 mm, altered to
smectite, somewhat irregular in distribution. Groundmass is holoerystalline, medium- to coarse-
grained, uniform. Sparse veins are filled with carbonate and smectite, Minor smectite and pyrite

occur in groundmass.

Shipboard Data
Physical Property Data:
Vp (kmisec)

Porasity (%)

Wet Bulk Density (g/cc)
Grain Density (g/cc)

18-21 om
585
23
2925
2.96
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG SITE CORE

SECT.

p|mroz

[2]o

5|2 |a[1]8

[a

Visual Description

Sparsely to moderately phyric massive basalt, Basalt is gray to greenish-gray; weakly to moder-

ately alterad. Plagioclase phenocrysts 7-10%, <8 mm, fresh; olivine phenocrysts 1%, <5 mm,
altered 1o smectite and carbonate. Groundmass is holocrystalline, medium-grained, uniform,
Vesicles < 1%, filled with smectite. Sparse veinlets also filled with smectite; prominent veins in

piece 1 filled with smectite and pyrite. Minor smectite also oceurs in groundmass.
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VISUAL CORE DESCRIPTION

> |mrox

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.
5|24 rl IS | 2 I 0 5

Visual Description

Sparsely phyric massive basalt. A cooling break occurs between pieces 3 and 4 but the basalt
above and below is mineralogically similar. Basalt is medium to dark gray; relatively fresh. Plagio-
clase phenocrysts 5-7%, <4 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite.
Groundmass is fine- to medium-grained, decreasing in grain size toward the glass selvedges on
pieces 3 and 4; glass selvedges are completely altered to smectite. Vesicles 1-2%, filled with
smectite, carbonate and minor pyrite. Sparse veins also are filled with smectite and carbonate.
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VISUAL CORE DESCRIPTION

P |mrozx

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.
s[2]a[1]8]a] [2]0o] |6

Visual Description
Sparsely phyric massive basalt. Basalt is medium gray; relatively frash, Plagioclase phenocrysts

5-7%, <3 mm, fresh; olivine phenocrysts < 1%, <2 mm, altered 1o smectite. Groundmass is holo-
erystalling, fine- to medium-grained, somewhat mottled. Vesicles 1%, filled with smectite and

minor carbonate. Veins are commean, filled mostly with smectite and minor carbonate and pyrite;

prominent vein in piece 1B also has silica. Pyrite is also disseminated in groundmass.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

5[2]af1]s

CORE |SECT.
2o] [7

> |mrozx

Visual Description

Sparsely phyric massive basalt. Basalt is gray to greenish-gray; weakly altered. Plagioclase pheno-
crysts 7%, <5 mm, fresh; olivine phenocrysts 1%, <3 mm, altered to smectite. Groundmass is
holocrystalline, fine- to medium-grained, uniform, Vesicles 2%, <2 mm, filled with smectite
and cark Veinlets are . filled with ite and carb .

Thin Section Description

Location: 63 cm

Texture: porphyritic - quench

Phenocrysts: plagiock 7%, <3 mm, euhedral

Groundmass: olivine, 4%, < 0.5 mm, euhedral; plagioclase, 40%, <0.5 mm, acicular; clinopyroxene,

42%, 0.1 mm, granular to radiating sheaves; opague, 2%, 0.02 mm, granular; glass, 3%, devitrified
Vesicles: 2%, < 0.8 mm, round
Alteration: olivine to smectite; smectite and carbonate fill vesicles

Shiphoard Data
Bulk Analysis: 62-64 cm Magnetic Data: 24.26 em
sio, 50.60 MAM Intensity {emufce) 41,67 % 103
Al,0; 1600 Stable Inclination 4225

Fezoa 10,38

MgO 753

Ca0 12.80

Nan© 2,10

K,0 0.03

Tio, 113

P50z o1

MnO 0,16

Lol 1.16

Hy0* 079

Hy0 N.D.

co, 0,06
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. VISUAL CORE DESCRIPTION g

8 2 FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.

= 2

o

E s[z[a[1]s[a] [2]1] |1
Visual Dascription
Sparsely phyric massive basalt. Basalt is gray to greenish-gray ; weakly 1o moderately altered,
Flagioclase phenocrysts 5-8%, <3 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered 1o

ite, G 1y ist ystalline, fine- to medium-grained; piece 6D is h

coarser grained than the rest of the section but grades into the finer-grained portions. Vesicles
1-2%, <1 mm, filled with carbonate and smectite. Basalt is heavily veined, especially in pieces
& through 8; veins are filled with carbonate, smectite, silica(?) and zeolite(?),
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VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG SITE CORE [SECT.

> |mrox

s[2|a[1[s [a] [2]2] [

Visual Description

Sparsely phyric massive basalt. Basalt is gray 1o ish-gray; y altered. P
phenocrysts 5% <5 mm, fresh, |houqh often stained green; oliving phnnocrysl: <1%, <1 mm,
altered 1o Gr is ocry ine, fine-grained, often mottled. Vesicles < T%
<1 mm, filled with carbonate and Veins are filled with carb

and pyrite, Pyrite is also disseminated in groundmass.

Shipboard Data

Physical Property Data: 35-37 em
Vp (km/sec) 559
Porosity (%} 68
‘Wet Bulk Density (afcc) 2.79
Grain Density (g/cc) 293
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VISUAL CORE DESCRIPTION

FOR IGNEQOUS ROCKS LEG | SITE CORE |SECT.

»|mMrOoxT

5|2 4[1|a

[2]2] |2

Visual Description

Sparsely phyric massive basalt. Basalt is medium gray; weakly altered. Plagioclase phenocrysts
7%, <4 mm, fresh or stained along cl ges, citen in gl ysts; olivine phenocrysts 1%,
<1 mm, altered to smectite. Groundmass is holocrystalline, fine-grained, often mottied due 1o
uneven distribution of plagioclase needles. Vesicles 1%, <1 mm, filled with smectite and car-
bonate. Sparse veins are filled with smectite, carbonate and minor pyrite.

Shipboard Data

Bulk Analysis: 33-35 cm Magnetic Data: 19:21 em
si0, 50.90 NRM Intensity (emu/ce} 48.25 x 103
Aly0g 16.20 Stable Inclination +26.0°
Fezﬂa 10.98

MgO 6.28

Ca0 13.40

N32Cl 209

K20 0.05

'ﬁOz 1.15

PZOS 0.2

MnO 0.7

Lol 13

H0" 0.82

Hy0 N.D.

C02 0.08

8lv LIS
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ES 3 2 VISUAL CORE DESCRIPTION L E 25 3 ¢ & VISUAL CORE DESCRIPTION L
::_tg B g % = FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT. z 23 8 E g = FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
82 &£ & £ % 8 85 8 8 £ 3
&8 5 5 < 4 5[2[al1[s [a] [2]2] |3 m £ 852 28 s|z[a[1fe [a] T2[s] |1
|_ Visual Description E Visual Description
Sgarselvl phvgg mugiv; bhasalt. Secliorfl consists of 9 basalt fragments that stuck in the pipe = Sparsely phyric basalt, Basalt is gray to greenish-gray; slightly altered. Plagioclase phenocrysts 7%,
after pulling Core 22, Two frag it together, The frag are lithologically similar =<5 mm, partly altered and stained green; olivine phenocrysts 1%, <3 mm, altered to smectite,
to the remainder of Core 22 and are probably derived from the interval below Core 22, Saction | A Groundmass is fine-grained to glassy; glass zone in piece 1 is surrounded by a fine-grained zone;
2, 60 cm and above the bit, A glass is fresh. Veins filled with carbonate and smectite.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

s[2[a1]s

CORE |SECT.

[2]a] n

P |mrozx

Visual Description

Sparsely phyric pillow basalt. Basalt is medium to derk gray; relatively fresh. Plagioclase pheno-
crysts 5%, <3 mm, fresh; olivine phenocrysts 1%, <1 mm, sltered to smectite; dinopyroxens
phenocrysts < 1%, <2 mm, ded, fresh. G d is fine-grained to glassy; glass selvedges
are mostly altared to smectite but fresh glass is present in piece 3A. Vesicles <1%, <05 mm,
filled with smactite and carbonate. Veins are filled with smectite, carbonate and minor pyrite.
Vuggy patches of carbonate occur in pieces 1B and 38,

Thin Section Description

Location: 54 em

Texture: porphyritic - quench

Phenocrysts: plagioclase, 8%, < 3.6 mm, eubedral

Groundmass: olivine, 3%, 0.2 mm, subhedral; plagiociase, 45%, <0.5 mm, laths; clinopyroxene,
34%, <0.1 mm, granular to radiating sheaves; opaque, 3%, 0.02 mm, granular; glass, 5%, altered

Vesicles: 2%, 0.5 mm, round
Alteration: olivine and glass to il ite and carb fill vesicles

Thin Section Description

Location: 78 cm

Texture: porphyritic - quench

Phenocrysts: plagioclase, 10%, <8 mm, euhedral

Groundmass: olivine, 4%, 0.5 mm, euhedral; plagioclase, 15%, <0.5 mm, acicular; clinopyroxens,
88%, poarly cyrstallized, radiating sheaves; opague, 1%, 0.01 mm, granular
Vesicles: 1%, 0.2 mm, round

A lagioclase partly to ite; olivine to and carbonate fill vesicles.
Shipboard Data

Bulk Analysis: 5052 em 79 em Physical Property Data: 4547 em
si0, 50.30  50.40 Vp (km/sec) 595
AI2D3 16.00 17.00 Porosity (%) 48
Fa203 10.01 8,57 Wet Bulk Density (g/ec) 2885
MgO 7.30 6.1 Grain Density (g/ee) 296
Cal 13.20 12.20

NayO 2,02 2.34

K20 0.03 0.08

'I'i02 1.13 1.18

PZDS 011 0.2

Mn 0.16 0,12

Lol 18 20

Hy0* 082 113

HZO N.D. N.D.

co, 0.07 0.06
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VISUAL CORE DESCRIPTION 2
FOR IGNEOUS ROCKS LEG | SITE g | CORE |SECT.
s[2[a[1]8[a] [2]2] 2
Visual Description
Moderately phyric pillow basalt, Basalt is gray to g ish y altered, Plagioc

phenocrysts 10%, <4 mm, fresh; olivine phenou‘vsts 1%, <2 I'l|l|1 altered to carbonate and
smectite; clinopyroxena phenocrysts <1%, <2 mm, fresh, in glomerocrysts with plagioclase.
Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite, Vesicles 1%,
<2 mm, filled with carbonate and smectite. Veins are present throughout, some 1 cm wide,
filled with smectite, carbonate, silica and minor pyrite. Groundmass is partly replaced by
smectite in pieces 1 and 2A. Piece 3C is somewhat brecciated,

Shipboard Data
Magnetic Data: 4547 cm
NAM intensity (emu/ce) 14.59 x 10‘3
Stable Inclination +31.8°
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VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG

[s]2

SITE
a[1]s

CORE
[2]s] Tn

SECT.

»|mrozx

Visual Description

Moderately phyric to aphyric pillow basalt. Phenocrysts distribution is uneven, mostly moder-
ately phyric but with aphyric zones from B to 22 ecm and 48 to 72 cm. Basalt is medium to
dark gray; slightly altered, Plagioclase phenocrysts 0-10%, <3 mm, fresh; olivine phenoerysts
0-1%, <3 mm, fresh; olivine phenocrysts 0-1%, <1 mm, altered to smectite; clinopyroxene
phenocrysts 0-1%, <2 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges are
partly altered to smectite; fresh glass ocours at 75 cm; in aphyric zones groundmass is some-
what granular, Vesicles 0-2%, unevenly distributed, <1 mm, filled with smectite and carbonate.
Veins are comman, some up to 1 cm wide, filled with smectite and carbonate; some show
slight oxidation,

Thin Section Description
Location: 67 cm
Texture: aphyric - quench
Phenocrysts: none

Groundmass: olivine, < 1%, <0.2 mm, euhedral; plagioclase, 50%, 0.2 mm), skeletal; clinopyroxene,
45%, radiating sheaves; opaque, 4%, 0.02 mm, granular

Vesicles: 1%, <0.2 mm, ground

Alteration: olivine and minor i ial material to and carbonate fill vesicles
Shipboard Data

Bulk Analysis: 66-67 cm Magnetic Data: 47-49 cm
Sit')2 50.80 NRM Intensity [emu/fce) 13,66 x 103
Aly04 15.30 Stable Inclination +35.0°

Fe203 10.32

MgO 7.40 Physical Property Data: 145-147 cm
Ca0 12.80 Vi (km/sec) 5.63

Nazc 2.30 Porosity (%) 58

K,0 0.04 Wet Bulk Density (g/ce) 282

TiOy 1.3 Grain Density (g/ce] 291

Pa0g 0.13

MnO 0.16

Lol 1.7

Hy0" 0.65

H20 N.D.

€O, 0.15
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5|2

SITE
a[1]s

CORE

[2[s] |2

P> | mrozx

Visual Description

Moderately phyric to aphyric pillow basalt. Most of section is moderately phyric; pieces 3 and 4
are aphyric. Basalt is gray to greenish-gray; Iy altered, Plagioclase phanocrysts 0-10%,
«3 mm, fresh; olivine phenocrysts 0-1%, <2 mm, altered to smectite; clinapyroxene pheno-
erysts < 1%, <2 mm, anhedral, fresh. Groundmass is fine-grained to glassy ; glass selvedges ara
partly altered to smectite. Vesicles 1-2%, < 1 mm, filled with carbonate and smectite. Veins are
commaon, some to 1 em wide, filled with carbonate and smectite.

Shipboard Data

Bulk Analysis: 87-89 cm Magnetic Data: 142-144 cm
s.iC!2 50.00 MAM Intensity (emu/ec) 949 x 10“3
AIZOS 16.70 Stable Inclination +33.6°
Feg0g 1"m.n

MaO 7.8

Ca0 12.40

Nag0 223

K50 0.04

Tio, 1.39

P530g on

MnO 0.6

Lo 1.9

Hy0" 0.85

Hy0" N.D.

Co, 0.09

81y H.LIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE

CORE

p|mrozx

5/2]4[1]8 [2]5] |3

Visual Description

Sparsely phyric 1o aphyric basalt. Basalt is aphynr. aI top of snclmrl gradual!v becommg
sparsely phyric in piece 1B. Basalt is gray to g gray; y altered. P

phenocryst 0-6%, <4 mm, fresh, Gtoum}mm is fine-grained but no glass selvedges are présent,
Wesicies 1-2%, filled with smectite and carbonate. Veins are filled with carbonate and smectite.

Miner pyrite occurs in groundmass.
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VISUAL CORE DESCRIPTION
FOR IGNEQUS ROCKS LEG

5[2

SITE

e

CORE |SECT.

[2]e] |o

»|mrox

Visual Description

Sparsely nhvnc rnssmu hasall Basall is gray to greenish-gray, reddish-brown along oxidized
veing; y alten ysts 5%, <& mm, fresh; olivine phenocrysts
«1%, <1 mm, altered 1o :ma:;ms. :Imop\rm:snu phenocrysts H& «2 mm, fresh, Groundmass
is line‘grainad, often mottled due to slight variations in grain size. Vesicles < 1%, filled with
smectite and carbonate. Veins and veinlets are present throughout section, filled with smectite,
carbonate and minor silica, Some veins are slightly oxidized,

Shipboard Data
Physical Property Data: 60-62 cm
Vp (kmisec) 5.88
Parosity (%) 4.3
Wet Bulk Density (g/cc) 2.885
Grain Density (g/cc) 295

81 LIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5|2

SITE

AE

CORE
2]e] [2

SECT.

» |mrozx

Visual Description

Sparsely phyric massive basalt and pillow basalt. Massive basalt occurs from top of section to
base of piece 2F at 110 cm; pillow basalt extends from 110 cm to base of section. Massive
basalt is gray to g ish-gray; d Iy altered. Plagioclase phenocrysts 7%, <5 mm, fresh;
olivine p!'\anocrvsts 1%, <‘I mm, altered to smectite; cimcpwaxene phenncrvst: <1%, <2 mm,
fresh. d is medi ined to very i ed, generally d g in grain size
downward. Vesicles « 1%, filled with carbonate and smectite. Veins are mmmnn between 85
and 110 em, filled with carbonate and smectite. Pillow basalt is gray to greenish-gray, reddish-
brown where stained along oxidized veins; highly altered. Plagioclase phenoerysts 5%, <4 mm,
fresh; olivine 1%, = 1 mm, altered to smectite; clinopyroxene phenocrysts < 1%, <2 mm, frash.
Groundmass is very fine-grained. Many veins and veinlets are present, filled with smectite and
carbonate. Minor breccia occurs at top of pillow sequence in piece 2G.

Shipboard Data

Bulk Analysis: 1417 cm Magnetic Data: 35em
5i0, 50.90 NRM Intensity (emu/ee) 12.01 x 1073
Aly04 16.00 Stable Inclination +23.0°
Fes04 10.94

MaO 6.82

Cal 13.70

Nag0O 1.96

Ka0 0.03

Ti02 113

P05 0.1

MnQ 017

Lol 1.7

HzOt 0.84

Hp0- N.O.

€0z 0.41
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5)2

SITE

41]s

CORE |SECT.

|2]6] |3

> |mrox

Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray, reddish-brown in some oxidized
zones; moderately altered, Plagioclase phenocrysts 8-10%, <4 mm, fmsh accur as smgle crystals
or in glomerocrysts; olivine phenocrysts 1%, <1 mm, altered 1o
clinopyroxene phenoerysts <1%, <2 mm, lrash rounded, Gr is fi grai

d to glassy,

glass selvedges are mostlv almrcd 1o smectite bul sama hash glass is present in pneees 8C and 5D.

Veins are throughout, filled with ite and Minor pyrite is disseminated
in groundmass.

Shipboard Data

Physical Property Data: 21-23 cm

Vp (km/sec) 5.22

Porosity (%) 8.0

‘Wet Bulk Density (g/cc) 272

Grain Density (g/ce) 2.86

81y HLIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

[s]2

SITE

4]1s

CORE |SECT.

BOND

P |Mrox

Visual Description

Moderately phyric pillow basalt. Basalt is greenish-gray; moderately to highly altered, Plagioclase
phenocrysts 8-10%, <5 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite. Ground-
mass is fine-grained to glassy; glass selvedges are mostly altered to smectite but some fresh glass
is present in the core catcher sample. Mostly non-vesicular, but rare vesicles occur in breccia of
piece 2; vesicles <1 mm, filled with carbonate, Scattered veins are filled with carbonate, smeetite
and minor pyrite. Some pyrite is also disseminated in groundmass.

Thin Section Description

Location: 112 em

Texture: porphyritic - quench

Phenocrysts: clivine, 1%, < 1 mm, euhedral; plagioclase, 10%, <2 mm, euhedral

Groundmass: olivine, 2%, <0,2 mm, subhedral, plagioclase, 12%, <0.3 mm, skeletal; clinopyroxene,

69%, very poorly crystallized; opaque, 4%, 0.02 mm, granular
Vesicles: 2%, <0.4 mm, round
Alteration: olivine to smectite and carbonate; smectite and carbonate fill vesicles

Shipboard Data

Bulk Analysis: 111-114 em Magnetic Data: 4143 cm
5':02 49.70 NRM Intensity (emu/cc) 17.56x 103
AlyOg 18.30 Stable Inclination +26.5"
Fezﬂa 9.14

MgO 7.03

Ca0 12.60

Na?ﬂ 225

K0 0.07

'ﬁClz 1.28

P205 0.12

MnQ 0.2

LOI 25

Hy0" 123

H20 N.D.

('.02 0.50
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5[2]a]1]s

Visual Description

Sparsely to moderately phyric pillow basalt and broken pillow breccia. Pillow basalt occurs in
the upper and lower parts of the section and is separated by breccia in the interval between
60 and 95 cm. Pillow basalt is medium te dark gray; relatively fresh, Phenocryst distribution is
non-uniform, ranging from 2-5% in the upper part of the section to 15-20% in the lower part.
Plagioclase phenocrysts 2-18%, <9 mm, fresh; olivine phenecrysts 0-3%, <4 mm, altered to

ite. Gi l is fine-grained to glassy; glass selvedges are partly altered to smectite.
Fractures are filled with smectite and carbonate. Piece 11A has glass zone at end of fracture
suggesting fracturing during quenching. Breccia is dark greenish-gray; moderately altered.
Angular fragments of crystalline basalt and glass are in a matrix of dark green smectite.

Shipboard Data

Magnetic Data: 3133 em 78.-80 em
NRM Intensity (emu/cc) 12.48 x 103 596103
Stable Inclination +22.8" +54.8°
Physical Praperty Data: 21-23 cm

Vp (km/sec) 5.30

Porosity (%) 8.8

‘Wet Bulk Density (g/cc) 274

Grain Density {g/cc) 2.90

81v41IS
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VISUAL CORE DESCRIPTION Y
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sl2fal1|8[a] [2]7] |2
Visual Description

Sparsely to moderately phyric pillow basalt. Basalt is gray to greenish-gray; moderately altered.
Phenocrysts distribution is variable ranging from 1-2% in pieces 7 and 8 to 15% in pieces 5 and
6. Plagioclase phenocrysts 2-14%, <2 mm, fresh; olivine phenocrysts 0-1%, <1 mm, altered 1o

ite. Gi is fine-grained 1o glassy; glass selvedges partly altered to smectite. Vesicles
< 1%, <1 mm, filled with carbonate. Veins and veinlets are filled with smectite, carbonate and
minor pyrite.

Thin Section Description

Location: 69 cm

Texture: porphyritic - quench

Phenocrysts: olivine, 2%, < 0.8 mm, euhedral; plagioclase, B%, <2.5 mm, euhedral

Groundmass: plagioclase, 10%, <0.2 mm, acicular; clinopyroxene, 76%, radiating sheaves; opaque,

4% 0.01 mm, granular
Vesicles: 1%, 0.2 mm, round to ovaid

Alteration: olivine and minor plagioclase to fills vesicles
Shipboard Data

Magnetic Data: 67-69 cm

NRM Intensity (emu/oc) 2018 x 10'3

Stable Inclination +36.6°

Physical Property Data: 8890 cm

Vp (km/sec) 5.31

Porasity (%) 81

Wet Bulk Dansity (g/ce) 273

Grain Density (g/ec) 286
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray; weakly to moderately altered,

Plagioclase phenocrysts 10%, <4 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles <1%,

<1 mm, filled with carbonate and smectite. Veins are also filled with smectite and carbonate,
Piece 1A is sideromelane breccia derived from pillow rinds; partly altered glass fragments ara in
agreen smectite matrix.
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5|2

SITE
4(1 |s

CORE |[SECT.

2]8] |1

plmrox

Visual Description

Moderately phyric pillow basalt and piliow breccia. Breccia and pillow basalt are imermixed;
brececia occurs at and between glassy pillow margins, Basalt is gray to greenish-gray; moderately
altered. Plagioclase phenocrysts 5-10%, <6 mm, normally fresh but stained green or yellow near
altared breccia zones; olivine phenocrysts 1%, = 1 mm, altered to smectite. Groundmass is very
line-grained to glassy; glass selvadges are letely altered to ite. Vesicles < 1%, <0.5 mm,
filled with smectite and carbonate. Scattered veins are filled with smectite and carbonate. Breccia
is dark green to greenish-gray; intensely altered. Breccia consists of angular fragments of crystal-
line basalt and glass mineralogically similar to the pillow basalts, with a matrix of dark green
smectite, All glass fragments are altered to smectite and most smectite in the matrix probably
formed by alteration of glass. Carbonate and pink zeolite(?) replace some matrix material.

Shiphoard Data
Magnetic Data: 11-13cm

NRM Intensity (emu/ec) 0,035 x 103
Stable Inclination 358"

Physical Property Data: B5-67 cm

Vp (km/sec) 3.47
Porosity (%) 301

Wt Bulk Density g/ce) 2.28

Grain Density {g/cc) 284

cm
0 =

Piece Number

18

|
-
b=
Graphic
Representation

555+

Orientation

——

Shipboard Studies

DAOAYYNAN NN ANAN NN NN NN NN NN NN N N NNN NN NNANNNNNN N N NN NN | Alteration

Special Storage

8Iv 4LIS

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5[2

SITE

af1[s

CORE |SECT.

[2]s] |2

D |mroxT

Visual Deseription

Moderately to highly phyric pillow basalt. Basalt is gray to greenish-gray; moderately altered,
Phenocryst content is variable ranging from 10-15% in pieces 1 to 8 to about 26% in pieces 9

to 11, Plagioclase phenoerysts 10-20%, <7 mm, fresh; oliving phenocrysts 1-2%, <2 mm, altered
1o smectite; clinopyroxene phenocrysts 1-3%, <3 mm, fresh, mostly in glomerocrysts with plagio-
clase. Gruundmms is llne-gmmad to glassy; minor breccia zones are associated with glass selvedges;
alass y altered to Vesicles 1%, <2 mm, filled with smectite and
::‘;bonate Nlmor pink zeolite{?} occurs in breccia matrix. Piece 4D contains a fragment of altered

iment
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VISUAL CORE DESCRIPTION 2
E
A

s5[2[a]1]s

Visual Description

Maoderately to highly phyric pillow basalt and breccia. Breccia is abundant only between 85 and
130 em where it occurs between pillows and consists mostly of broken glass selvedges. Pillow
basalt is gray to greenish-gray; moderately altered. Phenocryst content varies from about 10%
near chilled pillow margins to about 20% in pillow interiors, Plagioclase phenocrysts B-16%, <6
mm, fresh; olivine phenocrysts 1-2%, <2 mm, altered to smectite; clinopyroxene phenocrysts
1-2%, <2 mm, fmh Groundmass i |s fln&-gramed to glassy, slightly coarser-grained in pillow in-
teriors; glass selvedges are pletely altered to ite. Vesicles 1-2%, <1 mm, filled with
smectite and carbonate. One large vesicle (1 em diameter) occurs in piece 10B. Veins are also
filled with smectite and carbonate, Inlarnltlnw bm:da is composed chiefly of altered glass frag-
ments in @ matrix of dark green ing minor cark and pink zeolite|?). Pieces
1A and 58 have small inclusion of altered sadiment.

Shipboard Data

Physical Property Data: 27-28 cm
Vp (km/sec) 513
Porasity (%) 8.6
Wet Bulk Density lg/cc} 2.67
Grain Density (g/ce) 282
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Visual Description

Moderately phyric pillow basalt and pillow breccia. Basalt is medium to dark gray; weakly altered.
Breccia is dark green; highly altered. Plagioclase phenocrysts 10-15%, <8 mm, frash to very slightly
altered; olivine phenoerysts 1%, <2 mm, altered to smectite; clinopyroxene phenocrysts < 1%,

<1 mm, fresh. Groundmass is fine-grained to glassy; glass selvedges are completely altered to
smectite. Vesicles 1%, filled with smectite and carbonate. Sparse veins are also filled with smectite
and carbonate, Breccia is mostly in piece 3; composed of angular glass and basalt fragments in a
ll'lal‘f!x of dark green smectite. Minor carbonate, pyrite and pink zeolite(?) are also present in the
matrix.

Thin Section Description

Location: 120 em

Texture: porphyritic - quench

Phenocrysts: olivine, 1%, < 1 mm, eubedral; 8%, <3 mm,

Groundmass: olivine, 2%, 0.3 mm, euhedral; plagioclase, 45%, 0.2 mm, skeletal; clinopyroxane,
radiating sheaves; opaque, 3%, 0,01 mm, granular

Vesicles; 1%, <0.4 mm, round

Al : olivine to ite and carl H ite and carbonate fill vesicles
Shipboard Data

Bulk Analysis: 120-122 em Magnetic Data: 130132 em
Si0, 50.50 NRM Intensity (emufcc) 20,79 x 103
NZOZ 18.30 Stable Inclination +21.6°

Fey0q 8.81

Mg0 6.60

CaD 12.10

NagO 2.60

KZO 012

Ti0y 127

Py0g 012

MnO 0.17

Lol 22

Hy0* 1.25

HzO' N.D.

COz 0o.o?

8I¥ d.LIS
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Visual Description
Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh, Plagioclass

phenocrysts 10%, <8 mm, fresh; olivine phenocrysts 2%, <2 mm, altered to smectite. Ground-

mass is fine-grained to glassy; most glass selvedges are altered to smectite but some fresh glass
is present in piece 1. Vesicles 1%, <05 mm, filled with carbonate. Scattered veinlets are filled
with smectite, carbonate and minor pyrite,
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Visual Description

Mocderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh except for
glass selvedges. Plagioclase phenocrysts 8%, <8 mm, fresh; olivine phenocrysts 1-2%, <1 mm,
altered to smectite, Groundmass is very fine-grained to glassy; glass selvedges are completely
altered to smectite. Vesicles < 1%, =0.5 mm, filled with carbonate. Veins are commaon in
incipiently brecciated zones, filled with smectite, carbonate and minor pink zealite(?).

Thin Section Description

Lecation: 36 cm

Texture: porphyritic - quench

Phenocrysts: olivine 1%, <0.5 mm, euhedral; plagioclase 8%, <3 mm, euhedral

Groundmass: oliving 1%, 0.1 mm, eubedral; plagiociase 10%, <0.4 mm, scicular; clinopyroxena
75%, poorly crystallized, radiating sheaves; opaques 5%, 0.01 mm; granular

Vesicles: <1%, <0.7 mm, round
Alteration: olivine to carbonate; carbonate fills vesiclas

Shipboard Data

Bulk Analysis: 35-37 cm Magnetic Data: 106-108 em
502 49.80 NAM Intensity {emu/cc) 19.26 x 10‘3
A]zﬂa 18.20 Stable Inclination +125°
Fey0q 8.20

mMal 6.78

Ca0 13.20

Nazﬂ 2.56

Ko0 0.36

Ti0, 1.27

P205 0.12

MnD 0.23

Lo 28

Ha0* 082

HaO" N.D.

002 113

g1y ALIS
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Visual Description

Moderately phyric pillow basait, Basalt is gray to greenish-gray; moderately aitered. Plagioclase
phenocrysts 18%, <7 mm, fresh; olivine phenocrysts 1-2%, <2 mm, altered 1o smectite. Ground-
mass is fine-grained to glassy; some glass selvedges are brecciated and all are altered to smectite,
carbonate and minor silica. Vesicles 1%, filled with smectite snd carbonate, Veins are also

filled with smectite and carbonate. Groundmass is locally altered to smectite.
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Visual Description

Sparsely phyric pillow basalt. This fragment was found in the bit during the bit change after
Core 29, Basalt is gray to greenish-gray; slightly altered, Plagioclase phenocrysts 8%, <5 mm,
fresh; olivine phenocrysts 1%, <1 mm, sitered to smectite. Groundmass is fine-grained 1o
glassy; glass ges are y altered to ite. Vesicles 1%, <0.5 mm, filled with
carbonate. Several veins are present, filled with smectite and carbonate.

81v 4.LIS
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Visual Description

Maodarately phyric pillow basal. Basalt is medium to dark gray; weakly altered, Plagioclase
phenocrysts 10-16%, <8 mm, fresh or somewhat stained near fractures; olivine phanocrysts
1%, =2 mm, altered 10 smectite; clinopyroxene phenocrysts < 1%, <0.6 mm, fresh, Ground-
mass is fine-grained to glassy; glass selvedges are mostly altered to smectite but fresh glass
oceurs in piece 40, Vesicles < 1%, filled with smectite. Numerous veins are present, filled
with smectite and carbonate; some veins are oxidized.

Thin Section Description

Location: 128 cm

Texture: porphyritic - quench

Phenocrysts: oliving 1%, <2 mm, euhedral; plagiociase 15%, <4 mm, euhedral

Groundmass: olivine 4%, <0.4 mm, eunhedral; plagioclase 30%, <0.5 mm, laths; clinopyroxene
44%, granular to radiating sheaves; opaques 5%, 0.01 mm, euhedral

Vesicles: 1%, <0.5 mm, round
Alteration: olivine to smectite and carbonate; smectite and carbonate fill vesicles

Shupboard Data
Bulk Analysis: 50-52 cm
Si0, 49.70
Aly0q 19.50
FegyOs 7.83
Mg 651
Ca0 13.40
Nag0 236
Kzo 0.06
TiO, 1.06
P205 0.0
MnO 0.14
Lai 25
Hy0" 0.88
:-|20' N.D.
€O, 0.66
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FOR IGNEQUS ROCKS LEG | SITE
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray; weakly altered. Pla_g:odnsa
phenocrysts 10%, <& mm, fresh; olivine phenocrysts 1%, <2 mm, altered to smectite. Ground-
mass s fine-grained 1o glassy; glass selvedges are mostly aliered 1o smectite. Ugsu:ie‘ <_'l‘)h.

< 0.5 mm, round and irregular in shape, filled with smectite, carbonate and minor pyrite.

Shipboard Data

Magnetic Data: 137-138 cm
NRM Intensity (emufce) 2017 x 102
Stable Inclination +17.3
Physical Property Data: 4648 cm

Vi (km/see) 5.72
Porosity (%) 45

Wet Bulk Density {g/cc) 2835

Grain Density lg/cc) 292
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Visual Description

Moderataly phyric pillow basalt, Basalt is medium to dark gray; relatively fresh. Phenocryst
distribution is uneven, more abundant in pillow centers and less abundant in quenched rims.
Plagioclase phenocrysts 6-12%, <5 mm, fresh; olivine phenocrysts 1%, <2 mm, altered 1o

smectite. Groundmass is fine-grained 1o glassy; glass selvedges are partly altered to smectite.
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray, reddish-brown or yellow where
oxidized; moderately to weakly altered. Plagioclase phenocrysts 10%, <4 mm, fresh or stained
green or yellow near veins; olivine phenocrysts 1%, =1 mm, altered to smectite, Groundmass

is fina-grained to glassy; qlass selvedges are v altered to ite, Veins to 1 cm wide
are filled with smectite and carbonate. Minor hyaloclastic breccia occurs in piece 7A,

Shipboard Data

Physical Property Data: 24-26 cm
Vip (km/sec) 5.38
Porosity (%) 6.2
Wet Bulk Density (g/cc) 270
Grain Density (g/cc) 2.83

8y LIS



vev

Piece Number

]

¥

g8 B

51 R ) d) @R ) S =) | || =

Orientation

Shipboard Studies

\ _I Alteration

SDP|

5

T AT

\

NN

Special Storage

1=

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5[2]4[1] s

SITE CORE |SECT.

[s]1] |1

» |mrox

Visual Description

Moderately phyric pillow basalt, Basalt is gray 1o greenish-gray, reddish-brown or yellow where
oxidized; moderately altered. Plagioclase phenocrysts 10-16%, <& mm, fresh or stained green
or yellow near veins; olivine phenocrysts 1%, <2 mm, altered to smectite; clinopyroxens
phenocrvsts <1%, <4 mm subrounded, fresh. Groundmass is fine-grained 1o glassy; glass

pl al[ered 10 - Vesicles 1%, filled with smectite and carbonate,
Rock n haamlv veined and fractured, pann:ularly in piece 2; veins are filled with smectite,
carbonate and minor pyrite.

Shipboard Data

Magnetic Data: 129131 cm
MAM Intensity [emu/cc) 20.56 x 10'3
Stable Inclination +34.3
Physical Property Data: 119-121 em:
Vp (km/sec) 5.49
Parosity {%) 6.9

Wet Bulk Density (g/ce) 276

Grain Density (g/ec) 288
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Visual Description

Moderately phyric pillow basalt breccia, Breccia is dark greenish-gray ; highly altered. Angular
fragments of crystalline basalt and glass are in a matrix of dark green smectite, carbonate and
minor pink zeolite{?). Crystalline fragments have 10-15% phenocrysts, Plagioclase phenocrysts
12-14%, <7 mm, partly altered to smectite; olivine phenocrysts 1-2%, <2 mm, altered to
smectite. Glass selvedges and glass are v altered to smectite.
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Visual Description
Moderately phyric pillow basalt and breccia, Basalt is gray to greenish-gray; moderately altered.
Breccia is dark greenish-gray; highly altered. Plagioclase phenocrysts in basalt are 5-15%, <5 mm,
parthy altered along cracks and stained green or yellow; olivine phenocrysts 1-2%, <1 mm,
altered to smectite. Groundmass is fine-grained to glassy; glass selvadgns are mmplemy altered
to smectite, Vesicles 1.3%, <0.5 mm, filled with carb Breceia is hyalocl

of crystalline and glassy fragments in a matrix of green smectite, carbonate, silica and pink
zealitel?).

Thin Section Description

Loeation: 95 cm

Texture: porphyritic - quanch

Phenocrysts: olivine 2%, < 0.6 mm, euhedral; plagioclase 16%, <3 mm, euhedral
Groundmass: glass 79%, slightly devitrified

Vesicles: 3%, <1 mm, ovoid to irregular

Alteration: olivine and some plagioclase to smactite

Shipboard Data

Magnetic Data: 35.37 em
NRM Intensity {emufcc) 786x 102
Stable Inclination 278"
Physical Property Data: 68 cm

Vp (km/sec) 3.44
Porosity (%) 302

Wet Bulk Density (g/cc) 232

Grain Density {g/cc) 2.86
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Visual Description

Moderately phyric basalt. Basalt is greenish-gray to reddish- or brown where
moderately altered. P!agsoclase phnnwv;u 10%, <& mm, fmsh olivine phenocrysts 1%, <1 mm,
altered 1o i o isf d. Vesicles ‘i% filled with smectite. Minor veins
are filled with smectite and are usually o»-d’lud
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2 u§ B g 22 FOR IGNEOUS ROCKS LeG | sITE |g| come |sEcT. 2 ¢85 3§ 3 FOR IGNEOUS ROCKS LEG [ SITE |g( come [sECT.
g 88 § 82 8 85 2 8 = %
m 2 S35 5 £ 2 s|2|a| 8| A |3]3] |1 o & 25 a 23 s[2]a[1[ e[a] [3[s] [2
I_ Visual Daseription N S X ; Visual Description
l/ Moderately phyric pillow basalt. Basalt is gray to greenish-gray, reddish- to yellowish-brown | -1 Moderately phyric pillow basalt, Basalt is gr ish-gray, reddish- to yell dhh where
|/ where oxidized; moderately altered. Plagioclase phenocrysts 10%, < 10 mm, partly altered 10 -1 N ’ 1 oxidized; moderately to hiuh[\-'_almrml. Plagioclase phenoerysts 7-10%, <5 mm, |I)arl|y alterad
11 smectite and stained green or blue-green; olivine phenocrysts 1%, <3 mm, altered to smectite ‘ E o sm_ec‘rllle and_ carbonate; ollwma phenocrysts 1-3%, < 1.5 mm, altered to smactite, waf‘d'
|1 Groundmaess is very fine-grained to glassy; glass selvedges are altered to smectite, Vesicles 1%, J % mass is |ne-walr_=ElJ to ulns_sv. glass s_elve_dues are completely a_hnm! T_° smectite, Rgck is highly
filled with carbonate and smectite; vug at 50 cm is filled with smectite, carbonate, zeolite(?) % fractured and minor breccia occurs in pieces 1 and 4A. Breccia consists of erystalline basalt
K and minor pyrite, Scattered veins are filled with smeactite, carbonate and minor pyrite. fragments and altered glass chips in a matrix of green smectite, carbonate and zeolite(?).
1 Thin Section Description 2 D Shipboard Data
1 Location: 19 em i L] Bulk Analysis: 2.5 em 25 cm 25 cm Magnetic Data: 97-99 cm
Texture: porphyritic - quench j frash oxidized  smectite
3 -4 . ) 4
; Phenacrysts: ofivine 2%, < 1.5 mm, euhedral; plagioclase 13%, <3 mm, echedral 3 f \ 5 :oé fo:; f"m 64.90 NEM ““"T‘“V_ femu/fec) 9.84x10
Groundmass: olivine 1%, 0.1 mm, euhedral; plagioclase 15%, < 0.3 mm, acicular; elinopyroxens -1 ___4 % 2-3 8. 8.22 2085 Stable Inclination 1219
'I»ﬁ 62%, poorly crystallized, radiating sheaves; opaque, 5%, 0.01 mm, granular oy ﬁ Fey0q 8.10 10.01 779
Vesicles: 2%, <0.2 mm, round I = MaQ 6.69 7.93 7.38
Al olivine to : plagioclase partly to ite; carbonate fills vesicles daal| ~ ﬁ Ca0 109 6.07 20
G = NayO 964 2,60 1.22
ipboard Data _ 50— ¥ K,0 0.91 255 601
Bulk Analysis: 18-20 em Physical Property Data: 142-144 cm 43‘\ & Tio. 1.20 150 580
i 49, Vi . e 2 ’ ’ .
] ilrof) 1:93 :?; ::r :xﬂnte;n ‘: :4 j P,0g 0.1 o 0.04
] 23 : g o : - ] MnO 13 07 03
] F8203 .28 Wet Bulk Density (g/ce) 2,505 5 LI 2.99 4.96 883
- Ma0 6.81 Grain Density (g/ce) 281 dad @ } z 0" o e e
ﬁaon Ii':g - f Ho0" N.D. N.D. N.D.
°2 " 5 | €0, 082 041 12
K20 0.60 J
L
[ 'ﬁ02 1.25
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Visual Description
Moderately phyric pillow basalt, Basalt is grayish-green, yellowish-brown where oxidized;

moderately to highly altered. Plagioclase phenocrysts 10%, <B mm, partly altered to smectite;
d to glassy;

olivine phenocrysts 1%, <6 mm, altered to ite, Gr o is very fine-grai
glass sel are altered to Vaesicles < 1%, <1 mm, filled with carbonate. Veins are
filled with smectite, carbonate and minor pyrite. Minor hyaloclastic breccia consists of altered
glass fragments in a matrix of greenish-brown smectite and carbonate.

Shipboard Data

Physical Property Data: 60-62 cm
Vi lkm/sec) 5.38
Porosity (%) 6.0

Wet Bulk Density fg/ce) 274
Grain Density (g/cc) 285
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VISUAL CORE DESCRIPTION
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5|2

Visual Description

Moderately phyric pillow basalt. Basalt is gray to ay: Iy altered. Plagioc
phenocrysts 10-15%, <8 mm, fresh or stained green or ye1|ow olivine phenocrysts 1%, <1 mm,
altered to is fine-grained to glassy; glass selvedges are completely altered
1o smectite and carbonate, Vesicles 1%, <0.5 mm, filled with earbonate and smectite, Veins are
filled with smectite, carbonate and minor pyrite; some veins are oxidized.
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Visual Deseription
Maodarataly phyric pillow basalt. Basalt is gray to gr 1 v altered, Plagioc

phenocrysts 10%, =5 mm, fresh or stained green or yslluw olnrme phenocrysts 1-2%, <2 mm,
altered to smectite, Grnundmass is fine-grained to glassy; glass selvedges are completely altered
to smectite, Vesicles < 1%, <0.2 mm, filled with smectite, carbonate and minor pyrite, Veins
are Tilled with smectite, and carbonate; some veins are slightly oxidized,

Shipboard Data

Physical Property Data: 145-147 cm
Vp (km/sec) 5.66
Parasity (%) 5.7

Wet Bulk Density (g/cc) 2835
Grain Density (g/cc) 283
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5|2

Visual Deseription
Moderately phyric pillow basalt. Basalt is gray to greenish-gray, yellowish-brown where

idizad:

moderately to weakly altered. Plagioclase phenocrysts 10%, <4 mm, ususlly fresh, some are
stained green or yellow; olivine nhenouvﬂts 1%, =2 mm, altered to smectite. Groundmass is
fine-grained to glassy; glass are P ¥ altered 0 ite with minor carbonate,
silica and zeolite(?). Vesicles 1%, <0, & mm, filled with carbonate and smectite. Veins are filled
with smectita and carbonate and often oxidized.

Shipboard Data
Magnetic Data: 110-112 em
NRM Intensity femu/ec) 1071 % 103
Stable Inclination +13.0°
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Visual Description

Moderately phyric pillow basalt, Basalt is gray to greenish-gray, yellowish-brown where oxidized;
maderately altered, Plagioclase phenocrysts 10%, <6 mm, !rssh ar stamad green, yellow or blau:
alivine phenocrysts 1%, <2 mm, letely altered to is fine grained to

glassy; glass selvedges altered to smectite, \l’!slcles 1%, <0.5 mm, filled with smectite and carbonate,
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray, reddish- to yellowish-brown
where oxidized; moderately altered. Plagioclase phenocrysts 8-10%, <6 mm, fresh or stained
green, yellow or black; olivine phenocrysts 2%, <2 mm. p y altered to

Groundmass is fine-grained to glassy; glass ph altered to and
minar zeolite(?). Vesicles 1%, <0.5 mm, filled with smect:tn and carbonate. Veins are filled
with smectite and minor pyrite; some are oxidized.

Thin Section Description

Location: 77 cm

Texture: porphyritic - intergranular

Phenocrysts: olivine < 1%, <0.8 mm, euhedral; plagioclase 8%, < 3.6 mm, subhedral

Groundmass: olivine 2%, <0,2 mm, euhedral; plagioclase 40%, <0.2 mm, subhedral; clino-
pyroxene 40%, <0.2 mm, anhedral; opague 2%, 0.03 mm, granular; glass 8%, interstitial

Vesicles: < 1%, <0.2 mm, round

A olivine 1o and fills vesicles
Shipboard Data

Bulk Analysis: 76-78 cm Physical Property Data: 33-35em
Si0y 50.20 Vi (km/sec) 5.64
AlyDy 18.00 Porosity (%) 5.1
Fey0q 9.03 Wet Bulk Density (a/cc) 2825
Mg 648 Grain Density (g/cc) 292
Cal 13.30

Nazﬂ 230

KZO 0.02

Ti02 1.18

Py0g 0.11

MnQ 0.16

Lol 20

Hy0" 088

HQO' N.D.

C02 0,10
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Visual Deseription

Moderately phyric pillow basalt, Basalt is gray to greenish-gray, weakly altered, Plagioclase
phenocrysts 8-10%, < 6 mm, fresh, often stained yellow, green or black; olivine phencerysts
1%, < 1.6 mm, altered to i is fine-g d to glassy; glass selvedges are
completely altered to smectite, Vesicles 1%, <0.5 mm, filled with carbonate and smectite.
Weins are filled with smectite, carbonate and minor pyrite.

Shipboard Data

Magnetic Data: 100-102 em
NRM Intensity (emufcc) 1577 x 103
Stable Inclination +19.6°
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Visual Description

Moderately phyric pillow basalt and pillow breccia. Basalt is gray; weakly altered, Broccia is
dark greenish-gray; highly altered. Basalt contains 10-12% of phenoecrysts. Plagioclase pheno-
crysts 10%, <6 mm, fresh, often stained yellow, green or black; olivine phenocrysts 1%, <4
mm, altered to smectite, cinopyroxene phenocrysts < 1%, <2 mm, subhedral, fresh, Ground-
mass is fine-grained to glassy; most glass selvedges are altered to but fresh glass is
presant at 20 cm. Breccia consists of crystalline basalt and altered sidaromelane fragments in
a matrix of dark green smectite, carbonate and minor zeolite{?).

Thin Section Description
Location: & em
Texture: parphyritic - intersertal

Phenocrysts: olivine 1%, < 3.5 mm, euhedral; plagioclase 10%, <7 mm, euhedral; clinopyroxene
< 1%, <1.5 mm, rounded

Groundmass: olivine 5%, <0.5 mm, euhedral; plagioclase 40%, <06 mm, laths; clinopyroxens 30%:;
«0.25 mm, subhedral; opagues 5%, 0.01 mm, eubadral; glass 8%

Vesicles: 1%, <0.4 mm, round
Alteration: olivine to smectite; smectite fills vesicles

Shipboard Data

Physical Property Data: 13-16 cm
Vi (km/sac) 4.14
Porosity (%) 229
Wet Bulk Density (g/ce) 24
Grain Density (g/cc) 280



824

cm
0 =

AR IR -

Piece Number

Orientation

Void

Shipboard Studies

Special Storage

| Alteration

\

\

N

R L

AN

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

5|2 |a]1]e]a] [3]a] [a

CORE |SECT.

Visusl Description
Modarately phyric pillow basalt and pillow breccia. Basalt is green to grayish-green; moderately
sltered. Breceia is dark greenish-gray; highly altered. Plagioclase phenocrysts 10%, <5 mm, fresh;
olivine phenocrysts 3-4%, <1 mm, altered to smectite. Groundmass is fine-grained to glassy;

qglass selvedges are altered 1o Vesicles 2-3%, <5 mm, filled with carbonate and smectite,
Weins are also filled with carbonate and smectite. Breccia consists mostly of altered glass fragments
ina matrix of dark green smectite, carbonate and minor zeolite{?].

Shipboard Data

Magnetic Data: 99-101 cm
NAM Intensity [emu/ec) 8.79% 10
Stable Inclination +14.7

Piece Number

o3

Representation

Graphic

" Orientation

)
—_— - —— -

2|

Void

150 —

Shipboard Studies

A AN N NS AT WA N AR NN TSN ] Arteration

ARRAN

AARNNARRRARY

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

SITE

SECT.

52

a[1]s

B |mrozx

CORE
|

Ja

[s

Visual Description

Sparsely phyric pillow basalt and pillow breccia. Basalt is gray to greenish-gray ; moderately

altered. Breccia is dark greenish- to brownish-gray; highly altered. Plagioclase phenocrysts 5%,

<2 mm, stained and partly altered to smectite; olivine phenocrysts 1%, <2 mm, altered 1o
smectite, Groundmass is fine-grained to glassy; glass selvedges are altered to smectite. Breccia
consists of erystalline basalt and altered sideromelane fragments in a matrix of dark green
smectite and carbonate. Veins are also filled with smectite and carbonate.
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Visual Description

Sparsely phyric pillow basalt. Basalt is gray to g ish-gran v altered, Plag
phenocrysts 5:7%, <7 mm, fresh; olivine phenacnrm 1%, -.'i mm, altered to smectite, Ground-
mass is fine-grained. A large vein along the side of the core is filled with smectite and carbonate.
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Visual Description
Sparsely phyric basalt and minor breccia. Basalt is dark gray, brown where

along fractures and in breccia; moderately altered. Plagioclase phenocrysts 5%, <3 mm, partly
altered to smectite; olivine phenocrysts 1%, < 3 mm, altered to smectite. Groundmass is finely

crystalline in the upper part to aphanitic in the lower. Breccia consists of aphanitic basalt frag-

ments in a matrix of smectite and carbonate. Sparse veinlets are filled with carbonate and

smectite.

Shipboard Data
Magnetic Data:

MAM Intensity (emu/cc)
Stable Inclination

Physical Property Data:
Vp (km/sec)

Parosity (%)

Wet Bulk Density (g/cc)
Grain Density (a/ec)

34-36 cm
626x 1072
211"

30-32 em
5.10

2,68
285
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Visual Description
Sparsely phyric pillow basalt and minor breccia, Basalt is dark gray, brown or yellow where

oxidized along veins and in breceias; mndarato!y 1o highly altered. Plagioclase phem:wm 8%,

<6 mm, partly altered to : alivine ph ysts 1%, <2 mm, letely altered to

smactite. Groundmass is very hneqramocl to glassy; glass selvedges are completely altered to
ite. Veins are , filled with smectite and carbonate. Breccias are

broken psllow fragments or hvaloclastltes in which the glass has been altered to smectite.
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H
VISUAL CORE DESCRIPTION £
E
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Visual Deseription

Moderately phyric pillow hmll with minor breccia. Basalt is dark gray, brown to yellowish-
brown where along f highly oxidi and altered. Plagioclase phenocrysts 7%,
<6 mm, Danlv dtemd to m'\ocum oliving phenocrysts 1%, <2 mm, completely altered to

is itic to glassy; glass selvedges are ,' Iy altered to ite,
carbonate, silica and zeolite(?). Vesicles 1%, <1 mm, filled with smectita and carbonate. Veins
are locally present, filled with smectite, Breccia consists of broken pillow fragments in which
the glass has been completely altered to smectite.,

Shipboard Data

Physical Property Data: 28-31 em
Vp (km/sec) 5.21
Parosity (%) 72

Wet Bulk Density (gicc) 272
Grain Density {g/cc) 2.85
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H
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Visual Description

Moderately phyric pillow basalt, Basalt is dark gray, locally yellowish-brown where 1 along
fractures; moderately altared. Plagioclase phenocrysts 10-15%, <8 mm, locally dlscqiorel,l to blut-
green, yellow or brown; olivine phenocrysts 1%, <2 mm, pletely altered to

mass is very fine-grained to glassy; glass selvedges are d by . silica arld
zeolite(?). Vesicles 1%, <0.5 mm, partly hlled with f.mec(lle und carbonate.

Shipboard Data

Magnetic Data: 4345 em 8183 cm
NAM Intensity (smufcc) 876x 103 13.46 x 10°3
Stable Inclination +24.9° +18.6
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

[a]s] [s

mrroT

5|2 4|1|B

o

Visual Deseription

Moderataly phyric pillow basalt. Basalt is dark gray to greenish-gray; moderately altered. Plagio-
clase phenocrysts 10%, <8 mm, sometlmes stamed green, yellow or brown; alivine phenocrysts
1%, =3 mm, allered o py phenocrysts < 1%, <1 mm, sub-
hedral, fresh. Groundmass is fine-grained to glassy; glass selvedges are completely altered to
smectite, silica and zeolite(?]. Vesicles 1%, filled with smectite and carbonate,

Shipboard Data

Physical Property Data: 21-23em
Vi (km/sec) 4.54
Porosity (%) 138
Wet Bulk Density {g/ccl 2535
Grain Density {g/ec) 2.79
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" VISUAL CORE DESCRIPTION G
2 5 FOR IGNEOUS ROCKS LEG SITE |g| CORE |SECT.
: 3
£s s[2|a[1]s]a] [3]s] |
E Visual Description
Moderately phyric pillow basalt. Basalt is dark gray except for brown staining along fractures
1 and veinlets; moderately altered. Plagioclase phenocrysts 5%, < 10 mm, fresh; olivine pheno-
erysts 1%, <1 mm, altered to smectite. Groundmass is fine-grained to glassy; glass selvedges are
L1 altered to smectite, Vesicles 1% in piece 1, rare elsewhere, filled with smectite and carbonate.
Veinlets are scattered th filled with ite and many partly oxidized.
| A Shipboard Data
Physical Property Data: 81-83cm
Vp (kmisac) 5.29
o Porosity (%) 7.3
» Wet Bulk Density lg/cc) 2.74
Grain Density {g/cc) 287
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

P|mrox

[2]s] |2

5[2]af1]s

Visual Description

Moderately phyric pillow basalt. Basalt is dark gray except for brown staining in piece 5A;
maoderataly altered. Plagioclase phenocrysts 5-8%, <4 mm, fresh; olivine phenocrysts 1%,
«1 mm, altered to smectite. Groundmass is fine-grained to glassy with "blotchy” texture

in piece 4; glass selvedges are altered to smectite, Vesicles 1%, <1 mm, filled with carbonate
and zeclite(?); carbonate filled vug occurs in pisce 5B.

Shipboard Data

Magnetic Data: 75-77 em
NRM Intensity (emu/ce) 803x 103
Stable Inclination +19.2°

81y 4LIS
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Visual Description

Sparsely phyric pillow basalt and minor breccia. Basalt is dark gray except for brown staining
along veins; moderately altered. Plagioclase phenocrysts 6%, <6 mm, fresh; olivine phenocrysts
1-2%, <=5 mm, altered to smectite. Groundmass is fine-grained to glassy, mottled in piece 6;
glass iges are altered to Vesicles < 1%, < 1 mm, filled with carbonate. Numerous
veins are filled with brown and green smectite and carbonate; many somewhat oxidized. Pyrite
is present in piece 6. Breccia In piece 2 was formed by close fracturing of the basalt without
rotation of the fragments.

Shipboard Data

Physical Property Data: 71-73em
Vp (km/sec) 5.66
Porosity (%) 48
Wet Bulk Density {g/cc) 2815
Grain Density (g/ce) 2,
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Visual Description

Moderately phyric pillow basalt. Basalt is dark gray except for brown staining in pieces 3 and 4,
weakly altered, Plagioclase phenocrysts 10%, <6 mm, slightly discolored, otherwise fresh;
olivine phenocrysts 1%, =2 mm, altered 1o smectite. Groundmass is fine-grained to glassy;

glass selvedges are altered to smectite, carbonate and zeolite(?), Vesicles 1%, filled with smactite
and carbonate.

Shipboard Data

Bulk Analysis: 18-20 em Magnetic Data: 37-39cm
5i0, 49.50 NRM Intensity (emu/ce)  25.45x% 10
Alzcs 17.30 Stable Inclination +21.8°
Fe 0y 9.24

Mg 6.41

Ca0 13.60

NayO 2.39

ICZO om

TlDz 1.7

PZOS 0.1

MnO 0.20

Lol 20

Ho0" 0.98

HZO N.D.

COQ 0,07

8Iv ALIS
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H
VISUAL CORE DESCRIPTION P
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A

Visual Description

Moderately phyric pillow basalt and minor breccia. Basalt is dark gray excapt for brown staining
along fractures, particularly in pieces 1-3; weakly to moderately altered. Plagioclase phenocrysts
5-8%, =4 mm, fresh; olivine phenocrysts 1%, < 1 mm, altered to smectite. Vesicles < 1%, <1 mm,
filled with smectite. Basalt is highly fractured; veins filled with smectite, carbonate and zeolite(?)
are common. Minor interpillow breceia occurs on top of piece 8,
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG
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CORE |SECT.

[3]7] I

»|mroz

Visual Description

Sparsaly to moderately phyric pillow basalt. Basalt is mostly brown and red, locally medium to
dark gray; highly altered. Plagioclase phenocrysts 5%, <8 mm, often chalky; olivine phenocrysts
1%, « 1 mm, altared to smectite. Groundmass is fine-grained to glassy; glass selvedaes are altered
to smectite and carbonate. Numerous veinlets are present, filled with smectite and carbonate;
often oxidized.

Shipboard Data

Magnetic Data: 31-33 cm 35-37 em
NAM Intensity (emu/ec) 337 % 1073 366% 103
Stable Inclination +16.1° +20.1°
Physical Property Data: 77-79 cm

Vi (kmfsec) 457

Porosity (%) M6

Wet Bulk Density [g/ec) 2545

Grain Density (a/cc) 2.76

81 ALIS
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CORE |SECT.
1371 |2

»|mMrox

Visual Deseription

Maoderately phyric pillow basalt. Basalt is dark gray to reddish-brown in oxidized areas; moder-
ately altered. Plagioclase phenocrysts 5-8%, <5 mm, often milky and soft; olivine phenocrysts
1%, = 1.5 mm, alterad to smectite. Groundmass is fine-grained to glassy; glass selvedges are
alterad to smactite and carbonate, Numerous veiniets are present, filled with carbonate, iron
oxides, smectite and quartz; many are oxidized.

Shipboard Data
Magnetic Data: 40-42 em
NRM Intensity (smu/ce) 1082 x 1073
Stable Inclination 233
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

5[2 |a1]8

CORE [SECT.
3]s] [

> |mrox

Visual Description

Sparsely phyric pillow basalt and minor hyaloclastic breccia. Basalt is dark gray except for brown
staining along some fractures; moderately sltered, Plagioclase phenocrysts 5%, <B mm, somewhat
chalky; olivine phenocrysts 1%, <2 mm, altered to smectite and iron oxides. Groundmass is
fine-grained to glassy: glass are altered to ite. Vesicles are presant in picces 44

and 48, < 1%, round to irregular, filled with smectite, iron oxides and minor carbonate. Hyalo-
clastic breccia and some altered sediment occur in piece 1. Glass fragments in the breccia are
altered to smectite, carbonate, silica and zeolite(?),

Shipboard Data

Magnetic Data: 63-85 cm
NRM Intensity {emu/fcc) 12.26% 107
Stable Inclination +24.6°
Physical Property Data: 39-41 cm

Wp (km/sec) 495
Porosity (%} 87

Wet Bulk Density (gfec) 263

Grain Density (g/cc) 281
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Visual Description
Sparsely to moderately phyric pillow basalt. Basalt is derk gray except for minor staining slong

fractures; weakly altered. Plagioclase phenocrysts 4-8%, <4 mm, partly altered to green smectite;

olivine phenocrysts 1%, < 1.5 mm, altered to Gr is fi d to glassy;

glass selvedges maostly altered to smectite but fresh glass oceurs in piece 4D, Vesicles 1%, <1 mm,

filled with smectite and carbonate. Veinlets are filled with carbonate, smectite and quartz(?).
Quartz filled vug oceurs in pieces 2A and 2B.
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

»|mrox

5[2[a]1]s[a] [3]e] |3

Visual Description

Sparsely phyric pillow basalt and minar hyaloclastic brécecia. Basalt is dark gray with local
mottling; weakly alterad, Plagioclase phenocrysts 5%, <5 mm, often stained green; olivine
phenocrysts 1%, <1 mm, altered 1o smectite and iron oxides. Groundmass is fine-grained 1o

glassy; glass mostly altered to smectite but fresh glass locally preserved. Vesicles 1%, <0.5 mm,

filled with carbanate, Veins are filled with smectite, carbonate and minor iron oxides. Glass
breccia in piece 2A has matrix of smectite and zeolite(7).

Shipboard Data

Magnetic Data: 34.36 cm
NRM Intensity (emu/fec) 16.96 x 10
Stable Inclination +22.6
Physical Property Data: 35-37 cm

Vp (km/sec) 5.42
Porasity {%) 6.7

Wet Bulk Density ig/ccl 2.76

Grain Density {o/cc) 2.90

8IvHLIS
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Visual Description

Moderately phyric pillow basalt. Basalt is dark gray except for minor oxidation along veins;
weakly altered. Plagioclase phenocrysts 3-8%, <6 mm, some partly altered to smectite; olivine
phenoecrysts 1%, < 1.5 mm, altered 1o i | is i grained to glassy, piece
1 shows downward decrease in grain size from medium grained at 28 cm to very fine-grained at

45 cm; glass selvedges altered to smectite, Vesicles 1%, filled with smectite and carbonate. Vein-

Jets are filled with smectite and minor quartz. Minor carbonate occurs in piece 8. Minor altered
hyaloclastic breccia ocours in piece 2.

Thin Section Description

Location: 35 em

Texture: porphyritic - quench

Phenocrysts: olivine 1%, <0.7 mm, euhedral; plagioclase 7%, < 2.5 mm, euhedral

Groundmass: olivine 1%, 0.2 mm, subhedral; plagioclase 20%, < 0.3 mm, acicular; clinopyroxene 66%,

radiating sheaves; opaques 5%, 0,01 mm, granular
Vesicles: <1%, <056 mm, round
Alreration: olivine 1o smectite and carbonate; smectite and carbanate fill vesicles

Shipboard Data
Bulk Analysis: 34-36 cm

Si0, 50,20
Al;04 17.50
Feq04 0.e9
MgO 698
Ca0D 12.70
NagD 222
K50 0.04
Ti0, 1.24
P05 013
MnO 0.24
Lo 1.6

Hy0' 0.88
Hy0 N.D.
€Oy 006
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Visual Description

Sparsely to moderately phyric pillow basalt, Basalt is dark gray except for brown staining along
some fractures and veinlets; weakly altered. Plagioclase phenocrysts 5:-7%, <& mm, fresh; olivine
phenocrysts 1%, < 1 mm, completely altered 1o smectite. Groundmass Is fine-grained to glassy;
glass selvedges are mostly fresh. Vesicles 1%, = 0.5 mm, filled with smectite and carbonate. Vein
lets are filled with earbonate and minor smectite,

Shipboard Data

Physical Property Data: 48-51 cm
Vp (kmijsec) 5.24
Porosity (%} 73
Wet Bulk Density (g/ec) 2.708
Grain Density (g/cc) 2483

81y ALIS
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Visual Description

Moderately phyric pillow basalt. Basalt is dark gray except for brown staining along fractures;
maoderately altered. Plagioclase phenocrysts 7%, <8 mm, commonly stained yellow, black or
bluegreen; olivine phenocrysts 1%, <3 mm, y altered to . Gr d is
fine-grained to glassy; glass are altered to ite. Vesicles 1%, <0.5 mm, filled with
smectite and carbonate. Veinlets are filled with smectite and carbonate,
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Visual Description

Moderately phyric pillow basalt. Basalt is dark gray excapt where oxidized along veins; weakly
altered. Plagioclase phenocrysts 10%, <4 mm, often stained black, green or yellow; olivine
phenocrysts 1%, < 1.5 mm, P y altered 1o ite. G is very fine-grained to
glassy; glass ges are altered to ite, carbonate, zeolite(?} and silica. Some
pyrite occurs in pieces 9 and 10.

Thin Section Description

Location: 120 em

Texture: porphyritic - quench

Phenocrysts: olivine < 1%, <0.8 mm, euhedral; plagioclase 7%, <3 mm, subhedral

Groundmass: plagioclase 156%, <0.4 mm, acicular; clinopyroxens 72%, radiating sggregates; opagues
5%, 0.01 mm, granular

Vesicles: 1%, <05 mm, round
Alteration: olivine to carbonate; carbanate fills vesicles

Shipboard Data

Bulk Analysis: 119-121 em Magnetic Data: 49.51 em
5i0y 50.00 NRM Intensity [emufce) 11.10x 102
NROQ 17.60 Stable Inclination +28.2°
FegOg 9.82

Mg 699 Physical Property Data: 135-137 em
Ca0 13.70 Vp (km/sec) 5.67
Nay0 2.26 Porasity (%) 5.2

K50 0.08 Wet Bulk Density (g/cc) 2835
Tioy 1.24 Grain Density {g/oc) 292
P205 011

MnO 0.20

Lol 1.7

Hy0" 0.81

HZO' N.D.

€Oy 0.70

8I¥ LIS
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Visual Description

Maoderately phyric pillow basalt, Basalt is dark gray except for minor brown staining along
oxidized veins; weakly altered. Plagioclase phenocrysts 10-12%, <5 mm, fresh; olivine pheno-
erysts 3%, <2 mm, altered to smectite, Groundmass is fine-grained to glassy; glass selvedges
are mostly altered to smaectite, carbonate and zeolite(?). Vesicles 1-2%, < 1 mm, filled with
smectite and carbonata.
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Visual Description

Moderately phyric pillow basalt. Basalt is dark gray except for brown staining along fractures,
particularly in piece 6; weakly to moderately altered. Plagioclase phenocrysts 7%, <4 mm, some-
times stained blue or green; olivine phenocrysts 1%, <2 mm, completely altered to smectite,
Groundmass is very fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles
are chiefly in piece 4, 2%, filled with smectite and carbonate. Veinlets are also filled with smectite
and carbonate; one large vein is present in piece 4, A tragment of dark gray, bedded hyaloclastite
occurs in piece 1.

Thin Section Description

Location: 35 cm

Texture: porphyritic - quench

Phenocrysts: olivine 1%, <2 mm, subedral; plagioclase 12%, <2.5 mm, suhedral

Groundmass: olivine 2%, 0.2 mm, subhedral; plagioclase 25%, 0.6 mm, acicular; clinopyroxens
52%, poorly crystallized, radiating sheaves; opagques 7%, 0.01 mm, granular

Vesicles: 1%, 0.6 mm, round
Alteration: plagioclase partly to smectite and carbonate; olivine to smectite; carbonate fills
vesicles

Shipboard Data

2

ISR AN NN N R NN NN RGN

Magnetic Data: 128-130 cm
NRM Intensity [emu/ce) 3564 % 103
Stable Inclination +19.6°
Physical Property Data: 34 cm

Vp (km/sec) 521
Porosity (%) 80

Wet Bulk Density (gfec) 2,75

Grain Density (g/cc) 289

gIy ALIS
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H
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Visual Description

Moderately phyric pillow basalt and pillow breccia. Basalt is dark gray except for brown oxidized

clasts in the breccia and brown staining along fractures; weakly to moderately altered. Plagio-

clase phenocrysts 10%, <4 mm, partly altered to chalky white clay; olivine phenocrysts 1%, <1 mm,
letely altered to i is fine-grained to glassy; glass selvedges are altersd to

smectite. Vesicles < 1%, <1 mm, filled with carbonate. Veins are filled with carbonate and whie

zeolita(?), A carbonate filled vug occurs in piece 34, Pillow breccia consists of glassy and oxidized

lithic basalt fragments in a dark green matrix of glass altered to smectite.

Thin Section Description

Location: 70 cm

Texture: porphyritic - quench

Phenocrysts: olivine 1%, <0.6 mm, euhedral; plagioclase 15%, <3 mm, euhedral

Groundmass: olivine 2%, <0.3 mm, subhedral; plagioclase 23%, <0.5 mm, acicular: ¢linopyroxene
§2%, poorly crystallized, radiating sheaves; opaques 6%, <0.05 mm, granular
Vasicles: 1%, <0.5 mm, round

: elivine to
fill vesicles

partly to and carbonate; smectite and carbonate

Location: 80 cm
Texture: porphyritic - quench
Phenocrysts: olivine 1%, <2 mm, euhedral; plagioclase 15%, <4 mm, euhedral

Groundmass: olivine 3%, <0.4 mm, subhedral; plagioclase 18%, <0.4 mm, acicular; clinopyroxene
B1%, radiating sheaves, poorly crystallized

Vesicles: 2%, 0.3 mm, round

Alteration: plagioclase partly to zeolite([?) and carbonate; olivine and some matrix to carbonate
and smectite; carbonate fills vesicles
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WVisual Description

Sparsaly phyric pillow basalt and minor breccia. Basalt is dark gray; weakly altered. Plagioclase
phenocrysts 5%, <5 mm, fresh; olivine phenocrysts 1%, < 1 mm, altered to smectite. Groundmass
is very fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles < 1%, filled
with smectita and carbonate. Minor sulfide occurs in piece 1B. Veins and veinlets are also filled
with smectite and carbonate. Breccia in piece 1C consists of lithic basalt fragments in a matrix of
altered glass.

Shipboard Data

Magnetic Data: 21-23 cm
NRM Intensity {emu/ec) 19.16 x 103
Stable Inclination -J40

81y 4LIS



1294

Piece Number
Orientation

0
3
Shipboard Studies

Graphic
Representation
Special Storage

®
V]
M)

\ \ \\\\ \ ]Ntetation

L]

Cd

N

\

ANANANEAN

=

IR AN

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

5[2[af1]s

CORE |SECT.
[a]r] |1

P |mMroxT

Visual Description
Maoderately phyric pillow basalt breccia, Breccia clasts are dark gray, matrix is dark green; rock

is weakly to moderately sltered. Plagioclase phenocrysts 12-15%, <& mm, fresh; olivine pheno-

crysts 1%, < 1.6 mm, altered to smectite. Groundmass of clasts is fine-grained to glassy; glass
is partly altered to smectite. Vesicles < 1%, filled with carbonate, Breccia matrix consists of
dark green smectite pr bly formed by al ion of glass.

Thin Section Description

Location: 40 cm

Texture: porphyritic - quench

Phenocrysts: olivine < 1%, < 0.6 mm, euhedral; plagioclase 8%, <8 mm, euhedral

Groundmass: olivine 3%, < 0.3 mm, subhedral; plagioclase 40%, < 0.5 mm, acicular; clinopyroxene

43%, radiating sheaves; opaques 2%, 0.01, granular
Vesicles: 4%, <04 mm, round

Alteration: olivine to ite and ite and carbanate fill vesicles
Shipboard Data

Bulk Analysis: 40-42 cm Magnetic Data: 122-124 em
5i0y 49.70 MAM Intensity (emu/cc) 1114 x 103
Aly0q 18.60 Stable Inclination 3y
Fey04q 9.80

MgO 5.50 Physical Property Data: 98 em

€a0 1450 Vp (km/sec) 557

Na.‘,o 2,25 Porosity (%) 59

Ko0 0.16 Wat Bulk Density (g/ec) 2.77

'I'lt')2 1.09 Grain Density {g/fce) 288

P20‘3 0.11

MO 0.14

Lol 23

Hy0" 1.14

HgO™ N.D.

COZ 0.69
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CORE |SECT.
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Pp|mrox

Visual Description

Broken pillow basalt breccia, Breceia clasts are dark gray; weakly altered, Breccia matrix is dark
green; highly altered. Clasts are angular and range from a few millimeters to 30 cm across. Clasts
consist of moderately phyric basalt with 10% plagioclase phenocrysts, <5 mm, and 1.2% of
olivine phenocrysts, < 1 mm, altered to smectite. Groundmass of the clasts is very fine-grained
Breccia matrix is dark green ite pr bly formed by al ion of glass.
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Visual Description

Broken pillow basalt breccia. Breccia clasts are dark gray to brown; weakly altered. Breccia
matrix is dark green; highly altered. Clasts are angular, ranging from a few millimeters 1o 40 cm
in diameter. Clasts are predominately sparsely phyric lithic basalt and some glass. Clasts have
5% plagioclasa phenocrysts, < 6 mm, fresh and 1% olivine phenocrysts, <1 mm, altered to
smectite. Groundmass of the clasts is variable, ranging from fine-grained to very fine-grained.
Sparse vesicles are filled with carbonate, smectite and quartz. Veins and veinlets are filled with

carbonate and smectite; pyrite occurs in piece 3B. Carbonate filled vugs are present in piece 2A.

Breccia matrix is dark green smectite presumably formed by alteration of glass.

Shipboard Data

Magnetic Data: 121123 em
NAM Intensity (amufcc) 408x 103
Stable Inclination +39.7
Physical Property Data: 6264 em

Vp (km/sec) 4.14
Porosity (%) 2.24

Wet Bulk Density (g/cc) 2,36

Grain Density (g/cc) 2.75
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VISUAL CORE DESCRIPTION
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Visual Description
Broken pillow basalt breccia. Breccia fragments are various parts of pillows, some with glass

rinds. Fragments are dark gray, weakly altered, angular and unsorted, ranging from a few milli-

meters to 15 cm across. Clasts are composed of moderately phyric basalt with 10-12% plagio-
clase phenocrysts, <4 mm, fresh and 1% olivine phenocrysts, <1 mm, altered to smectite. The
groundmass of the clasts |s very fine-grained to glassy; glass selvedges are partly altered to
smectite. Breccia matrix consists of dark green ite p formed by al ion of
glass. Matrix contains abundant pyrite.
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Visual Description

Broken pillow basalt breccia. Breccia fragments are various parts of pillows, some with glass
rinds. Fragments are dark gray, weakly altered, angular pieces of lithic basalt with 5-8% plagio-
clase phenoerysts and 1% olivine phenocrysts. Pieca 1 is aphyric lithic basalt with a glass rind.
Breccia matrix consists of dark green smectite, presumably formed from altered glass. Sparse
vesicles in fragments are filled with carbonate and quartz. Small veinlets are filled with smectite
and minor pyrite.
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Visual Description

Broken pillow basalt breccia. Breccia fragments are various parts of pillows, some with glass rinds.
Fragments are dark gray, weakly altered, angular, and range from a few millimeters to 10 cm
across. Mast fi are d of lithaidal basalt with 5% plagioclase phenocrysts and 1%
olivine phenocrysts, now altered to ite. Gr di of the f is fine- 1o very fine-
grained with some glass. Breccia matrix is dark green smectite, presumably formed by alteration
of glass, with minor pyrite and carbonate, Vains are filled with smectite, carbonate and pyrite.

Shipboard Data

Magnetic Data: 110-112 em
MRM Intensity (emu/cc) 0.867 x 103
Stable Inclination +29.3
Physical Property Data: 88-90 cm

Vp (km/sec) 475

Wet Bulk Density (g/cc) 2485
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Visual Description

Broken pillow basalt breccia. Breccia fragments consist of various parts of pillows, some with
glass rinds, Fragmants are angular, ranging from a few millimeters to 20 cm across. Most frag-
ments are sparsely phyric lithic basalt with 8% plagioclase phenocrysts, <6 mm, and 1% olivine
phenocrysts, <2 mm, altered to smectite. Groundmass of the clasts is very fine-grained to glassy;
all glass is altered to smactite, Breccia matrix consists of dark green smectite with minor carbon-
ate. Thick veins of quartz and carbonate occur in pieces 7 and 9A, Piece 4 is probably a hyalo-
clastite fragment,

Thin Section Description

Location: 52 cm

Texture: porphyritic - intergranular to intersertal

Phanocrysts: lase 20%, <4 mm, euhedral

Groundmass: olivine 6%, < 0.4 mm, subhedral; plagioclase 18%, < 0.9 mm, subhedral; clinopyroxens

25%, « 0.9 mm, granular; opaques 6%, 0.05 mm, granular; spinel <1%, <0.3 mm euhedral; glass 15%,

altered
Vesicles: 10%, <3 mm, round to irreqular

Alteration: olivine and some matrix to ite and and carbonate fill vesicles
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Visual Description

Sparsaly to moderately phyric pillow basalt. Basalt is gray 1o greenish-gray: weakly altered. Plagio-
clase phenocrysts 7%, <8 mm, slightly altered to smectite; olivine phenocrysts 1%, <2 mm, altered
1o smectite. Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite,
Oceasional veins are filled with carbonate, smectite and minor pyrite. Piece 1 has an intamnal glassy
margin, presumably farmed by water entaring a fissure in hot rock. Piece 8A is a poorly sorted
lithic sandstone with carbonate cement,

Shipboard Data

Physical Proparty Data: 59-61 cm
Vp (kmisec) 552
Porosity (%) 6.7
‘Wet Bulk Density (g/cc) 2,775
Grain Density {g/cc) 289
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Visual Description

Moderately phyric pillow basalt. Basalt is dark gray with little or no staining; weakly altered.
Plagioclase phenocrysts 10%, <8 mm, often discolored to blue-green or yellow; olivine pheno-
crysts 2%, <2 mm, altered to smectite and carbonate. is very fine-grained 1o glassy;
fresh glass is present in many selvedges, Vesicles 1%, <1 mm, filled with smectite and carbonate.
A 3 cm-thick vein of carbonate, smectite and zeolite(?) occurs in piece 10,

Thin Section Description

Location: 80 cm

Texture: porphyritic - quench

Phenocrysts: olivine 3%, <3 mm, euhedral; plagioclase 15%, <5 mm, euhedral
pyroxene 44%,

Groundmass: plagioclase 30%, <0.5 mm, acicular; sheaves;

5%, 0,02 mm, granular; spinel < 1%, 0.2 mm, euhedral
Vesicles: 3%, <0.4 mm, round

g olivine and g o ite and and carbonate fill vesicles
Shipboard Data

Bulk Analysis: B9-91 em
Si02 49,80
Aly0g 18.40
FeaOg  10.00

MgQ 5.40

Cal 14.30

Nag0 2.00

K50 0.02

Ti0y 0.99

Po0g 0.09

MnO 0.15

Lol 20

Hy0* 0.95

Ha0 N.D.

co, 0.13
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Visual Description

Sparsely to moderataly phyric pillow basalt. Plagioclase phenocrysts 5.7%, < 10 mm, partly
altered to green smectite; olivine phenocrysts 1%, <2 mm, altered to smectite and carbonate,
Groundmass is fine-grained to glassy; glass selvedges are altered to green smectite, Scattered
veinlets are filled with smectite, carbonate , and in piece B, pyrite.

Shipboard Data

Magnetic Data: 76-78 cm
MRM Intensity (emu/cc) 17.18 x 'Ii.'l"-3
Stable Inclination o
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WVisual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray with minor brown staining along
veins; weakly altered. Plagioclase phenocrysts 12%, <8 mm, stained green near veins; olivine
phenocrysts 2%, <2 mm, altered to i b Jinopy phenocrysts «1%,
<2 mm, rounded, fresh, Groundmass is finegrained 1o glassy ; glass selvedges are fresh, Vesicles
< 1%, <1 mm, filled with carbonate. Scattered veinlets are filled with smectite, carbonate and
minor pyrite. A smectite-carbonate vein or fragment of sediment is adjacent to the glass selvedge
in piece 4D,

Shipboard Data

Magnetic Data: 30-32 em
NRM Intensity {emufcc) 14.43 x 103
Stable Inclination -34.7
Physical Property Data: 11-13 em

Vp (km/sec) 577

Wet Bulk Density (a/cc) 283
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Visual Description

Maoderately to highly phyric pillow basalt, Basalt is medium to dark gray with little or no staining
along f latively fresh. Plagioclase phenocrysts 16-18%, <7 mm, fresh; olivine pheno-
crysts 2%, <2 mm, altered to i | is fine-grained 1o glassy; most glass selvadges
are altered to smectite but fresh glass is present in pieces 8G and 9. Vesicles < 1%, filled with
smactite. Scattered veins are filled with carbonate and quartz. Minor amounts of altered sediment
occur next to glass selvedges,
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray with minor brown staining along
veins; weakly altered, Plagioclase phenocrysts 12%, <8 mm, occasionally stained bluish-green;
olivine phenocrysts 2%, <2 mm, altered to smectite; clinopyroxene phenoerysts < 1%, = 2 mm,
rounded, fresh, Groundmass is fine-grained 1o glassy; glass selvedges are mostly fresh, Vesicles
<1%, < 1 mm, filled with carbonate. Veinlets are filled with smectite and carbonate.
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Visual Description

Moderately phyric pillow basalt, Basalt is medium to dark gray with minor staining along
fractures; weakly altered. Plagioclase phenocrysts 12-18%, < 7 mm; olivine phenocrysts 3%,
<2 mm, altered to smectite. Groundmass is fine-greined. Occasional veins are filled with
carbonate and smectite.

Shipboard Data

Magnetic Data: 10-12 cm
MRM Intensity (emu/ce) 23.26 x 103
Stable Inclination 2
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Visual Description

Basalt is madium to dark gray with littie or no na‘ming along fractures; relatively fresh. Plagio-
clase phenocrysts 16%, <8 mm, fresh, sometimes in glomerophyric clots with clinopyroxens;
alivine phenocrysts 1-2%, <2 mm, altered to smactite; dinopvromana phenocrysts < 1%, <2 mm,
rounded, sometimes in clots with plagi fresh. Gi 3 fine-grained to glassy; glass
selvedgns are mostly fresh, Occasional veins are filled with srnuﬂm: and carbonate.

Shipboard Data

Physical Property Data: 4345 em
Vp (km/sec) 5.69
Porosity (%) 4.7
Wet Bulk Density (g/cc) 2825
Grain Density (g/cc) 2.89
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Visual Deseription

Moderately phyric pillow basalt. Basalt is medium to dark gray with very minar staining; rel-
atively fresh. Plagiociase phenucrvms 'Il)% «B mm fresh; olivine phenocrysts 1-2%, <2 mm,
mostly fresh with minor iy phenocrysts < 1%, <2 mm,
rounded, fresh, Groundmass is fine- gtamed to glassy; glass selvedges are maostly fresh, Vesicles
< 1%, partly filled with carbonate and smectite. Occasional veins are also filled with carbonate
and smectite.

Thin Section Description

Location: 35 em

Texture: porphyritic - quench

Phenocrysts: olivine 3%, < 1 mm, euhedral; plagioclase 10%, <2 mm, euhedral

Groundmass: olivine 5%, 0.2 mm, anhedral; plagioclase 40%, 0.5 mm, acicular; clinopyroxene

37%, < 0.3 mm, anhedral to rad f sheaves; opaques 5%, 0.01 mm, granular; spinel <1%, 0.2
mm, euhedral

Vesicles: < 1%, <0.2 mm, round

Alteration: olivine and minor gi d ta and carb fill vesicles
Shipboard Data

Bulk Analysis: 34-36 cm Magnetic Data: 98101 em

S0, 50.10 NRM Intensity (amu/cc) 1715103

A1203 16.20 Stable Inclination +27.4°

Fe,05 10.60

Mg 787

Ccal 13.20

Na:O 1.86

Ko0 0.03

Ti0, 1.07

P05 o

MnO 0.7

LOI 15

HyO' 0.77

Hy0 N.D.

c0, 0.05
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Visual Description N SDP:'W Visual Description
Highly phvrl: pillow hasalt, Basalt is medium 1o dark gray with little or no staining along 1A + b~ p"':l‘;:“m'\‘ PT"U\';I; F"W: bw:‘: 3?“" is medium to dark mwﬁ relialmlvlfresh Pr:asmcfm
... + L1 y fresh. Pl lasi phenocrysts 20%, < 10 mm, fresh; olivine phenocrysts _ 23%04‘:?5“ ‘Bls.; mv: ash, sometimes -nter\grnwrrwul o mnuiomnlnp snncry;::d
1 1%, <2 mm altnmd to smectite, Groundmass is fine-grained to glassy; glass selvedges are =2 mm, partly altered to ysts < 1%, <1 mm, rounded,
mostly fresh with only minor alterstion to smectite. Occasional veins are filled with smectite | fresh. Groundmass s fine-grained to glassy; glass salvedges are very fresh. Rare vesicles are
1 and Piece 2 is probably altered sedi d of and filled with smectite.
-] K —e # o Shipboard Data
5 3 Magnetic Data: 105-107 cm
g (//3 NRM Intensity (emu/ec) 2628 x 103
| ] Stable Inclination 294
3 E ' ~
- i Physical Property Data: 4-6 cm
1 o i Vi (kmisec) 5.64
+ L1 Parosity (%) 6.2
44 -1 Wet Bulk Density (g/cc) 2.765
ol 50— Grain Density (g/cc) 289
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Visual Description

Moderately phyric pillow basalt, Basalt is medium to dark gray; moderstely sltered, Plagioclase
phanocrysts 9%, unevenly distributed, <10 mm, fresh; olivine phenocrysts 1%, <1 mm, altered
o ite and carb ; elinopy phenocrysts < 1%, <5 mm, rounded, fresh. Ground-
mass is fine-grained to glassy; glass selvedges are altered to ite, Vesicles < 1%, filled with
carbonate and smectite, Veins and veinlets are common, filled with smectite and carbonate,
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase
phencerysts 7%, <6 mm, fresh; olivine phenocrysts 1-2%, <4 mm, partly altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are mostly fresh. Veins are filled with
carbonate and smectite; minor pyrite in pieces 5 and 9.

Shipboard Data

Physical Property Data: B6-88 cm
Vp [km/sec) 573
Wat Bulk Density {g/cc) 2.785
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Visual Description

Moderately phyric pillow basalt and minor hyaloclastic breccia. Basalt is mostly medium to
dark gray, dark green where glass is altered; moderately altered. Plagioclase phenocrysts 10-13%,
<7 mm, frash; olivine phenocrysts 2-3%, <2 mm, mostly altered to smectite but somae still
fresh; clinopyroxene phenocrysts < 1%, < 1.5 mm, rounded, fresh, Groundmass is fine-grained to
glassy ; glass selvedges are mostly replaced by ite but some fresh glass is present. Vesicles

< 1%, <0.05 mm, filled with smactite. Narrow veinlets are filled with smeetite, carbonate and
pyrite, Breccia is compaosed of glass slivers in a dark green smectite matrix.

Shipboard Data

Magnetic Data: 4-6 cm

NAM Intensity (emu/cs) 2242 % 102
Stable Inclination 35.0°
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5]2
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Visual Description

Aphyric to moderately phyric pillow basalt. Basalt is mostly medium to dark gray; relatively
fresh. Plagioclase phenocrysts 0-10%, < 13 mm, usually fresh but with minor grean staining;
olivine phenocrysts 1%, <2 mm, partly altered to smectite. Aphyric zones are cores of pillows.
Groundmass is fine-grained to glassy; alass selvedges are mostly fresh with only minor alteration
to smectite. Occasional veinlets are filled with smectite, carbonate and minar pyrite.

Thin Section Description

Location: 84 cm

Texture: porphyritic - quench

Phenocrysts: olivine 2%, 0.6 mm, ; plagi 5%, <2 mm, euhedral

Groundmass: olivine 2%, <0.2 mim, subhedral; plagioclase 20%, 0.2 mm, acicular; clinopyroxene

B65%; poorly crystalli radiating sheaves; 5%, 0.01 mm, granular
Vesicles: 1%, <0.2 mm, round

Alteration: olivine and ground 1o and b fills vesicles
Shipboard Data

Bulk Analysis: 82-84 em Physical Property Data: 79 em
Si0y 49.00 Vo {kmisec) 5.63
N203 15.20 Porosity (%) 50
Fe203 10.83 Wet Bulk Density (gfcc) 279
MgO 6.94 Grain Density [o/cc) 289
Ca0 15.50

NagO 1.99

K0 0.17

Tioy 117

P30g 010

MnQ 0.20

LOI 34

Ha0' 1.0

Hy0" N.D.

Coy 243

giy 4LIS
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VISUAL CORE DESCRIPTION

FOR IGNEQOUS ROCKS LEG

5)2

SITE
4l1]s
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SECT.

P |mrox

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase
phenocrysts 8-14%, <6 mm, some partly altered to smectite; olivine phenocrysts 2%, <3 mm,
mostly altered to smectite; clinopyroxene phenocrysts < 1%, <2 mm, fresh, Groundmass is
fine-grained to glassy; glass selvedges partly altered to smectite and frash u[uss is present in
most pieces, Vesicles < 1%, <1 mm, filled with and witinlets
are filled with smectite, carbonate and minor pyrite.

Thin Section Description
Location: 10 cm
Texture: parphyritic - quench

Phenocrysts: olivine 5%, < 1 mm, :
0.7 mm subhedral

Groundmass: olivine 3%, 0.2 mm, subhedral; plagioclase 25%, 0.4 mm, acicular; clinopyroxene
32%, poorly crystallized sheaves; opaques 3%, 0.02 mm, granular; glass 15%, devitrified

Vesicles: 1%, 0.2 mm, irregular to round

16%, <4 mm, ; spinel < 1%,

Alteration: olivine partly to ite and cark gr | to carbonate; carbonate fills
vesicles

Shipboard Data

Bulk Analysis: 912 cm
5i0, 49.20
Al,03  17.10
FeqgOg 10.31

M0 6.65

Ca0 14,20
NagO 1.88

K50 0.03
Tio, 1.04
Po0g 0.11

MnO 0.6

Lo 24

Hy0" 0.82

Ha 0" N.D.

oo 0.72
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VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG

5]2

SITE
4|118

CORE |SECT.

[£15] I8

Plmrozx

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray with minor green staining;
weakly altered. Plagioclase phenocrysts 7%, < 12 mm, mostly fresh, some stained green; olivine
phenocrysts 1%, <2 mm, mostly altered to smectite, relatively fresh in piece 3. Groundmass is
fine-grained to gluss\r glass selvedges mostly fresh with minar alteration to smectite. Vesu:les

< 1%, chiefly in piece 2, irregularly distributed, filled with ite and cart .0

venn]sls are filled with smectite and rare pyrite.

Shipboard Data

Magnetic Data: 16-17 em
MAM Intensity (emu/ec) 2197 x 103
Stable Inclination -338

RIv ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh, Plagioclase
phenocrysts 10-12%, <8 mm, fresh; olivine phenocrysts 2%, mostly <2 mm, but one grain to
8 mm, partly altered to smectite but up to 50% is fresh; clinopyroxene phenocrysts <1%, <2
mm, fresh. Groundmass is fine-grained to glassy: glass selvedges are very fresh. Small veinlets
are common, filled with carbonate, smectite and pyrite.

Thin Section Description
Location: 40 cm
Texture: porphyritic - glassy
Phenocrysts: olivine 2%, <1 mm, euhedral; plagioclase 10%, <4 mm, suhedral

Groundmass: glass 88%, poorly devitritied
Vesicles: < 1%, <0.2 mm, round

Alteration: some olivine to smectite

Shipboard Data
Bulk Analysis:
5502 49.1
Alg Cla 17.3
F0203 9.46
MgO 6.76
Ca0 13.08
Nay0 N.D.
K0 0.15
TiOg 1.09
Py0g N.D.
MnO N.D.
Lot N.D.
Hy0' 0.91
H‘ZU N.D.
Coy 1.01

Magnetic Data:

MNRM Intensity (emu/ec)

Stable Inclination

12-19cm  44-46 cm

44-46em 5154 cm
fresh glass altered glass

4908 4993
16.31 17.40
10.37 9.58
817 6.87
1229 1320
219 228
0.12 0.15
1.08 1.08
0.08 0.0?
16 24
0.49 1.09
0.44 052
N.D. N.D.
0.83 0.90
17118 em
3183x 103

-3E

LEG

SITE

SECT.

5]2

41]s

[a]e

|1

46.3
16.4
10.79

837

12.36

N.O,
0.20
.08
N.D.
N.D,
N.D.
077
N.D.
0.32

Physical Property Data:

108-110 em
fresh rock

49.18
17.57
9.88
5.38
142
2.24
0.09
1.08
0.10
14
1.82
1.58
N.D.
0.70

Vp (km/sec)
Porosity (%)

Wet Bulk Density (a/ec)

Grain Density (g/ec)

108-110em  108-110cm
fresh glass altered rock
48,78 48.79
17.36 16.96
8.37 104
7.70 5.97
12.75 133
220 2.34
0.09 0.07
1.6 1.10
0.09 0.09
16 4
0.33 2.0
0.50 0.57
N.D. N.D.
0.18 0.22
11-13 em
5.70
46
2,795
288
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Viusal Description

Moderately phyric pillow basalt. Basalt is mostly medium to dark gray; relatively fresh. Plagio

LEG

SITE

CORE

SECT.

5]2

418

P|mrox

[o]®

[2

clase phenocrysts 10-12%, <B mm, fresh; olivine phenocrysts 2%, <3 mm, partly altered to

smectite but at least 50% are fresh; clinopyroxens phenocrysts <1%, <2 mm, fresh. Groundmass
is fine-grained to glassy; glass selvedges are very fresh, Scattered veinlets are filled with smectite,

carbonate and minor pyrite,

g1v ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG| SITE

CORE |SECT,

p|mrozx

5[2 411_[3 l4|ﬁ E

Visual Description

Highly phyric pillow basalt and minor interlayered sediment. Basalt is mostly medium to dark
qgray with minor green staining along veins; weakly altered, Plagioclase phenocrysts 20-26%,

= 10 mm, fresh; clivine phenocrysts 3-4%, <2 mm, mostly altered to smectite but with fresh
olivine in pieces 1 and 2. Groundmass Is fine-grained to glassy; glass selvedges are partly
altered to green smectite, Scattered veinlets are filled with smectite, carbonate and pyrite.
Piece 3 is altered sediment inclusion composed chiefly of carbonate and smectite.

Shipboard Data
Physical Property Data: 810 em
Vp (km/sec) 6.09
Wet Bulk Density (g/ce) 2865
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

5|2

SITE
4[1]s

CORE |SECT.

[+]e] s

P mrozx

Visual Description

Highly phyric pillow basalt, Basalt is medium to dark gray with minor staining along fractures;
weakly altered, Plagioclase phenocrysts 20-25%, < 10 mm, fresh; olivine phenocrysts 3%, <3 mm,
partly altered to smectite, fresh olivine is present in piece 3; clinopyroxene phenocrysts < 1%,

<=3 mm, fresh. Gr o is fi i 1o glassy; glass selvedges are partly altered 1o
smectite with some fresh glass present throughout, Veins and veinlets are filled with smectite
and carbonate. Piece 5 consists of altered sedi i of cark and i
Shipboard Data

Magnatic Data: 23-26 em

NRM Intensity (emufcc) 14.85 x 103

Stable Inclination -33.8°
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Visual Deseription

Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase
phenocrysts 10-12%, <8 mm, fresh; olivine phenocrysts 2%, <4 mm, partly altered to smectite
but about 50% is fresh. Groundmass is fin_egrained to alassy; glass selvedges are fresh. Veinlets

ara , filled with carb, and pyrite.
Shipboard Data

Magnetic Data: 789 cm

NRM Intensity (emufce) 3022 x 1073

Stable Inclination 2.7
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5[2

BEE

CORE |SECT.

[s]7] [
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Visual Description

Moderately phyric pillow basalt. Basalt is mostly medium to dark gray; relatively fresh, Plagio-
clase phenocrysts 10-12%, <B mm, fresh; olivine phenocrysts 2%, <3 mm, partly altered to
smectite with some fresh olivine present th nout the section; clinopy phenocrysts

< 1%, =3 mm, anhedral, fresh. Ground is fil ined 1o glassy; glass selvedges are fresh,
Small veinlets are common, filled with smectite, carbonate and pyrite.

Thin Section Description
Location: 30 em
Texture: porphyritic - quench

Phenocrysts: olivine 3%, <1 mm, euhedral; plagioclase 10%, <3 mm, subhaedral; spinel < 1%,
0.2 mm, euhedral

81y ALIS

Groundmass: olivine 3%, <0.25 mm, euhedral; plagioclase 25%, < 0.5 mm, acicular; clinopyroxene

53%; radiating sheaves; opaques 6%, 0.01 mm, granular to lath - shaped
Vesicles: <1%, <0.5 mm, round

olivine and g d partly to and carb and carb
fill vesicles
Shipboard Data
Bulk Analysis: 27-29 cm Magnetic Data: 18-20 cm
Sio? 49.50 MRM Intensity (emu/ce) 2285 x 103
Aly0q 16.60 Stable Inclination 9.0
F&203 10.22
MgQ 8.17 Physical Property Data: 78 em
Ca0 12.90 Vp (km/sec) 5.54
Nazo 1.92 Porosity (%} 6.3
KZD 0.03 Wet Bulk Density (g/ce] 2.79
Ti0, 1.04 Grain Density {g/cc) 2.80
P'205 0.10
MnO 0.6
Lol 1.4
Hy0" 1.05
HyO” N.D,
COZ 0.05
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase
phenocrysts 10-12%, <8 mm, fresh; olivine phenocrysts 3%, <2 mm, mostly altered to smectite
but some fresh olivine occurs throughout the section; clinopyroxene phenocrysts < 1%, <3 mm,
rounded, fresh. Groundmass is fine-grained to glassy; glass selvedges are very fresh. Minor vein-
lets are filled with smectite, carbonate and pyrite.

Shipboard Data

Magnatic Data: 77-79 em
NRM Intensity (smu/ce] 1436 x 103
Stable Inclination 30.0°
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Visual Description

Maderately phyric pillow basalt. Basalt is mostly medium to dark gray; relatively fresh. Plagio-
clase phenocrysts 12%, <8 mm, fresh; olivine phenocrysts 3%, <5 mm, mostly altered to
smectite but with fresh olivine locally present; clinopyroxene phenocrysts < 1%, subophitic
intergrowths with plagioclase, fresh, is fine-grained to glassy! glass selvedges are
partly altered to smectite, but fresh glass is present throughout the section, Veinlets are common,
filled with smectite and carbonate. In pieces 5 and 6 there are fragments of altered sediment
composed of carbonate and smectite,
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Visusl Description

Moderately phyric pillow basalt. Basalt is medium ro dark gray: weakly altered, Plagioclase phano-

crysts 12%, <8 mm, fresh; olivine phenocrysts 3%, <2 mm, ec

ly altered to

clino-

pyroxene phenocrysts < 1%, fresh. Groundmass is finegrained to glassy; glass selvedges are gener-
ally fresh with minor alteration to smectite, Scattered veinlets are filled with carbonate and

smactite.
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly to moderately altered,
Plagioclase phenocrysts 15%, <8 mm, fresh; olivine phenocrysts 4%, <4 mm, mostly altered
1o smectite. Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite
but some fresh glass persists throughout the section. Veinlets are scattered, filled with smectite
and carbonate.
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray with some alteration to green
smectite in pisces 2C through 2G; weakly to moderately altered. Plagiociase phenocrysts
10-12%, <7 mm, fresh; olivine phenocrysts 1-2%, <2 mm, partly altered to smectite; clino.
pyroxena phenocrysts < 1%, < 1 mm, anhedral, fresh. Groundmass is fine-grained to glassy;

glass selvedges all contain fresh glass. Vesicles < 1%, <0.5 mm, filled with smectite and carbonate.

Veinlets are seattered throughout, filled with smectite, carbonate and pyrite. Zeolita(?) fills
avug in pieces 34 and 3B.

Shipboard Data
Physical Property Data: 26-28 em
Vp (km/sec) 571
Wet Bulk Density (g/cc) 2.805
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly to moderately altered.
Plagioclase phenocrysts 9%, <7 mm, fresh; olivine phencrysts 1%, <2 mm, replaced by smectite
and carbonate; clinopyroxene phenocrysts < 1%, fresh. Groundmass is fine-grained 1o glassy:
glass selvedges are partly altered to smectite but fresh glass persists throughout, Vesicles are
rare. Veinlets are scattered throughout, filled with smectite, carbonate and minor pyrite, Some

pyrite is also di in the g

Shipboard Data

Magnetic Data: 114-116 cm
NAM Intensity (emu/cc) 18.37 x 102
Stable Inclination -26.7°
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly to moderately altered,

Plagioclase phenocrysts 10%, <8 mm, some glomerocrysts up ta 15 mm, fresh; olivine pheno-
crysts 1%, <2 mm, altered to smectite and carbonate; clinopyroxene phencerysts < 1%, fresh,
Groundmass is fine-grained to glassy; glass seivedges are partly altered to smectite but fresh
glass occurs throughout the section, Vesicles are rare. Veinlets are scattered throughout, filled
with smectite, carbonate and minor pyrite.

Shipboard Data

Physical Property Data: 106-108 cm
Vp (km/sac) 592
Wet Bulk Density (g/ec) 285
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FOR IGNEOUS ROCKS LEG | SITE |g| core |secT.
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Visual Description

Modarately phyric pillow basalt. Basalt is medium to dark gray; weakly to maderately altered,

Plagioclase phenocrysts 3-12%, <7 mm, fresh; olivine phenocrysts 1%, <2 mm, altered to
ite and cart i phenocrysts < 1%, present only in the lower 50 cm of

the section. Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite.

Vesicles are rare, Veinlets are scattered throughout, filled with smectite and carbonate. Pyrite
is locally present.

Shipboard Data
Bulk Analysis: 82-84 em
5i0, 496
Aly0q 16.4
Fa203 B8.80
Mg 7.45
CaO 12.7
NayO N.D.
K20 0.
TiOz 1.04
ons N.D.
MnO N.D.
LOI 1.6
Hy0* 0.67
Hzc' N.D.
Oy 0.05

g1y dLlIS
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Visual Description

Moderately phyric pillow basalt. Basalt is dark gray to medium gray; weakly altered, Plagio-
clase phenocrysts 10-12%, <8 mm, often in glomerocrysts with olivine, fresh; olivine pheno-
crysts 1-2%, <1 mm, mostly altered to smectite; clinopyroxene phenocrysts < 1 mm, mostly
altered to smectite; clinopyroxene phenocrysts < 1%, <1.5 mm, frash, Groundmass is fine-
grained to glassy; glass selvedges are fresh, Vesicles < 1%, <0.6 mm, filled with smectite and
carbonate. Narrow veinlets are filled with smectite and carbonate. Minor pyrite is present in
the groundmass.,

Thin Section Description

Location: B3 em

Texture: porphyritic - quench

Phenocrysts: olivine 3%, <2 mm, euhedral; plagioclase 18%, <4 mm, euhedral

Groundmass: olivine 3%, < 0.2 mm, subhedral; plagioclase 25%, 0.6 mm, scicular; clinopyroxens
46%, radiating sheaves; opaques 5%, 0.01 mm, granular; spinel < 1%, 0,15 mm, eubedral

Vesicles: 1%, <0.4 mm, round

Alteration: olivine partly to and cart i ite and cart fill vesicles
Shipboard Data

Magnetic Data: 810 em

NRM Intensity (emu/ec) 3013 103

Stable Inclination -25.1"

Bulk Analysis: 32-34 em

Si0z  49.60
Ala03 16.40
Feplz 978
MgO 7.45
Cal 12.70
Nagd  1.82
K0 001
TiDg  1.04
P05 0.0
MnO 0.16
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Visual Description
Maoderately phyric pillow basalt, Basalt is medium to dark gray: weakly altered. Plagioclase

phenocrysts 10%, <10 mm, fresh; olivine phenocrysts 2:3%, <1 mm, mostly altered to smectite.

Groundmass is fine-grained to glassy; glass selvedges are relatively fresh with only minor alter-
ation to smectite, Occasional veinlets are filled with carbonate and smectite with minor silica(?)
and pyrite,

Thin Section Description

Location: 10 em

Texture: porphyritic - quench

Phenocrysts: olivine 1%, < 1,5 mm, euhedral; plagioclase 15%, <3.5 mm, euhedral

Groundmass: olivine 2%, <0.3 mm, subhedral; plagioclase 35%, <0.3 mm, acicular; glass 46%,
some poorly crystallized: opagues 2%, 0.01 mm, granular; spinel tr, 0.05 mm, euhedral

Vesicles: 1%, 0.2 mm, round

Alteration: olivine and glass, partly to smectite and minor carbonate; smectite and carbonate
fill vesicles

Shipboard Data
Magnetic Data: 20:22 em
NRM Intensity (emujce) 1738 % 103
NAM Inclination 287"
Physical Property Data: 5759 ecm

Vp fkm/sec) 604
Porasity (%) N

Wt Bulk Density (g/cc) 2.86

Grain Density (g/ec) 283
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5[3

SITE

4l1ls

CORE

FEL L

P |mroz

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weaskly altered. Plagioclase pheno-
crysts 10%, < 10 mm, fresh; olivine phenoerysts 2%, <2 mm, mostly altered to smectite but with
some fresh olivine preserved. Groundmass is fine-grained 1o glassy; glass selvedges are fresh, Scat-
tered veinlets are filled with smectite, carbonate and minor pyrite,

Thin Section Description

Location: 110 em

Texture: porphyritic - qguench

Phenocrysts: olivine 3%, < 2.6 mm, euhedral; plagioclase 15%, < 7 mm, euhedral

Groundmass: olivine 2%, <0.2 mm, subhedral; plagioclase 3%, <0.7 mm, acicular; clinopyroxens
44%, poorly crystallized, radiating sheaves; opaques 6%, 0.02 mm, granular; spinels tr, <0.15 mm,
euhedral

Vesicles: <1%, 0.15 mm, round

Alteration: olivine and some groundmass to smectite and carbonate; smectite and carbonate Till
vesicles

Shipboard Data

Bulk Analysis: 10B-110 em Magnetic Data: 108-110 cm
si0, 50,51 NAM Intensity (emujee) 22,51 x 103
NZCIE 18.04 NRM Inclination -25.9°
Feq0s. 10.66 Stable Inclination 277
MgO 5.32

Cal 14.03

Nay0 N.D.

K0 < 0.03

1‘:02 1.10

Ps0g N.D.

MnO N.D.

Lot 2.94

Ho0* 118

H20' N.D.

€Oy 045
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[ao] [3

FOR IGNEQUS ROCKS LEG | SITE

H
VISUAL CORE DESCRIPTION g
E
A

53 4[1]8

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 10%, <8 mm, fresh; olivine phencerysts 2%, <1 mm, completely altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are altered to smectite, Veinlets are common,
filled with smectite and carbonate, Pyrite ocours locally in the groundmass,

Shipboard Data
Bulk Analysis: 32-35 cm
EO: 50.59
N203 10.48
Fey0q 13.68
MgO 16.34
Ca0 3.88
Nay0 1.63
K20 0.88
TlO:. 1.03
P205 0.04
MnO 05
[Xel} 10.20
Hy0* 847
HaO" N.D.
CO: 0.74
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5(3

SITE
418

CORE 1
[s]o] [1

»|mrozx

Visual Description

Maderately phyric pillow basalt. Basalt is medium to dark gray: weakly altered, Plagioclase
phenocrysts 12%, <8 mm), fresh; olivine phenocrysts 4%, <2 mm, partly altered to smectite,
el is mostly fine-grained to glassy, some zones are medium grained and subophitic;
alass selvedges are fresh, Veinlets are sca i througt filled with carbonate
and pyrite. Pyrite is also di i {in the g |

Thin Section Description

Location: 100 cm

Texture: porphyritic - quench

Phenocrysts: olivine 2%, <1 mm, subhedral; plagioclase 18%, < 3.5 mm, eubedral

Groundmass: olivine 2%, < 0.3 mm, subhedral; plagioclase 35%, < 0.4 mm, acicular; opaques
6%, 0,02 mm, granular; spinels tr, 0.04 mm, euhedral; glass 38%, some poorly devitrified

Wesicles: < 1%, «0.2 mm, round
Alteration: olivine partly to smectite and carbonate; smectite and carbonate fill vesicles

Thin Section Description

Location: 110 cm

Texture: porphyritic - quench

Phenacrysts: olivine 2%, = 0.3 mm, subhedral; plagioclase 12%, <4 mm, euhed'ral

Groundmass: olivine 2%, < 0.3 mm, subhedral; plagioclase 25%, <0.5 mm, acicular; clino-
pyroxene 53%, radiating sheaves; opaques 5%, 0.01 mm, granular, spinel tr, 0.5 mm

Vesicles: 1%, <0.2 mm, round

Alteration: olivine and some groundmass to and minor fill vesicles
Shipboard Data

Physical Property Data: 57-59 em

Vp (km/sac) 5.55

Porosity [%) 6.67

Wet Bulk Density (g/cc) 279

Grain Density (gfec) 2.3
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VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 7-12%, <& mm, fresh; olivine phenocrysts 1-2%, <2 mm, partly altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are fresh. Veinlets are comman, filled with
smectite and carbonate.

Thin Section Description

Location: 83 cm

Texture: porphyritic - quench

Phenocrysts: olivine 3%, <2 mm, euhedral; plagioclase 12%, <2.6 mm, euhedral; clinopyroxene
< 1%, <2 mm, rounded

Groundmass: olivine 3%, 0.2 mm, subhedral; plagioclase 30%, 0.3 mm, acicular; clinopyroxene
47%, poorly crystallized, radiating sheaves; opaques 5%, 0.01 mm, granular

Vesicles: <1%, 0.2 mm, round
Alteration: olivine and minor groundmass to smectite; smectite and carbonate fill vesicles
Shipboard Data

Bulk Analysis: 82-84 cm Magnetic Data: B82-84 cm
§i0, 48.67 NRM Intensity (emu/ce) 28.36 x 10°3
AlyOg 16.88 NAM Inclination 24
FeyOq 11.18 Stable Inclination -3
MgO 5.28

Ca0 14.26

NagO 213

Ko0 < 0.03

TiOg 1.10

ons 0.1

MnO 16

Lot 1.75

Hy0* 1.40

Ha0" N.D.

CDZ 0.70

g1 LIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS SITE

al1]e

LEG CORE

[s]o] |3

SECT.

B|mrox

5/3

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly to mederately altered.
Plagioclase phenocrysts 15%, < 10 mm, fresh; olivine phenocryts 1-5%, < 1 mm, most abundant
in pieee 1, partly altered to smectite. Groundmass is fine-grained to glassy; glass selvedges are
altered to smectite, carbonate and rare pyrite. Pyrite is also di i in the g

Thin Section Description
Location: 5 em
Texiwre: porphyritic - quench

Phenocrysts: olivine 3%, <1 mm, euhedral; plagioclase 20%, <2.5 mm euhedral; clinopyroxene
<1%, <0.6 mm, rounded

Groundmass: olivine 2%, < 0.2 mm, subhedral; plagioclase 30%, <0.56 mm, acicular; clinopyroxens
39%, radiating sheaves; opagues 8%, 0,02 mm, granular; spinel tr, 0.08 mm, euhedral

Vesicles: <1%, <0.2 mm, round

Alteration: olivine and some g o i ite and cart fill vesicles and
veinlets

Shipboard Data

Physical Property Data: 136-138 cm

Vp (km/sec) 597

Porosity (%) 3.60

Wet Bulk Density (g/cc) 287

Grain Density (g/cc) 293
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

s[3fa]1]s

SITE CORE | SECT.

[s]o] |s

P |mrozx

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray, weakly altered, Plagioclase
phenocrysts 10-15%, <6 mm, fresh; olivine phenocrysts 2-3%, <3 mm, some fresh but most
altered to ite. d is fine-grained to glassy; glass selvedges are mostly fresh, some
partly altered to smectite and carbonate. Veins are filled with carbonate and smectite, Pyrite
nedule B mm across occurs in piece 10A.

Thin Section Description

Location: 52 cm

Texture: porphyritic - quench

Phenocrysts: olivine 3%, <1 mm, euhedral; plagioclase 16%, <3-5 mm, euhedral; spinel tr, <0.6
mm, euhedral

Groundmass: olivine 2%, <0.1 mm, subhedral; plagioclase 25%, 0.3 mm, acicular; clinopyroxene
50%, radiating sheaves, poorly erystallized; opaque 5%, 0.01 mm, granular

Vesicles: <1%, <0.2 mm, round

Alteration: olivine and minor g L] and carbonate fill vesicles
Shipboard Data

Bulk Analysis: 51-63 cm Magnetic Data: 51-53 em
Si0q 4783 NAM Intensity (emu/cc) 15.43 % 103
AlyO4 18.08 NRM Inclination -252

Feq0q 10.88 Stable Inclination -254°

MaO 5.67

Cal 14.34

Nay O 214

Ko0 0.06

Ti0y 113

Py0g 0.12

MnO A6

Lol 245

Hy0* 1.04

Hy0" N.D.

€Oy 0.69
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VISUAL CORE DESCRIPTION 9
FOR IGNEOUS ROCKS LEG| SITE |g| CORE |SECT.
s[3[a[1][8]a] |s[o] |5
Visual Description

Maderately phyric pillow basalt. Basalt is medium to dark gray, weakly altered, Plagioclase
phenocrysts 10-12%, <10 mm, mostly 4-5 mm long, fresh; olivine phenocrysts 2%, <2 mm,
partly aitered to smectite. Groundmass is fine-grained to glassy; glass selvedges are mostly
fresh. Vesicles 1%, filled with carbonate. Veins are filled with smectite, carbonate and minor
pyrite.
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

»|mrox

s5[afafi]s s |

Visual Deseription

Moderately phyric pillow basalt, Basalt is gray to greenish-gray; weakly to moderately altered,

Plagioclase phanocrysts 10-15%, <4 mm, fresh; olivine phenocrysts 2-5%, <2 mm, slightly
altered to smectite, Groundmass is fine-grained to glassy; glass selvedges are fresh excapt in
pieces 3A, 3B and 12, where they are altered to smectite, palagonite and minor carbonate,
Veins are filled with smectite.

Shipboard Data

Physical Property Data: 48-51 em
Vi (km/sec) 5.17
Porosity (%) 7.96
Wet Bulk Density (g/cc) 2.78
Grain Density lg/cc) 294

81y ALIS
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray; weakly to moderately alterad.
Plagioclase phenocrysts 16%, <& mm, fresh; olivine phenocrysts 3%, <1 mm, paniv altared o
smectite; clinopyroxene phenocrysts < 1%, <1 mm, ded, fresh. G i is fine-g

to glassy; glass selvedges are usually fresh, bl.rl are altered to smectite and minor wbunaiu in
pieces 3, 6A and BB. Veinlets are ghout, filled with and minar
pyrite, Mlnor pyrite also is di d in the g

Thin Section Description

Location: 11 em

Texture: porphyritic - quench

Phenocrysts: olivine 3%, <2 mm, euhedral; plagioclase 15%, <3 mm, eubadral; clinopyroxene 3%,
<3 mm, rounded

Groundmass: olivine 2%, < 0.2 mm, subhedral; plagioclase 15%, <0.3 mm, acicular; clinopyroxens
57%, radiating sheaves; opaques 5%, 0.01 mm, granular

Vesicles: <1%, <0.5 mm, round
Alteration: olivine and some groundmass to smectite

Thin Section Description
Location: 74 em
Texture: porphyritic - quanch

Phenocrysts: olivine 3%, <0.9 mm, euhedral; plagioclase 15%, <3.5 mm, euhedral; clinopyroxene
tr, 1. mm, rounded

Groundmass: ulwme‘l% -:Ume subhedral; plagioclase 12%, <0.3 mm, acicular; clinopyroxene
68% poorly sheaves; 1%, 0.01 mm, euhedral

Vaesicles: < 1%, 0.2 mm, round
Alteration: olivine to smectite; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 73-75 em Magnetic Data: 7375 em
302 49.07 NRM Intensity (emu/lee) 13.68 x 103
A|203 17.47 NRM Inclination 238
Fey0q 9.88 Stable Inclination -24.7
MaO 677

Cal 13.76

Nay0 2.26

KZO < 0.03

TIOz 1.16

F2l35 on

MnO 0.15

Lol 1.47

Hy0! 113

Hzo' N.D.

COZ 0.39
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VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray, relatively fresh, Plagioclase
phenocrysts 15%, <8 mm, fresh; olivine phenocrysts 2%, < 1.6 mm, altered to smectite; clino-
pyroxene phenocrysts < 1%, < 1.5 mm, rounded, fresh. Groundmass is fine-grained to glassy;
glass selvedges are generally fresh with minor alteration to smectite in piece 2A. Veinlets are
filled with carbonate and smectite.

Thin Section Description
Location: 44 cm
Texture: porphyritic - glassy

Phenacrysts: olivine 2%, < 1,5 mm, auhedral; plagioclase 15%, <2 mm, subedral; clinopyroxens
tr, 1.6 mm, rounded

Groundmass: olivine 1%, <0.1 mm, subhedral; plagioclase 12%, 0.3 mm, acicular; opaques < 1%,

0.01 mm, granular; spinel tr, 0.05 mm, euhedral; glass 70%, devitrified
Vesicles: none
Alteration: olivine and minor glass to smectite

81 ALIS
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VISUAL CORE DESCRIPTION E
FOR IGNEQUS ROCKS LEG SITE |g| CORE |SECT.
s5[3|a|1]8|a] [s]1] |a
Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray, weakly altered. Plagioclase
phenocrysts 16%, <8 mm, fresh; olivine phenocrysts 3-4%, <3 mm, altered to smectite,
Groundmass is fine-grained to glassy; glass selvedges are altered to smectite except in piece 5
which has fresh glass, Veins are filled with smectite, carbonate and minor pyrite. Minor pyrite

is also di in the i

Shipboard Data

Physical Property Data: 1081711 em
Vo {km/sac) 5.45
Porosity (%) 6.77

Wet Bulk Density (a/cc) 279
Grain Density {g/ec) 2.92
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Visual Description

Moderately phyric pillow besalt. Basalt is medium to dark gray; relatively fresh, Plagioclase
phenocrysts 16%, <7 mm, fresh; olivine phenocrysts 3-4%, <3 mm partly altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are altered to smectite and minor carbonate.
Veins are filled with smectite and carbonate; one vein in piece 4 is filled with dolomite(?} and
magnesite(?).

Shipboard Data

Bulk Analysis: 8-10 em Magnetic Data: 810 em 101-103 em
S0, 4886 NRM Intensity lemu/ce)  13.42x 107 25.58 x 107
A|203 18.29 MNRM Inclination -14.3 -198*
Fezoa 10.57 Stable Inclination -14.2° =198
Mz0 5.37

Ca0 13.87

NagO 212

K0 0.11

TIUE 1.14

FZUS o

MnO A4

Lol 1.38

Hyo* 1.07

H20' N.D.

©0O, 0.38

8Iv 4LIS
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to altared, P
phenocrysts 10-15%, <10 mm, fresh; olivine phenocrysts. 5% c.d mm, all.aled to smectite,
Groundmass is fine-grained to glassy; glass selvedges are altered to smectite, carbonate and

minor zealite(?); fresh glass is present in plece B. Vesicles 1%, filled with smectite and carbonate .

Veins are filled with smectite, carbonate and minor pyrite. Piece 1 consists of chert fragments,
probably slumped into the hole during bit change.
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray; moderately altered. Plagioclase
phenocrysts 10%, 7 mm, fresh; alivine phenoerysts 4%, 4 mm, completely altered to smectite,
Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite. Veins are
filled with smectite and carbonate. Minor pyrite occurs locally.

Shipboard Data

Magnetic Data: 62-64 cm
NAM Intensity (emu/ec) 26.66 x 103
NAM Inclination -17.3"

Stable Inclination -1

8iv A.LIS
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VISUAL CORE DESCRIPTION 2
FOR IGNEQUS ROCKS LEG| SITE |g| CORE |SECT.
s[3[a]1]s [a] [5[2] [3
Visual Description
Moderataly phyric pillow basalt. Basalt is gray to g ish-gray; fy alterad. Pi. |
phenocrysts 10-12%, <8 mm, fresh; olivine ph ysts 4%, <2 mm, letely altered to

smectite; clinopyroxene phenocrysts 1%, <1 mm, fresh. Groundmaess is fine-grained to glassy:
glass selvedges are mostly altered to smectite and minor zeolite(?). Vesicles 1%, filled with
smectite and carbonate. Sparse veins are filled with smectite, carbonate and minor pyrite. Some
smectite and pyrite are di i d in the g di

Thin Section Description

Location: 24 cm

Texture: porphyritic - quench

Phenocrysts: olivine 4%, < 1.5 mm, euhedral; plagioclase 12%, <2 mm, euhedral; clinopyroxens
1%, <1 mm, anhedral

Groundmass: olivine 1%, <0 2 mm, subhedral; plagioclase 26%, <0.5 mm, acicular; clinopyroxens
54%, radiating sheaves, poorly crystallized; opagues 3%, 0.01 mm, granular

Vesicles: < 1%, <0.5 mm, round
Alteration: olivine and minor groundmass to smectite and carbonate: smectite fills vesicles

Shipboard Data
Physical Property Data: 129-131 cm
Vp {km/sec) 5.61
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VISUAL CORE DESCRIPTION

FOR IGNEOQOUS ROCKS LEG SITE CORE |SECT.
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Visual Description
Maoderately phyric pillow basalt. Basalt is medium to dark gray; relatively frash, Plagioclase

phenocrysts 8-15%, <4 mm, fresh; olivine phenocrysts 4%, <4 mm, partly altered to smectite;

clinopyroxene phenocrysts 1%, < 1 mm, fresh, Groundmass is fine-grained to glassy; glass
selvedges are partly altered to smectite, Veins are common throughout, filled with smectite,
carbonate and minor pyrite,

81y LIS
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Visual Description

Moderataly phyric pillow basalt. Basalt 1 medium to dark gray; refatively fresh. Plagioclase
phenocrysts 10-15%, <4 mm, fresh; olivine phenocrysts 2%, <2 mm, partly altered to smectite;
clinopyroxene phenocrysts 1%, < 1 mm, fresh. Groundmass is fine-grained to glassy; glass sel-
wvedges are mostly fresh, some are partly altered to smectite. Veins are filled with smectite,
carbonate, zeolite(?) and minor pyrite.

Thin Section Description

Location: 128 cm

Texture: porphyritic - quench

Phenocrysts: olivine 4%, <2 mm, euhadral; plagioclase 12%, <2.5 mm, evhedral; clinopyroxens
1%, anhedral

Groundmass: olivine 1%, 0.2 mm, subhedral; plagioclase 26%, <0.4 mm, acicular; clinopyroxene
54%, poorly cry ized, radiating sheaves; 3%, 0.01 mm, granular; spinel tr, 0.3 mm
suhedral

Vesicles: < 1%, 0.6 mm, irregular
Alteration: olivine and some groundmass to smectite and carbonate; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 127-128 em
Si0y 50.89
N?OB 17.04
FEZOS 10.10

MgO 6.28

Cal 1272

Naz{) 219

K40 0.0

TiO.z 1.10

P,0g 0.14

MnO Rl

LO1 1.15

Hy0* 0.74

Hy0 N.D.

Co, 0.27

Sr 99 pp.m.
Zr 59

h 2

Nb 24
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VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Plagioclase
phenocrysts 8-15%, <6 mm, fresh; olivine phenocrysts 1-3%, <1 mm, partly altered to smectite;
clinopyroxense phenocrysts 1%, < 1.5 mm, rounded, frash, Groundmass is fine-grained 1o glassy;
glass selvedges are partly altered to smectite, fresh glass occurs in pieges 24, 2E, and 3. Veins
are filled with carbonate, smectite, zeolite(?) and minor pyrite.

Thin Section Description
Location: 30 em
Texture: porphyritic - quench

Phenocrysts: olivine 3%, < 1.5 mm, euhedral; plagioclase 156%, < 3.5 mm, euhedral; clinopyroxens
1%, 1.5 mm, rounded

Groundmass: alivine 1%, 0.2 mm, subhedral; plagioclase 35%, 0.3 mm, acicular; clinopyroxene 38%
radiating sheaves; opagques 6%, 0.03 mm, euhedral to granular

Vesicles: 1%, <0.2 mm, round

Alteration: olivine and minor g

d to i ite and carbonate fill vesicles

Thin Section Description
Location: 38 cm
Texture: porphyritic - quanch

Phenocrysts: olivine 4%, <2 mm, euhedral; plagioclase 12%, <3 mm, euhedral; clinopyroxene 1%,
<1 mm, rounde:

Groundmass: olivine 2%, 0.2 mm, subhedral; plagioclase 35%, 0.4 mm, acicular; clinopyroxens
37%, rediating sheaves; opaques 8%, 0.05 mm, granular to lath-shaped

Vesicles: 1%, 0.5 mm, round

Altergtion: olivine and minor groundmass to smectite and carbonate; carbonate and smectite
fill vesicles

Shiphoard Data

Bulk Analysis: 30-32 cm  37-39 cm  Magnetic Darta: B0-82 cm
5502 49.72 49.73 MNRM Intensity (emu/ce) 1823 x 10'3
AlyOg 16.37 17.52 NAM Inclination -21.9
F°203 10.30 10.47 Stable Inclination -g
MgO 8.18 5.64

Cal 12.06 13.35

Nazcl 2.25 232

K-20 005 < 0.03

'I"lOz 1.18 1156

P205 0.2 013

MnOD 18 A7

Lol 1.28 1.43

Hy0" 0.66 079

HQO' N.D. N.D.

COZ 0.77 0.28
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray; weakly to moderately altered.
Plagioclase phenocrysts 10%, <8 mm, fresh; olivine phenocrysts 4%, <3 mm, mostly altered

1o smectite; clinopyroxene phenocrysts 1-2%, < 1 mm, tresh. Groundmass is fine-grained to
glassy; glass selvedges are mostly altered to smectite, Veins are filled with carbonate, smectite
and minor pyrite. Groundmass is partly altered to smectite, particularly in pieces 7 through 10,

Thin Section Description

Location: 64 cm

Texture: porphyritic - quench

Phenocrysts: olivine 4%, <1 mm, euhedral; plagioclase 15%, <2 mm, subhedral to rounded;
clinopyroxene 2%, < 1 mm, subhedral

Groundmass: olivine 2%, 0.2 mm, subhedral; plagioclase 30%, 0.4 mm, acicular; clinopyroxene
42%, radiating sheaves: opaques 5%, 0.02 mm, granular

Vesicles: <1%, 0.4 mm, round to irregular
Alteration: olivine and minor groundmass to smectite and carbonate; carbonate fills vesicles

Shiphoard Data
Physical Property Data: 10-12 em
Vp (km/sec) 5.60
Parasity (%]} 5.69
Wet Bulk Density (g/ec) 2.86
Grain Density lg/cc) 2.97
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Visual Description
Moderately phyric pillow basalt. Basalt is gray to gr gray; mod ly altered, Plagioc

phenacrysts B-10%, <8 mm, fresh; olivine phenocrysts 3%, <5 mm, alterad to smectite, except
in some glassy margins; clinopyroxene phenocrysts 1%, <1 mm, fresh, Groundmass is fine -
grained to glassy; glass selvedges in pieces 6 and 7A are altered to smectite, those elsewhere are
fresh, Veins are filled with smectite, carbonate and minar pyrite. Smectite and pyrite are also
locally present in the groundmass, Pieces 1 through 4 are partly brecciated.
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Visual Description

Moderately to highly phyric pillow basalt. Basalt is medium gray to greenish-gray; weakly 1o
moderately altered, Plagioclase phenoerysts 10-15%, < 10 mm, fresh; olivine phenocrysts 3-5%,
<3 mm, partly altered to smectite; clinopyroxene phenocrysts 1-2%, <2.5 mm, subaphitic to
rounded, fresh, Groundmass is fine-grained 1o glassy; glass selvedges are slightly altered to
smectite, selvedges in pieces 5 and 6 are highly altered. Veins are filled with carbonate, smectite
and minor pyrite, Some smectite and pyrite also occur in the groundmass,

Thin Section Description
Location: 52 em
Texture: 1%, 0.5 mm, round

Phenocrysts: olivine 5%, < 1.5 mm, euhedral; plagioclase 15%, <3 mm, euhedral; clinopyroxene
2%, = 2.5 mm, subophitic to rounded; spinel tr, 0.3 mm, euhedral

Groundmass: olivine 1%, 0.2 mm, subhedral; plagioclase 10%, 0.3 mm, acicular; clinopyroxene
B0% radiating sheaves; opaques 6%, 0.01 mm, granular

Vesicles: 1%, 0.5 mm, round
Alteration: olivine and minor groundmass to smectite; carbonate fills vesicles

Shipboard Data
Bulk Analysis: 51-53 em Magnetic Data: 51-53 cm
sio, 4930 NRM Intensity (emu/ee]  17.30 % 103
AlyOy 17.43 NRM Inclination 239
Fey0q 8.81 Stable Inclination -26.3
MgO 6.50

CaD 15.156 Physieal Property Data: 1315 cm
Nay0 223 Vp (km/sec) 5.40
KZD o Porosity (%) 6441
Til.'J2 0.88 Wet Bulk Density {g/cc) 282
Po0g 0.22 Grain Density (gfec) 2584
MnO 8

Lol 319

Hy0* 0.56

Hy0 N.D.

002 203

Se 1128

Zr 53.0

¥ 20.3

Mb 19
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Visual Deseription

Moderately phyric pillow basalt. Basalt is medium gray; weakly altered. Plagioclase pheno-
crysts 12-15%, <6 mm, fresh; olivine phenocrysts 3-5%, <2 mm, partly replaced by smectite
and carbonate; clinopyroxene phenocrysts, 1-2%, <1 mm, subophitic, fresh, Groundmass is
very fine-grained to glassy; glass selvedaes are mostly altered to smectite. Veins are filled with
smectite, carbonate, zeclite(?) and minor pyrite.

Thin Section Description

Location: 29 cm

Texture: porphyritic - quench

Phenocrysts: 5%, < 1.5 mm, euhedral; plagioclase 15%, <2 mm, eubedral; clinopyroxene 2%,
« 0.5 mm subhedral

Groundmass: olivine 2%, 0.2 mm subbedral; plagioclase 30%, 0.4 mm, acicular; clinopyroxene
41%, radiating sheaves; opaques 5%, 0.01 mm, granular; spinel tr, 0.2 mm, euhedral

Vesicles: <1%, 0.2 mm, round
Alteration: olivine and minor groundmass to smectite and carbonate

Shipboard Data

Bulk Analysis: 28-30 cm Physical Property Data: 2325 em
Si0, 49.02 Vi (km/sec) 5.72
AlyOsy 17.33 Porosity (%) 4.86
Fey04 10.65 Wet Bulk Density (a/cc) 287
MgO 6.85 Grain Density (gfce) 2497
ca0 13.26

Nay0 228

K50 < 0,03

Ti0y 1.12

P05 0,12

MnO 18

LOI 1.06

Hq0" 0.65

Hay 0" N.D.

co, 0.16

Sr 96.3

2r 63.5

Y 219

Nb 0.6

81y ALIS
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts
10-15%, =5 mm, fresh; olivine phenocrysts 3%, <1 mm, partly altered to smectite; clinopyroxense
phenocrysts 5%, < 1.5 mm, suk itic fresh, | is fine-grained to glassy; glass salvedges
partly altered to smectite. Vesicles 1%, filled with carbonate and smectite, Veins are filled with
smectite, carbonate and pyrite, Piece 3 consists of smectite and silica and may be altered sediment.

Thin Section Description

Location: 34 cm

Texture: glomeroporphyritic - quench

Phenacrysts: plagioclase 15%, <4 mm, gl phyric clustar
subophitic clusters

Groundmass: alivine 5%, <0.4 mm, euhedral; plagioclase 15%, <0.3 mm, acicular; clinopyroxene
49%, radiating sheaves; opaques 5%, 0.03 mm, euhedral to granular

Vesicles: 1%, <0.5 mm, round

pyroxene 10%, <1.5 mm,

Alteration: olivine and minor di ] fills vesicles
Shipboard Data

Bulk Analysis: 88-70 em 121-123cm  Magnetic Data: 68-70 cm
50, 48.96 4846 NAM Intensity (emu/ce) 2397 % 107
N203 15,71 15.36 NAM Inclination -32.r
Fey04 11.29 niy Stabla Inclination -33.0°
Ma0 7.79 6.58

Ca0 13.02 13.10

NayO 222 207

K20 < 0.03 < 0.03

TiClz .31 1.32

P05 0,12 on

MnO 18 a9

LOI 0,99 0.72

Hyo" 057 055

Hy0" N.D. N.D.

€O, 0.33 0.39

S MN.D. 859

Zr N.D. 76.0

Y N.D. 259

Nb N.D. 20
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Visual Deseription

Maoderately phyric basalt. Basalt is inedium to dark gray; relatively fresh, Plagioclase pheno-
erysts 10%, <3 mm, fresh; alivine phenocrysts 5%, <1 mm, partly altered to smectite; clino-
pyroxene phenocrysts 5%, <0.5 mm, in subophitic clots with plagioclase, fresh. Groundmass
is fine-grained to glassy; glass selvedge in piece & is fresh. Vesicles 1-2%, < 1.5 mm, filled with
carbonate and smectite. Veinlets are filled with smectite and pyrite.

Thin Section Description

Location: 73 em

Texture: glomeroparphyritic - quench

Phenocrysts: olivine 5%, < 1 mm, euhedral; plagioclase 10%, <2 mm, in clusters or individual
crystals; clinopy 7%, <1 mm, subophitic interg hs; <1%, 0.4 mm, skeletal

Groundmass: olivine 1%, 0.15 mm, euhedral; plagioclase 8%, 0.4 mm, acicular; opaques 5%,
0.01 mm, granular; glass 62%, devitrified

Vesicles: 2%, < 0.4 mm, round
Alteration: olivine and minor groundmass to smectite; carbonate fills vesicles

Shipboard Data

Physical Property Data: 1-9em 25-27 cm
Vp (km/sec) 5.96 592
Porosity (%) 284
Wet Bulk Density (g/cc) 294
Grain Density {g/cc) 3.00

81y 41IS
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Visual Description

Sparsely to moderately phyric basalt. Basalt is medium gray; weakly altered. Plagioclase pheno-
erysts 5-10%, < 3 mm, fresh; olivine phenocr'f:t: 24%, <1 mm, altered to smectite; clinopyroxene
phenocrytsts 1%, <1 mm, fresh, G i is fine-grained; ona glass selvedge is present on

piece 1; glass is fresh, Vesicles < 1%, filled with smectite and carbonate, Veinlets are filled with
smectite, carbonate and pyrite.

Thin Section Description

Location: 51 cm

Texture: porphyritic - quench

Phenocrysts: olivine 4%, <1 mm, euhedral; plagioclase 12%, <2.5 mm, suhedral; clinopyroxens
1%, < 0.4 mm, subaphitic

Groundmass: olivine 2%, 0.2 mm, subhedral; plagioclase 10%, <0.3 mm, acicular; opaques 7%,
0.02 mm, granular; glass 63%, devitrified

Vesicles; 1%, <0.5 mm, round

Alteration: olivine and minor d 0 b fills vesicles
Shipboard Data

Bulk Analysis: 62-64 cm Magnetic Data: 62-64 em
$i0, 49.65 NAM Intensity (emu/cc) .62 % 107
] 1541 NAM Inclination 8.5
FegOq 11.24 Stable Inclination -0

MgQ 6.85

Ca0 12.81

Nay O 2.27

KZO 0.05

"ﬁUz 1356

Py0g 0.13

Mn A7

Lol 146

HyO" 0.75

Hy0" N.D.

€O, 0.70
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Visual Description

Sparsely phyric basalt. Basalt is gray to greenish-gray; weakly altered. Plagioclase phenoerysts
2:5%, <3 mm, fresh; olivine phenocrysts 3%, <2 mm, mostly altered to smectite. Groundmass
is fine-grained with one glass selvedge on piece 4A; glass is altered to smectite. Vesicles < 1%,
filled with carbenate. Veins are filled with carbonate, smectite and minor pyrite. Pieces 2 and
3 are breccia composed of basalt fragments in a smectite matrix.

Shipboard Data

Physical Property Data: 46 cm
Vp (km/sec) 5.56

Porasity (%) 4.29

Wet Bulk Density (g/cc) 293

Grain Density (g/cc) a0z

g1y ALIS
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Visual Description

Sparsely phyric pillow basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase pheno-
crysts 1%, <2 mm, fresh; olivine phenocrysts 1%, <2 mm, mostly altered to smectite; clino-
pyroxene phenocrysts <1%, <2 mm, fresh. Groundmass is fine-grained to glassy; glass
selvedges are almost completely altered to smectite, Vesicles < 1%, filled with carbonate. Veins
are filled with smectite; carbonate and minor pyrite, Some pyrite is also disseminated in ground
mass, Slickansides are pretant on pieces 2, 4A, and 4B.

Shipboard Data

Magnetic Data: 6971 em
NREM Intensity (emu/ce) 14.42 x 10'3
NRM Inclination -26.6°

Stable Inclination -296°
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Visual Description
Sparsely phyric pillow basalt. Basalt is to dark gray; relatively Tresh. Plagi pheno-

crysts 1%, <8 mm, fresh; olivine phenocrysts 2%, <2 mm, generally altered to smectite. Ground-
mass is fine-grained to glassy; glass selvedges are partly altered to smectite and zeclite(?). Vesicles
1%, filled with carbonate and smectite. Veins are filled with carbonate, smectite and minor pyrite.
Piece 1 is altered two glass | is altered, now composed of
silica and zeolite(?).

Thin Section Description

Location: 72 em

Texture: porphyritic - quench

Phenocrysts: plagioclase 10%, <2 mm; olivine 3%, <0.5 mm

Groundmass: plagioclase 10%, 0.3 mm, skeletal; opaques 10%, 0.01 mm; clinopyroxens 65%,
radiating sheaves

Vesicles: 2%, <0.3 mm round

Alteration: olivine to smectite and carbonate; earbonate fills vesicles

81v ALIS
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Visual Description
Sparsely phyric pillow basalt. Basalt is medium to dark gray; ly fresh. Plagioclase pheno-

crysts 1%, <8 mm, fresh; olivine phenocrysts 2%, < 1 mm, partly altered to smectite; clino-
pyroxens phenocrysts < 1%, <1 mm, fresh. Groundmass is fine-grained to glassy; glass selvedges
are partly altered to smectite and zeolite(?). Vesicles < 1%, filled with carbonate. Veins are
filled with smectite, carbonate, zeolite{?} and minor pyrite. Minor pyrite is also disseminated
in the groundmass,

Shipboard Data

Bulk Analysis: 118-120 em Magnetic Data: 118-120 em
si0y 49.83 NAM Intensity famufce) 011,64 x 10
Aly04 15,72 NAM Inclination 3.2
Fe:Da 10.63 Stable Inclination +45.1°

Ma0 7.07

Ca0 1384 Physical Property Data: 28-30 cm
NagO 2.34 Vp (kmisec) 5.48
K:D 0.04 Porosity (%) 5.09
TiO, 1.32 Wet Bulk Density la/cc) 290
Py0g 0.13 Grain Density (gfec) 3.00
MnO 18

LOI 144

H0* 0.80

H20 N.D.

C02 055

Sr 106.9

Zr 715

& 24.5

Nb 21
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Visual Description
Sparsely phyric pillow basalt, Basalt is medium to dark gray, relatively fresh. Plagioclase pheno-

crysts 1%, <3 mm, fresh; olivine phenocrysts 2%, <2 mm, generally altered to smectite, Ground-

mass is finegrained to glassy; glass selvedges are partly altered to smectite, Vains are filled with
smectite and carbonate,

Shipboard Data

Magnetic Data: 68 cm 65-67 cm 110112 em
MRM Intensity (emufec) 21.68x 103 950 x 1073 10.49 x 1073
NRM Inclination +43.1° +371.9° 426

Stable Inclination +45.1" 444

81y ALIS
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Visusl Description

Sparsely phyric pillow basalt and highly phyric basalt. Sparsely phyric basalt comprises the
upper half of the section ta 72 cm; the highly phyric basalt comprises the lower part of the
section. The sparsely phyric basalt is medium to dark gray; relatively frash, Plagioclase pheno-
crysts 1%, <4 mm, frash; olivine phenocrysts 2%, <2 mm, altered to smectite. Groundmass

is fine-grained to glassy; glass selvedges are partly altered to smectite, Veins are filled with
smectite and carbonate, Piece § is rich in smectite and may be altered glass, The highly phyric
basalt is medium to dark gray; relatively fresh. Plagioclase phenocrysts 12%, <3 mm, fresh;
olivine phenocrysts 8%, <2 mm, altered to smectite; clinopyroxene phenocrysts 3%, <1 mm,
frash. Groundmass is holocrystalline, fine-grained.

Thin Section Description

Location: 85 cm

Textura: porphyritic, intersartal to intergranular

Phenocrysts: olivine 8%, < 0.5 mm, subhedral; plagioclase 12%, <3 mm; clinopyroxene 3%,
=0.5 mm, anhedral

Groundmass: olivine 5%, 0.05, anhedral; plagioclase 30%, 0.3 mm; cinopyraxene 35%, 0.15
mm, granular; opaques 5%, 0.01 mm, subhedral

Vesicles: 2%, <0.6 mm, filled with carbonate, round

Alteration: olivine to smectite, carbonate fills vesicles
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 10-12%, <& mm, sometimes with inclusions of spinel, fresh; olivine phenocrysts
2%, =2 mm, partly altered to smectite; clinooyroxene phenocrysts 3%, < 1 mm, fresh. Ground-
mass is fine-grained 1o glassy; glass selvedges are altered to smectite. Vesicles 1-2%, <0.5 mm,
filled with carbonate. Veins are filled with smectite and carbonate,

Thin Section Description
Location: 24 cm
Texture: parphyritic - quench

Phenoerysts: olivine 3%, <0.5 mm, : plagi
mm, subhedral; spinel tr, 0.15 mm, anhedral

Groundmass: plagioclase 5%, 0.2 mm, skeletal; opaques 1%, 0.01 mm, anhedral; clinopyroxene
60%, radiating sheaves

Vesicles: 2%, 0.5 mm, round
Alteration: oliving 1o carb and i k and Lot

25%, <4 mm; clinopyroxens 3%, <0.5

(7) fill vesicles

Thin Section Description
Location: 70 cm
Texture: porphyritic

Phenocrysts: olivine 5%, <3 mm, subhedral; plagioclase 20%, <5 mm,_ subhedral, sariate; clino-
pyroxena 2%, <0.5 mm, anhedral

Groundmass: oliving 4%, 0.05 mm; plagioclase 30%, 0.3 mm, skeletal; clinopyroxens 30%, 0.1
mm, granular to sheaf-like; opaques 7%, 0.01 mm.

Vesicles: 2%, <0.3 mm, round

Al ion: olivine 1o and minor cark carbonate and manganese fill vesicles
Shipboard Data

Bulk Analysis: 22:24 cm Magnetic Data: 16-18 cm
5i0, 47.96 NRM Intensity (emufec) 803x 103
mzoa 16.50 NRM Inclination -45.00
FeyOg 995 Stable Inclination 49.4°

Ma0 7.25

Ca0 13.47 Physical Property Data: 104-106 cm
NayO 2.26 Vip [keisec) 6.07

KZO < 0.03 Porosity (%) 378

‘ﬁo,z 1.24 Wt Bulk Density (g/cc) 2.90

P205 0.1 Grain Density (g/cc) 297

MnO A8

Lol 0.67

Hy0* 0.58

H:Cl' N.D.

CDZ 0.8

81y 4.LIS
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray, weakly altered, Plagiociase
phenocrysts 12%, <5 mm, fresh; olivine phenoerysts 2%, <2 mm, partly altered to smectite,
Groundmass is fine-grained to glassy; glass selvedges are altered to smectite. Veins are filled
with carbonate and smectite, Carbonate vug occurs in piece 7. Slickensides are present on
pieces 2B and 4B, Pieces 48, 5 and 6 are slightly brecciated.
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE SECT.

P |mrozx

5[3 [41]s

Visual Description

Moderately phyric basalt, Pieces 1 through 3 are a continuation of the pillow sequence of
Section 2; piece 44 is the top of a massive cooling unit extending to Section 5. Basalt is
medium to dark gray; weakly altered. Plegioclase phenocrysts 8%, <6 mm, fresh; olivine
phenocrysts 4-6%, <5 mm, mostly altered to smectite, Groundmass is fine-grained to glassy;
glass selvedge in piece 4A is altered to smectiteVesicles < 1%, filled with smectite and carbon.
ate. Vains are filled with smectite, carbonate and minor pyrite,
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VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric massive basalt. Basalt is medium gray; relatively fresh. Plagioclase pheno-
crysts 8:10%, <4 mm, fresh; olivine phenocrysts 3%, <2 mm, mostly fresh with only minar
alteration to ite. Gr isti ined, holocrystalline. Sparse vesicles are filled
with carbonate and smectite. Minor pyrite is di i d in the g d

o3
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VISUAL CORE DESCRIPTION
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5|3a]1]8

CORE |SECT.
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Visual Deseription
Moderately phyric basalt. Pieces 1 through 4C are a continuation of the massivs cooling unit

in Section 4; piece 5 is the top of a pillow basalt sequence, Basalt is medium gray; weakly altered,

Plagioclase phenoerysts 10%, <& mm, fresh; olivine phenocrysts 5%, <3 mm, altered to smectite.
Groundmass is fine-grained to alassy with glass salvedges only on pleces 4A and 5; glass selvedges
are slightly altared to smectite, Veins are filled with smectite, carbonate and miner pyrite, Minor
pyrite is also disseminated in the groundmass.

Shipboard Data

Magnetic Data: 42-44 em
NRM Intensity (emu/cc) 6.07 % 107
NRM Inclination -59.9°

Stable Inclination -50.0°

8I¥ ALIS



i6v

Piece Number

o3

1B

1
=
N Graphic
Representation

Orientation

CEIC_ N ]

160

2

3

&

= £

5 8

2 ®

e =

5 =
|1
L]
1
L]
|1

SDpP

Special Storage

[s]s] [s

FOR IGNEOUS ROCKS LEG SITE SECT.

4|1]8

H
VISUAL CORE DESCRIPTION '
E
A

5|3

Visual Description

Maderately phyric pillow basalt. Basalt is gray to greenish-gray; weakly altered. Plagioclase
phenocrysts 8-12%, <& mm, fresh; olivine phenocrysts 2%, <1 mm, partly altered to smectite,

Groundmass is fine-grained to glassy; glass selvedges are partly altered to palagonite and smectite,

Vesicles 1%, filled with smectite, carbonate, zeolite and minor pyrite.

Shipboard Data

Physical Property Data: 129-131 em
Up (km/sec) 5,75
Porosity (%) 4.25

Wet Bulk Density (g/cc) 2.89
Grain Dansity |gfcc) 297
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VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric pillow basalt. Basalt is medium gray to greenish-gray: weakly altered, Plagio-
clase phenocrysts 10%, <5 mm, fresh; alivine phenocrysts 5%, <3 mm), altered to smectite;
clinopyroxene phenocrysts 2%, < 1 mm, fresh. Groundmass is fine-grained to glassy; glass sel-
vedges are partly altered 1o smectite and palagonite. Vesicles 1%, <1 mm, filled with smectite
and carbonate. Veins are filled with smectite and minor pyrite. Some pyrite is also disseminated
In groundmass.

Thin Section Deseription

Location: 21 cm

Texture: porphyritic - quench

Phenocrysts: olivine 3%, <0.8 mm, euhedral; plagioclase 15%, <3 mm, subhadral; clinopyroxens
2%, <0.8 mm, subhedral

Groundmass: olivine 4%, < 0.3 mm, subhedral; plagioclase 25%, <0.5 mm, acicular; clinopyroxens
39%, radiating sheaves; opaques 6%, 0.01, granular; glass 5%

Vesicles: 1%, 0.5 mm, round
Alteration: olivine to smectite and carbonate; smectite and carbonate fill vesicles

Shipboard Data
Bulk Analysis: 20-22 cm
SiOg 49.86
“1203 16.89
Fe203 1.2z
MgO 6.09
Ca0 1.9
Nazﬂ 228
KZO < 0.03
TIDZ 1.38
PZDS 0.15
MnO A7
LOI 083
Hy0* 071
HyQ~ N.D.
COy 0.25
Sr 103.0
Zr 79.7
Y 28.7
Nb 18
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Visual Description

Moderately phyric pillow basalt. Basalt is medium gray to greenish gray; weakly altered. Plagio-
clase phenocrysts 8-12%, <4 mm, fresh; olivine phenocrysts 2-4%, <1 mm, partly altered to
smectite; clinopyroxane phenocrysts 3-5%, <1 mm, fresh. Groundmass is fine-grained ta glassy;
alass selvedges are mostly altered to smectite. Vesicles 1%, filled with smectite and carbonate,
Veins are filled with smectite, carbonate and minor pyrite. Piece 3 consists of silicified sediment.

Thin Section Descriptions
Location: 55 cm

Texture: porphyritic - quench
Phenocrysts: olivine 4%, <1 mm, euhedral; plagioclase 15%, < 1.5 mm, subhedral; clincpyroxene
5%, subophitic

Groundmass: clivine 1%, 0.3 mm, subhedral; plagioclase 20%, < 0.5 mm, acicular; clinopyroxena
52%, radiating sheaves; opaques 2%, 0.01, granular
Vesicles: 1%, <2 mm, round

Alteration: olivine and minor g 10 ite and

Location: 68 em

Texture: porphyritic - quench

Phenocrysts: olivine 5%, <0.8 mm, euhedral; plagioclase 12%, <3 mm, euhedral; clinopyroxens
5%, =1 mm, subophitic

Groundmass: plagioclase 30%, < 0.5 mm, acicular; clinopy
8%, 0.01 mm, granular; glass 5%

Vesicles: =2 mm, round

Alterati livine and some groundmass 1o smectite; carbonate and smectite fill vesicles

Location: 90 em

Texture: porphyritic - quench

Phenocrysts: olivine 2%, 0.4 mm, suhedral; plagioclase 12%, <35 mm, eubedral glomerocrysts;
linopy 1%, 0.3 mm, subophiti

Groundmass: plagioclase 35%, 0.7 mm, acicular; clinopy

0.05 mm, granular to lath-shaped; glass 5%, altered

Vesicles: 2%, <0.8 mm, round

carbonate fills vesicles

30%, radiating sheaves;

35%, sheaves; 8%,

Alteration: ofivine and glass to ite and and carbonate fill vesicles
Shipboard Data

Bulk Analysis: 50-54em 67-6Bem 9092cm  Magnetic Data: -92 cm
5i0, 4988 4885 4869  NRM intensity lemu/cc) 1.32x 103
N203 16.42 15.93 15.37 NRM Inclination -17.8°
F9203 10.80 11.34 11.45 Stable Inclination -205°
MgO 5.48 5.89 578

Ca0 12.48 13.186 12.75

Nazﬂ 2.38 226 226

K20 0.15 0.04 0.08

TiCl:, 1.48 141 1.48

Py0g 0.22 0a7 028

MnQ A5 A7 A7

Lol 1.44 0.77 1.16

Hy0* 0.88 0.79 085

Hzc' N0, N.D. N.D.

€O, 0.60 015 0.36

Sr 106.3 97.0 98.7

2r 713 716 76.5

¥ 29.0 251 255

Nb 28 24 21
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5[3

SITE

a[1]s

CORE |SECT.

[s[7] ]2

P |mrox

Visual Description

Moderately phyric pillow basalt. Basalt is medium gray; relatively fresh, Plagioclase pl ysts
8-12%, <6 mm, fresh; olivine phenocrysts 1-2%, <1 mm, mostly altered to smectite, Groundmass
is fine-grained to glassy; glass selvedges are mostly frash with only minor alteration to palagonite.
Vesicles 0-5%, filled with smectite and carbonate, Veins are filled with smectite, carbonate,
zeolite(?] and minor pyrite,

Shipboard Data

Physical Property Data: 118121 em 122-124 em
Vp (km/sec) 5.69 5.77
Porosity (%) 3.69

Wet Bulk Density (a/ee) 285

Grain Density (g/cc) 29

gIP LIS



oy

c

2F

Orientation

JI Y} T A 1) @WQ Goie

LT

Shipboard Studies

1 Alteration

Special Storage

VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric pillow basalt. Basalt is medium aray; relatively fresh. Plagioclase phenocrysts
8-15%, <6 mm, fresh; olivine phenocrysts 2%, < 1 mm, most altered to smectite. Groundmass is
fine-grained to glassy; glass selvedges are mostly fresh with minor palagonite alteration, Vesicles

0-5%, filled with smectite. Vieins are filled with carbonate, smectite, zeolite(?) and minar pyrite.

Shipboard Data

Magnetic Data: 143-145 cm
NRM Intensity {amufcc) 2545 %103
NAM Inclination 8.3

Stable Inclination -39.5"
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray; weakly altered, Plagioclase pheno-
erysts 10-16%, <7 mm, fresh; olivine phenocrysts 2%, < 1.6 mm, altered to smectite; clinopyroxens
phanocrysts 2%, <1 mm, in subophitic clots with plagioclase, fresh, G dl is fine-grained

to glassy; glass selvedges are partly altered to palagonite and smectite. Vesicles 1%, <2 mm, filled
with smectite and carbonate. Veins are filled with smectite, carbonate, zeclite(?] and pyrite.

Thin Section Description
Location: 65 cm
Textura: porphyritic - quench

Phenocrysts: olivine 3%, <1 mm, euhedral; plagiociase 16%, <3 mm, subhedral; clinopyroxens 2%,
<1 mm, subophitic

Groundmass: olivine 2%, < 0.4 mm, euhedral; plagioclase 25%, <0.5 mm, acicular; clinopyroxene
41%, radiating sheaves, opagues 6%, 0.02 mm, granular; glass 5%

Vesicles: 1%, <2 mm, round
Alteration: olivine and minor groundmass to smectite and carbonate; carbonate fills vesicles

Shipboard Data
Bulk Analysis: 66-68 cm
Si0y 47.85
A|203 15.89
Feo0q 11.35
MaQ 5.90
Cal 12.70
NEZO 2.23
Kp0 0.08
T[Oz 1.47
P205 0.15
MnO .20
Lol 1.08
Ha0" 0.68
Hy0 N.D.
€O, 0.40
Sr 104.0
r 7.7
Y 26.1
N 25
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Visual Description

Moderately phyric pillow basalt. Upper part of section to 62 cm is pillowed; lower part is
massive eooling unit which continues into Section 6. Basalt is medium gray to greenish-gray,;
weakly altered. Plagioclase phenocrysts 12-15%, <5 mm, fresh; olivine phenocrysts 3%, <2
mm, altered to smectite. Groundmass is Tine-grained to glassy; glass selvedges are partly altered
to smectite, carbonate and pink zeolite(?), Vesicles 1-2%, filled with smectite, carbonate and

—

= eeuwenn

| =1

pyrite, Piece 50 ins an i i of quartz, carbonate and smectite.
Shipboard Data

Magnetic Data: 105-107 ecm
NRM Intensity (emu/cc) 6.22x 103
NRAM Inclination -25.6°

Stable Inclination -RT
Physical Property Data: 141-143 cm
Vi (km/sec) 566
Porosity (%) 4.40

Wet Bulk Density lg/cc) 2.86

Grain Density (g/ce) 295
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VISUAL CORE DESCRIPTION
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Visual Description

Moderataly phyric massive basalt. Basalt is gray;

ly fresh. F

pheno-

crysts 12-16%, <& mm, frash; olivine phenocrysts 2%, <3 mm, altered to smectite. Groundmass

is holocrystalline, fine-grained.

Shipboard Data
Physical Property Data: A6 cm
Vi (km/sec) 5.50

81y 4.LIS
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VISUAL CORE DESCRIPTION

B |mMrox

FOR IGNEOUS ROCKS LEG SITE CORE |SECT.
s[3[a]1] s[a] [s]8] |1
Visual Description
Moderately phyric pillow basalt. Basalt is gray: relatively fresh. Plagioclase phenocrysts

B8-12%, <5 mm, fresh; olivine phenocrysts 3%, <1 mm, partly replaced by smectite. Groundmass
is fine-grained to glassy; glass selvedges are mostly frash with minor development of palagonite.
Vesicles 0.5%, filled with carbonate and zeclite{?], Veins are filled with carbonate, smectite and

pyrite.

Shipboard Data

Bulk Analysis: 68-70 cm Magnetic Data: 25-27 em
$i0, 5:23 NRM Intensity (emu/cc) 15.47 x 103
MZO:; 15.27 NAM Inclination -nr
Fes0q 13.26 Stable Inclination -23.0°
Mg 586

Cal 13.80 Physical Property Data: 10-12 em
Nay0 2.34 Vip (km/sec) 5.60
K0 0.24 Porosity (%) 380
‘ﬁDz 1.56 ‘Wet Bulk Density (g/cc) 290
Po0g 0.16 Grain Density (g/ec) 298
MnO a7

Lol 1.84

Hy0* 1.16

Hgy0~ N.D.

€O, 1.08
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Visual Description
Moderately to highly phyric pillow basalt, Basalt is medium gray; r y fresh. P

phenocrysts 15-20%, <7 mm, fresh; olivine phenocrysts 2%, <2 mm, alwred to smectite;
clinopyroxene phenocrysts 1 2% <3 mm, fresh. Groundmass is fine-grained to glassy; glass
selvedges are partly altered to smectite and zeolite(?). Vesicles 1-2%, smectite and silica. Veins
are filled with smectite, carbonate and pyrite. Slickensides are present on many fractures,
Thin Section Description

Location: 76 cm

Texture: porphyritic - quench

Phenocrysts: olivine 2%, < 1 mm, subhedral; plagioclase 20%, <3 mm, subhedral; clinopyroxene
2%, <0.3 mm, anhedral

Groundmass : olivine 1%, 0.26 mm; plagioclase 156%, «0.5 mm; clinopyroxene 50%, radiating
sheaves; opaques 8%, 0.01 mm, euhedral

Vesicles: 2%, <0.5 mm, round
Alteration: ofivine to smectite ; smectite fills vesicles

81 HLIS
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Visual Description

Moderately phyric pillow basalt. Basalt is gray to greenish-gray; weakly sitered. Plagioclase
phenocrysts 10-18%, <7 mm, fresh, some with inclusions of spinel; olivine phenocrysts 2%,
<3 mm, altered to smectite; clinopyroxene phenoerysts 1%, < 1 mm, fresh, Groundmass is
fine-grained to glassy; glass selvedges are partly altered to smectite, Vesicles 1-2%, <2 mm,
filled with carbonate and smectite. Veins are filled with smectite, carbonate and minor
pyrite. Groundmass is slightly altered to smectite. Slickensides occur on many fractures,
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Visual Description

Moderately phyric basalt, Basalt is gray to gray; weakly to y altered. Plagio-
clase phenocrysts 10%, <5 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite;
clinopyroxene phenocrysts 1%, <1 mm, fresh. Groundmass is fine-grained to glassy; no glass
selvedges were recovered but groundmass has glassy intersertal texture. Vesicles 1-2%, filled
with smactite, zeolite(?) and pyrite. Veins are filled with smectite, carbonate, zeolite(?} and
minor pyrite,

Thin Section Description
Location: 25 em
Texture: porphyritic - quench

Phenocrysts: olivine < 1%, 0,3 mm, euhedral; plagioclase 10%, <2 mm; clinopyroxene 1%, 0.3
mm, anhedral

Groundmass: plagioclase 26%, <0.6 mm, skeletal, seriate; clinopyroxene 55%, radiating sheaves;
opaques 8%, 0.01 mm, euhedral, some laths <0.3 mm

Vesicles: 1%, 0.2 mm, round

olivine to fills vesicles

Shipboard Data
Bulk Analysis: 25-27 em

Si0, 49.14
Aly0g 16.62
FeyOg 1331
MaO 6.79
Ca0 1273
NayO 233
K40 0.14
Ti0, 157
Py0g 0.18
MnO 2
Lol 1.34
Hy0" 0.98
HyO" N.D.
co, 0.3s
cr N.D.
Hi N.D.
Sr 107.9

Zr 82.7

Y 305

Nb 35

81y ALIS
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Visual Description
Mederately phyric pillow basalt. Basalt is gray to greenish-geay; weakly altered. Plagioclase

phenocrysts 10%, <5 mm, fresh; olivine phenocrysts 1%, <2 mm, altered to smectite. Ground-

mass is fine-grained to glassy; glass selvedge in piece 2 is partly altered to smectite. Veins are
commaon, filled with and often slickensided
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Visual Description

Moderataly phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagiociase
phenocrysts 10%, <5 mm, fresh; alivine phenocrysts 1%, <2 mm, partly altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are mostly altered to smectite. Vesicles
1%, filled with carbonate and smectite. Scattered veins are also filled with carbonate and

o= )le | &K |

10

1
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e8|AIVIRE

Pieer 24 is b d with a matrix of carbonate and smectite. Zeolitel?} occurs
in piece 1.
Shipboard Data
Bulk Analysis: 84-86 cm Magnetic Data: 97-99 cm
sio, 4867 NAM intensity (emu/ce)  34.93x 103
Aly0q 15.88 NRM Inclination -21.r
F3203 11.60 Stable Inclination -278°
MgQ 6.12
Ca0 13.36
NazO 247
Ko0 0.09
TiOy 1.62
P:Gs 0.14
MnO Jgg
LOI 1.63
Hy0" 1.15
Hzo' N.D.
Co, 0.77
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Visual Description

Maoderately phyric pillow basait. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 8-12%, <2 mm, fresh; olivine phenocrysts 3%, < 1 mm, altered to smectite.
Groundmass is fine-grained to glassy; glass selvadges are partly altered to dark green smectite.
Veins are scattered throughout, filled with ly crystalli and ite. Pyrite
is present in piece 2D. Minor breccia occurs in piece 4,

Shipboard Data

Physical Property Data: 79 cm
Vp (kmisec) 5.70

Porosity (%) 6.43

Wet Bulk Denstiy (gfcc) 2.8

Grain Density (g/cc) 293
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s[afafi[e]a] [s]o] |3

Visual Deseription

Moderately phyric pillow basalt, Basalt is medium to dark gray; weakly altered. Plegioclase
phenocrysts 7-10%, <5 mm, fresh; olivine phenocrysts 1-2%, generally altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are mostly fresh, some are partly altered
to dark green smectite. Vesicles 1%, filled with smectite and carbonate. Veins are scattered
throughout, filled with smectite and carbonate. Minor disseminated pyrite is present in the
groundmass.

Shipboard Data

Bulk Analysis: 40-42 em 74-76 em
SiDz 48.36 50.12
A1203 15.08 15.02
Fe203 12.23 12.83
MgO 679 .21
60 12.55 10.74
Nazo 243 2.30
Kzo 0.1 0.50
Ti0y 1.67 1.50
PZDE 0.7 0.1
MnO 20 13
LOI 148 234
H,0" 1.22 1.98
HZD' N.D. N.D.
COZ 0.47 0.42

81y 4LIS
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Visual Description

Moderately phyric pillow basalt and minor basalt breccia. Basalt is medium to dark gray;
weakly altered. Plagioclase phenocrysts 1-2%, <2 mm, generally altered to smectite. Ground
mass is fine-grained 1o glassy; glass selvedges are partly altered to smectite. Minor breetia
occurs in pieces 2, 3 and 4; breceia consists of angular fragments of erystalline basalt in a
matrix of dark green smectite, carbonate and zeolite(?).

Thin Section Description

Location: 35 cm

Texture: porphyritic - glassy

Phenocrysts: olivine 3%, <2.5 mm, euhedral; plagioclase 5%, <3 mm, euhedral
Groundmass: plagioclase 2%, <0.3 mm, skeletal; glass 88%, partly devitrified
Vesicles: <1%, 0.1 mm, round, in glass

Al ion: olivine to carb and ine,
silica

fills vesicles; glass to carbonate and

Shipboard Data

Magnetic Data: 110-112 em
NRM Intensity (emu/cc) 16,06 x 1073
NRM Inclination 15.1°

Stable Inclination 1.7
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

> |mrox

s[3[a]1]s[a] |5]e] [s

Visual Description

Moderately phyric pillow basalt, Basalt is medium to dark gray; weakly altered, Plagioclase
phenocrysts 6%, <4 mm, fresh; olivine phenocrysts 1%, < 1 mm, altered to smectite; clino-
pyroxens phenocrysts 1%, <5 mm, fresh, evhedral, occur only below 107 cm, Groundmass

is fine-grained to glassy; glass selvedges are mostly fresh with only minor alteration 1o smectite.

Vesicles 1%, filled with carbonate. Veins are
smectite,

hout, filled with cart and
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Visual Description

Maoderately phyric pillow basalt, Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 7%, <6 mm, fresh; olivine phenocrysts 1-2%, <1 mm, partly altered to smectite;
clinopyroxene phenocrysts < 1%, <2 mm, fresh. Groundmass is fine-grained to glassy; glass
selvedges are partly altered to smectite but fresh glass is present throughout. Vesicles <1%,
filled with carbonate, Veins are present throughout, filled with smactite, carbonate, minor
pyrite and minor zealite(?).

Shipboard Data

Bulk Analysis: 65-67 cm Physical Property Data: 59-61 em
si0, 48.91 Vp (km/sec) 5.45
N203 15.64 Porosity (%) 6.20
F5203 11.80 Woet Bulk Density (g/ce) 283
Ma0 5.95 Grain Density {a/cc) 285
Ca0 12.63

Na20 245

KZO 0.12

TiOz 1.60

F‘205 0.17

MnO A8

LOI 1.09

H,0" 0.90

H20 N.D.

C02 0.3

Sr 114.2

Zr 94.4

Y 327

Nb 38
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG SITE CORE |SECT.

> |mroX

slafafifs [a] [s[o] [7

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Plagioclase
phenocrysts 8-10%, <6 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite; clino-
pyroxene phenoerysts, 1 grain, 4 mm, in pieca 3. Groundmass is fine-grained to glassy: glass
selvedges are partly altered to dark green smectite. Vesicles < 1%, filled with carbonate,
Sll:alta:;ed vains are filled with carbonate and smectite. Zeolite occurs in altered selvedge in
piece 3,

81y 4.LIS
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Visual Description

Maderately phyric pillow basalt. Basalt is medium to dark gray, some brown staining in lower
part of section; weakly to moderately altered. Plagioclase phenocrysts 5-10%, <5 mm), fresh,
mast abundant in upper half of section; olivine phenocrysts 2%, <1 mm, mostly altered to
smectite; clinopyroxene phenocrysts 1%, <1 mm, fresh. Groundmass is fine-grained to glassy;
glass selvedges are mostly fresh with minor alteration to smectite. Vesicles 1-2%, filled with
smectite, carbonate and zeolite(?). Scattered veins are filled with smectite, carbonate, iron
axides and minor pyrite. The basalt is incipiently brecciated below 60 cm.

Thin Section Description
Location: 12 cm
Texture: porphyritic - quanch

Phenocrysts: olivine 1%, < 1.3 mm, euhedral; plagioclase 10%, < 3.5 mm, euhedral; clinopyroxena
< 1%, <0.8 mm, subophitic

Groundmass: plagioclase 35%, <05 mm, acicular; clinopyroxene 45%, 0.16 mm, granular;
opatues 7%, 0.01 mm, granular

Vesicles: 2%, 0.8 mm, round
Alteration: olivine to smectite; smectite and carbonate fill vesicles
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VISUAL CORE DESCRIPTION
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Visual Description

Sparsely to moderately phyric pillow basalt. Basalt is mostly medium to dark gray, stained brown
in upper part; weakly altered. Plagioclase phenocrysts 4-12%, < 7 mm, fresh, most abundant in
the lower part of section; olivine phenocrysts 2%, < 1 mm, altered to smectite; clinopyroxene
phenocrysts < 1%, <3 mm, subhedral often intergrown with plagioclase, fresh. Groundmass is
fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles 2%, <3 mm, filled
with smectite and carbonate. Scattered veins are fillad with smactite and carbonate.

Thin Section Description

Location: 124 cm

Texture: porphyritic - guench

Phenocrysts: olivine 2%, < 1.5 mm, suhedral; plagioclase 10%, < 2.5 mm, subhedral

Groundmass: plagioclase 5%, 0.3 mm, skeletal; clinopyroxene 72%, radiating sheaves; opaques
<1%, .03 mm; pyrite(?).

Vesicles: 1%, 0.7 mm, round

Alteration: olivine to carbonate and and carb fiill vesicles and replace
groundmass

Shipboard Data

Bulk Analysis: 123-126 cm Physical Property Data: B60-62 em
Si0, 48.07 Vp (km/sec) 5.60
AlyOg 16.687 Porosity (%) 5,14
Fe,03 1269 Wet Bulk Density (g/ec) 2.85
MaO 6.56 Grain Density (g/ec) 295
Ca0 12.82

Nay0 232

KZO < 0.03

Ti0y 1.59

F205 0.13

MnO 21

Lai 0.85

0" 0.82

Hy0" N.D.

€O, 0.19

Sr 109.9

Zr 91.4

Y 0.6

Nb 4.0
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Visual Description
Sparsely to moderately phyric pillow basalt. Basalt is medium to dark gray, moderately altered.

Plagioclase phenocrysts 2-6%, <8 mm, fresh; olivine phenocrysts 1%, <1 mm, altered 1o :mecli_la;

clinopyroxene phenocrysts 2%, <2 mm, often i il with plagiociase, fresh. G is
fine-grained to glassy: glass selvedges are partly altered to smectite; fresh glass occurs in piece 2.
Vesicles 1%, filled with smectite, carbonate and zeclite(?). Scattered veins are filled with carbon-

ate, smectite, silica and minor zeclite(?). In pieces 2, 4D and 5 the basalt is incipiently brecciated.

Thin Section Description

Location: 122 cm

Texture: porphyritic - quench

Phenocrysts: oliving 2%, <2 mm, euhedral; plagioclase 20%, <4 mm, subhedral

Groundmass: plagioclase 20%, <0.4 mm, skeletal; clinopyroxene 48%, radiating sheaves; opaques
8%, 0.05 mm, laths

Vesicles: 2%, 0.3 mm, round

Alteration: olivine 1o carbonate and smectite, Smectite, carbonate and silica(?) fill veinlets and
vesicles

Thin Section Description
Location: 142 em

Texture: porphyritic - quench

Phenocrysts: olivine 4%, 0.6 mm, euhedral; plagioclase 12%, <4 mm, euhedral; clinopyroxene
< 1%, 0.2 mm, rounded
fiating sheaves;

Groundmass: plagioclase 30%, <06 mm, scicular; clinopy 46%,
8%, 0.01 mm, granular

Vesicles: <1%, <0.5 mm round

Al ion: olivine 1o ite; ite and fill vesicles
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VISUAL CORE DESCRIPTION
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Visual Description
Spumlv phyric pillow basalt 0 to 25 cm, sparsaly phyric massive basalt 25 to 150 em. Pillow
basalt is medium to dark gray; moderately altered. P!&gml:lasa phenocrysts 2%, <4 mm, fresh;
nlwme phenoerysts < 1%, <1 mm, altemd to sn'\en‘nm dmowmnnn phenocrysts < I% =1
] with plag ,lreﬂn is fine-grained. Vesicles 1-2%, <2 mm,
fuliod with smectite and carbonate. Numerous veinlets are filled with carbonate, smectite and
silica. Massive basalt is medium to dark gray with brownish discoloration along fractures and
veins; moderately altered. Plagioclase pheanoerysts 4-5%, <7 mm, fresh. Groundmass is fine-
to medium-grained with grain size increasing downward. Vesicles 7-10%, <2 mm, filled with
carbonate and smectite. Veins are sparse, filled with smectite, carbonate and minor pyrite.

Thin Section Description

Location: 50 cm

Texture: porphyritic - quench

Phenocrysts: plagioclase 8%, < 1.5 mm, subhedral

Groundmass: plagioclase 25%, 0.5 mm, skeletal; clinopy 30%, rad sheaves;
8%, 0,03 mm glass 14%
Vesicles: 15%, 1 mm, round

il ite and fill vesicles and veins; some glass to smectite

Thin Section Description

Location: 132 cm

Texture: porphyritic - subophitic

Phenocrysts: plagioclase 5%, <4 mm, subhedral

Groundmass: olivine 5%, 0.4 mm, euhedral; plagiocase 30%, 0.5 mm; clinopyroxene 15%,
anhedral; opaques 5%, 0.1 mm, subhedral; smectite 20%

Vesicles: 20%, 1 mm, round
Alteration: oliving to

Shipboard Data

Bulk Analysis: 121-124 em Magnetic Data; 74-76 cm
5i0, 47.43 NAM Intensity (emu/ee) 8.17x 107
Nzﬂa 15.28 NRM Inclination 68
FeyOq 12.76 Stable Inclination 15.1
MgO 5.76

Ca0 12.89 Physical Property Data: 4749 cm
Na,O 2.30 Vi fkm/sec) 5.17
KQO 024 Porosity (%) 582
Tio, 1.56 Wet Bulk Density la/cc) 2.76
Pa0g 0.15 Grain Density (g/ccl 287
MnO .20

Lot 1.80

Hyo" 118

H?O N.D.

€0, 0.83

8Iv LIS
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VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG | SITE CORE |SECT.
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Visual Description

Sparsely phyric massive basalt. Basalt is medium to dark gray; moderately altered. Plagioclase
phenocrysts 0-4%, <5 mm, fresh, most abundant in lower part of section. Groundmass is
fine-grained to glassy but with no glassy selvedges. Vesicles 5%, filled with smectite, carbonate
and minor pyrite. Vains are scattered throughout, filled with carbonate, smectite, zeolite(?)
and minor pyrite,

Thin Section Deseription

Location: 25 em

Taxture: porphyritic - intersertal

Phenocrysts: plagioclase 4%, <4 mm, euhedral

Groundmass: plagioclase 30%, < 1 mm, euhedral; clinopyroxene 30%, <0.8 mm, subophitic;
opaques 8%, 0.1 mm, granular to lath-shaped; glass 18%

Vesicles: 10%, <7 mm, round

! < glass 1o ive; ite and carb fill vesicles
Shipbaard Data
Bulk Analysis: 26-27 em Magnetic Data: 18-20 em
5i0, 49.79 NEM Intersity (emulce) 302x 103
AI203 15.46 NRM Inclination 15
Fey0g 13.65 Stable Inclination -19.5"
Ma0 691
CaD 11.73
NayQ 242
Ko0 0.08
Tioy 1.50
Py0g 0.28
MnO 18
LOI 2.08
H,0" 1.39
HyO™ N.D.
€Oy 0.88
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Visual Description

Moderately phyric massive basalt. Basalt is medium to dark gray; moderately altered. Plagioclase
phenocrysts 7-8%, <4 mm, fresh, Groundmass is fine-grained with no glass selvedges. Vesicles
2%, <1 mm, filled mostly with smectite, Minor veins are filled with smectite.

Shipboard Data

Physical Property Data: 21-23 em 24-26 cm
Vo (km/sec) 5.87 5.74
Porosity {%) 289
Wet Bulk Density (a/ce) 291
Grain Density {g/cc) 296
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Visual Description .
Moderately phyric massive basalt. Basalt is medium gray; fresh, Plagioclase phenocrysts 8-10%,
<4 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite. Groundmass consists of _
subophitic clots in glassy matrix - ‘ophimottled’ texture, Vesicles <1%, <1 mm, filled with
smectite. Veins ara rare, filled with carbonate and smectite.
Thin Section Description
Location: § cm —
Texture: porphyritic - intersertal
Phenocrysts: plagioclase 15%, <4 mm, subhedral .
Groundmass: olivine 5%, 0.5 mm, euhedral; plagioclase 35%, 0.5 mm; clinopyroxene 30%, <0.5
mm, granular; opaques 5%, < 0.2 mm, laths and octahedra; glass 9%, interstitial, devitrified —
Vesicles: 1%, 0.6 mm, round
Alteration: olivine to smectite; vesicles filled with smectite and carbonate -
Location: 30 cm
Texture: porphyritic - intersertal =
Phenocrysts: plagioclase 15%, <2 mm, subhedral
Groundmass: olivine 10%, 0.5 mm, subhedral; plagioclase 25%, 0.3 mm; clinopyroxens 35%, -
<0.2 mm, subhedral; glass 10%, interstitial
Vesicles: < 1%, 0.6 mm, round 50—}
Alteration: olivine to smectite; smectite after glass; carbonate fills vesicles
Location: 1056 cm -
Texture: parphyritic - intersertal
Phenocrysts: plagioci. , <3 mm, euhedral -
Groundmass: oliving 3%, 0.4 mm, euhedral; plagioclase 30%, 0.5 mm; clinopyroxene 40%, 0.2
mm, granular; opagues 5%, 0.1 mm, granular to lathshaped; glass 17%, interstitial
Vesicles: < 1%, 0.3 mm, round
Alteration: olivine and some glass to smectite; smectite fills vesicles
Shipboard Data
Bulk Analysis: 28-30 em Magnetic Data: 28-30 em 1
Si0g 45.81 NRM Intensity [emu/cc) 010,07 x 1073 |
.MI:(‘;-3 14.93 NRM Inclination 15.4"
Faaoa 13.68 Stable Inclination -18.5" -
Mg0 5.85
CaQ 10.80 Physical Property Data: 78 em 45-47 em =
Nay0 247 ¥p (km/sec) 5.69 5.69 |
K40 011 Porosity (%) 284
Tio, 152 Wet Bulk Density (a/cc) 294 100—
P205 0.27 Grain Dansity (g/cel 297
MnOD g8
LOI 0.B6 -
Hy0" 0.82
Ha0" N.D.
€0y 0.39 —
Cr 1251
Ni 879 N
Y 29.2 7
Nb 35 _
150 -
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Visual Description

Moderately phyric massive basalt. Basalt is medium gray; weakly altered. Plagioclase phenocrysts
B-10%, <4 mm, fresh. Groundmass consists of subophitic clots in glassy matrix - ‘ophimottled®
texture. Vesicles are common in piece 1, filled with green smectite, Veins are rare, filled with
smectite and carbonate,

Shipboard Data
Bulk Analysis: 40-42 cm
§i0q 49.48
Alzﬂa 14.86
Fey0n 11.86
MaO 6.99
Ca0 12.30
Nazﬂ 243
K20 0.1
TiOz 1.52
P205 0.13
MnO 19
LOI 1.19
Hy0' 0.68
Hy0 N.D.
COE 0.51
St 119.6
Zr 88.3
Y 29.6
Nb 2.4
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Visual Description

Sparsely to moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered,
Plagioclase phenocrysts 3-8%, <3 mm, fresh, locally concentrated; olivine phenocrysts < 1%,
<1 mm, partly altered to smectite; clinopyroxene phenocrysts 1%, fresh, Groundmass is
fine-grained to glassy; glass iges are i and partly altered to smectite
and zeolite{?), Vesicles 1%, increasing in abundance toward bottom of section, filled with
smectite and carbonate, Scattered veins are filled with smectite and carbonate. Small pyrite
vig occurs in piece 44,

Thin Section Description

Location: 115 em

Texture: parphyritic - quench

Phenoerysts: olivine 3%, <0.7 mm, subhedral; plagioclase 5%, <3 mm, subhedral

Groundmass: olivine 3%, 0.2 mm, subhedral; plagioclase 30%, 0.3 mm; clinopyroxene 35%,
0.1 mm, granular or in sheaves; opaques 5%, 0.05 mm, laths; glass 18%, interstitial

Vesicles: < 1%, 0.5 mm, round
Alteration: olivine to smectite and carbonate

Shipboard Data

Bulk Analysis: 113-115cm Magnetic Data: 122124 em
S0, 49,31 NRM Intensity (emulcc) 673x10°
A{203 16.12 NAM Inclination -1
FeqQq 11.36 Stable Inclination 144"
MgO 7.70

Cal 12.36 Physical Property Data: 82-84 cm
Nay0 2,52 Vi (km/sec) 5.45
Ko0 0.08 Porosity (%) 457
TiO, 157 Wet Bulk Density (a/ec) 289
P205 0.17 Grain Dansity {g/ec) 288
MnO 20

LOI 158

Hy0' 1.25

HZD' N.D.

€O, 0.32
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Visual Description

Sparsely to moderately phyric pillow basalt, Basalt is medium to dark gray; weakly altered,
Plagioclase phenocrysts 5%, <3 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite;
clinopyroxene phenocrysts 2-3%, <3 mm, fresh, Groundmass is fine-grained 1o glassy; glass
selvedges are partly aitered to green smectite. Vesicles 1%, filled with carbonate. Scattered
veins are filled with smectite, carbonate and zeolite(?).

Shipboard Data

Magnetic Data: 7375 em
NRM Intensity (emu/cc) 16.08 x 103
NRM Inclination 230

Stable Inclination 240

g1y ALIS
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Visual Description

Sparsely to moderately phyric pillow basalt. Basalt is medium to dark gray, weakly altered.
Plagioclase phenocrysts 5%, <5 mm, fresh; olivine phenocrysts 1%, < 1 mm, altered to smectite.
Groundmass is fine-grained to glassy; glass selvedges are partly replaced by smectite and zealite(?).
Vesicles 3%, hlled with carbonate und smectite, Scattered veins are filled with smectite and car-
bonate. is with fr of crystalline basalt in a smectite matrix. 1B

i
=

12251 7 | O ey s s | O

e

Thin Section Description -
Location: 40 em

Texture: porphyritic - quench
Phenocrysts: olivine(?) < 1%, 0.5 mm, subhedral; plagioclase 5%, < 1 mm, evhedral —]

Groundmass: plagiociase 15%, <0.5 mm, acicular; clinopy 70%, poarly erystalli
sheaves; opaques 8%, 0.01 mm, granular s

Vesicles: 2%, <1 mm, round

—-—

———

Alteration: olivine and interstitial ial 1o carbonate; fills vesicles _l'
Shipboard Data D ’
Bulk Analysis: 40-42 em 50—
Si0g 49.70
AlLOy 1606 He *
Fey05 1056 o
MgO 7.08
Ca0 12.22 -
NaO 2.60 2
K50 0.3
TiOz 1.81 4
P’ZDE 0.15
MnO 20 =1
Lol 1.64
13
Hy0" 1.40 *
HZO' N.D. —
COZ 0.89
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Visual Description

Sparsely 1o moderately phyric pillow basalt, Basalt is medium to dark gray; weakly altered.
Pllqlodm phnno:r\ms 3 5% <5 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to

ysts 1-2%, <3 mm, fresh. Groundmass is fine-grained to

glassy; glass salvadges are partl\r altered to smectite. Vesicles 1%, filled with carbonate and
smaectite. Scattered veins are filled with smectite, carbonate, and zeolite(?).

Shipboard Data
Magnetic Data:

NRM Intensity (emu/ce)
NRM Inclination

Stable Inclination

Physical Property Data:
Vp lkm/sec)

Porosity (%)

Wet Bulk Density (g/ec)
Grain Density (g/cel

811 cm
17.35 x 107
-18.6"
19.0°

21-23em
57
6.73
2.84
297
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Visual Description

Sparsely to moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenccrysts 2-.65%, decreasmq -n abundance :Irmnward < 3 mm, fresh; olivine phenocrysts 1%,
<1 mm, altered 1o yst: .‘.‘2 mm, fresh. Groundmess is
fine-grained. Scattered veins are lurizd with narhunate and smectite. Irregular patch of carbonate
occurs in piece 3.

Thin Section Description

Loeation: 60 em

Texture: porphyritic - quench

Phenocrysts: olivine 5%, 0.6 mm, Pl lase 5%, <2 mm,

Groundmass: plagioclase 35%, 0.5 mm, acicular; clinopyroxene 50%, <0.1 mm, radiating sheaves;
opaques 5%, 0.02 mm granular

Vesicles: <1%, 0.5 mm, round

Alteration: olivine and to carb L fills vesicles
Shipboard Data
Bulk Analysis: 59-63 em
Si0g 48.19
AlyOq 16.62
Fey05 11.99
MgO 5.79
Cal 14.28
Na20 2.39
K50 0.04
'1102 1.56
Pa0g 0.15
MnO 20
LOI 1.54
Hy0" 0.80
HyQ" N.D.
co, 1.47
Cr N.D.
Ni N.D.
Sr 1128
Zr 5.6
Y 28.8
Nb 1.7

Piece Number

A

1B

Orientation

T JIC L SIOK L s

160 -

Shipboard Studies

5
s 2
2
=
L1
-1
L1

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5|3
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CORE |SECT.

[e]3] [1

p|mrox

Visual Description

Sparsely phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno
crysts 3%, <5 mm, fresh; olivine phenocrysts 1%, < 1 mm, altered to smectite; clinopyroxens
ﬂhﬂnocr\fst: < 'I% fresh Groundmass is fine-grained to glassy; glass selvedges are partly altered
1o and zeolite(?), Vesicles 5%, <1 mm, fillad with carbonate and smectite,
Scattered veins are filled with smectite, carbonate and zen!m'[?!

Shipboard Data

Magnetic Data: B2-84 cm
NRM Intensity {emu/fcc) 18.33x 103
NAM Inclination 239

Stable Inclination 240
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Visual Description

Sparsely to coarsely phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Pheno-
crysts are unevenly distributed, sparsely phyric in pieces 1 to 3 and highly phyric in pieces 4

and 5. Plagiociase phenocrysts 3-20%, <5 mm, fresh: olivine phanocrysts 1%, <1 mm, altered to
smectite; clinopyroxene phenocrysts 1%, < 1 mm, fresh. Groundmass is fine-grained to glassy;
qglass selvedges are alterad to smectite and zeolite(?). Veins are scattered throughout, filled with
smectite and carbonate, A vuq in pieces 3A and 3B is filled with quartz, smectite and dolomite(?).

Thin Section Description
Location: 80 em
Texture: porphyritic - quanch

Phenocrysts: olivine 2%, 0.5 mm,
1%, <0.5 mm anhedral

Groundmass; plagioclase 35%, <0.5 mm; clinopyroxene 40%, radiating sheaves; opagues 11%, 0.05
mm, granular

Vesicles: 1%, <0.3 mm, round

10%, <4 mm, euhedral; clinopy

Alteration: oliving to smectite

Shipboard Data

Bulk Analysis: 80-92 cm Physical Property Data: B-10 em
Si0, 47.12 Vp (km/sec) 528
Al;04 16.67 Porosity (%) 8.22
FeqOq 1087 Wet Bulk Density (g/cc) 278
Mg0 6.81 Grain Density (a/ec) 294
Cal 14.47

Na-ZO 233

Kq0 < 0.03

Tiog 1.28

Py0g 0.3

MnO 19

LOl 1.36

Hy0" 0.87

HZO N.D.

€Oy 057

Sr 108.4

Zr 774

¥ 269

Mb 34
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.
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P |mrozx

s{alafi]s

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenoerysts 8-10%, <3 mm, fresh; olivine phenocrysts < 1%, <1 mm, partly altered to smectite;

clinopyroxene phenocrysts 1%, <2 mm, fresh; clinopyroxens megacryst occurs in piece B. Ground-

mass is fine-grained to glassy; glass selvedges are mostly altered to smectite and zeolite(?). Vesicles
< 1%, filled with and i veins are also filled with carbonate and
smectite,

Thin Section Description

Location: 86 em

Texture: porphyritic - quench

Phenocrysts: olivine 2%, <1 mm, subh ; plagioch

Groundmass: plagioclase 30%, 0.3 mm, subhedral; cl
10%, 0.1 mm, laths; glass 17%, interstitial

Vesicles: 1%, 0.5 mm, round
Alteration: olivine to smectite

5%, <2 mm,
pyroxene 35%,

sheaves;

Shipboard Data
Bulk Analysis: B5-87 cm
Si0, 47.98
Aly0;  15.24
Feq0q 2z
Mg0 6.76
Cal 12.38
Na,0 232
K,0 <003
Tiog 1.60
P30 0.14
MnO 19
Lot 0.68
Hy0" 0.73
Hy0" N.D.
€0, 0.15
Sr 1065
Zr 885
¥ 304
Nb 3

81¥ A.LIS
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Visual Description

Sparsely to moderately phyric basalt, Basalt is medium to dark gray; weakly altered. Plagioclase
phenoerysts 5-10%, increasing downward, <3 mm, fresh; olivine phenoerysts < 1%, <3 mm,
fresh; olivine phenoerysts < 1%, <1 mm, altered to smectite; clinopyroxens phenocrysts 1%,
fresh. Groundmass is fine-grained; possible glassy margin occurs in piece 98, now altered to
smectite, Vesicles 1%, filled with ite and veins are filled with smectite
and carbonate. Basalt in lower part of the section is br
basalt in a matrix of smectite and minor zeolite(?).
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered, Plagioclase phenocrysts
10%, <5 mm, frash, one with spinel inclusion; olivine phenocrysts < 1%, <1 mm, altered 1o
smectite; clinopyroxene phenocrysts 3%, <2 mm, fresh, Groundmass is fine-grained to glassy;
one glass selvedge in picce 1 is p altered to i 1 veinlets are filled with
smectite and carbonate with minor zealite(?) and pyrite.

Thin Section Description
Location: 14 em
Texture: porphyritic - quench

Phenocrysts: oliving 1%, <0.8 mm, euhedral; plagioclase 10%, <2.5 mm, euhedral; clinopyroxens
< 1%, <0.5 mm, subophitic

Groundmass: plagioclase 30%, 0.3 mm, acicular; clinopyroxene 46%, radiating sheaves; opagues
8%, 0.01 mm, granular; glass 4%

WVesicles: 2%, 0.25 mm, round
Alteration: olivine and minor glass to smectite; carbonate fills vesicles

Shipboard Data

Magnetic Data: 24-26 cm
NRM Intensity (emu/cc) 11.94 x 103
NRM Inclination -33.7

Stable Inclination -33.1°
Physical Property Data: 46-48 cm

Vb (km/sec) 531
Porosity (%) B.06

Wet Bulk Density (g/cc) 2.84

Grain Density (g/ec) 2.95

81y ALIS
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VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered, Plagioclase phenocrysts
8-10%, <6 mm, fresh; olivine phenocrysts 1%, <2 mm, fresh. Groundmass is fine-grained to sub-
ophitic, holocrystalline, Vesicles < 1%, filled with carbonate. Scattered veins are filled with smectite,
carbonate and minor pyrite.

Thin Section Description

Location: 14 cm

Texture: porphyritic - intersertal

Phenaocrysts: olivine 3%, <1 mm, euhedral; plagioclase 15%, <4 mm, euhedral

Groundmass: plagioclase 30%, 0.5 mm, subhedral; clinopyroxene 30%, 0.2 mm, subophitic;
opaques 6%, 0.05 mm, euhedral; glass 14%, interstitial

Vesicles: 2%, 0.4 mm, round

A olivine to and ¢ fill vesicles
Shipboard Data

Physical Praperty Data: B6-88 em 8991 cm
Vp (km/sec) 557 553
Porosity (%) 5.94

Wet Bulk Density {g/cc) 282

Grain Density (g/ec) 293
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VISUAL CORE DESCRIPTION
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» |mrox

Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered; moderately altered
in lower 25 cm. Plagioclase phenocrysts 8-10%, <8 mm, fresh; olivine phenocrysts <1%, <1
mm, altered to smectite except in glass selvedges. Groundmass is fine-grained to glassy; glass
salvedges occur in lower 30 cm of the section and are mostly fresh. Vesicles 1%, <1 mm,
filled with smectite and carbonate. Relatively thick veins occur in pieces 1E, 1F and 1G;
these are filled with smectite, carbonate, silica and minor pyrite.

Thin Section Description

Location: 130 em

Textura: porphyritic - quench

Phenocrysts: olivine < 1%, 0.6 mm, euhedral; plagioclase 10%, < 1.5 mm, euhedral; clinopyroxene
< 1%, =1 mm, subophitic

Groundmass: plagioclass 20%, <0.5 mm, acicular; clinopyroxene 65%, radiating sheaves; opaques
5%, 0.01 mm, granular

Vesicles: none

miner g
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Visual Description

Moderately phyric basalt, Basalt is medium to dark gray; weakly altered, Plagioclase phenocrysts
B%, <3 mm, fresh, i in gl phyric ¢l olivine phenocrysts 1%, up 1o 3% in
pieces 1F through 1K, <2 mm, partly altered to smectite; clinopyroxene phenocrysts < 1%,
fresh, Groundmass is fine-grained to glassy; glass selvedges are fresh. Vesicles 2%, filled with
smectite, carbonate and minor pyrite. Scattered veinlets are filled with smectite, carbonate and
pyrite. A vug in piece 1J is filled with smectite, carbonate, quartz and opal(?) from rim to center,
Minor brecciation occurs in piece 1K; basalt areina ite-carbonate matrix.

Thin Section Description
Location: 57 em
Texture: porphyritic - glassy

Phenocrysts: olivine 1%, < 1 mm, euhedral; plagioclase 15%, <2 mm, euhedral; clinopy
< 1%, 0.5 mm, rounded

Groundmass: glass 84%, partly devitrified
Vesicles: nona
Alteration: olivine to smectite and carbonate

Shipboard Data

Bulk Analysis: 5656 cm 56-58 cm 5862 cm
Si02 47.92 48.02 48.25
AlyOq 1611 14.79 16.73
FeqaOq 10.78 12.68 1059
MgO 6.27 8.85 6.57
Ca0 1348 12.28 13.72
Na, 0 1.95 243 3
KoO 0.30 0.27 0.07
TiO, 1.20 1.24 1.26
Po0g on 0.09 0.6
MnO A6 A5 .20
Lol 1.62 1.46 1.28
10" 221 120 0.66
Hy0™ N.D. N.D. N.D.
€Oy 0.14 0.45 0.82
Sr 95.2 106.6 103.2
Zr 5.6 68.6 69.4
Y 241 255 25.0
MNb 2.7 1.6 1.9
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VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; moderately altered. Plagioclase
phenoerysts 8%, <6 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clino-
pyroxene phenocrysts « 1%, fresh. Groundmass is very fine-grained 1o glassy, slightly coarser-
grained in lower part of the section; glass selvedges are partly altered to smectite, carbonate
and zeolite(?). Minor braccia occurs in pieces 1, 2A, 2B, and 21.

Thin Section Description

Location: 118 cm

Texture: porphyritic - quanch

Phenocrysts: olivine 1%, <1 mm, euhedral; plagioclase 15%, <3 mm, euhedral; clinopyroxene
< 1%, 0.5 mm, anhedral

Groundmass: plagioclase 20%, <0.7 mm, acicular; clinopyroxene 60%, radiating sheaves; opaques
4%, 0.01 mm, granular

Vesicles: 1%, 0.5 mm, round
Alteration: olivine to carbonate; carbonate fills vesiclas

Shipboard Data

Bulk Analysis: 117119 em Physical Property Data: 129131 em 131133 em
50, 47.98 Vo (km/sec) 5.19 5.14
Ai203 16.26 Porasity (%) B.05

FeqOy 9.89 Wet Bulk Density (gfec) 276

Mg0 6.28 Grain Density (g/ec) 2,

Ca0 14.03

Na,0 2.50

K20 0.1

TiOgy 1.30

P?US 0.14

MnO A5

Lol 290

H0" 119

Hzo' N.D.

€O, 1.29

81y ALIS
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P |mrox

Visual Description

Sparsaly to moderately phyric basalt. Basalt is medium to dark gray except for minor brown
staining along oxidized veins; moderately altered. Plagioclase phanocr\rm 4- 8% <4 mm Imsh,'
clinopyroxene phenocrysts < 1%, <1 mm, fresh,
holocrystalline. Vesicles 1%, filled with smectite and c.arbonale Lower half uf section exhibits
minor brecciation.

Shipboard Data

Magnetic Data: 5355 cm
NRM Intensity (emufec) 581x 102
NRM Inclination -29.4

Stable Inclination -335
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly to moderately altered, Plagio-
clase phenocrysts 7-10%, <5 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges
are partly altered to smectite. Vesicles < 1%, < 1 mm, filled with smectite. Minor breccia ocours
in pieces 1A and 1B; basalt fragments are set in a matrix of smectite and carbonate.

Shipboard Data

Magnetic Data; 54-56 cm
NAM Intensity (emu/cc) 963 x 103
NRM Inclination 3|7

Stable Inclination -39.9"
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE

Visual Description

CORE |SECT.
le]s] [

»|[mrozx

5[3]af1]s

Moderately phyric pillow basalt, Basalt is medium to dark gray: weakly altered. Plagioclase
phenocrysts 4-8%, <4 mm, fresh, crystals are most abundant near the rims of pillows; olivine
phenocrysts 1%, < 1 mm, partly altered 1o smectite, fresh in glass selvedges; clinopyroxene
phenocrysts < 1%, fresh. Groundmass is fine-grained to glassy; alass selvedges are partly altered
to smectite and zeolite(7). Vesicles < 1%, filled with carbonate and smactite. Large veins are
filled with carbonate and smectite in pieces 1B, 44 and 4B,

Shipboard Data
Magnetic Data:

MNRM Intensity lemu/cc)
NRM Inclination

Stable Inclination

Physical Property Data:
Vi (km/sec)

Porosity (%)

Wet Bulk Density (a/cc)
Grain Density (g/ec)

13.15 cm
14.70 x 103
438
-43.4°
6365 em 66-68 cm
555 547
5.30
282
293
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:

Maoderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Plagioclase
phenocrysts 5-8%, <4 mm, fresh, most abundant in pillow rims; olivine phenocrysts < 1%,
altared to smectite except in glassy selvedges; clinopyroxene phenocrysts 1%, <2 mm, fresh.
Groundmass is fine-grained to glassy; glass selvedges are partly brecciated and partly altered
to smectite and zeolite{?). Vesicles < 1%, filled with carbonate. Large veins occur in pieces
SE, 51 and 7, filled with carbonate and smectite. Irregular patches of smectite and carbonate

occur in plece 5D,
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Visual Description

Moderately to sparsely phyric pillow basalt. Basalt is medium to dark gray; weakly altered,
Plagioclase phenocrysts 3-7%, <3 mm, fresh, plagiocl i from piece 3 to
piece 4G; olivine phenocrysts 1%, <1 mm, partly altered to smectite and minor zeolite(?).
Thick veins occur in pieces 1A, 4C, 4D, 4F and 4G, filled with smectite and carbonate. Lower
50 em of section is brecciated with basalt clasts in a matrix of smectite and minor zeolite(?},

Thin Section Description
Location: 35 cm
Texture: porphyritic - quench

Phanocrysts: olivine 2%, <1 mm, euhedral; plagioclase 12%, < 1.5 mm, euhedral; clinopyroxene
< 1%, «N.4 mm, anhedral

Groundmass: plagioclase 15%, < 0.5 mm, skeletal; clinopyroxene 70%, radiating sheaves; opaques
3%, 0.01 mm, granular

WVesicles: 1%, 0.2 mm, irregular
Alteration: olivine and interstitial material to carbonate and minor smectite

Shipboard Data

Bulk Analysis: 3537 cm 128-130 cm Physical Property Data: 128-130 cm
Si0, 49.05 52.44 Vp lkm/sec) 2.81
AlyO3 16.21 1384

Fey0y 10.19 13.44

Mg 5.77 10.66

a0 14.35 5.23

NayO 2.36 1.39

Ky0 0.20 1.34

Tiog 1.28 1.21

Py0g 0.21 0.02

MnO 186 .02

Lol 1.63 7.80

Hy0" 0.98 386

H,y0 N.D. N.D.

€O, 0.75 073
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE
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Visual Description

Sparsely to moderately phyric basalt and basalt breccia. Basalt is gray to greenish-gray; moderately
altered. Upper half of section is fine-grained, sparsely to moderately phyric basalt. Plagioclase
phenocrysts 3-8%, <5 mm, partly altered to smectite; olivine phenoerysts < 1%, <1 mm, altered
0 smectite; clinopyroxene phenocrysts <1%, <3 mm, fresh. Groundmass is aphanitic to glassy;

glass selvedges in pieces 3 and 4 are ietely altered to ite. Lower half of section is breccia
composed of crystalline basalt fragments in a matrix of ite, carb and minor lite(?).
Shipboard Data

Physical Property Data: 105-107 em

Vp [km/sec) 4.50

Porosity (%) 12.20

Wet Bulk Density lg/cc) 2.68

Grain Density (g/ce] 291
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Visual Description

Sparsely to moderately phyric basalt and basalt breccia. Basalt is medium to dark gray; weakly
altered. Plagioclase phenocrysts range from 2% at the top of the section to 7% near the base.
They are <3 mm, fresh. Olivine phenocrysts < 1%, <1 mm, fresh. Groundmass is fine-grained
to glassy; glass selvedges are mostly altered to smectite and minor zeolite(?). Vesicles 1%, filled
with smectita, Veinlets are comman, particularly in piece 6D, filled with smectite. One large
watin in pisce BA is filled with smectite and carbonate, Minor breccia occurs in pieces 1A, 4,5
and 6; breccia consists of angular fragments of crystalline basalt, 1 mm to 10 mm, in a matrix
of smectite and carbonate. Small angular fragments of smectite in the breccia are probably
altered glass,

Thin Section Description

Location. 15 em

Texture: porphyritic - quench

Phenocrysts: plagioclase 7%, <2.5 mm, subhedral; clinopyroxens < 1%, 0.5 mm

Groundmass: olivine(?) 1%, 0.2 mm; plagioclase 20%, <0.5 mm, opaques 6%, 0.02 mm, granular
Vesicles: < 1%, 0.2 mm, round

alivine(?] 1o
Shipboard Data
Bulk Analysis: 15-17 em
5i0g 49,40
Al0 1643
Fe,0q 9.74
MaO 6.99
Ca0 13.42
Nazo 233
K50 0.05
Tio, 1.3
Po0g 0.22
MnO .18
LOI n
Hy0" 132
Hy0" N.D.
€Oy 0.65
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Visual Description
Sparsely phyric basalt, Basalt is medium to dark gray; relatively fresh, Plagioclase phenocrysts

3%, <4 mm, fresh; clivine phenocrysts < 1%, -\;_I mm, altered to smectite; clinopyroxens pheno-

crysts 1%, <4 mm, frash. is aph d veins are filled with smectite and
carbonate,

Shipboard Data

Bulk Analysis: 52-54 em Magnetic Data: 13-15 em
50,  49.10 NRM Intensity (emu/cc) 7,60 x 103
N203 15.26 MAM Inclination -B4.5°
F:203 nan Stable Inclination -63.2"

Ma0 7.33

Ca0 12.85 Physical Property Data: 24-26 em
Nay0 226 Vp (km/sec) 571

K40 0.08 Porosity (%) 3.02

TiO, 150 Wet Bulk Density fg/ee) 291

P;0g 0.23 Grain Density (gfcc) 296

MnO 21

LOI 1.80

Hy0" 1.20

H,0 N.D.

Cﬂz 0.63

81y ALIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG | SITE
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[e]ef |1
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 6:8%, <3 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clino-
pyroxene phenocrysts 1%, <1 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges
are partly altered to smectite and minor zeolite(?). Veinlets are scattered throughout the section,
filled with smectite and carbonate. An irregular patch of carbonate occurs in piece 4A, Minar
breccia occurs in piece 7,
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Visual Description

Moderately phyric pillow basait. Basalt is medium to dark gray; weakly altered. Phenocryst content
is variable from about 5 to 20%, generally being most abundant in pillow rims. Plagioclase pheno-
crysts 5:16%, <5 mm, fresh; olivine phenocrysts 1%, <2 mm, altered to smectite; clinopyroxens
phenocrysts 1%, <4 mm, fresh, Groundmass is fine-grained to glassy; lass selvedges are completely
altered to smectite except in pieces 5 and 6. Vesicles 1%, <1 mm, filled with carbonate and minor
pyrite. Scattered veins are filled with smectite, carbonate and zeolite(?).

Thin Section Description

Loecation: 36 em

Taxture: porphyritic - quench

Phenocrysts: olivine 2%, < 0.7 mm, euhedral; plagioclase 10%, <25 mm, euhedral; clinopyroxene
4%, <2 mm, subophitic clots

Groundmass: plagioclase 20%, <0.2 mm, acicular; clinopyroxene 55%, <0.2 mm, radiating sheaves;
opaques 8%, 0.05 mm, granular

Vesicles: 1%, 0.5 mm, round

Al olivine to ite; ills vesicles

Shipboard Data

Bulk Analysis: 34-36 cm Magnetic Data: 54.56 cm
SiCl2 4784 NRM Intensity (emu/cc) 1174 x 10'3
Aly0q 14.90 NRAM Inclination -745°
Fey0q 10.89 Stable Inclination -74.6°
MgO 7.8

Cal 13.34

NagO 222

Ky0 047

Ti0y 1.30

P205 0.1

MnO 19

Lol .87

Hy0* 0.73

Hy0" N.D.

€O,y 0.30

Sr 104.9

Zr 755

Y 25.3

Nb 26
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5[3

4f1]s

CORE |SECT.

[e]e] [3

P |mrox

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Phenocryst content
varies from about 5 to 15%, generally being most abundant in pillow rims. Plagioclase phenocrysts
5-10%, <5 mm, fresh; olivine phenocrysts <1%, <1 mm, altered to smectite; clinopyroxens pheno-
crysts 1-2%, <5 mm, rare megacrysts to 10 mm, fresh. Groundmass is fine-grained to glassy; glass
selvedges are altered to smectite except in pieces 50 and 6A. Vesicles are rare. Scatterad veins and
veintets are filled with smectite and carbonate. Minor disseminated pyrite occurs in the groundmass.

Shipboard Data

Physical Property Data: 129-131 cm
Vp (km/sec) 5.28
Parosity (%) 6.36

Wet Bulk Density (a/cc) 2,80
Grain Density (g/cc) 292
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VISUAL CORE DESCRIPTION ¢
FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
s[3[a]1]8 [a] [6]6] [a
Visual Dascription
Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Plagioclase
phenocrysts 7-10%, < 1 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clino-
pyroxene phenocrysts 2%, <2 mm, fresh, often in itic elots with pl 1 Groundmass

is fine-grained to glassy; glass selvedges are altered to smectite and minor zeolite(?). Vesicles < 1%,
filled with carbonate. Rare veins are filled with carbonate and smectite, Minor pyrite is dissemin-

ated in the groundmass, Minor breccia occurs in pieces 3, 4, 5A and 6C; breccia consists of basalt
fragments in a matrix of smectite.

Thin Section Description

Location: 47 cm

Texture: porphyritic - quench

Phenocrysts: olivine 3%, < 1.5 mm, euhedral; plagioclass 20%, <4 mm, euhedral; clinopyroxene 4%,
< 1.5 mm, rounded

Groundmass: plagioclase 20%, 0.3 mm, acicular; cinopy 56%, 1
6%, 0.02 mm, granular

Vesicles: 1%, 0.3 mm, round
Alteration: olivine and minor interstitial material to smectite

sheaves;

Shipboard Data
Bulk Analysis: 46-48 em
5i0q 48.33
Al04 16.20
Fnzo 11.58
MaO 6.18
Cal 13.22
Nay0 218
K50 < 0.03
'ﬁOz 1.33
P205 0.13
MnO 2
Lot 0.85
H,0" 0.60
Hzﬂ N.D.
CC‘Z 0.51
Cr N.D.
Ni N.D.
Sr 100.4
Zr 741
Y 241
Nb 4.0
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FOR IGNEQUS ROCKS LEG | SITE

H
VISUAL CORE DESCRIPTION 2
E
A

5[3 [a]1]s

Visual Description

Moderately phyric pillow basalt and minor basalt breccia. Basalt is mostly medium to dark gray,
greenish-gray in breccia zones; weakly to moderately altered. Plagioclase phenocrysts 10-15%,
«5 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clinopyroxens phenocrysts
<1%, <3 mm, fresh. G d is very fi d to glassy; glass selvedges are altered to
smectite. Vesicles < 1%, filled with carbonate. Scattered veins are filled with smectite and car-
bonate. Upper 50 cm of section are becciated; breccia consists of basalt fragments in a smectite
matrix. Minar pyrite is disseminated in breccia matrix.

Thin Section Description

Location: 144 cm

Texture: porphyritic - quench

Phenocrysts: olivine 3%, <0.8 mm, euhedral; plagioclase 10%, < 3.5 mm, euhedral

Groundmass: plagioclase 30%, 0.2 mm, acicular; cli 46%, ing sheaves;
10%, 0.03 mm, granular
Vesicles: 1%, 0.8 mm, round
Alteration: olivine and minor di 1o i and fill vesicles
Shipboard Data

Bulk Analysis: 1843-145 cm
ﬁOz 4793

Aly0g 17.43

F3203 10.70

MaQ 6.12

Cal 13.38

Nay0 222

K50 < 0.03

TiD, 1.40

P205 0,13

MnO 21

Lol 1.07

Hy0" 0.68

Hy0 N.D.

co, 0.76

Sr 104.1

Zr 0.8

s 4 23.7

Nb 26
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VISUAL CORE DESCRIPTION
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Visual Deseription

Moderately phyric pillow basalt and minor basalt breccia. Basalt is medium to dark gray, greenish-
gray in breceia zones; weakly to moderately altered. Plagioclase phenocrysts 10%, <5 mm, fresh;
clinopyroxens phenocrysts 2%, <2 mm, fresh. Groundmass is fine-grained to glassy; glass selvedges
are partly altered to smectite. Scattered veins are filled with carbonate and smectite. Minor pyrite
is disseminated in groundmass. Breccia occurs in pieces 2, 4 and 6B; breccia consists of rounded
fragments of erystalline basalt in a matrix of smectite, carbonate and minor pyrite.

Shipboard Data

Magnetic Data: 135-137 em
NRM Intensity {emu/cc) 976 x 102
NAM Inclination -31.r

Stable Inclination -50.5"
Physical Property Data: 132-134 cm
Vi (km/sec) 5.58
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Wisual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts
15%, <5 mm, fresh; olivine phenocrysts < 1%, < 1 mm, altered to smectite; clinopyroxene pheno-
crysts < 1%, <3 mm, fresh. Groundmass is fine-grained without glass selvedges, Prominent veins
in pieces 1 and 2 are filled with smectite and carbonate,
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts
15%, < B mm, fresh, some have spinel inclusions; olivine phenocrysts 1%, <2 mm, altered to
smectite; clinopyroxene phenocrysts 1%, <2 mm, fresh, Groundmass is fine-grained to glassy;
glass selvedges are frash. Scattered veins are filled with smectite, carbonate and minor pyrite.
Minor pyrite is also di i d in the gr d

Thin Section Description

Location: 123 em

Texture: porphyritic - quench

Phenocrysts: olivine 1%, <0.5 mm, euhedral; plagiociase 15%, < 2.5 mm, euhedral; clinopyroxene
3%, <2 mm, subhedral crystals or subophitic clots

Groundmass; olivine 3%, 0.2 mm, subhedral; plagioclase 20%, < 0.5 mm, acicular; clinopyroxens
47%, radiating sheaves; opagques 10%, <0.05 mm, granular

Vesicles: 1%, 0.2 mm, round
Alteration: olivine and minor groundmass to smectite; carbonate and smectite fill vesicles

Shipboard Data
Bulk Analysis: 86-88 cm Physical Property Data: 38-40 em
50 5158 Vp (km/sec) 6.10
NZOE 17.23

F‘?“: 10.70

MaO 5.84

Ca0 1088

N.aZO 222

KZO < 0.03

Ti0, 1.20

P205 0.12

MnQO 18

Lol 0.85

Hy0" 0.70

H20' N.D.

Co, 0.30
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Visual Description

Maderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts
10%, <5 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite; clinopyroxeng pheno-
crysts 2%, <2 mm, fresh, often in subophitic clots with i d is fine-grained to
glassy; glass selvedges on pieces 1 and 2 are partly altered to smectite, Section below 15 em is
probably a massive flow. Vesicles < 1%, filled with smectite and carbonate. Scattered veins are
also filled with smectite and carbonate. Minor pyrite is di i { in the g i Irregular
patches of smectite and carbonate occur in pieces 3E and 3F.

Shipboard Data
Magnetic Data: 28-30 em
NAM Intensity (emu/cc) 12.64 x 103
NRM Inclination -45.1°

Stable Inclination -44.8°
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 12%, <5 mm, fresh; olivine phenocrysts 1%, <2 mm, altered to smectite; clinopyroxene
phenocrysts 2%, <3 mm, fresh, often in ic clots with plagioel Gi | is fine-

grained 1o glassy; glass selvedges at B0 and 135 cm is probably continuation af flow in Section

2; the lower part of the section is pillow basalt. Rare veins are filled with smectite and carbonate.

Minor pyrite is disseminated in groundmass.

Thin Section Deseription
Location: 47 em
Texture: porphyritic - intersertal

Phenocrysts: olivine 5%, <1 mm, euhedral; plagioclase 12%, <4 mm, euhedral; clinopyroxens
5%, =2 mm, subhedral to rounded

Groundmass: olivine 5%, 0.15 mm, eubedral; plagioclase 30%, 0.5 mm, subhedral; elinopyroxene
5%, 0.5 mm, granular; opaques 4%, 0.05 mm, euhedral; giass 5%, devitrified

Vesicles: < 1%, 0.5 mm, round

Alteration: olivine and i itial wal ite; ite and carb in vesicles
Shipboard Data

Bulk Analysis: 4648 cm Magnetic Data: 53-55 cm
si0, 5095 NRM Intensity (emu/ec) 6.19.x 1073
Nan 15.72 MNRM Inclination -73.3
Fey0g 10.97 Stable Inclination 524"
MgQ 6.92

Cal 11.63

Na,0 2.22

Ky0 0.04

TiOz 1.27

Py0g 0.10

MnO 18

LOI 0.68

Hy0" 0.65

HZO' N.D.

Cl]z 0.20

Sr 105.8

Zr 70.6

Y 239

Mb 2.5
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Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 15%, <5 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite; clino-
pyroxene phenocrysts 1%, <2 mm, fresh. Groundmass is fine-grained to glassy; glass selvedges

are partly altered to smectite, zeolite{?) and minor pyrite a

with smectite and minor pyrite,

inor pyrite is also

nd silica. Veing in piece 2 are filled
il 1in the
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 8%, <5 mm, fresh; olivine phenocrysts 2%, <3 mm, altered to smectite; clinopy roxens
phenocrysts 3%, <2 mm, fresh. Groundmass is fine-grained to glassy; alass selvedges are mostly
fresh with minor alteration 1o smectite, Vesicles < 1%, <1 mm, filled with smectite, zealite(?]

and carbonate, Scattered veins are filled with carbonate, smectite and minor pyrite. A pyrite-

filled vein occurs in glass salvedge in piece 2F .

Thin Section Description
Location: 115 cm
Texture: porphyritic - quench

Phenocrysts: olivine 5%, < 1.5 mm, euhadral; plagioclase 15%, <3 mm, euhedral; clinopyroxene
5%, < 1.5 mm, anhedral to rounded

Groundmass: plagioclase 10%, < 0.6 mm, acicular; clinopyroxene 57%, radiating sheaves; opaques
7%, 0.05 mm, granular to euhedral

Vesicles: 1%, <0.4 mm, round

Alteration: olivine and minor | itial material 1o ; carbonate fills vesicles
Shipboard Data

Bulk Analysis: 113-116 cm
Si0y 47.91

Aly04 14.85

Fep03 1101

Mg0 8.19

Ca0 1382

Nag0 223

K 0 0.06

Tioy 1.25

P205 0.14

MnO 22

Lol 1.27

Hy0* 0.41

H;,O' N.D.

co, 1.14
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Visual Description

Maoderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Upper half of
Section is more phyric and has less clinopyroxene phenocrysts than lower half. Plagioclase
phenocrysts 12-16%, <4 mm, fresh; olivine phenocrysts 4%, < 1 mm, completely altered to
smectite; clinopyroxene phenocrysts 3%, <2 mm, fresh. Groundmass is fine-grained to glassy;
glass selvedges are fresh. Vesicles <1%, <1 mm, filled with smectite, carbonate and minor
pyrite. Scattered veins are also filled with smectite, carbonate and pyrite. Miner carbonate
and pyrite also occurs in the groundmass,

Thin Section Description
Location: 125 em
Texture: porphyritic - quench

Phenocrysts: olivine 5%, < 1.6 mm, euhedral; plagioclase 15%, <5 mm, euhedral; clinopyroxene
5%, =2.5 mm, rounded

Groundmass: plagioclase 10%, 0.3 mm, skeletal; clinopyroxene 57%, radiating sheaves; opaques
6%, 0.05 mm, granular

Vesicles: 2%, 0.5 mm, round
Alteration: olivine to smectite and carbonate; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 121-123 em Physical Property Data: 98-100 cm 101-103 em
Si0y 48.08 Vp (km/sec) 811 6.13
AlyOy 14.84 Porosity (%) 227
Fe05 1074 Wet Bulk Density (g/cc) 283
MaO 653 Grain Density {g/cc) 297
CalD 14.20

NagO 229

K'ZD < 0.03

TIUZ 1.26

F205 0.13

MnO 21

LOI 1.44

Hy0" 0.41

Hy0 N.D.

€Oy 1.18

Sr 109.1

Zr 713

Y 235

Nb 1.7
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Visual Description

Moderataly phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 10%, <& mm, fresh; olivine phenocrysts 2%, <3 mm, altered to smectite; clino-
pyroxene phenocrysts 2%, <5 mm, fresh. Groundmass is fine-grained to glassy: glass selvedges
are partly brecciated and altered to smectite, carbonate and minor zeolite(?), Vesicles 1%,

< 1 mm, filled with smectite, carbonate and minor pyrite.

Thin Section Description

Location: 41 em

Texture: porphyritic - glassy

Phenocrysts: olivine 1%, < 1 mm, euhedral; plagioclase 10%, <5 mm, eubedral; clinopyroxens
2%, =15 mm, rounded

Groundmass: glass 87%, mostly fresh
Vesicles: none
Alteration: olivine to smectite

Shipboard Data

Magnetic Data: B8-70 cm
NRM Intensity (emu/cc) 14.60 x 1073
NRM Inclination -67.5°

Stable Inclination -66.9"
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Wisual Description

Moderately to highly phyric basalt. Basalt is medium to dark gray; weakly altered. Phenocrysts
abundance is varizble being greatest near glassy margins. Plagioclase phenocrysts 10-15%, 7 mm,
fresh; olivine phenocrysts 1%, <1 mm, altered to smectite; clinopyroxene phunocrvm 5%, <4
mm, fresh. Groundmass is fme-uramed to glassy; glass selvedges are o d and
pnrt!y altered to smectite, carbonate and zeolite (7). Vesicles 1%, filled with carbonate, smectite
and minor pyrite. Scattered veinlets are filled with carbonate, smectite and pyrite. Pyrite also
oecurs as small clusters in the gr 4] i of altered ocour along some glass
selvedges,

Thin Section Description
Location: 48 em
Texture: porphyritic - quench

Phenocrysts: olivine 2%, < 1 mm, euhedral; plagioclase 15%, <4 mm, euhedral; clinopyroxens
4%, <5 mm, subophitic clots

Groundmass: olivine 1%, 0.2 mm, subhedral; plagioclase 25%, < 0.4 mm, acicular; opaques 8%,
0.03 mm, granular; clinopyroxene 44%, radiating sheaves

Vesicles: 1%, <0.5 mm, round
Alteration: olivine to smectite; carbonate and smectite fill vesicles

Shipboard Data
Bulk Analysis:  118122em  118-122em 133139 em
smectite vein
502 50,13 49,92 47.05
Aly04 14.94 14.32 16.59
Fea0q 11.95 11.85 10.31
Mg 11.08 12.09 7.72
Cal 6.80 593 1428
Nay0 1.55 86 222
K-ZG 0.13 0.16 0.07
TIDZ 1867 1.64 121
P205 0.04 047 0.14
MnO 02 02 .20
La1 8.18 5.00 1.39
Hy0* 478 533 037
HZO_ N.D. N.D. N.D.
CUZ 438 1.72 133
Sr 85.3 N.D. N.D.
Zr 722 N.D. N.D.
Y 54
Nb 06
Physical Property Data: 92-94 em 95-97 ecm
Vp (km/sec) 585 5.03
Porasity (%) 254
Wet Bulk Density (g/cc) 293
Grain Density (g/ec) 298
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Visual Dascription

Mnderafslv phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts

8-10%, <3 mm, fresh; olivine phneocrysts 3%, <2 mm, altered to smectite and carbonate; clino-
pyroxene phenocrysts 2%, <3 mm, fresh. Groundmass is Tine-grained to glassy; glass selvedges
are only slightly altered to smectite. Vesicles < 1%, <1 mm, filled with carbonate,

Thin Section Description
Location: 118 cm
Texture: porphyritic - quench

Phenocrysts: olivine 4%, < 1.5 mm, euhedral; plagioclase 10%, <3 mm, euhedral; clinopyroxene
3%, <25 mm, rounded

Groundmass: plegioclase 10%, 0.5 mm, acicular; clinopyroxens 67%, radiating sheaves; opaques
6%, 0.05 mm, granular

Vesicles: < 1%, 0.3 mm, round

Alteration; olivine and minor i | to ite; carbonate fills vesicles
Shipboard Data

Bulk Analysis: 117-119 em Magnetic Data: 142144 cm
sio, 4878 NAM Intensity (emufce) 6.23x 107
AlyOq 15.68 NAM Inclination -86.5*
Feq0q 11.02 Stable Inclination -62.9"

MgO 7.10

Ca0 12.84

NayO 2.15

Ko0 0.05

Tiog 1.48

Py0g 0.2

MnO a8

LOI 1.16

10" 0.69

Ha O™ N.D.

COz 0.36

g1y ALIS
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase
d’lenccrvsls 10% <6 mm, fresh olivine phenocrysts 2%, <3 mm, completely altered to smectite

phenocrysts 2%, <4 mm, fresh. Gnoundmass is fine-grained to glassy;

gh:s selvedges are naﬂl\' altered to smectite, Vesicles < 1%, <1 mm, filled with carbanate, smectite
and pyrite. Veinlets are present throughout, filled with smectite, carbonate and pyrite.
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 10%, <5 mm, fresh; olivine phenocrysts 2%, <3 mm, altered to smectite; clino-
pyroxene phenocrysts 1-2%, <4 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges
arg partly altered to smectite, carbonate and zeolite(?). Vesicles 1%, <1 mm, filled with smectite
and carbonate, Scattered veins are filled with smectite, carbonate and minor zeolite(?). Minar
glass breccia occurs ges; glass 1 are altered to smectite,

Thin Section Description
Location: 70 em
Texture: porphyritic - quench

Phenocrysts: olivine 1%, < 1 mm, eubedral; plagioclase 10%, <4 mm, euhedral; clinopyroxene
4%, = 0.7 mm; anhedral

Groundmass: plagiociase 20%, 0.5 mm, acicular; clinopyroxene 56%, radiating sheaves; opagues
8%, 0.02 mm, granular and lath-shaped

Vesicles: 1%, 0.2 mm, round
Alteration: olivine and interstitial glass to smectite; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 100-105 cm Physical Property Data: 67-69 em
Si0y §5.13 Vp (km/sec) 5.85
N203 2.45 Paorosity (%) 4.35
F9203 1.77 Wet Bulk Density (g/ce) 288
Ma0 1.88 Grain Density {g/cc) 296
Ca0 38.46

Nay O M

Ko0 0.30

Tio, 0.02

Po0g 013

MnO A2

Lol 2433

Hy0" 0.60

Hy0" N.D.

€O, 235

Sr 61.7

Zr 28

Y 18.7

Mh 1.8

81 LIS
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray, very weakly altered. Plagioclase
phenocrysts 5-7%, <4 mm, fresh; olivine phenocrysts 1-2%, <1 mm, altered to smectite,
carbonate and minor pyrite; clinopyroxene phenocrysts 3%, <2 mm, fresh. Groundmass is
fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles 1%, <0.5 mm,
filled with carbonate. Scattered veinlets are filled with smectite, carbonate and minor pyrite,
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VISUAL CORE DESCRIPTION
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Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts
12%, <5 mm, tresh; olivine phenocrysts 2%, <2 mm, altered to smectite; clinopyroxene pheno-
crysts 1%, <3 mm, fresh. Groundmass is very fine-grained to glassy; glass selvedges are complataly
altered to smectite. Vesicles are rare. Veins are filled with smectite, carbonate and pyrite,

Shipboard Data
Bulk Analysis: 97-99 cm
Si0g 48.43
AlgOg 15.20
FegOq 11.08
MgO 7.72
Ca0 13.75
a0 2.09
K50 0.06
TiOy 1.27
Py0g 0.13
MnO A8
Lot 1.28
Hy0" 052
Hy0™ N.D.
e 0.88

Magnetic Data:

NRM Intensity (emu/ce)
NRM Inclination

Stable Inclination

128-130 em

928103

-50.8"
-51.3
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

Maoderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 10%, <3 mm, fresh; clivine phenocrysts 1%, <1 mm, altered to smectite; clinopyroxene
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phenocrysts 1%, <2 mm, fresh. Groundmass is fine-grained to glassy; glass selvedges are partly
altered to smectite. Sparse veins are filled with smectite.
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts B-10%, <2 mm, fresh; olivine phenocrysts 2-4%, <1 mm, altered to smectite,
carbonate and minor pyrite; clinopyroxene phencorysts 2-4%, <2 mm, fresh. Groundmass is
very fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles 1%, <0.1 mm,

filled with carbonate. Scattered veinlets are filled with smectite, carbonate, pyrite and zeolite(?).
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Visual Description

Moderately phyric pillow basalt, Basalt is medium to dark gray; upper 8 cm weakly altered,
lower 65 cm moderately altered, Plagioclase phenocrysts 7%, < 7 mm, fresh; olivine phenocrysts
3-4%, <3 mm, altered to smectite; clinopyroxene phenocrysts 2%, <4 mm, fresh. Groundm ass

is fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles <1%, <1 mm,
filled with cark and ite. Veinlets are in lower 65 cm, sparse in upper part
of section, filled wtih smectite, carbonate and pyrite. Pyrite is also disseminated in the ground-
mass.

Thin Section Description
Location: 60 cm
Texture: porphyritic - quench

Phenocrysts: olivine 3%, <1 mm, euhedral;
4%, « 2.5 mm, subophitic clots

Groundmass: oliving 2%, 0.2 mm, subhedral; plagioclase 25%, 0.4 mm, acicular; clinopyroxens
43%, radiating sheaves; opaques 8%, 0.02 mm, granular

Vesicles: none

15%, <4 mm, I; clinopyroxene

Alteration: alivine to smectite

Shipboard Data

Magnetic Data: 52-54 cm
MRAM Intensity (emu/lce) 457 x 1073
MRM Inclination 62.3

Stable Inclination -B1.4
Physical Property Data: B63-65 cm

Vp (km/sec) 5.96
Porosity (%) 2.78

Wet Bulk Density (g/cc) 282

Grain Density fa/ce) 298
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Visual Description

Moaderately phyric basalt, Basalt is medium to dark gray, locally greenish-gray; moderately
altered. Plagioclase phenocrysts 8-12%, <4 mm, fresh; olivine phenocrysts < 1%, <1 mm,

altered to smectite; clinopyroxene phenocrysts 2%, <4 mm, fresh or slightly altered to smectite.

Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles

< 1%, filled with smectite, Veins and fractures are common in upper 30 cm, less common in
lower part of section; veins are filled with smectite, carbonate and zealite(?) with minor iron
hydroxides locally present.

gIv ALIS



6CS

Piece Number

1A

50—{1D|

Graphi
ml Rapm;:n:ation

AV | AN

|
3

N

Orientation

—

Shipboard Studies

Y, | Atteration

\

Special Storage

1=l

VISUAL CORE DESCRIPTION

FOR IGNEQUS ROCKS LEG

5[3

SITE
4[1 |a

CORE |SECT.
[7]of |4

|mrox

Visual Description

Sparsaly phyric basalt and aphyric basalt dike. Sparsely phyric basalt extends from top of section
1o 94 cm. Basalt is medium to dark gray; weakly altered. Phenocryst content varies from 15%
near upper glassy selvedge at top of section to 2% in pieces 2 and 3A. Plagioclase phenocrysts
1-12%, <5 mm, fresh; olivine phenocrvsls 'I% <1 mm, altered to smectite; clinopyroxene pheno-
crysts 2‘% =2 mm, fresh. ined to glassy with grain size increasing down-
ward from glass schmdgl at top of snc(ion glass seluedge partly altered to smectite. Vesicles vary
from 1 to 7%, increasing downward to contact with dike at 94 em, filled with carbonate, smectite,
silica and minor pyrite. Scattered veinlets are filled with smectite and pyrite. Basalt dike extends
from 84 cm to base of section. Dike is medium to dark gray, weakly altered, nearly aphyric basalt,
Piece 43 is sparsely nhvnc with plagioclase phenocrysts 2-3%, olivine phenocrysts (altered to

) 1%, and Py phenocrysts 1%. Groundmass increases in grain size from aphanitic
at the upper contact to medium-grained in piece 4B, then decreases 1o bottom of section. Vesicles
3-5%, filled with carbonate, smectite, silica and pyrite. Thin veinlets are filled with smectite and
pyrita,

Thin Section Descripton

Location: 93 em

Texture: porphyritic - intersertal

Phenocrysts: olivine{?} 2%, 0.5 mm, subhedral; plagioclase 10%, <4 mm, euhedral; clinopyroxens

2%, = 1 mm, subophitic

Groundmass: plagiociase 40%, 0.7 mm, subhedral; clinopyroxene 17%, 0.4 mm, subophitic; opaques

4%, 0.03 mm, euhedral; glass 15%

Vaslclc-a 10%, < 1.5 mm, round
olivine(?) to carb

Location: 135 em

Texture: porphyritic - intersertal

Phenocrysts: alivine 1%, 0.7 mm, subhadral; plagioclase 6%, < 2.5 mm, eubedral; clinopyroxene
1%, 0.4 mm, anhedral

Groundmass: plagioclase 30%, 0.25 mm, subhedral; clinopyroxene 40%, 0.1 mm, granular; opagues
8%, 0.05 mm, eubedral; glass 1%

Vesicles: 3%, <3 mm, round

and fills vesicles

A olivine to and carb b fills vesicles; minor smectite after glass
Shipboard Data

Bulk Analysis: 2629 em 9699em 134-138 em  Magnetic Data: B85-87 em
5i0y 48.84 5051 47.35 NEM Intensity (emu/fec) 35x 103
A|203 14.78 15.21 14,87 MNAM Inclination nr
Fey0y 10.39 11.81 10.94 Stable Inclination -704°
Mg0 7.51 7.26 7.60

Ca0 14.13 1n.27 13.66 Physical Property Data: 134-136 em
Nay0 221 2.26 216 Vi (km/sec) 572
Ko0 on 0.09 0.06

TiO, 1.42 1.23 1.30

P205 0.14 0.12 0.12

MnO 19 16 18

LOI 1.88 1.72 153

Hy0™ 0.45 132 0.59

Hy0™ N.D, N.D, N.D.

Co, 1.73 0.48 1.83

Sr N.D 100.3 1028

Zr N.D. 826 78.6

Y 273 270

No 42 6.0
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Visual Description

Aphyric basalt dike and sparsely phyric basalt. Dike is a continuation of dike in lower part of
Section 4 and it extends from the top of the section 1o 14 em, [t consists of medium gray,
relatively fresh, aphyric basalt. G eh is fi d, generally ds ing in grai

toward the contact. Vesicles 2-3%, filled with smectite, carbonate, silica and mmor pyrlne.
Sparse veinlets are fillad with smectita and pyrite, Sparsely phvm: basalt extends from 14 em
to base of the section, It is medium to dark gray; weakly altered, except in interval from 107
1o 135 cm where it is moderately altered. Phenocryst content decreases downward from about
10% at contact with dike to 0% at base of the section. Plagioclase phenocrysts 0-8%, <4 mm,
fresh; olivine phenocrysts 0-2%, < 1 mm, altered to smectite; clinopyroxene phenocrysts 0-3%,
=3 mm, fresh. Groundmass is fine-grained to glassy; glm selvedge in piece 4A is partly altered
to smectite. Vesicles 1-4%, d ing in d, filled with smectite and carbonate.
Veins are most common in the lower 45 cm of the section, fillad with smectite and carbonats.

Thin Section Description
Location: 68 cm
Texture: porphyritic - intersertal

Phenocrysts: olivine 3%, < | mm, euhedral; plagioclase 8%, < 4 mm, euhedral; clinopyroxene 3%,
< 0.8 mm, anhedral to rounded

Groundmass: plagioclase 40%, <0.3 mm, acicular; clinopyroxens 33%, 0.05 mm, granular;
opaques 7%, 0.03 mm, euhedral; glass 5%

Vesicles: 1%, 0.1 mm, round
Alteration: olivine and glass to smectite; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 68-71 cm Magnetic Data: 6871 cm
5i0, 4757 NRM Intensity femu/ce) 1.68 % 1073
A|203 15.07 NRM Inclination B3E
FeqOq 10.50 Stable Inclination -130
WMa0 6.69

Cal 15.08 Physical Property Data: 18-20 cm
Nay0 2.25 Vo (km/sec) 5.89
K40 0.08 Porosity (%) 2.64
Tioy 1.24 Wt Bulk Density (g/ce) 293
Pa0g 0.13 Grain Density (g/cc) 2.64
MnO 20

Lol 28

Hy0" 0.35

HZO' N.D.

co, 2.14

Sr 77

Zr 75.3

Y 263

Nk a7

81y ALIS
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts
15%, <4 mm, mostly fresh with minor alteration to smectite; olivine phenocrysts 1%, <1 mm,
altered to smectite; clinopyroxene phenocrysts 3-5%, <3 mm, fresh. Groundmass is fine-grained.
Vesicles 1%, filled with carbonate and smectite. Scattered veins are filled with carbonate, smectite,
zeolite|?) and minor iron hydroxides.
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 10%, <3 mm, fresh; olivine phenoerysts 2%, < 1 mm, usually altered to smectite but somea
are fresh; clinopyroxene phenocrysts 2%, <2 mm, fresh, Groundmass is fine-grained 1o glassy;
glass selvedges are partly altered to smectite. Vesicles < 1%, < 1 mm filled with carbenate and

ite. Basalt is el iy br d throughout; fractures and veins are filled with carbonate
and ite. Pyrite is di in the groundmass. A small piece of altered sediment is present
in piece 1.
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Visual Description

Maderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 10-15%, mostly <4 mm but with a few magacrysts to 8 mm, frash; olivine pheno-

crysts 1%, <2 mm, altered to smectite; clinopyroxene phenocrysts 1-2%, <2 mm, fresh, Ground-

mass is fine-grained to glassy; glass selvedges are fresh or partly altered to smectite. Vesicles 1%,
<0.5 mm, filled with carbonate and smectite. Rare veinlets are filled with smactite, carbonate
and minar pyrite,

Thin Section Description

Location: 117 em

Texture: parphyritic - quench

Phenocrysts: olivine 3%, < 1.6 mm, suhedral; plagioclase 10%, <3 mm, euhedral; clinopyroxene
3%, < 1.5 mm, subhedral

Groundmass: olivine 2%, 0.2 mm, subhedral; plagioclase 30%, < 0.5 mm, acicular; clinopy roxene
46%, radiating sheaves; opaques 5%, 0.01 mm, granular

Vesicles: 1%, <0.2 mm, round
Adreration: olivine 1o smectite and carbonate; smectite and carbonate fill vesicles

Shipboard Data

Bulk Analysis: 116:118 em Magnetic Data: 2628 em
Si0y 4783 NRM Intensity {emu/cc) 8.36x 103
AlyOq 15.46 NRM Inclination -58.7
Feg0q 10.60 Stable Inclination -60.4°
MgO 7.08

Ca0 13.70

NayO 222

Ko0 0.06

Tio, 1.17

Py0g 0.11

Mn() 22

Lol 1.45

Hy0" 051

Hy0" 0.84

€O, ND

Sr 108.8

Zr 1289

Y 26.9

Nb 3.9
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Plagioclase
phenoerysts 10%, <4 mm, fresh; olivine phenocrysts 1%, < 1 mm, altered to smectite; clino-
pyroxens phenocrysts 2%, <2 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges
are partly altered to smectite. Many scattered veinlets are filled with smectite, carbonate and
minor pyrite, A small piece of chert is attached to the base of piece 8D,

Shipboard Data

Magnetic Data: 132134 cm
NRM Intensity (emu/ee) 488 x 103
NRAM Inclination -805°

Stable Inclination -69.7*
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| Visual Description J41lo Visual Description
Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly to moderately altered. Moderately phyric pillow basalt, Basalt is medium to dark gray; weakly altered, Plagiociase
* Plagioclase phenocrysts 8-12%, <5 mm, fresh; olivine phenocrysts < 1%, <2 mm, altered to L] phenoerysts 12-16%, <5 mm, fresh; olivine phenoerysts 1%, < 1 mm, altered to smectite; cling-
/J smectite; clinopyroxene phenocrysts 2-3%, <3 mm fresh. Groundmass is fine-grained to glassy; g * pyroxene phenocrysts 3%, <3 mm, fresh, i ocour in itic clots with i
glass selvedges are partly altered to smectite. Vesicles 1%, filled with carbonate and smectite. ol Groundmass Is fine-grained to glassy, glass selvedges are altered to smectite. Veinlets are common
* Veinlets are scattered throughout, filled with carbonate, ite and zeolita(?). D i d 24l in piece 2, filled with smectite. Minor pyrite is di: i {in the . Irregular patches
pyrite occurs in the groundmass. Small pieces of altered sediment occur in pieces 1A and 2. of smectite and carbonate occur in piece 2A. Pieca 3 ins a frag of altered sedi 5
Shipboard Data -&B * Thin Section Description
‘ Bulk Analysis: 126-129 cm Location: 121 em
’ Si0, 48,93 23 o Texture: parphyritic - quench
' * AlyOsy 15.01 * Phenocrysts: olivine 4%, <2 mm, euhedral; plagioclase 8%, <2.5 mm, euhedral; clinapyroxene
£ Fe,05 1102 F X 3%, <1.5 mm, anhedral
M:CI 3 P Groundmass: alivine 3%, 0.07 mm, anhedral; plagioclase 25%, <0.8 mm, acicular; clinopyroxens
‘ I/ . - ‘ 43%, radiating sheaves: opaques 5%, 0.01 mm, granular; glass 8%
a0 13.97 0| Vesicles: 1%, 0.25 mm, round
Na,0 212 o z iy . - ; i
2 olivine to and silica; fills vesicles
ko0 0.06
) TiO, 1.29 50— e [ = Shipboard Data
PZOE 0.12 B Bulk Analysis: 31:34 cm Magnetic Data: 120-122 em
‘ MnO 20 5i0, 48.23 NRM Intensity lemu/ee) 2056 x 1073
LOI 1.10 —1of | AlyO; 1487 NRM Inclination 63.7°
A | H20+ 0.47 Fe?03 10.84 Stable Inclination B3.8°
o HyO' ND. 'm \ MgO 7.78
Coz 1.62 — » Cal 14.67 Physical Property Data: 103-105 em
Ney0 219 Vp (km/sec) 5.64
| 2 z
+ T K20 0.07 Porosity (%] 4.45
| r ‘ Ti0y 1.30 Wet Bulk Density {g/ec) 288
A F_ p.‘,os 0.12 Grain Density (g/ec) 297
. * MnO 21
} 2 ' /) Lol 1.75
— +
| ,4 Ha0 0.42
- Hy 0" N.D.
- _| 3 ’ €0, 1.49
100 N
~ sSDA (w
N[ g
T s 108.3
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Visual Description

Maoderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
erysts 5-7%, <4 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clinopyroxene
phenocrysts 1-2%, <4 mm, fresh, Groundmass is fine-grained to glassy; some glass selvedges are
fresh, some partly altered to smectite. Vesicles 1%, filled with carb and ite, N

veins are present particularly in pieces 1 and 5, filled wtih smactite, carbonate and minar pyrite.
Same pyrite is di i iin the A chert fragment occurs in piece 10,
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Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered, Plagioclase phenocrysts
5-7%, < 10 mm, fresh; olivine phenocrysts 1-2%, <3 mm, altered to smectite; clinopyroxene
phenocrysts 2-3%, <4 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges are partly
altered to smectite and zeolite (7). Vesicles 1-2%, <2 mm, filled with carbonate and smectite.

Scattered veins are filled with carbonate and smectite. Minor pyrite is disseminated in the ground-

mass, A small fragment of altered sediment occurs in pieca 5,

Shipboard Data

Magnatic Data: B8-70 cm
NAM Intensity {amu/cc) 6.20 x 'ID'3
NRM Inclination 58.5°

Stable Inclination -§7.1°
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W

CORE |SECT.

[]2] ]a

FOR IGNEOUS ROCKS LEG | SITE

H
VISUAL CORE DESCRIPTION E
E
A

5[afal1]e

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
erysts 10%, <8 mm, fresh; alivine phenocrysts 1-2%, <3 mm, altered to smectite and carbonate;
clinopyroxene phenocrysts 1%, <4 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges
are generally fresh with only minor alteration to smectite, Vesicles 1%, <2 mm, filled with car-
bonate and smectite, Scattered veins are filled with quartz, carbonate, smectite and minor pyrite,
Pyrite is also d in the

Thin Section Deseription
Location: 100 em
Texture: porphyritic - glassy

Phenocrysts: olivine 1%, < 1.5 mm, euhedral; plagioclase 10%, <4 mm, euhedral; clinopyroxens
4%, =2 mm, subhedral

Groundmass: glass 83%, partly devitrified
Vesicles: 2%, 0.2 mm, round
Alteration: olivine to smectite and carbonate; smectite and carbonate fill vesicles

Shipboard Data

Bulk Analysis: 98-88em 99-102cm  Physical Property Data: 117-119 em
Si0, 49.41 48.92 Vp tkmisec) 598
AI203 15.48 15.17 Porosity {%) 2.36
Fezl)a 9.85 10.80 Wet Bulk Density lg/ccl 283
MgO 7.20 7.93 Grain Dansity {g/ee) 297
Cal 13.22 13.63

Nazﬁ 228 2.14

KZO 0.35 0.08

Tlﬂz .21 1.26

P:Cls 0.13 0.12

MnO A6 A7

Lol 2.36 0.82

Hy0* 0.80 0.43

H20' N.D. N.D.

C02 1.08 0.94

Sr 141.4 109.0

Zr 73.2 76.7

Y 233 249

Nb 0.0 5.6
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VISUAL CORE DESCRIPTION

»|mroxT

FOR IGNEOUS ROCKS LEG SITE CORE |SECT.
J03000EE0NE

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts B-12% (5-8% in piece 1), < 7 mm, slightly altered to smectite, often in glomerocrysts;
olivine phenocrysts 1%, <1 mm, mostly altered to smectite, carbonate and zeolite(?); clino-
pyroxene phenocrysts 3%, <8 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges

are partly altered to smectite. Vesicles < 1%, <1 mm, filled with carbonate, Scattered veins are
filled with smectite, carbonate and pyrite,

Thin Section Description
Location: 43 em
Texture: porphyritic - intersertal

Phenocrysts: olivine 4%, < 3.5 mm, suhedral; plagiociase 10%, <4 mm, euhedral; clinopyroxena
3%, < 1.5 mm, subhedral

Groundmass: alivine 3%, 0.2 mm, subhedral; plagioclase 30%, = 0.3 mm, acicular; clinopyroxene
44%, <0.2 mm, anhedral; opaques 5%, 0.005 mm, granular

Vesicles: 1%, <0.3 mm, round

Al : olivine to ite and carb ite and carbonate fill vesicles
Shipboard Data

130-137 em  130-137 em
Bulk Analysis: B8566cm B668em 105107 cm  margin inner margin
Sioz 52.13 48.21 48.69 50.1 481
Aly0q 15.85 15.28 15.42 16.1 4.7
Fe203 11.18 10.66 10.74 11.6 10.8
MgO B6.65 7.88 7.05 6.94 7.16
Ca0 9.88 11.59 12.60 9.73 14.3
Nazo 1.97 207 223 251 2
K20 1.27 0.15 o1 0.89 0.12
T‘IOz 1.256 1.26 1.28 1.28 1.27
Po0g 0.10 0.12 0.10 0.08 0.15
MnO a1 18 a7 14 21
Lol 1.89 052 0492 257 141
Hy0" 1.80 0.69 0.60 0.50 240
H20 MN.D. N.D. N.D. N.D. N.D.
502 0.25 0.39 0.35 1.33 0.29
S 126.6 106.0 1030 1105 1324
Zr 705 69.3 7.8 714 M5
Physical Property Data: 106-108 em 108-111 em
Vp tkm/sec) 8.03 6.06
Parosity (%) 2.24
Wet Bulk Density (gfee) 294
Grain Density (g/ec) 299
Y 227 237 254 228 217
Nb 26 38 1.2 1.7 81
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Visual Description 4 Visual Description
Moderately phyric pillow basalt. Basalt is fium gray to gi h gray; mod ly to highly 14 Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered, Plagioclase
altered. Plagiaciase phenocrysts 10-15%, <9 mm, fresh; alivine phenocrysts 1-2%, <3 mm, A \ :"‘:"’;:"i‘;’“ "fn:"m;gw'“;"l'“fm":'mwmm?"";""‘;‘-"‘"“"‘-‘"V‘“ to 20 mm; m:::c"r:‘:";
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Shipboard Data B Shipboard Data
MamticData: ko 3 E 2AU Bulk Analysis: 105108 cm
NRM Intensity {emu/cch 901 x 10 * S0 Py
NAM Inclination -745" ] Al 3) 'IG-UD
Stable Inclination 73.1" 2-3 0
P i L~ Fe,0y 1146
Physical Property Data: 5.7 em - E{? ;:
Vp (kmfsec) 3.3 34 Na,0 2“8
Wet Bulk Densi -1 ' >
Ol Donalylafes) o * K50 < 0,03
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MnO .20
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

s5lafafi]s

SITE CORE

[7]3] ]a

SECT.

» |mrozx

Visual Description
Moderately phyric pillow basalt. Basalt is medium gray; moderately to weakly altered. Plagio-

clase phenocrysts 10-15%, < 10 mm, fresh; olivine phenocrysts 1-2%, <3 mm, altered 1o smectits;

clinopyroxene phenocrysts 2.3%, <2 mm, fresh, Groundmass is fine-grained to glassy; glass
selvedges are partly altered to smectite. Scattered veing are filled with carbonate, smectite, silica
and pyrite. Pyrite is also di i din the g o A vein in piece 1H contains pink
zeolite(?].

Thin Section Description
Location: 147 em
Texture: porphyritic - quench

Phenocrysts: olivine 5%, < 1.5 mm, euhedral; plagioclase 10%, <3 mm, euhedral; clinopyroxens
4%, <2 mm, anhedral

Groundmass: olivine 3%, 0.2 mm, subhedral; plagioclase 35%, 0.3 mm, acicular; clinopyroxene
35%, 0.2 mm, radiating sheaves; opaques 2%, 0.01, euhedral; glass 5%

Vesicles: 1%, 0.5 mm, round
Alteration: olivine and minor glass to smectite; carbonate fills vesicles

Shipboard Data
Bulk Analysis: 132-134 cm
S0, 48.11
AloO5 14.94
FeqOg 10.70
MgO 7.30
Ca0 12.96
Na,0 2189
K0 0.13
Ti0y 1.23
Po0g 0.15
MnO .18
Lol 1.08
Hy0" 0.62
Hy0™ N.D.
€Oy 0.43
Sr 1063
Zr na
Y 256
Nb 27
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

5|3

SITE
ARE

CORE |SECT.

> |mrozx

[7]3] |s

Visual Description
Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 10-15%, < 10 mm, fresh; olivine phenoerysts 1%, < 1 mm, altered to smectite and carbon-

ate; clinopyroxene phenocrysts 2%, <2 mm, fresh, usually in subophitic clusters with plagioclase.

Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite, Vesicles 1%,
<1 mm, filled with smectite and carbonate. Scattered veins are filled with carbonate, smectite
and pyrite,

81y 4LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

LEG

SITE

CORE

SECT.|

53

p|[mrozx

41 e

[7]2

B

Moderately phyric pilow basalt. Basalt is medium gray; weakly to moderately altered in upper
65 cm, highly altered in the lower 86 cm. Plagioclase phenocrysts 10-15%, <8 mm, fresh; olivine

phenocrysts 2%, <3 mm, altered to

silica, carbonate, smectite and minor pyrite,

Shipboard Data

Bulk Analysis: 33-36 cm Magnetic Data:

5i0y 48.81 NRM Intensity lemu/cc)
AI203 14.87 NRM Inclination
Fey0g 10.66 Stable Inclination

MgO 755

CaD 13.03 Physical Property Data:
Nay0 2.19 WVp (kmfsec)

Ka0 0.13 Porasity (%)

Tioz 1.22 Wet Bulk Density (g/ce)
PaOg 0.4 Grain Density (g/ec)
MO a8

Lol 0.98

Hy0" 0.68

Hzﬂ" N.D.

CI’.}? 0.44

Sr 1108

Zr 78.8

hd 234

Nb 3l

Py pt ysts 3%, <5 mm, fresh.
Groundmass is fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles 1%,
<2 mm, filled with smectite. Piece 3 is partly brecciated; fractures and veins are filled with

16-18 cm

569 103

512
49.4°

3335 cm
5.59

35-37 cm

564
4,30
288
297
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VISUAL CORE DESCRIPTION
FOR IGNEQUS ROCKS

Visual Description

LEG

SITE

CORE

SECT.

5[3

4]1]s

P»|mrox

[7]3

Maderately phyric pillow basalt. Basalt is medium to dark gray: weakly altered. Plagioclase
phenocrysts 10-15%, <9 mm, fresh; olivine phenocrysts 1%, <0.5 mm, altered to smectite;
clinopyroxene phenocrysts 2%, < 1 mm, fresh. Groundmass is fine-grained to glassy; glass
selvedges are partly altered to smectite, Vesciles < 1%, <0.5 mm, filled with smectite and
carbonate, Scattered veins are filled with carbonate and smectite.

8Iv ALIS
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VISUAL CORE DESCRIPTION 2
FOR IGNEOUS ROCKS e | sime |E| core |sect.
s[3[a]1[s[a] [2] 4] |

Visual Description

Moderately phyric basalt. Basalt is medium to dark gray; weakly altered. Plagioclase phenocrysts
12%, <5 mm, same megacrysts to 10 mm, panlv altered to smectite; olivine phenocrysts 0-1%,
-.1 mm, altered to d Py ysts 1-2%, <2 mm fresh, often occur in

ysts with pl | varies from fine-grained or ulassv in the upper 30
t:m to medium-grained in the lower 120 em. No glass selvedges occur below 30 em and the grain
size increases gradually from this point to the base of the section; glass selvedges are relatively
fresh with only minor alteration to smectite. Vesicles 1%, < 1.5 mm, filled with carbonate. Veins
and veinlets are filled with carbonate, smectite and minor pyrite, Pyrite is also disseminated in the
groundmass.
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P |mrox

Visual Description

Moderately phyric massive basalt. Basalt is madium to dark gray; relatively fresh. Plagioclase
phenocrysts B-10%, <7 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite; clino-
pyroxene phenocrvm 3%, <2 mrn fresh, often in gl hyric clusters with pl i

G 1 is bophitic, with grain size increasing gradually with depth.
Vesicles 1%, <0.5 mm, hllad with carbonate and minor smectite,

Thin Section Description

Location: 36 em

Texture: porphyritic - subophitic

Phenocrysts: plagioclase 10%, <4 mm, euhedral

Groundmass: olivine 5%, <0.3 mm, suhedral; plagioclase 40%, <0.5 mm, euhedral; clinopyroxens
37%, 0.3 mm, subophitic; cpaques 5%, 0.1 mm, subhedral

Vesicles: 3%, <2 mm, round

olivine to ite; ite and carb fill vesicles

Shipboard Data

Bulk Analysis: 115-117 em
Si0g 49.39

N203 16.47

FeqOq 10.58

MaCQ 6.15

Ca0 13.03

Na20 215

K20 < 0,03

Tio, 1.24

Pyl 0.13

MnO a7

Lol 1.08

H,0* 0.59

HZO— N.D.

002 0.41

81y ALIS
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Visual Description

Moderately phyric massive basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase

phenocrysts 10%, <5 mm, one megacryst in piece 1C is 26 mm across, frash; olivine phenocrysts
= 1%, < 1mm, altered to smectite; clinopyroxene phenocrysts 3%, <3 mm, fresh, Groundmass is
massive, medium-grained, subophitic. Vesicles 1%, <0.2 mm, filled with carbonate. Sparse veins

are filled with ite and cart lickensides are present on pieces 1C and 1D,
Shipboard Data

Magnetic Data: 58-61 cm

NRM Intensity (emu/ccl 219 % 10°3

NRM Inclination 206"

Stable Inclination -63.9
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H
VISUAL CORE DESCRIPTION 2
E
A

5[3 |4 1[s

Visual Description

Moderately phyric massive basait and pillow basalt. Basalt is medium to dark gray; very slightly
altered. Piece 1 is a continuation of the massive unit in sections 2 and 3; remainder of the
section consists of pillow basalt. Plagioclase phenocrysts 10%, 6 mm, fresh; olivine pheno-
crysts 1%, 2 mm, altered to ite and linopy phenocrysts 2-4%, 6 mm,
fresh, often forms gl ysts with plagi G is fine-grained to glassy; grain
size in piece 1 decreases downward to glassy margin in piece 1C; glass selvedges are fresh.
Scattered veinlets are filled with smectite and carbonate.

Shipboard Data

Magnetic Data: 9395 em

NRM Intensity (emu/ecc) 8.19x 103

MNRM Inclination ~67.5°

Stable Inclination -66.6"

Physical Property Data: 134-136 cm 136-138 em
Vp (km/sec) 6.06 6.18
Poresity (%) 1.95
Wet Bulk Density (g/cc) 295
Grain Density (g/cc) 2.99

81y ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

SITE

al1]s

CORE
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5[3

Visual Description

Maderately phyric pillow basalt. Basalt is medium todark gray; weakly altered. Plagioclase
phenocrysts 10%, <8 mm, frash; olivine phenorysts 1%, <2 mm, altared to smectite; clino-
pyroxene phenocrysts 2:3%, <4 mm, fresh, Groundmass is fine-grained to glassy; glass selvedges
are partly altered to smectite, Vesicles 1%, <2 mm, filled with carbonate and smectite. Vein-
lets are present througt . filled with and minor pyrite, Pyrite is also disseminated

in the groundmass. A piece of altered sedi occurs glass selvedges in piece 4,

Thin Section Description
Location: 81 em
Texture: porphyritic - quench

Phenocrysts: olivine 3%, <0.7 mm, euhedral; plagioclase 12%, <5 mm, euhedral; elinopyroxene
2%, <3 mm, euhedral

Groundmass: plagioclase 4%, <0.6 mm, laths; clinopyroxene 73%, poorly crystellized radiating
sheaves; opagues 2%, 0.005, granular

Vasicles: 2%, < 0.6 mm, round to irregular

olivine to and quartz{?); carbonate fills vesicles

Shipboard Data

Bulk Analysis: 90-94 cm
Si0gy 48.25
AlyOg 16.87
F5203 10.54

MaO 7n

Ca0 13.80

NagO 2.10

K20 0.04

TiO, 1.26

P05 on

MnO .20

Lo N.D.

Hy0" 0.34

Hy0" N.D.

CU: 0.79
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS SITE

al1]s

LEG CORE |[SECT.

P> |mrox

5[3 [7]a] |6

Visual Description

Moderately phyric pillow basalt. Basalt is medium gray to greenish-gray; moderately altered.
Plagioclase phenocrysts 10%, <8 mm, fresh; olivine phenocrysts 1%, <3 mm, altered to smectite;
clinopyroxene phenocrysts 2%, <3 mm, fresh. Groundmass is fine-grained to glassy; glass sei-
vedges are partly altered to smectite. Vesicles 1-2%, <2 mm, filled with carbonate and smectite.
Fractures are present throughout the section, filled with smectite, carbonate and pyrite.

Thin Section Description

Location: 87 cm

Texture: porphyritic - glassy

Phenoerysts: olivine 3%, <0.8 mm, euhedral; plagioclase 15%, «3.5 mm, euhedral; clinopyroxens
5%, <3.56 mm, euhedral

Groundmass: glass 75%, partly devitrified
Vesicles: 2%, 0.2 mm, round
Alteration: smectite after some olivine

Shipboard Data

Bulk Analysis: 85-86 cm BE-BB em
Si0y 50.0 489
Aly0q 16.8 16.9
Fegy0q 139 127
MaO 6.62 757
Ca0 873 1.6
NagO 182 2,04
Ko0 117 0.42
TiOg 1.33 1.33
Py0g 0.12 on
MnQ A3 .08
Lol 1.94 385
0" 1.69 572
Hy0™ N.D. N.D.
€Oy 018 a.21
Sr 123.6 N.D.
Zr 721 N.D.
Y 24.0

Nb 23

81v ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

P|mrox

53 |a][1]8 [7]a] |7

Visual Description

Moderately phyric pillow basalt. Basalt is medium gray to greenish-gray; moderately altared.
Plagioclase phenocrysts 7-8%, <6 mm, fresh; olivine phenocrysts 1%, <2 mm, altered to
smectite; clinopyroxene phenocrysts 2%, <3 mm, fresh, Groundmass is fine-grained. Vesicles
<0,5%, <1 mm, filled with carbonate. Carbonate also fills scattered veins.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG| SITE

s5[3faf1]s

CORE | SECT.

Ll 7

r |mrozx

Visual Description

Moderately phyric pillow basalt. Basalt is medium gray to greenish-gray; moderataly altered.
Plagioclase phanocrysts 7-8%, <6 mm, fresh; olivine phenocrysts 1%, <2 mm, altared to
smectite; clinopyroxene phenocrysts 1%, <3 mm, fresh, mostly in glomerocrysts with plagio-
clase, Groundmass is fine-grained 1o glassy; glass selvedges are partly altered to smectite. Veins
are i th k filled with ite; one large vein in piece 4 is filled with carbonate,
smectite, silica and pyrite, Pyrite is also di i d in the g Piece 1 is i
with basalt fragments in a smectite matrix.

Thin Section Description
Location: 120 em
Texture: porphyritic - quench

Phenocrysts: olivine 3%, < 1 mm, euhedral; plagioclese 12%, <3 mm, euhedral; clinopyroxene
6%, <4 mm, subhedral

Groundmass: plagioclase 15%, <0.5 mm, acicular; clinopyroxene 58%, radiating sheaves; opagues
5%, 0.01 mm, granular

Vesicles: 1%, 0.7 mm, round
Alteration: olivine to carbonate and smectite; carbonate fills vesicles

Shipboard Data
Bulk Analysis: 22-24 em Magnetic Data: 93-95 cm
5i0, 48.61 NRM Intensity (emu/cc) 8.43x 107
Aly04 16.72 NRM Inclination -47.6°
F2203 10.60 Stable Inclination -46.9"

MgO 6.87

Cal 137

Nay0 231

K?O 0.04

TiOy 1.3

0, 018

MnQ .19

Lol 1.58

Hy0" 0.86

H:O N.D.

CO.Z 1.04

S 1134

Zr 745

Y 250

Nb 37

81y 4.LIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE

SECT.

*> |mrozx

s[afafife [7]s] |2

Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 8-10%, <8 mm, fresh; olivine phenocrysts < 1%, <0.5 mm, mostly altered to
smectite and carbonate; clinopyroxene phenoerysts 4%, <8 mm, fresh. Groundmass is fine-
grained to glassy; glass selvedges are partly altered to smectite, Vesicles <0.5%, <05 mm,
filled with smectite and carbonate, Veins are present th b filled with ite and
carbonate, Minor brecciation is present particularly in pieces 1F, 2 and 3A; breccia consists
of anguiar basalt fragments in a smectite matrix.

Shipboard Data

Magnetic Data: 104-106 em

NRM Intensity (emu/ce) B72x 103

NRM Inclination -55.2

Stable Inclination -56.9¢

Phwysical Property Data: 19-21 em 21-23 em
Vo (km/sec) 6.09 6.00
Porosity (%) 242
Wet Bulk Density (g/cc) 292
Grain Density (g/cc) 297
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Visual Description

Moderately phyric pillow basalt and sparsely phyric basalt glass. Pieces 1 through 4 {0-80 em)
consist of mostly crystalline basalt; pieces 5-9 (90-150 cm) consist of basalt glass. Lithic basalt
is medium to dark gray; weakly altered. Plagioclase phenocrysts 10%, <5 mm, fresh; olivine
phenocrysts 1%, <1 mm, altered to smectite; clinopyroxene phenocrysts 1%, <3 mm, fresh,
Lithic basalt is partly brecciated with angular fragments in smectite matrix. Basalt glass has
1-2% phenocrysts; plagioclase 1-2%, <5 mm, fresh; olivine < 1%, <1 mm, altered to smectite.
Glass in piece 6 is L iated, F. of altered sedi occur in piees 8.
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Visual Description

Moderately phyric pillow basalt breccia. Breccia consists of erystalline basalt fragments with
many glass selvedges. Breccia is gray to g ish-gray; weakly to mod ly altered. Plagio-
clase phenocrysts B-10%, <6 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite
and carbonate; clinopyroxene phenocrysts 2%, <2 mm, fresh. Groundmass of breccia frag-
ments is fine-grained to glassy; glass selvedges are partly altered to smectite. Vesicles 1-3%,
<2 mm, filled with smectite and carbonate. Breccia matrix is green smectite.

Thin Section Description
Location: 18 em
Texture: porphyritic - quench

Phenocrysts: olivine 2%, < 1 mm, euhedral; plagioclase 10%, =5 mm, euhedral; clinopyroxens
4%, < 1.5 mm, anhedral 1o rounded

Groundmass; olivine 2%, 0.15 mm, subhedral; plagioclase 256%, 0.3 mm, acicular; clinopyroxens
B4%, radiating sheaves; opaques 2%, 0.005 mm, granular

Vesicles: 1%, 0.5 mm, round

Al : olivine 1o and carbonate fills vesicles
Shipboard Data

Bulk Analysis: 14-15 cm 24-25 cm 23-24 cm
Siﬂz 48.61 48.486 49.42
Aly04 16.14 15.78 15.29
F2203 10.43 10.66 12.67
MaQ il 7.76 8.29
Ca0 13.22 12.51 9.43
Nazo 229 2.34 217
KQO < 0.03 0.08 085
T|02 1.32 1.33 1.32
onﬁ 0.13 0.2 0.14
MnO 26 21 A3
LOI 1.30 1.46 7.74
Hy0" 0.85 0.92 345
HZU' N.D, MN.D, N.D.
€O, 0.66 0.22 0.27
Sr N.D. 110.5 1511
Zr N.D. 75.2 716
Y 26.6 235
Nb a6 2.6
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VISUAL CORE DESCRIPTION
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Visual Description

Moderately phyric basalt glass. Glass is partly massive, partly brecciated. Plagioclase phenocrysts
5.7%, fresh; olivine phenocrysts 1%, altered to smectite; plagioclase microlites 3%, fresh. Breccia

matrix consists of smectite, carbonate and zeolite(?).
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Visual Description

Sparsely phyric basalt and basalt glass, Pieces 1 through 2C are basalt glass, a continuation of
the material in Core 75; pieces 2D lhmum 20 are erystalline basalt. Crystalline basalt is gray
1o g gra altered. Pl lase phenocrysts 2-5%, <4 mm, fresh; olivine
phenocwsts 1% <1 mm, altered 1o smectite; ciunnpwuxane phanocnrsts I% <2 mm, fresh.

of crystalline basalt is medi o fine-grained, often mottled. Vesicles 1 2%,
usually <2 mm, a few up to 5 mm, filled wnh :arbonam and smm:me Veins am filled with
carbonate, smectite, silica and pyrite. Pyrite is also d d in the gr Basalt

glass has same phanocr\.rsts content as crystalline basalt; glass is partly altered to smactite,
Thin Section Description

Location: 21 em

Texture: porphyritic - quench

Phenocrysts: olivine 2%, <1 mm, eubedral; plagioclase 8%, <3 mm, euhedral; clinopyroxene
5%, <3 mm, anhedral 1o rounded

Groundmass: olivine(?) 2%, 0.05 mm, subhedral; plagioclase 15%, 0.3 mm, subhedral; clinc-
pyroxene 35%, radiating sheaves; opaques 6%, 0,005, granular; glass 26%

Vesicles: 1%, 0.2 mm, round
Alteration: olivine to smectite and carbonate; smectite fills vesicles

Shipboard Data

Bulk Analysis: 115-118 em Physical Property Data: 117118 em 119921 em
si0, 49.54 Vp (km/sec) 572 561
AI203 16.41 Porosity (%] 392

Fey04q 10.82 Wet Bulk Density (gfcc) 289

MaQ 7.03 Grain Density (gfec) 297

Ca0 13.13

NayO 2.39

K20 0.05

Ti0y 1.36

P205 0.10

MnO A7

Lol 2.08

H0* 0.82

Hy0" N.D.

€Oy 0.84

Sr 1140

Zr 753

Y 254

Nb a2
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Visual Deseription

Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered, Plagioclase pheno-
erysts 2-3%, <3 mm, frash; olivine phenocrysts < 1%, <1 mm, altered to smectite; clnmpwaum
phenocrysts 1-2%, <4 mm, fresh. Ground) is fine-grained to medium-grained,

Vesicles 0.6%, <0.5 mm, filled with carbonate, smectite and pyrite. Veins are also tilled with
smectite, carbonate and pyrite.

Shipboard Data

Magnetic Data: 129131 em
NAM Intensity (emujce) 282 x 107
NRM Inclination 25.0°

Stable Inclination -33.8°

gIv dA1IS



SPs

£ £
5 2 ) H 5 2 & H
E & ;’ g g VISUAL CORE DESCRIPTION E £ 5 ® £ g VISUAL CORE DESCRIPTION E
E 5 E 22 FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT. E § g -g = FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
8 £ 8 3 i g £ 2 53
em & 5 £ s[3 [a[1]e [a] [7]6] 3 - 55 % & s[afaf1]e]a] [7]7] |1
[i] - —
] Visual Description Visual Description
Sparsely phyric massive basalt. Basaltis medium to dark gray, weakly alterad. Plagioclase phena- Aphyric to sparsely phyric basalt and basalt breccia. The upper 50 em of the section consists
crysts 3-4%, <3 mm, fresh; alivine phenocrysts 1-2%, <1 mm, altered to smectite; clinopyroxens —ha ’ of aph)l'r;xw Sgﬂfwlv nhvriclbmlt. Basalt ;‘ medium :'IE;' w;aklv aifte;id. F;:agucimiase pheno-
phenocrysts 1%, <2 mm, fresh. G | is fine-grained, holocry line. Basalt is highly crysts 1-2%, <2 mm fresh; glnopvroxene enocnfs <2 mm, fr often intergrown
| fractured, filled with carbonate and smectite, with pl lase in subophitic clots. G d g d with only one glass selvedge

at the base of piece 3A; glass selvedge is altered m smecma- The lower 100 cm consist of mod-
erately altered basalt breccia. Angular fragments, 1 mm to 10 em, consist cheifly of crystalline
Ibasalt, many with glass rinds; many small fragments are :nmplEIeW glass. Breccia matrix is
green smectite,

Shipboard Data

Bulk Analysis: 125-130 em Magnetic Data: 54-56 cm

Si(]z 47.87 MRM Intensity {emu/cc) 141 x 103 .
AI203 16.02 NAM Inclination 9.7

F3203 10.47 =
MgO 6.70 Physical Property Data: 892-94 cm 94-86 cm 2
Ca0 13.25 Vp (km/sec) 557 551

Nay O 2.65 Porosity (%) 362

Ka0 0.08 Wet Bulk Density (afec) 20

Tlt‘.‘2 1.46 Grain Density {g/ec] 298

PZOS 0.14

MnO 18

LOI 292

Hy0" 116 -
H:O' N.D.

co, 1.69
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Visual Description

Aphyric to sparsely phyric massive basalt. Basalt is medium to dark gray, weakly altered. Plagio-
clase phenocrysts 2-4%, <4 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered 1o smectite;
clmop'.rrnxam phenomsts <1 % <2 mm, frash, often in subophitic clots with pl. .}

Ground is hal itic in piece 1, hnu-gfamad in ums?aﬂdﬁ and medium-
grained, subophitic in Inmr 100 cm of the section, Vesicles are abundant only in paer:as 44
through 5B where they are 5%, <2 mm), filled with carb and S vmnlm
are filled with carbonate, smectite, and pvnla Pyrite is also d

.nrha,

Thin Section Description
Location: 35 cm
Texture: porphyritic - quench

Phenocrysts: olivine 3%, 0.6 mm, euhedral; plagioclase 10%, <1 mm, euhedral; clinopyroxene
7%, 0.5 mm, subhedral

Groundmass: olivine 10%, 0.1 mm, subhedral; plagioclase 256%, 0.4 mm, acicular; clinopyroxene
36%, radiating sheaves; opaques 8%, 0.05 mm, granuiar

Vesicles: 1%, 0.5, round
Alteration: olivine to smectite and carbonate; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 34-36 cm Physical Property Data: 20-22 cm
sig, 48.10 Vp {km/sec) 5.71
Aly0g 14.97 Porosity (%) 257
Fe,05 10,08 Wet Bulk Density (g/cc) 293
MgO 6.96 Grain Density (a/ce) 298
Ca0 14.75

NayO 239

KZO < 0.03

1102 1.21

Py0g 013

MnO A7

Lol 331

Hy0* 0.80

Hy0 N.D.

(102 2.26
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Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 3-5%, <6 mm, fresh; olivine phenocrysts < 1%, < 1 mm, altered to smectite; clinopyroxens
phenocrysts <1%, <1 mm, fresh, often in subophilic clots with plagioclase. Groundmass is holo-
erystalline, medium-grained, subophitic; piece 1 is slightly finer-grained than the rest of the
section. Vesicles 2% in pieces 1, 2A, 3A, and 38, elsewhem <1%, hll'en;l with smectite and car-

bonate. Sparse veinlets are filled with and

filled with carbonate.

Shipboard Data
Magnetic Data:

NRM Intensity (emu/ec)
NAM Inclination

Stable Inclination

Physical Property Data:
Vi (km/sec)

Porosity (%)

Wet Bulk Density (g/cc)
Grain Density {a/ce)

[ wein in piece 24 is

7577 em
208 x 1073

514"

-52.2°

7577 em
593
1.36
293
295

g1y LIS
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VISUAL CORE DESCRIPTION
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Visual Description

Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 3-6%, <8 mm, fresh; olivine phenocrysts ‘I% <1 mm, altered to smectite; d:nowroxens
phenocrysts < 1%, < 1 mm, fresh. drass is holocry grained,

Vesicles 1-3%, increasing in abundance toward base of section, <3 mm, filled with smectite and
carbonate, Sparse veinlets are filled with smectite and minor pyrite.

Shipboard Data

Magnetic Data: 77-79 em
NRM Intensity (emu/cc) 181 %103
NAM Inclination -72.3

Stable Inclination -63.3"
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Visual Description

Sparsely phyric massive basalt. Basalt is medium to dark gray, very weakly altered, Plagioclase
phenocrysts 3-65%, <7 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to mww clino-
pyroxens phmu 2%, <2 mm, fresh. d is holocry to coarse-
grained, subaphitic. Vz-sic]cs 1-2%, <3 mm, filled with smectite and carbonate. Prominent veins
in pieces 2B and 2C are filled with smectite, carbonate and pyrire.

Shipboard Data

Bulk Analysis: 84-B6 cm Physical Property Data: 28-30 cm
5i0, 48.73 Vip (km/sec) 5.98
AlgDg 16.23 Porosity (%) 2.01
FeqOg 10.58 Wet Bulk Density {g/cc) 292
Mg 5.99 Grain Density lg/cc) 2.96
Ca0 13.50

Na:?o 220

K:O < 0.03

Ti02 1.2

onﬁ 0.13

MnO A8

Lot 1.15

Hy0" 0.50

HZU 3 N.D.

€0y 0.78

Sr 112.4

Zr 683

Y 23.0

Nb 23
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VISUAL CORE DESCRIPTION E § g 8§ ? € a?; VISUAL CORE DESCRIPTION L
FOR IGNEOUS ROCKS LEG SITE |g| CORE |SECT. z ug 2 _§ % = FOR IGNEOUS ROCKS LEG SITE |g| CORE |SECT.
8% § & 5 @2
s[ale[1[s[a] [7[7[ [s o £ BBEZ 2% s|3[a[1[s]a] [7][7] |7
0 — —
WVisual Description . Wisual Description
Sparsely phyric massive basalt. Basalt is medium to dark gray, weakly altered, Plagioclase phena- 1A ‘ Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
crysts 3-6%, <6 mm, fresh; clivine phenocrysts 1%, <1 mm, altered to smectite, clinopyroxens = phenocrysts 3-6%, <6 mm, fresh; olivine phenocrysts 1%, < 1 mm, altered 1o smectite: clino-
phenocrysts 3%, <2 mm, fresh, often in gl phyric clots with plagioc Gi d is pyraxene phenocrysts 1%, <3 mm, frash. Groundmass is holocrystalline, medium- to coarse-
holoerystalline, i 10 coarse-grained hitic. Vesicles 1%, filled with carbonate and grained, subophitic. Vesicles < 1%, < 1 mm, filled with smectite and carbonate.
smectite. Prominent vein in piece 3 is filled with smectite; vein in piece BB is filled with carbonate. T ’ / )
Slickensides are present on pieces 4B and 6. _he Shipboard Data
Bulk Analysis: 11-13 cm
q Si0g 49,26
Al 15.55
— FegOq  10.11
i Ma0 6.53
Ca0 14.56
- NBZO 226
K40 0.06
7 TiOg 1.30
50— P50g 0.14
_l MnO A5
Lot 1.B6
+
_| HE.O_ 0.73
HZD N.D.
E C0y 1.24
1 | veid
100—
150 -J el
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Visual Description

Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-

crysts 3-5%, <6 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to smectite; clinopyroxene
phenocrysts 2%, <2 mm, fresh, often in subophitic clots with plagioclase. Groundmass is holo-

crystalline, 1o coarse-grained, Motable veins in pieces 2, 3B, and 4B are
filled with carbonate, smectite and minaor pyrite.

Shipboard Data

Magnetic Data: 64-66 cm

NAM Intensity lemu/cc) 235x% 103

NRM Inclination -22.5°

Stable Inclination -53.4°
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Visual Description

Moderately phyric massive basalt, Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 3-5%, <B mm, fresh; olivine phenocryst 1%, <1 mm, altered to smectite; chino-
pyroxene phenocrysts < 1%, <2 mm, fresh, often in subophitic clots with plagiociase. Ground-
mass is holoerystalline, medium- to coarse-grained, subophitic, Vesicles <1%, <2 mm, filled
with carbonate and smectite with minor pyrite. Scattered veinlets are filled with carbonate and
smectite.

Shipboard Data
Bulk Analysis: 35-37 em 140-142 cm
Si0y 48.94 49,10
Al203 15.00 14.76
Fuzoa 10.37 10.60

Mg0 6.48 6.30

Ca0 13.92 13.92
Na:,G 217 2.18

K40 0.06 0.06

T102 1.25 1.29
P205 0.14 0.15

MnO 16 18

LOI 1.35 1.2
Hzo* 0.49 0.48

HZO N.D, N.D.

co, 1.00 0.92

Sr 1240 N.D.

Zr 70.2 N.D.

G 25.6

Nb 19

8Tv 4.LIS
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Visual Dascription

Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno
crysts 5%, <7 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smatnlc, clinopyroxene
phenocrysts < 1%, <2 mm, fresh, often in ic clots with plag Gr is holo
crystalline, muduumv to coarse-grained, subophitic. Vesicles < 1%, <1 mm, filled with carbonate.
Prominent veins in pleces 1 and 2 are filled with smectite, carbonate and minor pyrite.
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Visual Description

Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 3-5%, <6 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clinopyroxene
phenocrysts 2%, <2 mm, fresh. Groundmass is holocrystalline, medium- to coarse-grained, sub-
ophitic. Vesicles 1%, <0.2 mm, filled with carbonate. Notable veins in pieces 1B, 2B, and 3D

are filled with smectite and minar pyrite. Slickensides are present on pieces 3A and 30.

Shipboard Data

Bulk Analysis: 0-3 cm Magnetic Data: 101-103 em
5i0, 49.64 NRM Intensity (emu/cc) 6.28x 1073
mzoa 15.22 NRM Inclination -579°
F0203 10.75 Stable Inclination -58.9°
MgO 644

Ca0 13.34

Na‘?D 223

K‘ZO < 003

Tidy 128

P205 0.15

MnO a7

Lot 1.23

H,0" 0.52

Hy0" N.D.

€O, 0.68

g1y ALIS
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Visual Description

Sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase pheno-
crysts 3%, <6 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clinopyroxene
phenocrysts < 1%, =2 mm, fresh, often in subophitic clots with plagioclase. Groundmass is holo-
crystalline, medium- to coarse-grained, subophitic. Vesicles < 1%, filled with carbonate. Prominent

veins in pieces 1G and 2A are filled with smectite and carbonate.
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Visual Description

Sparsely phyric massive basalt. Basalt is medium to dark gray; weskly sitered. Plagioclase pheno-
crysts 1-2%, <4 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite; clinopyroxene
phenocrysts 2%, <1 mm, fresh, Groundmass is holocrystalline, medium- to coarse-grained, sub-
ophitic. Prominent veins in pieces 2, 3A, and 3C are filled with carbonate and smectite, Slicken-
sides are present on piece 1.
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Visual Description

Very sparsely phyric massive basalt. Basalt is medium to dark gray; weakly altered. Plagioclase
phenocrysts 1%, <2 mm, fresh; olivine phenocrysts < 1%, <1 mm, altered to smectite. Ground-
mass is holocrystalline, coarse-grained and subophitic. Vesicles are present in piece 1, 3 and 6,
filled with carbonate, smectite and minor pyrite,

Shipboard Data
Bulk Analysis: 57-58 em
5i0, 50.25
A"ZOS 15.15
Fczoa 10.64
MaO 6.74
CaD 13.29
Nazo 223
K0 < 0.03
1_102 1.32
P50g 0.12
MnO A9
Lol 1.24
Hy0* 0.56
HZG" N.D.
€O, 0.78
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Visual Description

Aphyric basalt flow and sparsely phyric basalt dike. Section consists chiefly of aphyric basalt
flow cut by a dike between 75 and 110 cm. Basalt flow is medium to dark gray; weakly altered,
Plagiociase phenocrysts < 1%, <3 mm; clinopyroxene phenocrysts < 1%, fresh. Groundmass is
holocrystalline, medium-grained, subophitic. Large vesicle in piece 10 is filled with carbonate
and smectite. Piece 1 consists of small of altered sedi probably into the
hale, Dike consists of greenish-gray, moderately altered basalt, Plagioclase phenocrysts < 1%,
<1 mm, fresh; olivine phenocrysts 2%, <=1 mm. Groundmass is fine-grained to glassy; chilled
fnargins are present on both upper and lower contacts; glass is altered 1o smectite.
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Aphyric basalt flow and sparsely phyric basalt dike. Section cansists chiefly of aphyric basalt
cut by a dike between 88 and 107 cm. Basalt flow is medium gray; relatively fresh. Basalt is
aphyric, holocrystalline, medium- to coarse-grained, subophitic, Vesicles < 1%, filled with

carbonate and smectite, not uniformly distributed. Minor carbonate and pyrite are disseminated

in the groundmass. Dike consists of greenish-gray, moderately altered, sparsely phyric basalt.

Plagioclase phenocrysts 5%, <2 mm, fresh; alivine phenocrysts 3%, <0.5 mm, altered to smectite;
clinopyroxene phenocrysts 1%, <1 mm, fresh. Groundmass is fine-grained to glassy; glassy margins
are present on top and bottom of the dike; glass is mostly altered to smectite. Scattered veinlets

are filled with smectite and pyrite.

Thin Section Description

Location: 48 em

Texture: coarse-grainad, subophitic
Phenocrysts: none

Groundmass: plagioclase 50%, <& mm; euhedral; clinopyroxene 35%; opagues 5%, <0.5 mm,
subhedral; interstitial material 10%, altered to smectite

Vesicles: <1%, 1 mm, round

material to ite; carbonate fills vesicles
Shipboard Data
Bulk Analysis: 4648 cm 81-83 em
Si0, 49.33 47.74
Aly0q 15.38 13.90
Feq0q 1041 n.72
Ma0 6.36 7.66
Cald 13.80 13.37
NagO 2.24 217
Ko0 0.03 < 0.03
Tio, 1.28 1.38
Py0g5 0.14 0.2
MnO 20 18
LOI 1.42 1.44
Hp0" 037 137
Hy0 N.D. N.D.
€O, 1.06 1.83
Sr 104.5 89.6
Zr 73.0 76.4
Y 253 259
N 3.6 18
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Aphyric basalt flow and sparsely phyric basalt dike. Upper 115 cm of the section consist of
aphyric basalt flow and lower 35 cm of basalt dike, Flow consists of medium gray, relatively
fresh, aphyric basalt. Rock is holocrystalline, medium- to coarse-grained, subophitic, Vesicles
1%, filled with carbonate and smectite. Dike consists of medium gray, slightly altered, sparsely
phyric basalt. Plagioclase phenocrysts 1-2%, <1 mm, fresh; olivine phenocrysts 2-3%, <1 mm,
altered to smectite. Groundmass is fine-grained to glassy; alass margin occurs at 115 em,

Shipboard Data
Magnetic Data:

NRM Intensity (emu/ec)
NAM Inclination

Stable Inclination

Physical Property Data:
Vp (ken/sec)

Porosity (%]

Wet Bulk Density (gfcc)
Grain Density (g/cc)

74.76 cm

136 x 107
13.0°
a4.0¢

65-67 cm
6.08
1.74
2.04
2.98

67-69 cm
6.04
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Visual Description
Moderately phyric basalt dike and sparsely phyric basalt flow. Dike continues from Section 3
and extends from top of Section 4 to 95 cm. The lower part of the section is 8 massive basalt
flow. The contact between the flow and dike is very steep, extending from 58 to 96 cm. Dike
consists of gray to greenish-gray, moderately altered, sparsely phyric basalt. Plagioclase pheno-
crysts 10-15%, <6 mm, fresh; olivine phenocrysts 4%, <2 mm, altered to smectite; clinopyroxeng
phenocrysts 1%, <3 mm, frash. Groundmass is fine-grained to glassy; glassy zone marks contact
of dike and flow; glass is altered to smectite and minor pyrite. Sparse veins are filled with smectite
and pyrite. Flow consists of aray, relatively fresh, sparsely phvr:: basalt. I'Iagumlue phnnouvm
3%, <8 mm, fresh, Groundmass is helocrystalline, medi b . Vesicles
< 1%, <3 mm, filled with carbonate. Sparse veins are filled wnh smectuu and p\rnta

H
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Shipboard Data

Bulk Analysis: 8-12 cm Magnetic Data: 69-71 cm
si0, 48.94 NAM Intensity (emu/ce)  17.70 x 10
N203 14.99 NRM Inclination +57.5°
Fezﬂa 11.26 Stable Inclination +58.5"
MgO 7.69

Cal 13.51 Physical Property Data: 24 cm
NagO 2.22 Vi (km/sec) 601
K:O < 0.03 Porosity (%) 1.88
1'!02 1.35 Wet Bulk Density (g/cc) 285
P205 0.12 Grain Density (g/ce) 24099
MnO .19

Lol 1.32

Ha0* 0.65

Hy0™ N.D.

C02 0.77

Se 97.8

2r 739

h 26,5

N 2.7
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Visual Description
Sparsely phyric massive basalt. Basalt is fium gray; relatively fresh. Plag phenacrysts

58%, <5 mm, fresh; olivine phenocrysts 3%, <1 mm,l altered to smectite; clinopyroxene phann.
crysts 4%, <2 mm, fresh. Groundmass is holocrystalline, medium- to coarse-grained, subophitic
Prominent vein in piece 1E is filled with smectite and carbonate

Thin Section Deseription

Lacation: 68 cm

Texture: porphyritic - subophitic to intersartal

Phenccrysts: olivine 3%, <1 mm, euhedral; plagioclase 8%, <3 mm, subhedral; clinopyroxens
1%, <1.5 mm, rounded

Groundmass: olivine 8%, 0.2 mm, subhedral; piauloclase 50%, < 1 mm, subhedral; clinopyroxene
24%, <0.5 mm, subophiti ulmﬁ%

Wesicles: 1%, 1 mm, round to irregular
Alteration: olivine to smectite; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 6769 em Magnetic Data: 96-98 cm
Siﬂz 50.256 NAM Intensity {emu/cc) 1.3 x 10-3
Al;04 16.36 NRM Inclination +50.2°
Feqa0g 10.84 Stable Inclination +48.7°
MaQ 5.86

Ca0 13.36

Na,0 2.24

Ky0 < 0.03

T'|02 i

Py0g 0.15

MnO A7

Lol 0.84

Hy0" 0.46

Hqy0™ N.D.

€Oy 0.55

S 103.8

Zr 7.8

¥ 266

Nb 20

81v ALIS
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Visual Deseription
Sparsaly phync massive basall Basalns di gray; y fresh, Plagioc! it ysis
2-8%, <8 mm, fresh, i gin o d; olivine phenocrysts 1%, <1 mm,
partly repl by ita. Ground is fine- to medium-grained with some interstitial glass

altered to smectite. Vlslcres 1%, filled with smectite and carbonate. Scattered veins are also
filled with smectite and carbonala

Shipboard Data

Magnetic Data: 7577 em
NRM Intensity (emu/cc] 9.45x 107
MNRM Inclination -56.9°

Stable Inclination -65.3°
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Visual Description
Mederately phyric massive basalt. Basalt is gray to greenish-gray; weakly to moderately altered.
Plagioclase phenocrysts 10%, <5 mm, fresh; olivine phunocryst: 1%, <1 mm altered to smectite;
clinopyroxene phenocrysts ‘E% <2 mm, fresh. grained; grain size d

gradually with depth. Numeruus iractum and veinlets are flilaﬂ with smectite.

Thin Section Description
Location: 102 em
Texture: porphyritic - quench

Phenocrysts: ofivine 1%, 0.6 mm, euhedral; plagioclase 12%, <3.5 mm, euhedrai; clinopyroxene
1%, 1 mm, anhedral

Groundmass: plagioclase 10%, <1 mm, acicular; cli 70%,
6%, 0.02 mm, euhedral

Vesicles: none
Alteration: olivine to carbonate and smectite

sheaves;

Shipboard Data

Magnetic Data: 52-54 cm

NRM Intensity (emufce) 6.13x 1073

MNAM [nclination -60.6"

Stable Inclination -66.1

Physical Property Data: 43-45 em 4648 cm
Vp km/sec) 6.10 6.15
Porosity (%) 1.68

Wet Bulk Density (gfcc) 250

Grain Density (a/cc) 294

81y LIS
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Visual Description
Moderately 1o sparsely phyric massive basalt. Basalt is medium o dark gray; relatively fresh,
Plagioclase phenocrysts 5-8%, <5 mm, fresh, pt rysts abund dh slightly with

depth; olivine phenocrysts < 1%, <1 mm, altered to smectite; clinopyroxene phenocrysts < 1%,
<1 mm, fresh, Groundmass is fine- to very fine-grained with grain size increasing downward,
Scattered veins are filled with smectite, carbonate and pyrite,
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Visual Description

Sparsely phyric massive basalt and moderately phyric basalt dike. Upper 117 cm of the section
consist of massive basalt flow and lower 33 cm are composed of a moderately phyric basalt

dike. Contact between the two is steep, extending from 117 to 129 cm. The basalt flow is medium
gray; relatively fresh. Plagioclase phenocrysts 3-6%, <4 mm, fresh; olivine phenocrysts < 1%, < 1 mm,
altered 1o smectite; clinopyroxene phenocrysts < 1%, <1 mm fresh, Groundmass is medium- 1o
coarse-grained, subophitic. Dike consists of medium gray, { fresh basalt. Plagi pheno-
crysts 10-12%, <7 mm, fresh; olivine phenocrysts 2%, <1 mm, altered to smectite, Groundmass

is fine-grained to glassy; glassy chilled zone marks upper contact of dike. Scattered veins are

filled with smectite and minor pyrite.

Shipboard Data
Bulk Analysis: 49-51 em Magnetic Data: 60-62 cm

si0, 40.86 NAM Intensity femufce)  11.34 x 103

NZUS 16.27 NAM Inclination +58.6"

F2203 11.02 Stable Inclination +47.2°

MgO B.70

Ca0 13.03 Physical Property Data: B5-87 em B68-70 em
Nay0 225 Vp (km/sec) 6.04 5.98
K0 < 0.03 Parosity (%) 1.62

Ti0g 1.33 Wet Bulk Density (g/cc) 283

Py0g 0.16 Grain Density (g/cc) 2.96

MnO A7

LOI 0.58

Ha0" 0.48

HZU N.D.

€O, 0.36

5r 102.4

Zr 73.7

Y 26.0

Nb 2.1
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Visual Description

Moderately phyric basalt dike and sparsely phyric massive basalt, Basalt dike is a continuation
of the dike in Section 2, extending from the top of the section to 140 em. The host rock, &
massive flow, is present only in pieces 1B, 4 and 5. The boundary between the dike and flow,
praserved in pieces 1B and 4, is apparently very steep. Dike is medium gray, moderately phyric,
relatively frash basalt. Plagioclase phenocrysts 8-10%, <8 mm, fresh; olivine phenocrysts 1-2%,
<1 mm, altered to smectite. Groundmass is fine-grained to glassy; grain size increases slightly
from margin to center of dike; glass selvedges are preserved in chill zones in pieces 1B and 4.
Minor pyrite is disseminated in groundmass of dike, Minor breccia occurs in pieces 1A and 1B,
composed of angular basalt fragments in a matrix of smectite, carbonate, pyrite and quartz(?).
Flow consists of medium gray, sparsely phyrie, relatively fresh basalt. Plagiociase phenocrysts
3-5%, <4 mm, fresh; olivine thnumfsts <1%, cl mm. altered 1o smm:t-te clmowroxene
phenocrysts < 1%, <1 mm, fresh.
ophitic,

Thin Section Description
Location: 36 cm

Texture: porphyritic -
Phenocrysts: olivine 2%, <1.5 mm, euhedral; plagioclase B%, <2 mm, suhedral

Groundmass: olivine 3%, 0.05 mm, subhedral; plagioclase 42%, 0.25 mm, laths; clinopyroxene
40%, 0.1 mm, granular to acicular; opaques 5%, <0.1 mm, laths and granules

Vesicles: <1%, 0.2 mm, irregular
Alteration: alivine to smectite and carbonate

intergranular to intersertal

Shipboard Data

Bulk Analysis: 73-75 cm Magnetic Data: 104-106 em
sio, 4931 NRM Intensity (emufce) 33,45 x 10
..ﬂ\lzlJ:i 16.49 NBEM Inclination +50.1"
Fey0q 10.16 Stable Inclination +49.4°
MgO 7.54

CaD 1297 Physical Property Data: 6971 cm
NayO 2.10 Vip (km/sec) 5.85
K0 < 0.03 Porosity (%) 1.51
TIOZ 1.18 Wet Bulk Density (g/cc) 294
P'ZOS 0.08 Grain Density (g/cc) 297
MnO 16

Lot 0.58

Hy0" 051

Hy0” N.D.

€Oy 013

Sr 100.6

Zr 60.7

: i 231

Mb 0.6

is holoer 1o s d, sub-
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Visual Description

Sparsely phyric massive basalt and moderately phyric basalt dikes. Central part of section from
42 10 127 cm is a massive flow. Tha upper and lower parts consist of dikes intruding the flow.
The contact between the dike and flow is steep as seen in piece TH, 11, and 2, or flat as in piece
1D. The upper contact of the dike at the top of the section is preserved on back of piece 1A.
The massive basalt is ium gray, relatively fresh. Plag phenocrysts 8%, <4 mm), fresh;
olivineg phenocrysts < 1%, <1 mm. altered to smectite; clmupwoxene phenocrysts < 1%, <2 mm,
inesh often i a with p lase in sul clots, Gr is holocrystalline,

e grained, ot P . Dikes are ium to dark gray, fine-grained, relatively
fresh. Plagioclase phenocrysts 10%, <5 mm, I'rash ulwma phenocwsts( 1%, =2 mm, altered to
smectite; clinopyroxena phenocrysts < 1%, not Gr is very fine-
grained to glassy. Glass chill zone is pmwuud along ountacts_
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Visual Deseription

Moderately phyric basalt dike and sparsely phyric massive basalt. Dike extands from the top of
the section to 110 cm. Flow extends from 110 em to base of section. The contact between
dike and flow is preserved on back of piece 5A. Dike is medium gray; relatively fresh. Pheno-
cryst content varies from 10-20%; plagioclase phenoerysts 10-18%, <5 mm, fresh; olivine pheno-
crysts 1%, <2 mm, altered to smectite, Groundmass is very fine-grained to glassy; glass chilled
zone occurs at contact in piece 5A. A xenalith of the host rock is enclosed in the dike in pieces

2B and 3. The massive flow is gray to greenish-gray, locally red-brown; moderately altered. Plagio-

clase phenocrysts 5-7%, <5 mm, fresh; clivine phenocrysts < 1.‘)& d mm, almed 10 smemle‘
clinopyroxene phenoerysts < 1%, <2 mm, fresh, G is holo 1o
coarse-grained, subophitic, Prominent veins are filled with smectite, carbonate, minor pyrite
and iron hydroxide.

Thin Section Deseription

Location: 27 cm

Texture: porphyritic - intergranular

Phenacrysts: olivine 1%, 0.7 mm, euhedral; plagioclase 12%, <3 mm, euhedral

Groundmass: olivine 3%, 0.05 mm, subhedral; plugmc!ase 40%, 0.3 mm, laths; clinopyroxeng
38%, 0.1 mm, g + 4%, DOlmm + glass

Vesicles: < 1%, 0.2 mm, round
Alteration: oliving to smectite; carbonate fills vesicles

Shipboard Data

Bulk Analysis: 69-71 em Physical Property Data: 5254 em
si0, 48.93 Vp (kmisec) 5.78
AlyOg 17.41

Fey0g 9.86

MaO 6.69

Ca0 130

Nizo 222

Ko0 0.04

TiO, 118

P205 0.10

MnO 14

Lol 0.66

Hy0" 0.66

HZU- MN.D.

C02 0.25

Sr 106.4

Zr 66.0

Y 286

Nb 00
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Visual Description

Sparsely phyric massive basalt. Basalt is massive, ly fresh. PI
phenocrysts 5-7%, <8 mm, fresh; olivine phenocrysts < 'i% < 1mrn allerad 1o smacut&. clino-

pyroxene phenocrysts < 1%, < 1 mm, fresh, intergrown with plagiocl is
to coarse-grained, subophitic. Sparse veinlets are filled with smectite and carbonate, Minor
smectite alteration occurs in pieca 1A,

Shipboard Data

Magnetic Data: 9183 em
NRAM Intensity (emu/cc) 594 x 1073
NAM Inclination +48.5°

Stable Inclination +18.4°
Physical Property Data: 91-83 cm

Vi (km/sec) 6.01

81y ALIS
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y fresh, Pl

phenoerysts

Sparsely phyric massive basalt. Basalt is

gray:
4 1%, <6 mm, fmsh clmop\rromna phenocr\rsts <1%, c.l rnm_ fmsh lntergrcmn with plagioclase.

is holocr 4 d,

Shipboard Data
Bulk Analysis: 0-2 em
sio, 4877
Al05 1608
Fe203 10.85
MgO B.01
Ca0 1313
Nay 0 220
KQU < 0,03
1102 1.33
Py0g 0.14
MnO A7
Lol 0.84
10" 0.39
H20 N.D.
002 0.49
Sr 107.3
Zr 76.0
¥ 26.3
Nb 22
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Visual Description

Sparsely phyric massive basalt, Basalt is medium-gray; relatively fresh, Plagioclase phenocrysts
4-7%, <6 mm, frash; olivine phmocn'su < 1%, <1 mm, altered ro smectite; clinopyroxene < 1%,
<2 mm, fresh, i o with is holocrystalline, medium- to coarse-
grained, suhophml: Prominent uam in piece 2 is filled with carbonate, smectite and zeolite{7).

Shipboard Data
Magnetic Data: 49.51 em
NRM Intensity (emu/ce] 14,08 x 103
NRM Inclination -68.4°

Stable Inclination “B4.6°

8I¥ ALIS
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WVisual Description
Sparsely phyric massive basalt. Basalt is ium gray; relatively fresh, P phenocrysts

4-7%, <6 mm, fresh; olivine phenocrysts <1%, <1 mm, altarad tu smectite; cilnonwcxene
phenuavlts <1%, <1 rnrn fr!sh g with is holocry
ic. Promi veins in pm:es 3A and 3B is filled with

carbonate and smsctlla

Thin Section Description
Location: 20 cm
Textre: porphyritic - subophitic 1o intersertal

Phenocrysts: olivine 2%, <1 mm, euhedral; plagioclase 10%, <4 mm, euhedral; clinopyroxens
5%, = 1.5 mm, subophitic

Groundmass: olivine 3%, 0.3 mm, subhadral; plagioclase 40%, < 0.6 mm, laths; clinopyroxene
30%, 0.2 mm, granular to subophitic; opaques 5%, 0.05 mm, eubedrsl; glass 5%, interstitial,
devitrified

WVesicles: none

Alteration: olivine to smectite

Shipboard Data

Bulk Analysis: 19-21 cm Physical Property Data: 9294 em
Si0, 49.52 Vp (km/sec) 5.78
Al504 15.54

Feg0q 10.86

MgO 6.58

Cal 13.15

Nay0 235

Kzo < 0.03

Tio, 133

P50g 0.13

MnO A7

Lot 0.73

Hy0" 0.43

Ha O N.D.

€O, 0.54

Piece Number

o §

|

1A

L | 1
Graphic
Representation

e U B i T G = S

Orientation
Shipboard Studies

SDP

SDP

150 —

Special Storege

Alteration

=

=l

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS SITE

NEE

LEG
5|3

CORE

[s]1] [s

»|mrozx

Visual Description
Sparsely phyric massive basalt. Basalt is medium gray; relatively fresh. Plagioclase phenocrysts

3:5%, <5 mm, fresh; olivine phenocrysts 1%, <1 mm, alterad to smectite; :Imup'._rroxma pheno-

d, sub-

is holocr dii 1o 4
patches of finer-grained material. S

crysts <1%, <2 mm, fresh. Gr
ophitic; pieces 1A, 10, 1H and 1] have irreg

veins are filled with srnecule and carbonale. a thick carbonate vein occurs in piece 1J. Minor
pyrite is di d in the

Shipboard Data

Magnetic Data: 103-105 cm

NRM Intensity (emu/cc) 508107

NRM Inclination 837

Stable |nclination -66.1°

Physical Property Data: 24 cm 108-110 em
Vi (km/sec) 5.78 6.04
Parosity (%) 1.51 278
Wet Bulk Density (g/cc) 293 293
Grain Density {g/cc) 299 299

I ALIS
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.

B |mrozx

s[3[a]1]s|a] Is]1] [a

Visual Description

Sparsely phyric massive basalt. Basalt is fium gray; relatively fresh. Plag phenacrysts
3-6%, <6 mm, frash; olivine phenoerysts < 1%, < 1 mm, altered to smectite; clinopyroxena
phenocrysts < 1%, <2 mm, fresh. Groundmass is holocrystalline, medium- to coarse-grained,
subophitic; scattered finer-grained patches are locally present. Sparse fractures ara filled with
sméctite, carbonate and zealite(?).
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VISUAL CORE DESCRIPTION 2
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A

Visual Description

Sparsely to moderataly phyric massive basalt. Basalt is oray; y fresh. Plagiocl
phenocrysts 5-10%, <3 mm, fresh; olivine phenocrysts 1%, = 1 mm, altered to smectite; clino-
pyroxens phenocrysts 1%, r.2mm fresh, in suk ic clots with is
holocrystalline, fine- to coarse-grained, subophitic; in pieces 2B and 5 texture is mottled with

fine-grained and mars&gramad Dmh!s Sparse veins are filled with carbonate, smectite and pyrite.

Minor pyrite is also

d in the g

Thin Section Description
Location: 134 em
Texture: porphyritic - quench

Phenoecrysts: olivine 1%, <1 mm, evhedral; plagioclase 12%, <4 mm, eubedral; clinopyroxene 2%,
«0.5 mm, anhedral

Groundmass: oliving 2%, 0.3 mm, suhedral; plagioclase 10%, < 0.6 mm, skeletal; clinopyroxene
B68%, radiating sheaves; opagues 5%, 0.02 mm, granular

Vesicles: none

Alteration: olivine to smectite and carbonate

Shipboard Data
Bulk Analysis: 133-135 em
Si0y 49.51
AlyOg 14.87
Fey03 1143
MgO 7.35
Ca0 1250
NagO 235
K40 < 0.03
Ti0, 139
PyOg 0.13
MnO 19
Lol 0.83
Hy0* 0.44
Hy0” N.D.
co, . 0.29
Sr 99.8
zr 78.9
i 29
Nb 3.0

81y A.LIS
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Visual Description

Sparsely phyric massive basalt. Basalt is medium gray; ively fresh. Plagioclase phenocrysts
35%, <7 mm, fresh; olivine phenocrysts < I% -:1 mm, allerad 10 smectite; clinopyroxene
phenocrysts < 1%, <2 mm, fresh, Is holoerystalline
with irregular patches of fi I'ne-gramod and ooarse-gralmd hasall ﬂlvmg a mottled texture.
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG SITE

s[3[a[1]s

CORE |SECT.

[s]2] |1

> |mrozx

Visual Deseription

Sparsely to moderately phyric massive basalt. Basalt is medium gray; relatively fresh. Phenocryst
content increases gradually with depth. Plagioclase phenocrysts 3-8%, <8 mm, fresh; olivine
phenol:n'\su 3%, <1 mm, altered to smectite; clmowrr:xene phenocrysts 3%, <2 mm, fresh,

is holocr fi to fine-grained phitic: grain size d gradually
with depth, Fine-grained patches and schlieren occur tlllouﬂhout the section and are prominent
in piece 68,

Thin Section Description

Location: 135 cm

Texture: ophimottled to intersertal

Phenocrysts: plagiociase 1%, < 2.5 mm, subhedral

Groundmass: olivine 3%, <05 mm, hedral; plagioclase 50%, 1 m
31%, 0.2 mm, 1o ol 5%, 0.05 mm, euhndral alass 10%, interstitial
patches, dwlthﬂ&d

Vesicles: none
Alteration: ofivine to smectite

Shipboard Data

Bulk Analysis: 133-137 ecm Magnetic Data: 4143 cm

50, 50.05 MRM Intensity (emu/ce) 191x 1073

Al;05 1341 NRM Inclination 66.9°

Fey04 12.42 Stable Inclination -57.0°

MaO 7.70

Ca0 11.95 Physical Property Data: 122124 em 125-127 em
NayO 2.35 Vp (km/sec) 5.78 589
K0 < 0.03 Porosity (%) 1.68

TiO, 157 Wet Bulk Density (g/ec) 296

PO 0.13 Grain Density (g/ce) 2.99

MnQ A8

Lot 0.34

Hy0" 0489

H20_ N.D.

CD! 0.23

Sr "9

Zr 89.4

Y 320

Nb 36

g1y LIS
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VISUAL CORE DESCRIPTION
FOR IGNEQUS ROCKS

LEG

SITE

CORE

SECT.

»|mrox

5[3]a]1]s [s]2] ]2

Visual Description

Sparsely to moderately phyric massive basalt. Basalt is medium gray; relatively fresh. Plagioclase
phenocrysts 5%, < 10 mm, frash; alivine phenocrysts 1-2%, <1 mm, altered to smectite; clino-
pyroxens phenocrysts 2%, <1 mm, fresh, Groundmass is holocrystalline, medium-grained, sub-

ophitic. Fine-grained schlieren occur in piece 1D. Veins are common, filled with smectite, carbon-

ate and silica. Minor pyrite is di in the

Thin Section Description
Location: 131 cm
Texture: porphyritic - quench

Phenocrysts: olivine 3%, <1 mm, euhedral; plagioclase 8%, < 1.5 mm, auhedral; clinopyroxene
4%, subophitic clots

Groundmass: olivine 2%, <0.2 mm, subhedral; plagioclase 30%, 0.3 mm, acicular; clinopyroxens
48%, radiating sheaves; opaques 5%, 0.05 mm, granular

Vesicles: <1%, 0.2 mm, round

Al olivine 1o ite fills vesicles

Shipboard Data

Bulk Analysis: 130-133 cm Magnetic Data: 129131 cm
sio, 4905 NRM Intensity emu/ec)  11.74x 1072
Aly04 15.60 NAM Inclination -53.2°
FeaOq 10.85 Stable Inclination -57.5°
Mg 7.21

Ca0 12.58

Nay0 2.20

K0 < 0,03

Ti02 1.27

P:Os 0.10

MnO A7

Lol 0.68

H0" 0.49

Hy0" N.D.

(102 0.23

Sr 98.2

Zr 729

Y 26.1

Nb 14
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VISUAL CORE DESCRIPTION

» |mrox

FOR IGNEOUS ROCKS LEG SITE CORE |SECT.
s[3|4]1]s]a] [e]2]c]c
Visual Description
Moderately phyric massive basalt. Basalt is gray; relatively frash, Plagi phenocrysts

8%, < 10 mm, fresh; olivine phenocrysts 2%, <1 mm, altered to smectite; clinopyroxene pheno-
crysts 1%, <2 mm, fresh. Groundmass is holocrystalline, very fine-grained. Vesicles < 1%, filled
with carbonate. Sparse veins are also filled with carbonate.

81v H.LIS
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VISUAL CORE DESCRIPTION

> |mMrox

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT.
5[3fa[1]s]al [s]3] |1

Visual Description
Sparsely 1o moderately phyric massive basalt, Basalt is i gray: v fresh. Plagioc]

phencerysts 8%, <8 mm, fresh; olivine phenocrysts 3%, <1 mm, aitered to smectite; clinopyroxens
phenocrysts 2%, <2 mm, fresh, often in hitic clots with i G is holo-
erystalling, fine-grained; aphyric zones in pieces 1B and 1D probably don’t represent cooling
braaks. Vesicles 1%, <1 mm, filled with smectite. Scattered veinlets are filled with smectite and
minor carbonate, Groundmass is locally altered to smectite, carbonata and minor pyrite,

Thin Section Description

Location: 70 cm

Texture: porphyritic - intersertal to intergranular

Phenocrysts: olivine 2%, <1 mm, euhedral; plagioclase 8%, <3 mm, euhedral; clinopyroxens 3%,
< 1.6 mm, subophitic

Groundmass: olivine 3%, 0.3 mm, subhedral; plagioclase 40%, 0.6 mm, subhedral; clinopyroxena
34%, 0.25 mm, granular; opaques 5%, 0.1 mm, euhedral; glass 5%, interstitial, devitrified

Vesicles: None
Alteration: olivine to smectite and carbonate

Shipboard Duta
Bulk Analysis: 71-75 em
Si0y 48.65
ﬁ|203 15.82
Fe,0,  9.92
MaO 6.92
Cal 13.22
Nﬂzo 226
Kzo < 0.03
ﬁﬁz 1.18
P05 012
MnO A5
Lol 0.97
Hy0* 0.66
Hzﬂ_ N.D.
CDz 0.50
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VISUAL CORE DESCRIPTION 2
FOR IGNEOUS ROCKS LEG SITE |g| CORE |SECT.
s|ala|1]8]a] [8]3] |2
Visual Description
Sparsely 1o moderately phyric massive basalt. Basalt is y fresh, Plagiocl

ara
phenocrysts 3-7%, <B mm, fresh; olivine phenocrysts 2%, <2 mm, fmsh uhen in wbaphlhc
clots with plagioclase. Groundmass is holocrystalline, 1i to coarse. d,
Veins are filled with carbonate and green smectite, Slickensides are present on frsclure separalmg
pieces 1D and 1E.

Shipboard Data

Magnetic Data: 64-66 cm

NAM Intensity (emu/ec) 474x%103

MNAM Inclination 522

Stable Inclination -51.3

Physical Property Data: £3-55 cm 56-58 cm
Vp (km/sec) 5.89 5.76
Porosity |%) 125

Wet Bulk Density lg/ec) 2.04

Grain Density (g/cc) 2.96

81y dLIS
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VISUAL CORE DESCRIPTION E
FOR IGNEOUS ROCKS LEG| SITE |g| CORE [SECT.
513 4 11 IB A | Bl 3 3
Visual Description
Aphyric to sparsely phyric massive basalt. Basalt is gray to h-gray; mod 4

altered, except for interval from 70 to 100 em which is highly altered. Plagioclase nhnnocrvsls
1%, <6 mm, frech Grnundmass is holocrystalline, fine-grained. Vesicles 0.5%, <1 mm, filled

with d is altered 1o zeolite(?} and minor carbionate
batween 70 and 100 cm. Piece 1E has slickensided surfaces.
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VISUAL CORE DESCRIPTION o
FOR IGNEQUS ROCKS LEG SITE |g| CORE |SECT.
5|3 |a1]s|a| [8]3] |a

Visual Description

Sparsely phyric massive basalt. Basalt is gray to greenish-gray; relatively fresh except for irreqular
patches of intense alteration. Plagioclase phenocrysts 5%, <8 mm, fresh or partly altered to
smectite, Groundmass is holocrystalline, medium-grained; in altered zones groundmass is replaced
by smectite, carbonate and minor pyrite,

Shipboard Data

Bulk Analysis: 8-12 cm Physical Property Data: 7981 em 82-84 cm
50, 4042 Vp (km/sec) 5.08 .35
A0y 1544 Porosity (%) 6.74

Feq0y an Wet Bulk Density (a/cc) 2.79

MaQ 9.30 Grain Density (gfec) 292

Ca0 8.34

NaZO 4.24

KZD 1.41

TiClz 0.88

P205 0.12

MnO 08

Lol 5.67

Ha0! 456

Hy0 N.D.

CO;_, 0.92

Sr 1740

Zr 515

Y 17.0

Nb 0.1

SI¥ LIS
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VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS LEG

5[3

SITE

af1]s

CORE |SECT.

|ala| |1

> |mrozx

Visual Description

Sparsaly phyric massive basalt. Basalt is medium gray to greenish-gray; slightly to moderately
altered, Plagioclase phenocrysts 2-3%, <5 mm, fresh; olivine phenocrysts 1-2%, <1 mm, fresh;
clinopyroxene phenoerysts 1%, <1 mm, fresh, often in itic clots with i
Groundmass is holocrystalline, medium- to coarse-grained, subophitic. Veins are filled with
smectite and carbonate with minor pyrite. |rregular patches of smectite occur in groundmass.
Piece 3B is slickensided. Piecs 1 is

It probably slumped from higher in the hole.

y phyric basalt with very fine-grained groundmass.
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VISUAL CORE DESCRIPTION ?
E

A

418

Visual Description

Sparsely to moderately phyric massive basalt, Basalt is medium-gray; slightly altered. Pheno-
cryst content increases slightly with depth, Plagioclase phenocrysts 3-8%, <6 mm, fresh: olivine
phenocrysts 2-3%, < 1 mm, altered to smectite; clinopyroxene phenocrysts 2%, <2 mm, in sub-
ophitic clots with plagioclase. Groundmass is holocrystalline, medium- to coarse-grained, sub-
ophitic. Groundmass has small patches of smectite and minor pyrite.

Shipboard Data

Physical Property Data: 24-26 em
Vp (km/sec) 5.62
Porosity (%) 323
Wet Bulk Density (g/cc) 2.94
Grain Density lg/cc) 3.00

81y ALIS
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Visual Description Al Visual Description . . )
Moderately phyric massive basalt. Basalt is ; relatively fresh. Plagioclase pheno- Moderately phyric massive basalt. Basalt is medium gray; rel fresh. Plag pheno-
* crysts 5-8%, <8 mm, fresh; olivine phenocrysts < 'l%. <t mm, ahered to smectite; clinopyroxene 1 + crysts 5-8%, <2 mm, fresh; °|Wi:‘l'-‘ ?m“?ﬁﬂ"fﬁ ‘5; =2 mm, aﬂerad to smectite; dimﬂ\fﬂ’ﬂm
phenocrysts 1-3%, <2 mm, often in itic clots with plagioc) Gr o is holocrystal- phenocrysts 1- 3?8 ‘2 T, LSy :. it ms with 5y 2 and 5 ﬂ” d
line, medium- to coarse-grained, subophitic. Occasional veinlet is filled with carbonate, smectite o crystalline, o grained, P veins in pieces 2 and & are fille
and minor pyrite. L with smectite, minor carbonate and minor pyrite,
P Shipboard Data - Shipboard Data
Physical Property Data: 135137 em | Bulk Analysis: 48-57 cm Magnetic Data: 62-84 cm 5
A Vp (km/sec) 5.47 4 si0, 48,89 NRM Intensity (emu/ce) 4.05 x 107
Porosity (%) 1.56 il AI203 16.06 NRM rﬂclll:llﬂtllrl -64.1°
Wet Bulk Density (g/cc) 297 + Feg0q 11.06 Stable Inclination -59.7
5 Z 1 MaQ 8.95
Grain Density (g/cc) o
] g_l ca0 12.69
* NagO 2.00
-1 Kzo < 0,03
g 3 ’ Tio, 1.16
P205 0.09
- MnO A6
LOI 1.16
+ - Hy0" 0.64
J M H,0" N.D.
L = * o, 0.28
- ]
’ T S 99.3
- Zr 85.7
4 ¥ 233
A | Nb 15
00— _ L
t i | ﬂ ’
’ sop| [w | Void p
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VISUAL CORE DESCRIPTION

» |mrozx

FOR IGNEQOUS ROCKS LEG | SITE CORE |SECT.
s[afa[1]s[a] [s]s] |1
Visual Description
Moderately phyric massive basalt. Basalt Is medium gray; r y fresh. Plagi pheno-

crysts 6:9%, <8 mm, fresh; olivine phenocrysts 5%, <3 mm, mostly fresh, some altered 1o
smectite and carbonate; cinopyroxene phenocrysts 4-8%, <3 mm, fresh, often in subophitic
clots with plag G is holocrystalline, madi to coarse-grained, subophitic,
Rare veinlets are filled with smectite.

Thin Section Description
Lecation: 143 cm
Texture: porphyritic - subophitic

Phanocrysts: olivine 4%, <2.5 mm, subbedral; plagioclase 2.5%, <4 mm, subhedral; clinopyroxeneg
20%, =4 mm, anhedral to subophitic

Groundmass: olivine 2%, <0.4 mm, subhedral; plagioclase 20%, <0.7 mm, subhedral; clino-
pyroxene 22%, 0.2 mm, granular; opaques 7%, < 0.26 mm, subhedral

Vesicles: none
Alteration: olivine partially altered to smectite
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5]3

SITE
a[1]s

[s[s]| |

SECT.

» |mrox

Visual Description

Moderately phyric massive basalt. Basalt is medium gray; relatively fresh. Plagioclase phenocrysts
4-5%, <5 mm, fresh; olivine phenocrysts 5%, <4 mm, partly altered to smectite; clinopyroxens
phenoerysts 2%, <2 mm, often in hitic clots with plagioc! Gi is holocrystal-
line, medium- to coarse-grained, subophitic. Pieces 24, A, 5B, and 5C are slickensided,

Shipboard Data

Bulk Analysis: 42-44 cm Physical Property Data: 911 em
si0, 49.67 Vp (kmisec) 613
A1203 15.39 Porosity (%) 0.95
Fey0q 10.95 Wet Bulk Density (g/cc) 298
MgO 2.00 Grain Density {(g/ec) 3.00
Ca0 12.90

NayO 2.16

K-‘,U 0.03

'I'iﬂz 121

P205 012

MnO A7

LOI 1.54

H0* 0.96

HaO” N.D.

C()2 0.39
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VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE CORE |SECT

2 |mrozx

s[aa]1]a]a] Ja]s [3.

Visual Deseription

Sparsaly phyric massive basalt. Basalt is medium gray; relatively fresh, Plagioclase phenocrysts
2%, =3 mm, fresh, Groundmass is holocrystalline, medium- to coarse-grained, subophitic.
Sparse veins are filled with smectite and carbonate,

Shipboard Data

Magnetic Data: 4446 cm
NRM Intensity (emu/cc) 4,40 x 102
NRM Inclination -61.2°

Stable Inclination -59.9°

Orientation

2 ef
t 8&
en £ 52
n—
191[2
11c
E{l_
42
|
"|aal
38
100—
_ac[ E
of 3
s
6
150 -

Shipboard Studies

| Alteration

Special Storage

VISUAL CORE DESCRIPTION
FOR IGNEOUS ROCKS

Visual Description

Sparsely phyric massive basalt. Basalt is medium gray; relativel

2.3%, <4 mm, fresh, Groundmass is holocrystalline,
Sparse verins are fillad with smectite.
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VISUAL CORE DESCRIPTION T
FOR IGNEOUS ROCKS LEG | SITE |g| CORE |SECT.
5| 3|4 |1 ]8 A 13 [5 ]5
Visual Description
Sparsely phyric massive basalt. Basalt is medium gray; relatively fresh. Plagi Phenocrysts

4%, <3 mm, fresh, Groundmass is holoerystalline, medium- 1o coarse-grained, subophitic.
Scattered veins are filled with smectite, Piece 5E is slickensided,

Shipboard Data

Bulk Analysis: 122-124 em Magnetic Data:
NRM Intensity {emu/cc)
NRM Inclination
Stable Inclination

Physical Property Data:
Vp [kmisec)

Porosity (%)

Wet Bulk Density (g/cc)
Grain Density (afec)

98-101 cm
733 % 107

56.1°

615

21-23 cm
.13
1.80
295
299
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VISUAL CORE DESCRIPTION T
E

FOR IGNEOUS ROCKS LEG| SITE CORE |SECT.

5|3 4|1Is A iBiS |6

Visual Description

Sparsely to moderately phyric massive basalt, Basalt is ium-gray; relatively fresh, F
phenocrysts 5%, <8 mm, fresh; olivine phenacrysts 3-5%, <3 mm, partly altered to smectite.
Groundmass is holoerystalline, medium- to coarse-grained, subophitic. Scattered veins are filled
with ite and cark . Fi are often slickensided.

Thin Section Description

Location: 78 em

Texture: ophitic

Phenocrysts: plagioclase 5%, <8 mm: olivine 3-58%, <3 mm

Groundmass: olivine 5%, < 1,6 mm, euhedral; plagioclase 40%, <2 mm, euhadral; clinopyroxene
40%, <2 mm, ophitic; opaques 5%, 0.15 mm, euhedral; interstitial material 10%, altered to
smectite

Vesicles: none
Alteration: olivine to smectite, smectite fills vesicles and interstitial aress,
Shipboard Data

Bulk Analysis: 77-79 cm
Si0g 45.14

Al,0; 1561
Fe,05 1054
Mg B.08
Ca0 12.94
Nag0 217
K,0 <003
Tiog 1.25
Py0g 0.14
MnQ 16
Lot 1.74
Ha0" 0.54
HZO' N.D.
002 0.8
Sr 129.3

Zr 649

¥ 219

Nb 2.6
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Visual Description

Sparsely to moderately phyric massive basalt. Basalt is medium gray; relatively fresh. Plagioclase
phenocrysts 5%, <8 mm, fresh; olivine phenocrysts 5%, <4 mm, partly altered to smectite.
Groundmass is holocrystullme, medium- to nnarse-gramed subophu{c Scattered veins are

Tilled with Some f are sli

Shipboard Data

Physical Property Data: B6-88 cm
Vi fkm/sec) 5.96
Porosity (%) 2.24
Wet Bulk Density la/cc) 295
Grain Density {afce) 2.99

Piece Number
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Visual Description

Maderately phyric massive basalt and basalt breccia. Massive basalt extends from top of section
to 25 cm; breccia from 26 cm to base of section. Massive basalt is medium gray; relatively fresh,
Plagioclase phenocrysts 10%, <4 mm, fresh; olivine phenocrysts 3%, <1 mm, partly nltered to
smectite; clinopyroxene phenocrysts 5%, <2 mm, fresh. is holocr

grained to fine-grained, subophitic; grain size decreases gradually toward base of unit at 25 cm,
Breccia is greenish-gray; moderately altered. Poorly sorted angular clasts up to 20 em across

are in @ matrix of greenish to bluish Clasts are ly phyric basalt with glass
rinds. Plagioclase phanocrysts 10%, <4 mm, fresh; olivine phenocrysts 1%, <1 mm, altered to
smactite; clinopyroxene phenocrysts 3%, <3 mm, fresh. Groundmass is fine-grained to glassy;
glassy rings are altered to palagonite end smectite.

Thin Section Description
Location: 16 em
Texture: porphyritic - intersertal

Phenocrysts: olivine 3%, <0.8 mm, euhedral; plagioclase 10%, <3.5 mm, euhedral; clinopyroxens
5%, < 1.5 mm, subophitic

Groundmass: olivine 2%, 0.2 mm, 35%, 0.3 mm,
34%, 0.1 mm, granular; opaque 3%, 0.1 mm, auhndrll glass 8% interstitial; dsmnflad

Vesicles: none
Alteration: olivine to smectite

Shipboard Data
Bulk Analysis: 14-18 cm  74-78 cm Magnetic Data: 4-6 em
$i0, 4886 4882 NRM Intensity (emu/ce) 1.21 x 10
AlyOg 15.27 15.68 NRM Inclination -73.3"
FegOqg 10.70 093 Stable Inclination 67.6"

MgO 8.81 8.32

Ca0 12zn 12.67 Physical Property Data: 46-48 em
NayO 2.30 272 Vp (km/sec) 486

K0 0.1 0.8 Porosity (%) 14.30

TiDg 1.28 1.30 Wet Bulk Density (g/ec) 2.63

Py0g 0.1 0.12 Grain Density (g/cc) 291

MnO 22 A7

LOI 1.08 1.3

Hy0" 0.57 0.82

Hy0™ N.D. N.D.

o, 0.44 0.74

S N.D. 11641

2r N.D. 739

¥ N.D. 241

Nb N.D. 36
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Visual Description

Maderately phyric pillow basalt. Basalt is dark gray to greenish-gray; weakly to moderately
altered, Plagioclase phenocrysts 12-14%, <6 mm, fresh; olivine phenocrysts 3%, <4 mm,

altered to smectite; clinopyroxene phenocrysts < 1%, <5 mm, fresh, rimmed with plagioclase,
probably xenocrystic. Groundmass is fine-grained to glassy glass selvedges are partly palagoni-

tized and partly altered to smectite. Minor breceia oceurs at pillow margins. Veins and cracks

0 —
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to derk gray; relatively fresh, Plagioclase
phenocrysts 10%, <4 mm, fresh; alivine phenocrysts 4%, <3 mm, altered 1o smectite and
carbonate; clinopyroxene phenocrysts 4%, <6 mm, fresh, often in subophitic clots with
plagioclase. Groundmass is finegrained to glassy; alass selvedges are partly altered 1o smectite,
Vesicles < 1%, filled with smectite and carbonate, Prominent veins in pieces 28, 8 and 8B are
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are filled with smectite and minor pyrite. 113 filled with smectite and carbonate.
Shipboard Data } L]

Physical Property Data: 71-73em T

Vi (km/sec) 5.87 1c 4
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Visual Description

Moderately phyric pillow basalt. Basalt is medium to dark gray; relatively fresh. Plagioclase
phenocrysts 12-15%, <8 mm, fresh; olivine phenocrysts 3-4%, <3 mm, altered to smectite;
clinopyroxene phenocrysts 1-2%, <3 mm, frash, often in subophitic clots with plagioc
Groundmass is fine-grained to alassy; glass selvedges are partly altered to smectite, carbonate
and zeolite(?). Some glassy selvedaes are partly brecciated, Scattered veins ara filled with
smectite and carbonate; veins in piece 2A is slickensided. One pillow (piece 2B through 5) has
smaller phenocrysts and finer-grained groundmass than the remainder of the section.

Thin Section Description

Location: 26 cm

Texture: porphyritic - quench

Phenacrysts: olivine 3%, <1.5 mm, euhedral; plagioclase 12%, <4 mm, euhedral; clinopyroxene
1%, <3 mm, rounded

Groundmass: plagioclase 16%, 0.3 mm, skeletal; clinopyroxene B5%, radiating sheaves; opeques
2%, 0.005, granular

Vesicles: 2%, 0.2 mm, round
Alteration: olivine to smectite; carbonate fills vesicles

Thin Section Description

Location: B1 cm

Texture: porphyritic - quench

Phenocrysts: olivine 1%, <2 mm, euhedral; plagioclase 10%, <3 mm, suhedral; clinopyroxene
2%, =2 mm, rounded

Groundmass: olivine 1%, 0.2 mm, subhedral; plagioclase 15%, 0.3 mm, acicular; clinopyroxena
56%, radiating sheaves; opaques 5%, 0.01 mm, granular

Vesicles: <1%, 0.1 mm, round

: olivine to ite and carb ; carbonate fills vesicles
Shipboard Data
Bulk Analysis: 62-65 cm Magnetic Data: 129-131 ecm
Si0y 48.78 NRM Intensity (emu/ce) 1331 %103
AI203 15.67 NRM Inclination g
Fn203 10.89 Stable Inclination -33.3
MaQ 8.46
CaD 12.95 Phiysical Property Data: 105-107 em 108-110 cm
NagD 214 Vp (km/sec) 6.14 5.68
ko0 0.06 Porosity (%) 356
Ti0, 1.27 Wet Bulk Density (a/cc) 289
Py0g 0.1 Grain Density {g/cc) 296
MnO .22
LOI 0.B1
Hy0" 0.56
H20' N.D.
Coy 0.34
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Visual Deseription

Maderately phyric pillow basalt and aphyric basalt. Moderately phyric basalt is present in the
upper and lower parts of the section; aphyric basalt is between 25 and BO cm (pieces 2 through
6} and is either a pillow or a small intrusion, The moderately phyric basalt is medium to dark
gray; slightly altered in pieces 6A and 6B. Plagioclase phenocrysts 8%, <4 mm, fresh; olivine
phenocrysts 1%, < 1,5 mm, altered to smectite; clinop\'lo:em phenocrysts 1- 2% <1 mm, fresh
usually in subcphlm: clots wllh lagi G Is fi ined to glassy: glass selvedges
are partly altered to smectite. Prominent veins in plms 8A, 6B and 9 are filled with smactite,
carbonate and minor pyrite. Aphyric basalt is medi : el y fresh, Plagioclase pheno-
crysts <1%, <1 mm, fresh. Groundmass is very llnn-gramcd -3 glass\.I glass selvedges are present
at the top and bottom; glass is mostly fresh,

Thin Section Description
Location: 55 cm
Texture: porphyritic - quench

Phenoerysts: olivine 1%, <0.8 mm, euhedral; plagioclase 5%, <15 mm, euhedral; clinopyroxens
< 1%, <0.8 mm, rounded

Groundmass: plagioclase 40%, 0.2 mm, acicular; clinopy 46%, sheaves;
8%, 0.01 mm, granular; spinel tr, 0.25 mm, euhedral

Wesicles: <1%, 0.1 mm, round

Alteration: olivine to smectite; smectite and carbonate fill vesicles

Shipboard Data

Bulk Analysis: 54-57 em Magnetic Data: 45-47 cm
510, 47.29 NRM Intensity (emu/cc) 2153 x 1073
A[203 15.68 NRM Inclination 42,1

Fey0q 10.02 Stable Inclination 39.2

g0 8.47

Cad 12.61

NayO 232

K20 013

Tiﬂg 1.3

P205 0.14

MnO a7

LOI 1.87

Hy0" 112

H:O' N.D.

COZ 0.60

8Iv ALIS
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FOR IGNEOUS ROCKS

Visual Description

Moderately phyric pillow basalt, Basalt is g

LEG
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pheno-

crysts 7%, <3 mm, fresh; oliving 1%, <3 mm, altered to smectite and carbonate; clinopyroxens
phenocrysts < 1%, <1 mm, fresh. Groundmass is fine-grained to glassy; glass selvedges are partly
altered to smectite. Veins are filled with smectite and minor pyrite. Pieca 3 has minor breceia,

Shipboard Data
Magnetic Data:

NAM Intensity (emu/cc)
NAM Inclination

Stable Inclination

Physical Property Data:
Vi (km/sec)

Porasity (%)

Wet Bulk Density lg/cc)
Grain Density [g/cc)

2527 ecm
5.55 x 103

-25.0°
-26.8°

34.36 cm

5.62
4.72
289
298

g1v ALIS
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SITE 418 HOLEB CORE | CORED INTERVAL: 0.0-6.8 m SITE 418 HOLE B CORE 3 CORED INTERVAL:16,3-25.9 m
n
A z x cHioli\sCl’El sl
O g [ cHaracTer | | A g |z - Sl
O 2w S| 2| GraPHIC |og/= ek |ew O| = | GRAPHIC B
Tz :z ; ‘a =4 E LITHOLO GY 2lw 0 LITHOLOGIC DESCRIPTION | = :;g E a 5 E LITHOLOGY ;0_‘2 LITHOLOGIC DESCRIPTION
2313213|2 (4| | [2] 2 SEEE 22 [oR[32|2 5] | |% % B
- | ] = |=a e e |
s |= (9|32 aan=d = |= |g[2]2 S
1 ]
i_| Nannofossil Ooze and Mannofossil-rich clay: p— Pelagic Clay
TTow brown, contalns foraminifera, H‘ghq —
= 0. ':: ﬁsturbeﬂ. hc'mm}enixed, ! 05 10¥R 4/2 Extremely disturbed by drilling, almost
g sl . X homogenized. Dominant 1ithology is a dark
2 1 — 10¥R 5/2 Smear: 1-133 1 7 yellow brown (10YR 4/2) pelagic clay con-
= -4 5% quartz .- —————— taining abundant micronodules and fine-
-g 10 """_| 50% clay g ——— 10¥R 5/2 grained resfdual heavy minerals. Rare
_'__| 10% opagues -— motties of yellow brown occur at the top,
o +_| :llié 5-10% foraminifera e 99 Downward a yellow brown color (10YR 5}2? is
E £ @ —|:| 201 mannofossils dominant. Scattered patches of Fe-Mn micro-
1 TR silicoflag. nodules. Zones of coarser material occur.
1- 2% fish debris . Smear: 1-99 (dark yellowish-brown)
Smear: 1-140 5% quartz
5% quartz 2 - ——— 801 clay
a0% clay _E 10% micronodules
5% opagues — 3% rutile
TRY rutile 3 2% fish remains
40% nannofossils TRE pollen
BT silic. debris Smear: 1-74 (dark yellowish brown)
73% clay
SITE 418 HOLE B CORE 2 CORED INTERVAL:6.8-16.3 m ; TRE homblende
y FOSSIL ] i 7 22}'5 ::'Eﬁ:ndu‘les
g | LHARACIER z| 2 Slaiio TR% fish remains
o lEZllg ol g tz:‘:_;_:'év ,__lg, LITHOLOGIC DESCRIPTION poh——— Smear: 3-73 (yellowish brown)
B
£ 33 3 Zln b E ’%2; 5% quartz
N e » SEEg 87% clay
R Ll 4 3 - e fr 5% opaques
= 3% rutile
L+ Foraminifera-Rich, Nannofossil Ooze and Pela- TRE fish remains
i nterbeds of yellow-orange [10YR 4
05— Ty a2 m-rich nannofossil ooze and yellow- 4 Grain Size
& 3 He ish brown (10YR 5/3) pelagic clay. In some 2-40 4-40
= = 1 . 71| 10vR 5/3 parts patches specked with Fe-Mn micro- 0.0% sand 0.2% sand
. 7 E nadules, Highly disturbed by drilling. 4.9% 511t 6.2% silt
] 1 ﬁJ Major 14thology (yellowish brown) ] 95.1% clay  93.6% clay
= : Smear: 1-11 E Carbon, Carbon-Carbonate
= — 5% quartz 2-60 (0.1, 0.1, 0
= 3 e B5% clay (0.1, 0.1, 9}
& i 10% opaques -
= M TRE manganite(?)
=L TR fish debris 5
& o 2 =
'I‘“ﬁ 50 Minor 1itholegy (yellow orange)
Smear: 1-42
=L 205 clay 7
J”..L 5% opagues =
il TRE rutile -l L]
] L] 15% forams A
L 60% nannofossils =
0 TRE fish debris 6 3
cc =+ [
Minor Tithology (dusky yellow brown) -
Smear: 2-90
5% quartz cc
30% nannofossils
62% clay
3% rutile
TRE fish debris
Grain S5ize
1-40
“0.0% sand
6.8t silt
93.2% clay

Carbon, Carbon-Carbonate
1-60 (0.2, 0,1, 0)

81y 4.LIS
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SITE 416 HOLEB CORE & CORED INTERVAL: 25.5-35.4m SITE418  HOLEB CORES CORED INTERVAL: 35.4-44.9 m
[ FOSSIL L = FOSSIL
S |- [ cHaracrer | L O = | CHARACTER ]| e
o, | ] H O |aw ol = | GRAPHIC ]
“Z=2lalg 2| B | Sramnie 3. LITHOLOGIC DESCRIPTION (5228 £l B | irHoto ov[Eafiss LITHOLOGIC DESCRIPTION
W P
A HHARRER = £5(883(2|g| | |8 2 =
= |= 2|22 S = |= |o|2|z =3
Pelagic C1 Pelagic Clay
Highly disturbed, pelagic clay, 90% is a Highly disturbed pelagic clay; homogenized
0YR §/2-4/2  dark yellowish brown (10YR 5;5—4;2} with by drilling so that 95% fs dusky yellow
1 rare diffuse "mottles" of lighter moderate (5Y 7/4) and some light yellow gray (5Y 7/2).
& yellowish brown (10YR 5/4). There 15 an There {5 a brownish cast transitional to
108] 10YR 5/4 overall trend to s}ightly Tighter hues Core 4. Some streaky patches of Fe-Mn micro-
(rottles) downward as a ﬁsult g:‘lfwer scatterad nodules occur, especially at 4-100 to 150.
micronodules. Micronodule streaks most 8
common in the upper two sections. Smear: 1-60 (dark dusky brown)
Smear: 1-88 (yellowish brown) B?: 2-'“!;“
5% quartz TRE hornblende
8% clay 5% cpagues
2 5% opaques 2% rutile
2z rutile 1% fish remains
TR% sponge spicules Smear: 2-89 (dusky yellow)
Smear: 1-106 {yellow brown) 108 quartz
15% quartz 824 clay
781 clay 5% opagues
5% opaques 1% rutile
2% rutile 23 fish remains
10%R 4/2 Smear: 4-76 (dusky yellow) Smear: 4-71 (dark dusky yellow)
3 (10YR 5/4) 5% quartz 2% quartz
B6 clay 85% clay
5% opaques 5% opagues
2% rutile 3% rutile
TR% zeolites 5% fish remains
2% fish remains
' Grain Size
Grain Size 2-40 4-40
10YR 5/2 2-40 4-40 0.0% sand 0.0% sand
4 76 (10YR 5/4 0.0% sand 0.0% sand 4.9% silt 5.9% silt
mottle} 8.2t silt 6.8% silt 95.1% clay 94.1% clay
49].8% clay 93.2% clay
; : Carbon, Carbon-Carbonate
arbon, Carbon-Carbonate 2-50 (0.2, 0.1, 0)
4-60 (0.1, 0.1, 0) 4-60 (0.1, 0.2, 0]
5Y 7/4
P — 10YR 5/2-5/4 s|
3 4 vomw
, =
= ——————
A& e iE=
cC e ot
L —




SITE 418 HOLE B CORE 6 CORED INTERVAL: 44 .9-54 .4 m SITE 418 HOLEB CORE 7 CORED INTERVAL: 54.4-63.9 m
FOSSIL 2 o FossIL .
5 |= [cHARACTER o = v |z CHARACTER || L
o |uw S| 2| crapmHic |o3z=5 Or [xw S| £ | crapuic ]
= = D RIPTION o — ] LITHOLOGIC DESCRIPTION
1z |52[2]8 =| & | utHoLo Gy [Z2}a2 0u DINOLOGHE Desc 1z [5Z)2(8 5| & | uHoloovEEERE.
w5 13913z 5 = 230 “olon|a|Z|w wl ¥ __n-i
£ |2NIZ|Z|8 - =z T |=M=|Z|a @ GadTE
- HELE A = |= |O[Z|< =
= O 1 - B un) = = wl|Z |
1 mn
Pelagic Clay 1 s¢ 772 Pelagic Clay
Wighly disturbed to homogenized pelagic 05 5Y 6/2
05 sy 6/2-6/3  Clav. 90% fs dusky yellow gray (5Y 6/2-6/3) e o
with a brownish cast and swirls of either ishmune:ast ySome ]19;:{" ) Tt
geay, (N2} ‘containing. mictoncdu] e congen. evidence of bioturbation noted. Scattered
trations or pale yellow gray {5Y 7/2) clay. o micronodule streaks and patches. In Sectien
Core 1s homogeneous with remains of a former q 5 b k of pal 7 {1oy é;z; i
cyclic brown layering, In Section 6 there is ~ L;{:e:tﬂig:hi: pfiahgm:?‘lou el ZOH: Loy
a pale gr?en clay patch with zeglites and 2 L] a light ¥ qray .
an halo of a pale yellow gray. Traces of B
volcanic minerals suggest an ash. T yoiD Major 1ithology
1 4 Smear: 5-69 (olive gray)
3 5Y 6/2 Hajor 11thology 3 51 quartz
2 Smear: 3-78 (dusky yellow gray) 2 i BOZ clay
= . 10% opagues
%
— s?, ?{:\;ﬂ - 5Y 5/2 3% rutile
2% fish remains
31 opaques ]
37 rutile Voo
2% fish remains F Grain S{ze
56 6/2 Smear; 5-41 {dusky yellow) 1 i 5-40 d
LG% san:
St guartz O wm 6.4% silt
— B5% clay b 93.6% clay
)| VYV 78 g; paques 3 5Y 5/2-1/2
rutile b
3% fish remains Carben, Carbon-Carbonate
Smear: 6-42 (pale yellow green) x 5-60 (0.2, 0.2, 0}
3 TRL quartz
708 clay
5% rhodochrosite
st 2% fish remains % ' 5Y 5/2-6/2
ad 7l Other 1ithology
Smear: 6-37 (Tight olive gray)
TRE quartz
94% clay
3% opagues -
5Y 6/2 3% rutile
TRE fish remains
a1
. £ Grain Size 63| sy 772
s 2-40 4-40 & - 10¢ 8/2
0.0% sand 007 sand 5Y 4;5
5Y 7/2 5.8% silt 5.2% silt -
i 5Y 6/2 94.2% clay  94.8% clay
. Carbon, Carbon-Carbonate —_——
:% 260 (0.0, 0.0, ) T
= T sy e+ 4-60 (0.1, 0.0, 0 .
& ol L] .
1 — sy 7/2
1 v p——
7 = 7 b yoIio
[CC -1 foel -
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SITE 418

HOLE B

CORES

CORED |

NTERVAL: £3.9-73.3 n

SITE418  HOLE B CORE® CORED INTERVAL: 73.3-82.7 m
FOSSIL = FossiL >
ot CHARACTER 5 |- | cHARAcTER =
o, |2 8| 2| orapmic 2ot on :u[ 8| 2| orarmic |3s=s S
o L o -
L L P 2 & i 2 LITHOLOGIC DESCRIPTION <= =2 ala £| 2 | | THoLooy Bolasow LITHOLOGIC DESCR
1z |22[2|8 5| & | utHolo o Lz [58|2[2 5 =0z
= R HHANREE =
- -3 - = — -
SoEHE EEEN = |= |9|2]z HEER
Zeslitic Clay = Zeolitic-rich Clay
5Y 7/2-5/2
Highly disturbed mixture of zeolite LES Major Tithelogy 1s a highly disturbed,
64| 5Y 6/1-5/2 bearing to zeolite clays in colors of @ | 73| 1ovk 7/4 fim - zaolite bearing to rich clay.
1 1 8 (70%) Tight olive gray (5Y 6/1), yellow 1 Mostly a marble fudge-like mixture of
———— gray to gray orange (5Y 5/2). Some micro- o —————— (50%) yellow gray (5Y 7/2), (401) light
U?'_E% hos| H3 nodule (N2) streaking and speckling noted. 1.0+ olive gray to yellow brown [5Y 5/2-
| In less disturbed parts evidence of burrow 10YR 6/2) and {ignt orange [10YR 7/4)
mottling and om banding of discrete colors. ] with some traces of micronodules. Section
—y—— Zeolite-rich intervals have a grainy sur- 3,10 to 20 cm,is 2 pale green clay (altered
face, Contacts are transitional. 5% 7/2 ash) band and in Core 6 radiolarian frag-
1 5Y 7/2-5/2 wador 1itho1 ments make their appearance in the slightly
. — jor lithology more chocolate colered clays.
ESEe= 53
= Smear: 1-64 (11ght yellowish gray) & Smear: 4-96 (11ght yellow)
2 5% quartz 3% quartz
74% clay B0% clay
5% opaques = 2% opaques
g 10% zeolites ] volp 10% zeolite
= 3% rutile . 31 rutile
3% fish remains 21 fish remains
Smear: 1-84 (14 : G- {3
5Y 6/1-1/2 o (Vight a}ve aray) Smear: 6-53 (speckled brown)
5% quartz TRE quartz
& 75% clay = 75% clay
k] 'Ig: opm]]ges 3 ] 5Y 772 EI ugaques
N2 zeoldtes - 3 micronodules
] M 3% rutile = Yo 103 zeol ftes
2% fish remains B 31 rutile
= 2% siliceous fragments
| Other Tithologies ! 3% rad. molds and casts
U™ sere Smear: 1-109 (black specks) R B PV BZTIZ Graar: 173 (yeliow brown)
t 20¢ ¢l
ay 5% quartz
| 80% micronodules S | I 10vR.672 7% dlay
- | TRE rutile 4 | 10% opaques
a = VoID TRE fish remains ] | 5% 10% zeolites
= 30 -] 2% rutile
Smear: 2-53 {black spacks) 1 wn TR fish remains
- 40% clay 1
. 60% micronodules 4 Grain Size
TRE rutile = 2-40 540
] Smear: 4-14 (yellowish gray) m 0.0 sand  0.0% sand
- 104 guartz G.E‘E silt 6.6% silt
- T 3 1 3.4% <l
- Wiclw — T 5 772 93.4% clay & clay
g 5% opaques 5 -
5 R V10 30k 26011 tes b Carbon, Carbon-Carbonate
3 5% rutile — 2-60 (0.3, 0.1, 1}
=) TRY fish remains 3 010 5-60 (0.1, 0.2, 0}
B Grain Size ]
4-40 5Y 7/2
7.0% sand —
] 7,61 5ilt =~ | 1ors 6/2-772
92.4%.clay et 53 R’ B/2-T/,
M ]
& & —
1 Carbon, Carbon-Carbonate =]
] 4-60 (0.2, 0.2, 0) "_',:__:
——
e 1 -4“_: | s 7/2
cC (4
7
k] ] vni-%
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SITE 418 HOLE B CORE 1D CORED INTERVAL: B2.7-82.1 m SITE 416 HOLE & CORE | CORED INTERVAL: 92.1-101.5 m
FOSSIL FOSSIL m
5 b |cHARACTER ] | 5 . | CHARACTER | 5
2 S| 2| orar o 2 o
wl few 2 AERIC THOLOGIC DESCRIPTION e [ 9| & | SRAPHIC jogi
= § £l | urwotocy LITHOLO e § E| B | Liworocy ;_ug.: LITHOLOGIC DESCRIPTION
|
7 [enfZ2 8 I =7 |oNZiz|g H 5553
= = =
S HELE == |2lz|2 Eeed
= ] R 12
s E - 5Y 572
e 1 . 5 7/2 Zeolitic Clay Zealitic Clay
frid
= £ Highly to moderately disturbed zeolite Moderate to highly disturbed zeolite clay
=4 i clay, firm, 20% {s yellowish gray and ash. Firm, dominant color is yellow
= (5Y 7/2) with swirls of pale gray waxy 5 1/2 gray (5Y 7/2) with a pale mottling from
- 1.0 clay which trends to more pale crange a fine mesh work of probably burrowing.
& - ¥oID in Section 3 (10YR 7/2). Scattered Faint reddish hues in some zones, Pale
§ = pale green drilling mottles (ash?) are green-gray clay (zeolitic) with devitrified
— present. Textures are disrupted but glass occurs as layers (e.g. 2-75 to 105 cm)
3 ] several “ash" layers appear to have and scattered blebs in disturbed sections.
- been present. Contacts appear sharp. Rare zones at top and base are speckled
- Smear: 1-49 (grayish orange) n Wi Mnsetesonodat ey
BY 7/2 5% quartz ] 56 B/2-N7 Smear: 1-13 (yellow brown)
70% clay = 691 clay
5% opaques = 2% opaques
15% zeolites = 25% zeolites
21 rutile . 1% rutile
10¥R 6/2 TR radiolaria casts and molds 3% siliceous blebs
31 fish remains - 10¥R 7/4 TR% fish resains
i i Smear: 3-36 (brown) Smear: 2-112 (grayish white ash)
_— i i TRZ quartz 95% ash devitrified
= 7 10YR 7/2-8/2 583 clay v 772 5% opaques
w | TR% hornblende / . 3.
z 5 i w7 25% opaques Smear: 3-87 (yellowish brown)
8 b 15% zeolites 708 clay
= y —— - 5Y B/2 +N5 21 rutile 31 opaques
.._:, — | Smear: 4-21 (orange mottles) ‘g: Iz'::}{:es
3
W | 5% quartz 103 siliceous blebs
2 = L 683 clay
g N S | M L crinais Smear: 6-42 (yellowish brown)
o -3 | 25% zeolites 831 clay
& . sy 7/2 31 rutile TRY opagues
| TRE cale. nannofossils 155 zeolites
= i TR% fish remains 31 /2 2% rutile
= Smear: 4-41 (yellowish gray) 5Y 5/2 Grafn Size
I 5% quartz 2-40
=4 602 clay o1
0¥k 7/2 3% opaques 3G e
9 30% zeolites 96.6% cla
= 2% rutile ' 4
R R Grain Size N = Carbon, Carbon-Carbonate
. VoID 2.38 ——— 2-60 (0.3, 0.2, 0)
- ot sand ] 4-50 {0.2, 0.2, 0)
. 6.7% 51t
-1 92.3% clay
a Carbon, Carbon-Carbonate
T 5Y 7/2
] 2-60 (0.3, 0.2, 1) 42 {
I 10YR 7/4 5YR 5/6 blebs
& ] & =
7] VoID
=
7 7 ==
:F Volp |
B | [

6LS
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siTe 412 HOLE B8 CORE 2 CORED INTERVAL: 101.5-110.9 m SITESIE HOLER

81y ALIS

COREI3 CORED £ 110.9-120.3 m
FOSSIL
FOSSIL = wl
ACTER
g |5 |cHamacTR ] c] 8. (2T T 8| £| orarnic ggﬁ
4 -
O |aw O| = | GRAPHIC o LITHOLOGIC DESCRIPTION Lo bl 9 Y 2= g B LITHOLOGIC DESCRIPTION
=2 | =B O 1 Z 1A o & | LITHOLOG e
1z 52[2]8 5| & | utHowoGY 2 wZ|=0|Z|2 oy EEER
£° HES “l o= 23 -3 9“ -] z 8 w T3
Ow T E| 3 = =
E =M=lZ|e L = = |= |O0]2|= S S
s = |2|F : Sl w|Z e
== - 56 8/1
E ! ] A Zeolite-bearing Clay
—— a4 %A Zeolitic Clay 05 3
! | , 7 Moderately disturbed homogeneous, very N 73 Eigh}j di?‘”"’:g- De'lag}:‘c "!Ia-’ to .“:Lize
1 - pale orange zeolite clay, also yellewish _ earing clay, Firm, partly homogeniz Y
o ! gray (5Y ?fz.s;]; although there fs an 93 drilling. Pale grayish orange (10YR 7/4)
0 overall trend uowards in this core from pale L = 114 10YR 7/4 with scattered pale mottles and wispy beds
7 — | orange to gray tones. Very faint red-orange, Oftqraﬁsh to ;ﬁ?isn‘pal? :;in?e, Numarldns
greenish and brown mottles throughout, :]aeg green zeq c_[c .1:_7 a " qyer; ;m
L 7 B4 possibly as bioturbation, Pale green to $ occur. Commonly layers show a halo,
| 10vR 8/ gray (N8) "ash® layers; zeolites in some, Major 11 thology
l Br oy others only clay, Smear: 1-73 (pale gray orange)
™56 8/1 Smears: 1-44 (pale green ash)
3% quartz
2 . [ 0 40% clay 2 =z 892 clay
60% fish devitrified TRE zeolites
—| TRE fish remains h=—= TovR 774 5% t111ceous blebs
3 [ 108 8/4 Smear; 1-T1 (yellowish gray)
_ | ——— Other 11thology
TRE quartz
fo————
F—] | 741 clay T Smear: 1-28 (black speck in light
| 3% opagues greenish gray)
20% zeclites ] TR% quartz
3% rutile +—— TRE feldspar
3 Smear: 3-33 (pale green ash) a 78% clay
. 5% opaques
;g; ?I‘:;u — 5% zeolites
5% opagues - 2% rutile
10YR 7/4 - 10% siliceous blebs
20% zeolites TRE fish remains
2% rutile 1
10% silicecus blebs - Smear: 1-91 (light yellowish gray)
5% Tish remains . 2% quartz
| s a7t Smear: 3-70 [yellowish gray) - Void 884 clay
TRE t; 4 - 5% cpagues
4 736 dlay = 5% rutile
5% opaques - TRY fish remains
20% zeolites =2 Smear: 1-113 {1ight yellowish gray)
1 2% rutile 3 838 clay
. i 2% opagues
B Grain Size 5% zeolites
0 4-40 soup 5% rutile
E J.0% sand 5% fish remains
] v
- 5‘2“ s;]l z Grain Size
5 1 voIo 91.4% clay 5 : s
. Carbon, Carbon-Carhonate =1 i 74 ﬁ-: sand
] 4-60 (0.3, 0.2, 1) o ggéi 3;1;
] Carbon, Carbon-Carbonate
a1 | 1-60 (0.2, 0.2, 0)
] S i
- E AT O 106 8/1
o s clay
= ] voio SITE 4188, CORE 14, 120.3-129.6 m: NO RECOVERY,
7 ] 7 N
cC . cc N




SITE 418 HOLE B CORE 15 CORED :129.6-13%.1 m SITE 418 HOLER CORE 16 CORED INTERVAL: 139.1-148.6 m
FOSSIL = FOSSIL =
S |- |CHARACTER % |- | cHARacTER
or|2u 8| 2| crapnic z [ 8| 2| crapuic =
[ ) [ = IPTION
12 :é ; 6 s E LITHOLOGY ;._ & LITHOLOGIC DESCRIPTION 'z ;g g § G E LITHOLOGY g: LITHOLOGIC DESCR
wa z Edo wo H Zdoa]
£7(oM 2128 8= :§§§| R FIHE S =
= 24 e[S - =
s = 2 Z - o3 bt 2 bl 4 £ g
N pelasic 1 . - 10YR 7/4
elagic Clay to Zeclite-bearing C1 Zeolite and Radfolaria-bearing Clay
o 10 778 10MR 4/2 S -
Highly disturbed, firm clay to zeolite- 5 4/1 Highly disturbed interlayers of firm,
1 bearing clay. Mostly (95%) grayish orange 1 (30%) grayish-orange (10YR 7/4) zeolite
TIV0ID s ~ 106Y 8/1 (10YR 7/4) with wispy streaks of pale and rad-bearing clay with (50%) dark
o greenish gray (56Y 8/1) or rare 1ight yellow brown pe'la?ic clay and (302)
brown (SYR 6/2). Original banding on em olive gray brown (5Y 4/1) clay. From
7= scale, In some zones, zeolites form 0-30 cm in the best preserved section
coarse surface texture. 15 orange/brown cycles occur. Contacts
St . are diffuse, irregular. At 3-10 cm
Smear: 2-80 (pale gray orange) - mineral spec’ks occur on the core surface.
;2{ 2?:;‘1 E S?szars: 1-3 (grayish orange)
2 a0 2% opagues 2 - 70t ?;:;t.z
L 10YR 7/4 5% zeolites m 5% opaques
dominant 5% rutiles i )
= x 7% zeolites
21 fish remains ] 3% rutile
Grafn 5ize 7 10% radiolaria molds and casts
o TRE fish remains
3 TR sand € Smears: 1-21 (dark yellow brown)
4.6% silt 3 TRY quartz
94.3% clay = TR feldspar
3 4 — 3 - 853 clay
Carban, Carbon-Carbonate ] 10% opagues
=3 - 5% rutile
R 2-60 (0.2, 0.1, 1) 1 TR% dolomite
4 vom . Grain Size
E———— ] 1-40
i T.0% sand
10YR 7/4 a 3.5% silt
96.5% clay
4 3 4 = Carbon, Carbon-Carbonate
4 v E 1-60 (0.1, 0.1, 0)
B 10YR 7/4
5 7] Voio
& i
7 .
CC

188

81 ALIS



8¢

SITE41E  HOLE B CORE 17 CORED INTERVAL: 148.6-158.2 m SITE 416 HOLE R CORE1Y CORED (16771772 m
FOSSIL FOSSIL -
= r | CHARACTER z i’ S |x [cHaracter | gz,
2 £ | Grap 5 o |2 F s
2o l22l|a ol & m"’é‘:';v 38, LITHOLOGIC DESCRIPTION ws =l 2] £} orArHIC 3 LITHOLOGIC DESCRIPTION
1z |53|2|¢ AR 053] 1z |52|2(8 5| & | timHolo ey [Z5=5Se
g7|oNZZ ] | % = FRi| £7|on2|2 18 ul = T
= z -
S HELE Goer = |= |9|%|=2 e
1 vwm w 191 10vR 8/2 s
4 i Zeolite Clay, Mannofossil Chalk, Radiolarian-
2 5o bearing Zeolite Tlay
60 - 10VR 4/2 Highly disturbed mixture of firm, (60%) o Highly zeolitic clay and
1 dark yellow brown [10VR 4/2) and grayish- 2 £ & 10YR 4/2 gh'y o £ clay end nanno chalk with
orange (10¥R 772, 40%) zeolitic clay g E% rad bearing zeolite clay. Moderately to
Small amounts of 11ght brown (5YR 5/6) z |75 highly disturbed banded highly zealitic
1ay bleb: hich ts of wo|E 114 10YR 4/2 clay in dominantly dark yellow brown
(r: ay ble shocslilr W are remnants o = (8] 10YR 7/2 (10YR 4/2) tones. Near the base of Section
L 10vR 7/4 OPRIr e 2 i 3 ;;g 1 end in Sectfon 2,8 nannofossi 1 “""’}“
=z 1L Smear: 1-60 (dark yellowish brown) I occurs as a moderate reddish-orange (10R 66/)
= Ok yovR 7/4 2 10] 5YR 5/2 with cm-scale diffuse banding. No Jaminations
TRE quartz o 10R B/6 or burrowing evident, Radiolarian molds are
E 7 :g:. clay scattered throughout with a pale orange
> 10¥R 4/2 122 :2:‘}'{'2! {10YR 8/2) color.
1 3t rutile Seear: 1-19 (brown)
TRE fish remains 401 zeolites
== Swear: 2-10 (grayish orange) 4?: clay
opagues
1 =57 ;E: g%:;u 10% radiolaria casts and molds
12% zeolites Smear: 1-114 (dusky yellow brown)
10YR 4/2 3% rutile
minor TR: fish remains _'::: ;::u:es
10YR 7/4 45% clay
3 o Grain Size 55 rad casts and molds
h Q 2.40 5% sponge spicules
I}
E 2 “T.0% sand TRI silicoflag.
B =0 4.73% siit TRE fish remains
g 8 10¥R 5/4 95:3% Smear: 2-6 (orange brown)
] o Carbon, Carbon-Carbonate ?g: :?:;‘ tes
e s 2-60 (0.1, 0.1, 0) 5% foraminifera
1 voio 40% calc. mannofossils
4 = 10% rad casts and molds
Smear: 2-10 (reddish dark brown)}
407 zeolites
SITE 418 HOLEE CORE B CORED INTERVAL: 158.2-167.7 m 50 clay
FOSSIL . 10% opagues
S |- | CHARACTER | = TRE fish remains
o, |2 gl = z| w2 )
= few O| = | GRAPHIC Grain Size
1z [532(8 £l & | Lrnotooy EE LITHOLOGIC DESCRIPTION e
7 on 22 s N = SxTE 2.5% sand
= |= |8l=|2 =l 37.6% silt
wlE | 64.9% clay
Zeolite Clay: drill mixture of firm, Carbon, Carbon-Carbonate
wostly (75-80%) dark yellow brown
(10YR 4/2) to olive brown (5Y 4/1) 1-60 (0.1, 0.3, 0}
% and pale yellow orange (10YR B/6)
1 881 10vR 4/2 chunks .of highly zeolitic clay. Within
both color bands thin laminae of almost
= 10YR B/6 pure zeolite occur. Contacts were probably
sharp.
Smear: 1-76 (olive brown)
= TRE quartz
o 55% clay
4 voo 5% opagues
7 40% zeolites
2 1 TRE fish remains
h Smear: 1-88 (pale orange)
] TRY quartz
2 45% clay
- 5% opagues
] 50% zeolite
= TRE fish remains

g1v ALIS
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SITEA1E HOLEB CORE 20 CORED £ 177.2-186.7 m SITE 418 HOLE B CORE 21 CORED INTERVAL: 186.7-196.3 m
FOSSIL o FOSSIL
% |- | cHARACTER % |- |cHARACTER =
9|2 3| 2| orarnic g oS 3| 2| craem 5
1z |52(2]8 £l & | LirHoloGY ) LITHOLOGIC DESCRIPTION SZz15z|elg 2| & u'rum.o:v iz, LITHOLOGIC DESCRIPTION
w3 (3813|Z g 2 oz w5 |5913|z gl % &
27 |oNgi2 )8 = 5oz = E e = a3E
e HHE B aHE ZesE
. I=— L 1ovm 8/2 Zeolite-bearing Clay, Pelagic Clay, Zeolitic Clay Zeolite-rich Clay
o. [ SYR 5/6 Highly disturbed to h = 10¥R 574
B = 10VR 4/2 zegH{e—b:arlng C%L,om:;::egimx::r b . oo L“?.:U ﬂ“}'rﬂ“ ko hullnngenlzed. fivm,
zeclitic clay mostly in hues of dark yellow- ! il r:?ay .ygﬂg: L..::T.:eﬂ ?2::‘:2:1;“?“
10 brown {10YR 4/2}. Minor amounts of dolomite 10— 20 and swirls and blebs of pale ;I:'anom
crystals occur, A few rare patches of pale 7 .
— orange (10YR 8/2) or 1ight brown (5YR 5, TORA72 {10, 7/4) octur. throushout. Evfdence
occur in Section 1 9 romn /6) +=i of original cm-scale interlayers.
e Major 1ithology (choco. brown) % x‘" ;“"“‘m (dark)
= Smear: 2-17 =" 75;"1 =
2 m” r 2| 5% dolomite
10VR 4/2 5% fish remains 7] 103 zeolites
. ] J— Smear: 3-120 = 5% opagues
— 90% clay . voIo 5% fish remains
B = 5% dolemite i Minor 1{tholegy (1ight beige)
5% zeolites ] Smear 6-122
a voIo Smear: 5-74 5% quartz
5% quartz T0YR 4/2 65% clay
| 70% clay 20% zeolites
3 5% opagues 3 10% fish remains
15% zeolites
5% fish remains Grain Size
20 1-40
Grain Size “0.0% sand
2.40 9.4% silt
~5.0% sand 90.6% clay
B.4% silt
91.6% ziar Carbon, Carbon-Carbonate
3 1- 0. o
4 . 1o 42 Carbon, Carbon-Carbonate 4 80 49.0,.0.0, 0)
. ¥o1D 2-60 (0.1, 0.1, 0)
~E1= |
=] VoID
- 14
| == 5
- T
4 voio
s 3 6 =10YR 4/2 -
e 30
5 22H10YR 774
7 . T =,
CC) B cc 4
%
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SITE 418 HOLEE CORE 22 CORED INTERVAL: 196,3-205.8 m SITE41B HOLE B CORE 2 CORED INTERVAL: 205,8-215.3 m
i FOSSIL = i FOSSIL -
CHARACTER - CHARACTER
8. |2 3l 2| cr BoH 8- |2 | 2| orarmic 323
%z 52|y =| = RrHIG 3. LITHOLOGIC DESCRIPTION L= = P 2= e (=313, LITHOLOGIC DESCRIPTION
z |a5|%|e G| & | uTHOLO GY [Zaie 2 1z|53|%|8 5| & | viTHoLoGY (2225 2e
2 on2(2]g Hie =z2s3 £7[oNE|2]8 e 2223
R EEHE oA = |= 8|33 B
m 16
| 10YR 3/2 Zeolitic Clay
] Zeolite Clay 34 10VR 5/2 Highly disturbed 1y drilling b i
0. ghly distur partly drilling breccia
| Fim zuolitic flay, poderste to fighly of firm, zen'llti:l clay with alternating )
1 5YR 5/6 disturbed with alternating bands of 1 tor bands to swiris of dominant] i
5 | 90 grayish orange with coarse thin laminae of e—— ma ‘sh‘m_a“ f70¥ks?!l} :udnanl hd p-;le
o | zeolite forming 1ight pale orange (10YR 8/8) 1.0 gray ge Y nd pale yellow
ol 1 06! Ks. Al f brown (10YR 6/2) with streaks and blebs
I streaks. Also, there 15 a dusky to pale f 14
yellow brown (101R 2/2-6/2-3/2) zeolitic ot ight brown (3VR 6/4). oF: dusky yel Tow
| 18 brown (4/2). Contacts appear sharp to
clay with some micronodule patches and t itionai. O 1 1iaht col domi
| 10¥R 7/4 streaks , especially in lower sections, In !:anst fm i vgra 40 g{; EOLIES u‘:m LIl
] + Section | - 4] to 150 cm and Section 20 to NOUR TR 3 e e e T RIAYE WY than
10YR 4/2 40 em, 79 cycles of light-dark colors are + W anc Aoy .
n—r—{ present, with cm bands and moderately sharp 10V 6/2 Smear: 1-16 (coarse dark)
| 10YR 7/2 to wavy contacts. No evidence of grading or SYR 6/4 rare 508 ¢l
2 + turbidite. 2 + % clay
10% opagues
5YR 2/2 Major 11 thology 30% zeolites
Smear: 1-90 (yellow brown) Smear: 1-34 (dark bleb)
20% cla i 558 clay
— 10¥R 7/ B0% zeolites =} 15% opaques
=] + Smear 1-138 (dark) . 25% zeolites
5% quartz
. 10VR 6/2 501 clay 4 voIn
~ 308 zeolites B Grain Size
Y = 208 opagies a4 10VR 6/2-472 1-60
—t— Other 11thologies 10VR 2/2 rare 30.55: s:?::l
4 Smear: 1-106 {coarse, light beige) 91.3% :m
4 20% clay |
80X zeolites n Carbon, Carbon-Carbonate
| Grain Size 3 — 1-80 (0.1, 0.1, 0)
2-110 and
A A% sand 3 10¥R 774
4} 5 30085 silt 4 3
cc cc| 10vR 472 69.21 clay E 10VR 2/2 minor
- voIo
5
10YR 6/2
& 3
10YR 7/4
trace 10YR 4/2
1
7 .

g1y A11S



SITE4]E  HOLEER COREZE CORED INTERVAL: 215.3-224.9 m SITE4I8  HOLEB CORE 26 CORED INTERVAL: 234.4 - 2440 p
FOSSIL FOSSIL
S |- |[cHARACTER | 5%, b v [ CHARACTER | s
o s 5| 2| or iz=o 2 S| £ | crar iz=s
o [ o APHIC oz THOLOGIC DESCRIPTION = ol & APHIC ITHOLOGIC DESCRIPTION
1z (2228 £| £ | uthotocy E';Eg: LITHOLO 1z (222 § 5| B | utHoLo Gy Z5ien S LITHD
Fl S F EAE ul = = 7 [onZ)2 18 H R 5234
- = 2 g g Sl S = = 9 g S Zlarla
3 voIo
Zeolftic Clay - v | SR 4/4-5/4  leolitic Cla
10¥R 2/2 . o = e ! 1ot 472 0-137 cn
xtremely disturbed, 1ight brown, hard § & H Major Titholegy: Cyclic beds of firm,
1 zeolitic clay in several hues of brown: =] N~ 1 | 89 brownish zenl%{ic clay with dominant
dominantly pale yellow brown [10YR 6/2) I+ - | 92 Tight bands of moderate brown (5YR 4/4-
10V 6/2 ta light brown (5YR 5/6) and sone patches “ s 5/4) and minor dark yellow brown (10YR 4/2)
M of moderate dusky yellow brown (10YR 2/2) ks ] hea| W1 or near the base more frequent dusky yellow
brown (10YR 2/2). 32 cycles counted with
SYR 5/6 Grain Size e 1| (149 oev 5/2 cm-scale, Base to next lower unit marked
1-40 7 by the first chert a black hard band. Bot-
T.T1 sand -1 tom 10 cm-18 a mush of pale green (10GY 5/2)
(49 16.9% silt by zeolitic clay (non-calcareous),
B2.01 clay |
2 & Major 11 thology
Carbon, Carbon-Carbonate < Smear: 1-96 (yellow brown)
1-60 (0.0, 0.1, 0) -] 50% clay
] 20% opagues
- 301 zeolites (cl)
Z Smear: 1-92 (yellow-brown, darker)
SITE 418 HOLE B CORE 25 CORED INTERVAL: 224.9-234 4 m i f;g :;;:ues
FOSSIL 5
- 3 b 401 zeolites (cl)
E o fcHaRacrer || gu : TRY fish debris
= - 1% heavi
===l 2| | SRARHIC 8. LITHOLOGIC DESCRIPTION a eavies
M g gt e 3 Smear: 1-129 (pale yellow brown)
= ;" 2z § " oz 3 454 clay
- o g = S ] 5% opagues (e
vorm 1 = 50% zeolites (cl
=i 1| ] weere = TRE fish debris
i —————] Tealitic Cla
[
] Moderate to highly deformed, hard to firm
1 | SYR 6/4-5/4  zeolitic clay occurring as banded color
| 96 cycles with diffuse to discrete Tayering
| on a cm scale. Dominant colors are light
1 brown (5YR 6/4-5/4) with lesser amounts
of dusky yellow brown (10YR 2/2) (20%)
cm bands. Scattered blebs of pale green
clay, possibly ash, and one ash bed
109R 2/2 (1-18 to 20} also occur.
+
SYR 5/6 Major Iithology (dusky yellowish brown)
2 Smear: 1-96
o 50% clay
cC 207 opagues
30% zeolites
Minor 1ithology (pale green)
Smear: 1-18
90% clay
5% opagues
5% quartz
Grain Size
2-40
"0.0% sand
9.2% silt
90,8% clay
Carbon, Carbon-Carbonate
2-60 (0.1, 0.1, 0}

§8¢
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SITE 418 HOLE B CORE 27 CORED INTERVAL: 244,0-253.4 n SITE 418 HOLE & CORE 28 CORED INTERVAL: 253 ,4-262.9 m
FossiL " 7] cu:‘:s:il:l'}n
o
S s CHARACTER | | A g |z zZ e .
AN S| | SRAPHIC ol LITHOLOGIC DESCRIPTION 3= | P g & | GRaPHIC LITHOLOGIC DESCRIPTION
1z L2256 5| & | UTHOLOGY [Zxler 22 1z .,.aﬁ o 5| & | utHoLoGY
w5 20312, ol = Z50% O lom|<|Z|w wl =
% HMlElZ|a w = = |Z¥=|Z|a by
Z |z ISlsla 2= = |= |o|€|=a
= - E |2 i = = w“ Z |
_____ g [T
i ey w—r [ S——
@ @ Te=nan i L _ha L 55 6/1 Mannofossil Chalk, Foraminifera Nannofossil Chalk § by b . I Interbeds of 4 main lithologies:
= ] s ' 135 |- 5% 4/1  Nannofossil-bearing Claystone e - == 1: Dominant is a fim olive gray (5Y 4/1)
= = 05 Tt () — =S| NANNO CHALK TO MARL with submiilimeter
g P8 s i o [§ |- 56Y 8/1 Section consists of interbeds of 4 I Taint iaminations; beds (U-1 mm) commonly
=] HEG Ll i e R K 1013 1: Tight greenish white (36 9/1) = 10-15 cm. Seme chondrites and other burrows
= r—— I foram nanno chalk; 11: mottled and e occur, Crumbly texture suggest organic con-
[ e wm—— burrowed greenish gray (5G6Y 6/1) - I tent high; 36 beds. [I: ORGANIC BLACK CLAY
| nanng rich marl to chalk. Burrows all ™ to olive black (N1-5YR 2/1) CLAY TO NANNO-
Ak flattened, usually white;6 cycles; = @ = FOSSIL BEARING CLAY. Some streaked with fine
I11: darker to 1ight greenish gray = = white spacks, much is non-calc., pyritic. IIl:
. (56Y 6/1) nanno bearing claystone; = o GRAYISH GREEN (SGY 5/1) CLAY, non-calc. with
- (layering on a om-scale up to 10 tw i = gray flecked burrows; some beds laminated.
. with many contacts gradational. Scme = = IV: Light gray (N7-8] to 1ight greenish gray
= suggestion that they may represent hi- 5Y 41 (5Y 8/1) nanno chalk to marl. Contacts grada-
2 4 redeposition cycles but clear evidence o 2 ’ tional to sharp and cycles in some instances
= is lacking]; and IV: large chunk of Elg could be redeposition features: carbonaceous.
1 black (N1} chert at base. b el
. = " Major lithology
- Smear: 1-14 (Vight green II1) : 27| M8
N 5% pannofossils - ST Smear: 2-127 (olive gray nanno chalk I)
-1 55% clay S —— 21 5% dolomite
=] 40% siliceous debris i1 | 35 TRE foraminifera
3 Smear: 1-35 (darker olive 11) e e 4 70X nannofosstls
- o — =f 50 102 radiolaria
E 50% nannofossils cc % | o 21 sponge spicules
3 ] 0% foraminifera = L 5% fish debris
i 108 clay B% clay
1 108 F{sh debrts Smear: 3-21 (olive black IT "rosettes”)
] Smear: 1-85 (white 1) 75% elay
5% nannofossils 10% opaques
15% foraminifera TRE nannofossils
] 0% ::a{ 15% fish debris
] 1% fish debris Smear: 3-35 (1ight green nanno chalk)
s - Carbon, Carbon-Carbonate gl -
- om s
J !I:;g Egg' gf' g? 5% radiglarfa {molds)
] 3,040, 40% narmofossils

Minar 11thplogy
Smear: 3-41 (dark green)
85% clay
TRZ dolomite
% nannofossils
10% fish debris
Grain Size

2-61

T.1% sand
37.4% silt
62.5% clay

Carbon, Carbon-Carbonate
2-34 (6.3, 2.7, 29)
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SITE4l8  HOLER CORE 20 CORED L:262.9-272.4 m SITE418  HOLES CORE 30 CORED INTERVAL: 277.4-281.9 m
) FOSSIL = z FOS5IL iz
g : CHARACTER z| = §: u 3 : CHARACTER z| w u
atjeul | 9| B | SRAPHIC loxiz3i3 LITHOLOGIC DESCRIPTION == |=w |, 9| £ | SRAPHIC logizoie | LITHOLOGIC DESCRIPTION
LZ|=0|2|8 G| @ | LTHOLOGY Exanias A HEE 5| & | urHoloGY [EEEE 0y
$7|on|2|2 g ul = 2l22% £3on|2(2|n wl = 5223
= |z [8]|=|= E = e = 1z |8|=2|2 prre [
w|Z e Lo | Z [ ]
z : [ 5Y 2/1 IR ]
3 . ) ] 31 Interbeds of 1: olive black {5Y 2/1) * Complex mixture of cyvcles of (60%) I:
2 e 2 || to black (N1) HANNO CHALK with some | | s6Y 2/1 hard 1ight green {3GY 6/1) CLAYSTONE
= 0.5 = N traces of fine laminations; 11: BLACK A 5¢ with flattened burrows and some rad-rich
CLAY to sandy clay pyritic + organic- | zones and T1: BLACK, DRGANIC-PHSP,
i~ ||
= 1 106 6/2-5/2 rich in some levels, coarse sandy parts ! | BA N1 PYRITIC CLAYS (N1-N2). Some zones finely
75 M r—— ! in both green and black zones are rad- 5GY 6/1 laminated {<em) and indurated (Section 2)
= B~ ] rich almost as rad sands; possible re- o E | crumbly N1 and [11: COARSE RADIOLARIAN SANDS which
3 - A — 22 deposit; EII: PALE TO GRAYISH-GREEN occur interspersed in both BLACK AND
= = =¥ (106 6/2-5/2) CLAYSTONE alternating | 25 nodule GREEN. Ore hard rad-nodule 1-145, One
& 2AAAd | 5B 51 with black bands, some levels are rad- | 129 c{clz 1-117 to 129 appears redeposited,
o ) N1 rich; and 1¥: at 2-1-D to 10 there is = with a black crumbly, org. coarse base
= | a medium bluish gray, homogeneous CHERT | grading up to smooth lustrous black
= = bed. Core fs interlayered on a decimeter 106Y 5/2 clay and a transition to burrowed green
, scale with some mm-laminations in darker | — +N1-NZ2 clay. Authigenic crystal growth noted in
2 -1 Tayers. Black clay is Tustrious to crumbly, 2 | — green clay at 2-133. Overall lighter green
. and contacts with green clays are both dominant.
- sharp and transitional over a few mm. | hard Snmwrsy
. Burrowing is faint in green clays. Hard | "
cemented Tayers occur at 1-50: a Taminated 1 [-51 (minar 1-116 (major green
-] crumbly black bed at 1-130 has radiolaria I roWn_coarse) 75% clay
B laminae, | 106y s/2en)  50% clay 5¢ opagues
- Smear: 1-33 (olfve black I) 1 103 opagues 10% opal
o 23t clay | 30% rad molds & casts 10% fish remains
B 15% opagues E TRE fish remains
3 ~ 1% dolomite rhombs 3 = 1-119 {mior 1-125 (black)
1 50% nannofossils 1 ack laminae) 607 clay
= 10% radiolaria molds =
a3 b T8% clay 407 pyrite & opagues
B 21 fish debris ) : 20¢ pyrite & opaques
E Smear: 1-122 (medium green major 11I) = 2% fish remains
] 80% clay b 1-129 (minor 1-142 (winor gray-
4 5% opagues N TiMWTI COArSEe reen, ha
=1 10% radiolaria molds —
— | 75% clay 30% clay
1 5% fish debris i 108 opaques 85% radfolaria
71 3 Smear: 1-130 (black laminae miner 11) 4| 3 10% rad casts & molds casts & malds
la 50¢ clay I 5% fish remains 5% fish remains
] 151 opagues n 2-6 {green) 2-29 (green coarse
- 30% radiolaria molds m 83% clay a
5% fish debris ] 2% micarb 405 clay
1 Grain Size 1 TRY calc. nannofossils 60% radiolaria
] T - 15% rad casts & molds casts & molds
B = - TRE fish ins
— “0.0% sand 4 RLARM
3 25.0% =it = 2-134 (light green
=1 75.0% clay s| ] :ﬁf_l_r tals
- . 60% clay
B Carbon, Carbon-Carbonate B 40% unknown minerals
E 1-34 (6,3, 2.7, 29 3
b ¢ » 28) ] Grain Size
- 7 2-40
. U.1% sand
b 25,3% silt
= 74,63 clay
s = Carbon, Carbon-Carbonate
= 2-74 (0.1, 0.0, 0)
7 =
ccl -
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5% feldspar 3% feldspar

Carbon, Carbon-Carbonate

SITE 418 HOLER CORE 31 CORED :281.9-291.4 m SITE418 HOLEGB CORE 32 CORED INTERVAL: 291 .4-301.0 m
FOS5IL = FOSSIL =
o |-~ | cHARACTER . " X w | CcHARAcTER ] | Yo
o, |, G| & | crapHic 5 Orlauw o| = | craPHIC [o555
2 = = LITHOLOGIC DESCRIPTION
el = la 2B [ oreteis B LITHOLOGIC DESCRIPTION 12 (=2[alg = 2 | LiTHoOLO G [Z2]%m O
1z la5l=|2 Sl & |w ;a-._ w= w022 [ o=
$7 [on|2|2 (3 ul = FEE N FEIF al = =loslz3]
SEHHP an e -
- o1z |2 el = un| w 3
18 hard =5[= el | [ RYENY ictired mixture of hand, 1: NUNNOFOSSIL
g5 Qclicealtarsttons of I: doainantly 2. 1 | SY &/9 CHALK . RADTOLARTA-NANNOFOSSTL CHALK, and
10ey 8/ canch CLALTIUNE fo.clay. [ni-SHR 7/3). 2| |2 |5 h L svR 6/4 NANNOFOSSIL-MARL, AND CHERT, Colors domi-
arse to fine layers with rare rad-rich = & X ‘ Ll . nantly 1ight n!l:nish e {5“ 8/1-9/1)
3 Inducees “’“‘ﬁ",g"”g‘gs S8 u1tra-Tine 52 1 O 72 and some 1ight browm (SYR 6/4) or light
3 Z‘EI';IZI“E p;‘:?;.ic ;rmll:l; (;rg;nt:'_—r;dn' and = ; = 1 i (60-85 cm) yellow gray (5Y 7/2) oxidation. Bedding
ES } sh iti ’ - 2w|E o9 sGY 8/1-9/1  diffuse, on cm-scale with cyclic trends,
5 brown phospatic. arp to transition contacts. 35 o ! k18 sy 6/4-3/4 8 cycles. Coarse layers in green, radio-
e Base uslin:l;y sharper and top transitional 11 2l 1“3';“ :{ch wert"’ﬁ f 30 1o 38 on
. - ' - .
& ::9:; -J'!i 1qm: ;:::: "J-Ga'\? ;}g?“ll-s“ }Tgo t 5YR 3/4-6/4  moderate olive green with specks and
2 RADIOLARIAN SANDS, Typically streaked with T bands of light greenish gray.
= flattened burrows. Sharp to transitional 1
= contacts. Little direct evidence of re- 1 1-23_{11ght SEL e
= L] deposition although possibly some. Flaser B yeen
Wy ' 74| nodule layering. Some beds seem to have coarser 2 | 5% clay 5% clay
= —1 95 CONCENTRATION at base. II!; hard layers - 5% calc. nannofoasils 95% calc. nannofossils
- — are cemented RADIOLARIAN-5AND and IV: - H '
g sav ez CHERT OR SILICEQUS GREEN MUDSTONES at ] Ll L o L
base (3-120), speckled and bioturbated. E 15% ¢l 5%
: clay orams
= CC| 5GY 8/1 Smears ; 1 1% micronodules 75% cale. nannofossils
1-18_(major, ver: 1-88 (major, 1ight ] 84% calc. nannofossils 20% radiolaria
TTGRE green). ray green = 1-178 (light 1-120 (dark red-
40% clay 0% clay . rown_cycle brown_bal
301 micarb 30% opal flakes 3 ] 20% clay 15¢ total detrital
%‘% ca;c, nannofossils . 1% micronodules 56% clay
rads -
TRE fish remains . 80% calc. nannofossils E: :l:m:ﬁ:lzi
1-104 (minor 2-74 (black, hard) = 25% calc. nannofossils
mocderate brown 50% clay =
853 clay 15% pyrite & opagues pu: Grain Size
10% opagues TR* calc. nannofossils 1 1-64
5% fish remains 207 radiolaria = Z.6% sand
2% fish remains 4 - 3163 ::?t.
2-96 Ema?'ur[_ 2-117 Sm?or, . 65.8% clay
ack, soi reen, fine .

75% clay
10% opagues
15% organics

2-118 (1ight
green, coarse)
304 clay

70T radiolaria

B4% clay

10% opaques

TR calc, nannofossils
51 radiolaria

Grain Size
2-40

T.8% sand
42,68 silt
50.0% clay
Carbon, Carbon-Carbonate
2-60 (0.5, 0.4, 0)

1-78 (8.6, 0.0, 71)
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SITE 418 HOLEB CORE 33 CORED INTERVAL: 301 .0-310.5 m SITE 418 HOLE B CORE 34 CORED INTERVAL:310.5-320.0 m
FOSSIL FOSSIL -
o Y ELL RACTER | u x r | CHARACTER | bl
2 ol 2| or 3 g 2 5
Or lew =] APHIC = O |aw 0| 2 | oRAPHIC |,4z%a i 0N
.!.z ;5 E § s E LITHOLO GY §E LITHOLOGIC DESCRIPTION e :% E a E E LITHOLOGY g.E LITHOLOGIC DESCRIPT
Pl U F EFS H e =3 2 o225 HE ;,z_:‘
HHHE =3 = [= |9|f|z HESES
@ @ 4 K 4 47 " = @ | £
- L g E o el gg 10YR 4/2, 5Y 5/6, 5B 5/7 E_ &|& : }] - 56Y 8/1 Moderately disturbed mixtures of: I: soft,
= o< & 4 4|8 30 SYR 3/8 Interlayered lithologies of 1: (0-25, 100- 5= VOID, f - 5Y 471 Tight greenish gray (56Y B/1) NANNDFOSSIL
== osHr——— | 32| = 8/1 102 cm), multi-colored CHERTS OR SILICIFIED £3 0. v |2 m 00ZE (0-2 em); I1: dominantly black to
=5 e | [@es) 5= 5Y 41 CHALKS AND CLAYSTONES, Dark yellow-brown, = | & ol1ve BLACK FRIABLE CLAY with organic matter
E 2 e ! il aaad 51| g everes olive brown, medium bluish and gray green ..,; 1 2 44 (N1-56Y 2/2). Some have sub-mm thin nanno-
e 2|8 | s0| 4 SGFEH-HI hard mudstones; I1: (25-32 cm), one cycle 13-} — rich laminae and rads; discontinuous. Four
=3 i 1] |z of a redeposited RADIOLARIAN SAND TO NANNO- w2 10 beds present; I11: dark green gray streaked
L) w I 96 FOSSIL CLAY with coarse base and moderate red- -1 CLAY with some coarse (radiclaria) laminae;
- I e8] dish brown (5YR 3/4) clay plus light green = 1¥: one nodule (15-17 cm) of hard cemented
- mottles. Nannofossil-rich in mid-zone. Other RADIOLARIA-SAND; V: bright grayish blue green
coarse laminae in core are also radiolarian- a 9585 6/6) MANNOFOSSIL CLAY; VI: three pieces of]
rich; II1: (50-62 cm), olive green gray (5Y -] CHERT from the base olfve green to green,
*] 4/1) NANND CHALK with microlaminations; IV: = replacement grain with relict structure,
] (62-90 €m), & cycles burrowed NANNO MARL, each =] burrows, etc; ane sprinkled with pyrite.
B cycle has a thin basal coarse radiolaria ] i b
] aray (56 371 cripey nanmtosti | cheney mrd 2 o Shack Tayers o Clear el excent
- y nannofossil cha ar =
1 some streaks and burrows. ! ’ 7] tr?nstlon black to green.
] Smears: E Major 1ithology
= 1-28 (red- 1-29 (dark brown = Swesr; 122 (11ght Greeh)
. roWn cla ottom tu te = 15% silic. micronodules
] 80% clay 551 clay = 6% :Ki;:?mnmms
= 8% micronodules 5% pyrite opagues = 231 ¢l
4 10% calc, nannofossils 30% calc. nannofossils = i
] 2% fish remains 10% rads = Smear: 1-11 (black clay)
= 1-30 (dark 1-32 {brown) = 1% cale. nannofossils
] R 54% clay = o :‘,’:;' ]
—~ 1% heavy mins, 1% calc. nannos TRE dolomite
g 32% clay 25% siliceous debris n 108 fish remains
- 152 pyrite opagues 10% radiolaria 5 29% plant debris
by 2% carb. unspec. 5% fish remains 7] r
— 40% radiclaria = Other 1ithologies
2 5% plant debris ] .
4 ] 5% fish remains 4 7] Smazrs: N
— e 1-13 (gra = bla
E 1“—.51.5 (gray, top 1‘5; :r; brown =] Fown nodule m—
= %’5: quartz 15% clay = ‘]Ig: g;:::es zg; :E:r
5 6§: !:i':;y mins., B85% calc. nannofossils . 131 clay £0% calc. nannofossils
R 5¢ calc. nannofossils ] iB% corb. unsw?' i 54 rads
] 5% fish remains 7 S%i t;:L: nannofossils
B 1-60 (dark brown 1-72 (11ght green .
] R 1-21 (erganic 1-26 (1ight
] tlom of cycle gray] ] oTa @__L
= 20% opaques 103 clay = 1
i i - 0% other 10% opaques
. :&D:s:n\c. nannofossiis ;!0151?!1]:1. l:lnnofassﬂs B sg: c“{“go 42: h]n\ry mins.
. -96 (green - {1ig ] zeol ite? 45% clay :
gray, coarse) greenish gray) 20% plant debris 30% calc. nannofossils
1 G601 calc. nannofossils 20% clay = 10% fish remains
B 40% rads TRE opagues = 1-44
g 80% calc. nannofossils = 138 other
7 Grain Size 7 51 opaques
- 1-70 . 40% clay
] T3t sand ] 302 chert
B 19087 si1t ] 2% calc. nannofossils
1 75.9% clay - 107 rads
7 B Carbon, Carbon-Carbonate 7 ]
1= =
=] 80 (1.0, 0.1, 8) =
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Piece Number

phic

epresentation

Gray
R

PLO

Orientation

Void

Shipboard Studies

| Alteration

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

@imroxT

[e] In

5]

a[1]s

Visual Description

0-64 em: clay, nanno-chalk, sand and chert (deseribed in sediment section). Piece 3: altered
plagioclase-phyric basalt with chilled margin. Gr o fine-grained, microlitic, locally
altered to smectite, Altered plagioclase phenocrysts 5%, <3 mm. Calcite-filled vesicles < 1%,
1 mm. Veins filled by calcite and smectite.

Shipboard Data
Magnetic Data: 70-71 cm
NRM Intensity (emu/ce) 2222 x 103
NRM Inclination +41.6

Stable Inclination +41.9"
Physical Property Data: 72-74 cm

Vp (km/sec) 4.13

Wet Bulk Density {g/cc) 261

o3
Piece Number
Graphic
Representation

|
>

AT

2C

20

PRI T PR S S

Orientation

Shipboard Studies

RS S S SN NN S NS NN NN IO SONNNINESINNNONUIRNNNNNNENNN] Ateeration

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG | SITE

CORE |SECT.

m|mrox

[s]] I

2000

Visual Description

Moderately to strongly altered plagioclase-phyric basalt with glassy chilled margins in pieces
4 and 5. Groundmass fine grained, microlitic. Plagioclase phenocrysts 7%, <5 mm; plagioclass
microlites 10%. Calcite-filled vesicles 1%, <1 mm. Veins common, filled by calcite, pyrite
and dark green, yellow or brown smectite.

Shipboard Data

Magnetic Data: 85-86 cm
NRM Intensity {emu/ee) 14.63x 103
MAM Inclination +29.3

Stable Inclination +29.8°
Physical Property Data: 72-74 em

Vp (km/sec) 532

Wet Bulk Density (gfcc) 284
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Piece Number
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10
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T

14

16

Orientation
Shipboard Studies

—

=
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-
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——

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

5[1

SITE
OHE

[3]s] |2

SECT.

@W|mroxT

Visual Description

Slightly to moderately altered phyric pillow basalt with numerous glassy margins, Groundmass
aphanitic to fine-grained. Plagioclase phenocrysts 8%, <6 mm; olivine phenocrysts < 1%, <2 mm,
replaced by calcite, smectite. Vesicles < 1%, < 1 mm. Veins filled by smectite and calcite.

Thin Section Description

Location: glassy margin, 38 cm

Texture: porphyritic, glassy to variolitic

Phencerysts: fresh to partially altered olivine <1%, 0.1-0.7 mm, euhedral; plagioclase 7%, 0.3-2.2
mm, ionally with giass i

Groundmass: glass 92%

Vesicles: 1%, filled by green smectite.

Alteration: calcite in veins and with smectite after olivine.

Shipboard Data

Magnetic Data: 143-144 cm
NRM Intensity (emu/ec) 19.70 x 103
MNRAM Inclination +34.7°

Stable Inclination +34.4°
Physical Property Data: 144-146 cm
Vp (km/sec) 5.64

‘Wet Bulk Density (g/cc) 290

Piece Number

o
3

0 —

=W @I =

Shipboard Studies

Orientation

—— e e

—_—

e

| Alteration

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

SITE CORE

@ | mrox

5]1 [3ls]| |3

4J1|s

Visual Description

y altered phyric basalt with glassy chilled margins in pieces 1, 5, BA, 8,
10 and 11. Basalt dark gray, altered to brown along veins and cracks. Groundmass aphanitic
to fine-grained with fresh plagiocl i . Glass relatively fresh except along cracks.
Plagioclase phenocrysts 8%, <5 mm. Vesicles <1%, <1 mm, filled by calcite and smectite.
Veins commaon, filled by calcite, dark smectite and minor pyrite. Pisca 4A contains irregular
leached cavities filled by calcite,

Thin Section Description
Location: near chilled margin, 103 em
Texture: cryptocrystalline, variolitic

Phenocrysts: altered olivine < 1%; plagioclase 10%, 0.3-3 mm, euhedral with devitrified glass
inclusions; spinal rare, found as inclusions in plagioclase,

Groundmass: plagioclase laths and dendritic clinopyroxene 80%; minor aranular opagues.
Wesicles: < 1%, filled by smectite, minor calcite,
Altaration: olivine replaced by calcite and smectite; veins filled by calcite and smectite,

Shiphoard Data

Magnetic Data: 117118 em
NRM Intensity (smu/ce) 2386 x 10
MNRM Inclination +34.9°

Stable Inclination +35.1°
Physical Property Data: 118:120 em
Vp (km/sec) 5.82

Wet Bulk Density (g/ee) 2.88
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Piece Number

SEDI—E?C;:DEBD L

-———  —— —— —— e e Orientation

0
m—“@'
=
el
Ut
Ly
Lt

Shipboard Studies

| Adteration

AN

Special Storage

H
VISUAL CORE DESCRIPTION ?
FOR IGNEOUS ROCKS LEG SITE |g| CORE [SECT.
s[1]af1[s[B] [3]5] |4
Visual Deseription
Slightly altered, sparsely to moderately phyric basalt. | intersertal. P! pheno-

crysts 5%, <4 mm; olivine phenocrysts < 1%, <1 mm, completely altered to smectite, Vesicles
< 1%, 0.5 mm, filled by smectite « cores of calcite and minor pyrite, Veins filled by smectite,
calcite and pyrite. Piece 2 |ocally strongly altered, contains white and green montmorillonite,
calcite, minor pyrite and chalcedony{?), Piece 3 is composed entirely of large calcite crystals in
] dary {sedi v7) matrix of and chalcedany.

£

E

2

=

¢

€m o
0—

A

1B

Orientation

R —

Graphic
(S ]D Representation

Shipboard Stueljes

| Alteration

NN

Special Storage

VISUAL CORE DESCRIPTION

FOR IGNEOUS ROCKS LEG

SITE CORE

SECT.

@W|mroxT

5]3

4[]8

[3]s

Visual Description

Sparsely to moderately plagioclase phyric basalt with glassy chilled margins in pieces 3.5,

Groundmass glassy to intersertal, Plagioclase phenocrysts <5%, <4 mm, Smectite-filled
vesicles < 1%, <0.1 mm. Veins filled by calcite and smectite.
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