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Graphic evidence for gas hydrates in the Blake-Bahama Outer Ridge. The distinctive saw-
tooth pattern of pressure changes recorded in a pressure-core-barre]l from Hole 533 A is typi-
cal of gas hydrates decomposing under increasing temperature and decreasing pressure. (See

also Leg 76 cruise summary )

Cover: Lower Cailovian(?) fractured and recemented basalt from beneath the oldest sedi-
ments cored in the Blake-Bahama Basin (Core 534-A-129-2, 0-40 cm).
recovered during Leg 76, probably formed on the outer glassy rind of lava pillows. Upon
cooling, the pillows fractured and fragments fell into spaces. Later hydrothermal {luids depo-
sited calcite, and quartz to heal the rubbly basalt and transform it into a massive rock. This
basalt provides additional evidence of the processes that alter newly created fresh oceanic

basalt.

This basalt,
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GLOMAR CHALLENGER OPERATIONS

CRUISE SUMMARIES

Leg 74!
Walvis Ridge

Leg 74 began on 6 June 1980 in Cape Town, South
Africa and ended in Walvis Bay, 24 July 1980,
Eleven holes were drilled at five closely spaced sites
across the aseismic Walvis Ridge from the Cape
Basin into the Angola Basin (Table 74-1). The tran-
sect exiends a little over two degrees of latitude (200
km) and reaches from the crest of the ridge, at
approximately 1000 meters water depth, to the
Angola Basin with 4437 meters water depth.

1Abridged from a preliminary Leg 74 report prepared
by Theodore C. Moore Jr., Philip D. Rabinowitz (co-
chief scientists), Anne Boersma, Peter E. Borella,
Alan D. Chave, Gerard Duee, Dicter Fiterer, Ming-
Jung Jiang,
Stephen H. Richardson, and Nichelas J. Shackleton.

Helene Manivit, Suzanne O'Connell,

Introduction

The Walvis Ridge consists of offset NNW-
trending crustal blocks connected by ENE-
trending blocks. Together these blocks form a
roughly linear ridge which extends to the
northeast and joins the continental margin of
Africa near 20°S latitude. Within the area of
study (Figure 74-1), the structural blocks tend
to slope steeply into the Cape Basin and slope
gradually westward into the Angola Basin.
Magnetic anomaly 32 (lower Maestrichtian) is
identified here, near the ridge crest, younger
anomalies are identified to the west.

All sites drilled during Leg 74 lic beneath
surface currents in the eastern part of the cen-
tral subtropical gyre. They are approximately
800 km off the coast of Africa — well outside
the main flow of the easiern boundary current
(Benguela Current) and the associated regions
of high productivity. Surface oceanographic
conditions are today rather uniform over the

Table 1. Leg 74 Coring Summary

Water  Sub-bottom

Depth! Penetration No.of Meters Meters Per Cent
Hole Dates (1980)  Latitude  Longitude (m) (m) Cores Cored Recovered Recovery
525 10 June 29°04.24'S 02°59.12E 2467 36 1 36 36 100
525A 10-15 June  29°04.24°S 02°59.12E 2467 678.1 63 555.1 406.7 73
5258 15-19 June  29°04.24'S 02°59.12°E 2467 285.6 53 2270 181.7 80
526 14 July 30°07.36'S 03°08.28'E | 1054 6.3 2. 6.3 3.6 57
526A 14-16 July  30°07.36’S 03°08.28'E 1054 228.8 46 200.8 206.6 100+
526B 16 July 30°07.36'S 03°08.28°E 1054 28.3 5 220 13.5 61
526C 16-17 July  30°07.36'S 03°08.28°E 1054 356.0 21 185.0 70.9 38
527 28 June- 28°02.4%°S 01°45.80'E 4428 384.5 44 384.5 2439 63

4 July
528 4-10 July 28°31.49°'S 02°19.44E 3800 555.0 47 441.0 2728 62
528A 10-13 July  28°31.16'S 02°18.97E 3815 130.5 30 130.5 116.5 89
529 18-20 July  28°55.83'S 02°46.08°E 3033 47.0 44 417.0 309.7 74
| 356 25728 18295 I

'water depths from sea level.
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study area and we assume them to have been
50 in the past. Thus, even though near-surface
currents may have changed slightly in the past,
at any given time all sites probably received a
uniform supply of biogenic and detrital
material.

The shallowest site (Site 526, SA-11-7} lies
within the depth interval now occupied by
Antarctic Intermediate Waters. The remaining,
deeper sites are located on what appears to be a
separate structural block of the Walvis Ridge.
They all lie within the depth interval occupied
by North Atlantic Deep Water which dom-
inates the deep and bottom waters of the
Angola Basin.

The Leg 74 drilling was planned to address
three main scientific problems: (1) the history
of the deep waters and the changes in their
vertical oceanographic gradients; (2) the nature
and tectonic evolution of the Walvis Ridge;
and (3) the biostratigraphy and magnetic stra-
tigraphy of the eastern South Atlantic.

This suite of closely spaced sites is ideally
suited for studies of the deep waters. Not only
have the sites lain within different water
masses and thus can provide samples suitable
for benthic faunal studies, but they also have
lain (and presently lie) at different depths, pro-
viding a profile of sites, all of which receive
approximately the same pelagic debris. Thus,
any differences in average accumuiation rates
for a given interval of time should be the result
of differences within two processes: dissolution
rates as a function of depth, and winnowing
and/or erosion. Detailed stratigraphic studies
and the analysis of the accumulation rates for
different sized components will aid in distin-
guishing these two processes.

Qur results should help stratigraphers estab-
lish a regional biostratigraphic framework tied

to magnetic stratigraphy., The recovery of

several stratigraphic sections within a relatively
small geographic area enhances the usefulness
of the material. This assures nearly complete
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Figure 74-2. Site 526 stratigraphic summary.
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. wwsiratigraphic sequence and
uptimal preservation of both the older parts of
the section (in deeper sites with less overbur-
den and diagenesisy and the younger parts (in
shallower sites with less dissolution).

The study of aseismic ridges in general, and
the Walvis Ridge in particular, allows us io ver-
ify our hypotheses concerning the age and sub-
sidence history of the ridge, and alse provides
samples of the upper basement compiex.
These samples allow us 10 study the magnetic
character, petrology, and chemical compeosition
of the crusial rocks as well as the mode of
emplacement of the basaltic basement complex.

In the foltowing paragraphs the sediment and
basement lithologies are suramarized /s order of
water depth af site along the transect (shallowest
to deepest),

Site 516

Site 526 (SA-11-7T} on crust the age of mag-
netic anomalies 31-32, is the shatiowest site
(dritled in the shallowest water) drilled during
the Walvis Ridge transect. Drilling yielded a
relatively complete and well preserved Neogene
and upper Paleogene calcarcous sedimentary
section (Figure 74-2). The hole was piston
cored 1o 2 sub-battom depth of 229 meters
{recovery rate of 98%), then rotary cored to
334 meters sub-bottom {recovery rate averaged
38%). We terminated ths hole when drilling
encountesed a thick sand formation creating
unstable hole conditions.

We recognized five major lithologic units
shown graphically on Figure 74-2.

Unit 1, from the mud line to about 138
meters sub-bottom is a very  homlogensous
fower Miocene white foraminifer and
foraminifer-nannofossit ooze {carbonate con-
tent is 97%). Ichnofossils are poorly preserved.

Unit B, from 130 meters to about 193 meters
is a homogeneous very pale orange to pinkish
gray, lower Oligacene nannofossil ooze with a
few chalk layers. Carbonate preservation is
moderate and bioturbation is slight. Car
bonates comprise about 92 per cent of the sedi-
ment.

Unit 1L, from 195 meters io about 2325
meters is a homogeneous pinkish gray, upper
Eocene, foraminifer-nannofossil ooze, devoid
of trace fossils, Carbonates comprise about 92
per cent of the sediment.

Unit IV, is a thin, white limestone layer with
macoliths.
&
of
pei
L

Frman

Unit v, from about 242 to 356 melersplex
calcareous sand with debris of bryvozoans, .
fragments of lameiflibranchs, and echine
The shell fragment debris indicates its dep
tion in very shallow water.

We did not penetrate the basement compl”

at this site. x5t
: i

3
Site 525 n

Site 525 (SA-11-1} on ¢rust of magnetic ano

maly 32 age, is on a broad, relatively flat cresr—
of a NNW-SSE trending block of the Walvis, o

Ridge. We drilled three holes (Figures 74-3

&5

. L, s
and 74-4) which sampled & complete section” |
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Figure 74-4. Hole 5258 stratigraphic summary.

from the sea floor to the top of a basement
complex fat 574 meters sub-bottom} and
penetrated an additional 103 roeters into the
pasement complex.

We recognized three major sedimentary
lithologic units at Site 325 The top of Unit I
ifa} consists of a very homogeneous nannofos-
sil and foraminifer-nannofossil ooze. The base
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of Unit Ia coincides with a color change and
major hiatus between upper Oligocene and
middle Eocene sediments at 270 meters sub-
bottorn. The bottom of Unit I (ib) consists of
nannofossil and foraminifer-nannofossil ooze
and chalk - which terminates near the well
preserved Cretaceous/ Tertiary boundary at 452
meters. Chert fragments were found near the
base of Unit Ib. The carbonate content in Unit
I is more than 90 per cent excepl near its base
where the carbonate is somewhat less.

Unit Il sediments extend from near the
Cretaceous/Tertiary boundary at 452 meters to
the basement complex at 574 meters and con-
sist of cyclical nannofossil marly chalk and
siltstone/sandstone of turbidite and/or slump
origin. The oldest sediments are upper Maes-
trichtian to upper Campanian. The carbonate
content of this unit is generally less than 50 per
cent. Beautifully preserved biogenic sedimen-
tary structures are present throughout the sec-
tion. A. spectacular 6-meter thick turbidite
sequence occurs at the base of Unit II and
overlies the basement complex.

Unit III consists of 0.2- to 2.0-meter sections
of bioturbated marly limesione and volcano-
genic sediment interlayered within the basaltic
basement rocks.

We drilled 103 meters of this basement com-
plex. The upper 20 meters is highly altered
greenish gray aphyric vesicular basalt; the
remainder is gray to black, moderately altered,
predominantly aphyric, vesicular flow and pil-
low basalt with glassy margins and numerous
calcite veins. Most of the large vesicles are
filled with calcite and small amounts of pyrite.
The groundmass is predominantly plagioclase
and clinopyroxene (augite) and has some
alteration products. The shipboard biostrati-
graphic and paleomagnetic results corroborate
crustal formation at Site 528 at about the time
of magnetic anomaly 32.

Site 529

Site 529 (SA-il-2) on crust the age of mag-
netic anomalies 31-32, is located near the
upper part of the slope on the Walvis Ridge
transect. We drilled here to sample those parts
of the section missed at other sites on the tran-
sect. The hole was continuously cored to a
sub-bottom depth of 417.0 meters and was ter-
minated when we had to return to port.

We recognized three major lithologic units at

Site 529 which are shown on Figure 74-5. Unit
I, consisting of a very homogeneous white to
pinkish gray lower Oligocene foraminifer-
nannofossil ooze, extends from the mud line to
about 160 meters sub-bottom. The sedimen-
tary structures are poorly preserved. Car-
bonates comprise about 95 per cent of the sedi-
ment. A hiatus occurs between the lower
Pliocene to middle Miocene, and most probably
within the middle Miocene sediments. The
sediments record slumps or mass movements
occurring in the early Pleistocene and late to
early Miocene (Figure 74-5),

>
[ PLANKTONIC CALCAREOUS
AGE & [UTHELOGY, FORAMINIFERAL NANNOPLANK TON CaC04 (%}
w|f £
HE 20NES 2ZONES
0] ;]8 = 20 40 60 80
—==r —
prairr, o | " T T N22 mised with FLY 1] S ———— y
=z g g RRRR HRSSRRSURSKE AN T
i o —— —+] N22 mixsd with PLE-5 NNTIL O pearsadiercs
3 —t—  —— N o PENDMFOAILE
3 - P e A T, L] ru
T Wl T e ik a.g:mumma- 1
M Y- =+ PMETRS 1
5 e 0] it D hamatus
?rn] At € cohru
50 : N NS X
FiL LN D exthy 3
o I ) &
L K oy T § Peceramorifia
ey S R, i
H 2 -, K, ¥ chramares
3 J:‘—J:»— =
] ] e at y
5 0 b CLE] .
K E Sl oy N 5. tefemnos —
100 il plieetes - T. crimatus
1 pe=
bk S=E=k K
== =] P2 NN :
13 s il o R ]
— =t
o ahateid $
. - -‘:+— —Q:“ \ W““ NP25 5 cperoensa ‘-.
3k [ ) g
jl] e PN
150 == —— L. ____] NP6 | 5 agtantur —
iy == ? 5. prechstentus
iy NP2) .
g '8, —r_'” r19 J
= z s ] - ?
E Tl 2] NPZ2 H reticutate 4
j 20 L 'y
- B el S T —
21 -~ ; 1
200 i]en NP21 | E sudatiens 3
2 J-:A_ :’
% Nabe Eimi | NP20 | S paevdoragrens
3 (23 L7 e it
] NP8 I,
. - 24, L\?fa} __________ Qs recor g ] %
5 =25 A il WNETRl ., C Julorns_ — ) /
2o L] i e ity L
28 2] NmM2| M tbrschtus
250 x SRR R
3z WO 5 mnodasg—
2 1 re NP1D M rontortus
!
2 NPS | D multeaduerus #
PR (PR gl Mgttt
30 ) 7 l
31 B ddailalalattatedy NPO H redeh i
LRI e
»a X e
3001 32 WS | F. cympanidorme .‘;
{3 ok EEEE SRR NP4 (E Facaiips = e |
3z ] . riaei
) L
P3b -4 o
i) I i e sy D R NPg H. kiginpelii ‘.
k] ™ P34 (SPSpUY A —
37/ _—— NP5 F. tympaniforms }
250 P3n . 1
) I [T S —— !
38 Pl £ macetivg /
— e <
38 3 _____ 5] € apnicus /
|4 a
o i Pl NPZ €. tanus _;
| SN W oarergay ] -
, 42
- M,
4004 E 5 43 A mayaroensis one ra zone
b 4 1 A 1 1

iUNTT

Figure 74-5. Site 529 stratigraphic summary.




Unit Il from 160 (o about 284 meters sub-
bottom {upper Paleocene), consists of pink
nannofossil ooze and chalk {with chalk increas-
ing with depth) and a few diagenetic chert
layers in the bottom half. Bioturbation is slight
to moderate and carbonates comprise 90 per
cent of the sediment.

Unit III extending from 284 to 417 meters
{the bottom of the core is upper Maestrichtian)
consists of light to olive gray foraminifer-
nannofossil chalk containing 85 per cent car-
bonate. Chert layers oceur in the upper half of
the unit. Biogenic sedimentary structures are
excellently preserved. A large slump structure
occurs in the upper Paleocene, other smaller
slump structures — one near the very well
preserved Cretaceous/Tertiary boundary —
also occur. Volcaniclastic sediments are abun-
dant in the lower part of the unit.

We did not reach the basement complex at
this site.

Site 528

Site 528 (SA-I1-3), on crust of age between
magnetic anomalies 31 and 32, is midway up
the western flank of the Walvis Ridge. The
two holes drilled here give a complete sedimen-
tary section [rom the sea floor to the top of a
basement complex at 474 meters sub-bottom,
(Figure 74-6). Drilling also penetrated an addi-
tional 80 meters into the basement complex.
We obtained a good sonic velocity log in that
hole.

Unit 1, from the sea floor to 160 meters sub-
bottom (lower Miocene to upper Oligocene)
consists mainly of white nannofossil and
foraminifer-nannofossil ocoze; the sediment
contain 90 per cent calcium carbonate.

Unit 11, from 160 to 383 meters consists of
lower Paleocene pinkish gray nannofossil ocze
and chalk (with chalk increasing at depth);
chert fragments occur near the base, The
sediments contain 85 to 90 per cent calcium
carbonate.

Unit 111, from 383 meters (early Paleocene,
near the Cretaceous/Tertiary boundary) to the
basement complex at 474 meters sub-bottom,
consists of an alternating sequence of light gray
to reddish brown nannofossil chalk and green-
ish gray volcanogenic sandstone to mudstone.
Turbidites occur near the base of the unit. The
carbonate content varies from 30 to 90 per
cent.
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Unit IV comprises 0.5- to 5.0-meter thick
beds of nannofossil chalk, calcareous mudstone
and volcanogenic sediment interbedded within
the basement complex. The nannofossils from
the oldest sediments both above and within the
basement compiex indicate they fall within the
A. cymbiformis Zone {Maestrichtian).

We drilled 80 meters into the basement com-
plex and recognized seven units, from between
3 to 17 meters thick, each separated by sedi-
ment of Unit IV, above. The seven units are
of two basic types: a medium- to fine-grained
slightly to moderately aitered, highly
plagioclase-phyric, massive, flow basalt which is
somewhat similar to material found at Site 527,
and an aphyric to sparsely plagioclase-phyric,
vesicular, moderately altered flow basalt. The
few vesicles seen in the first type are generally
filled with green clay minerals; both types have
subophitic textures.

The shipboard biostratigraphic and paleomag-
netic results (Figure 74-6) corroborate the cru-
stal formation at Site 528 during the time
between magnetic anomalies 31 and 32.

Site 527

Site 527 (SA-11-5), on crust of magnetic ano-
maly 31 age, is the deepest site on the western
flank of the Walvis Ridge. A single rotary-
drilled hole penetrated the complete sedimen-
tary section to the top of basement (at 341
meters sub-bottom) and an additional 44
meters into the basement complex. A density
log was run before the hole caved in.

We recognized five major sedimentary units
{shown on Figure 74-7}.

Unit I, from 0 to 102 meters sub-botiom,
consists of Pleistocene to upper Miocene very
homogeneous, white nannofossil and
foraminifer-nannofossil ooze comprising 95 per
cent carbonate.

Unit 11, from 102 to 142 meters is an upper
Miocene to upper Eocene brown marly nan-
nofossil ooze to nannofossil clay {(upper
Miocene to upper Eocene) showing some cyclic
sedimentation patterns. The carbonate content
ranges from 20 to 95 per cent. A major
decrease in sedimentation rate, or a hiatus, is
recorded between mid-Miocene to lower Oligo-
cene sediments.
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Unit 111, from 142 to 275 meters, consists of
alternating beds of nannofossil chalk and ooze
with chalk increasing with depth. The car-
bonate content is 85 per cent.

Unit 1V, a reddish brown muddy nannofossil
chalk, extends from near the well preserved
Tertiary/Cretaceous boundary at about 275
meters to the top of the basement complex at
341 meters sub-bottom. The non-calcareous
components are mainly volcanogenic sediment.

Unit ¥ comprises 0.02-, 0.06- and 3.50-meter
beds of nannofossil limestone and carbonate
mudstone interbedded within the basaltic base-
ment complex. A very sharp increase in cal-
cium, and decrease in magnesium, occurs
within the pore fluids here. The oldest sedi-
ment from both above and within the base-
ment complex is mid-upper Maestrichtian.

turbidite sediments are found near the bottom:
of the columns.

Basalt flows and lesser pillow basalts witl
intercalated sediment occur in the basemen
complex of all sites. The basalts range fron
aphyric to plagioclase-clivine-clinopyroxent
phyric basalt. Although basalts with alkaline
affinities have previously been dredged fron
near the Walvis Ridge, the suite recovered dur
ing Leg 74 has none of the mineralogica
characteristics often associated with alkal
basalts (pleochroic titan-augite, alkali feldspar
abundant apatite). We therefore tentatively
assume, pending shore-based geochemica
study, that these are tholeiitic basalts.

Sediment Accumulation Rates

One of the Leg 74 objectives was to obtair
infoermation on the history of the carbonatc
dissolution profile through the water column
We were able to reconstruct approximate aceu-
mulation rates on board ship for three broadly
defined sediment components: the coarse frac-



tion composed chiefly of foraminifers, the fine
carbonate fraction composed chiefly of
coccoliths, and the non-carbonate fraction com-
posed chiefly of volcanogenic material in the
lower part, and mainly of clay, in the upper
part of the section.

Figure 74-8 summarizes accumulation rates,
in g/cm?/10%y, for each of these components
over the past 70 million years. Ages were
estimated using the time scale compiled by
Vincent {1975}! for the Neogene, and by Har-
denbol and Berggren (1978)? for the Paleo-
gene. We also used shipboard magnetic meas-
urements which were particularly helpful in our
estimates of late Cretaceous sedimentation
rates.

Overall accumulation rates reflect variations
both in the production and in the dissolution of
carbonate; only in the Late Cretaceous and the
early Paleocene do volcanogenic sediments
significantly contribute to the overall accumula-
tion. They add 0.7, 0.8, and 1.0 g/cm?/10% to
the three upper Cretacecus sections and about
half that amount to the lower Paleocene sec-
tion. Carbeonate production averaged about |
g/cm?/10% during the past three miliion years.
The rate was probably about the same during
the early Miocene, the mid-to-early Eocene and
the Paleocene. Carbonate was being produced
at over twice this rate during the Pliocene, and
the latter part of the middle Miocene and at
about half this rate during the late Miocene
and much of the Oligocene. At the times of
‘maximum carbonate production, the ratio of
foraminifer to nannofossil production was
highest, supporting the inference that this
broad-scale variation reflects the history of
regional fertility.

Superimposed upon this temporal pattern, we
detect some variation in the vertical dissolution
gradient. This is on the basis of foraminifer
data in the shallowest parl, and coccolith data,

Wincent, E., 1975. Neogene planktonic foraminifera
from the Central North Pacific, Leg 32, Deep Sea
Drilling Project. in Larson, R. L., Moberly, R_ er al.,
1975. Initial Reports of the Deep Sea Drilling Pro-
ject, Volume 32, Washington (U.S. Government
Printing Office), p. 765-791.

IHardenbol, J. and Berggren, W. W., 1978. A new
Paleogene numerical time scale. AAPG Studies in
Geology No. 6, p. 213-234.
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in the deeper part of our traverse). Pleisto-
cene, Pliccene, and Paleocene, foraminifers
occur even in the deepest site, Site 527, foram-
inifers accumulated at Site 528 except during
the Oligocene. (Oligocene foraminifers ure
present but accumulated at a negligible —
0.007 g/cm?/10%y — rate. No foraminifer-free
sediment accumulated at the shallower three
sites).

The degree of undersaturation of the upper
part of the water column was considerably
greater during the times of high carbonate pro-
duction. If the carbonate dissolution rate at
2500 meters water depth had been as high in
the late Miocene and Oligocene as it was
during the last 3 million years or during the
mid-Miocene, no foraminifers would have sur-
vived, yet we see that the Oligocene
foraminiferal accumulation at 2500 meters (Site
525) was not much less than at 1000 meters
(Site 526).

We did not have sufficient time to estimate
the foraminiferal accumulation rates in the
more indurated parts of the sections. These
will be complicated by diagenetic effects.

We noted a second surprising phenomenon;
the coccolith accumulation rate systematically
increases downslope, showing that winnowing
is not confined Lo the shallow part of the ridge.
The accumulation rate of non-carbonate sedi-
ments varies in a similar manner in the upper
part of the section where this component
comprises fine-grain clay. Over the past five
million years, coccoliths accurnulated fastest in
the deepest site at 4400 meters (Site 527). At
other times when the CCD was shallower, coc-
coliths were dissolved from the deepest site.
During the Oligocene, for example, coccolith
accumulation was greatest at 3000 meters (Site
529}, decreasing at shallower depths owing to
winnowing, and in deeper water owing to disso-
lution.

Biostratigraphy and Evolution of Walvis Ridge
Floras and Faunas

Within the Leg 74 area, sedimentation began
upon the Walvis Ridge during the early Maes-
trichtian. The benthic faunas and the ratio of
planktonic to benthic foraminifer sediments
deposited in the forming basalt layers at both
the shallower and deeper sites confirm the
approximate depth of basalt formation
predicted by their present-day depths and stan-
dard back-tracking techniques. Shallow-water
faunas and turbidites from shallow pinacles
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near our sites, contain abundant [roceramus
fragments. Maestrichtian nannoplankton and
planktonic foraminifers are typical of middle
latitudes. Preservation, however, varies among
the sites and appears to be strongly affected by
the amount of sedimentary overburden. Nan-
nofossils are moderately well preserved
throughout, but foraminifers are poorly
preserved at both Sites 525 and 529; the best
preserved faunas are found at the deeper Site
527.

We cored the Cretaceous/Tertiary boundary
in four continuous sedimentary sequences
which contain diverse nannofossil and foramin-
iferal biotas. The sediments contain substantial
amounts of volcanic material below the boun-
dary at all sites, and up into the Paleocene at
Site 525. A short zone of blue-gray sediment
just below the boundary contains a warmer-
water fauna, suggesting that slightly warmer
surface waters moved into this area just before
the end of the Cretaceous. All sediments con-
tain calcareous ooze and moderately well
preserved nannofossils, but rather poorly
preserved foraminifers.

In the basal Paleocene, the volcanic contribu-
tion has altered the sediments to rich hues of
brown and green at several sites; fossils are
nontheless well preserved at all but Site 529.
Here the sediments are strongly lithified,
presumably owing to overburden. The basal
Tertiary G. eugubina Zone was recovered,
attesting to the relative stability of conditions.
The Paleocene faunas are typical of those often
found in the middle latitudes and floras contain
temperate  waler mass  indicators. The
shallowest site probably lay close to sea level at
this time and contained a carbonate shelf fauna
subjected to large influxes of volcanic maierial.
Sedimentation during the Paleocene was more
continuous at the deeper, than at the shal-
lower, sites, e.g., hiatuses were greater at Sites
525 and 529 at the end of the early Paleocene
(Figure 74-9). Some of the best preserved
nannofossils are found in the upper Paleocene
of Site 529 despite the large overburden at this
site.

Early Eocene faunas are relatively well
preserved at all sites and indicate deposition at
intermediate depths. The faunas contain
sufficient warmer-water elements to indicate
warmed surface waters in this area. Above this
level, preservation worsens markedly and the
South Atlantic episode of poorly preserved
middle Eocene sediments is evidenced on the




Walvis Ridge. Hiatuses further interrupt this
sequence and we found little continuity from
the middle into upper Eocene suggesting
intensified erosion. By the late Eocene, Site
527 was approachng the CCD and most of the
foraminifers were dissolved. Nevertheless, the
nannoflora was useful for zonation in this inter-
val. Little of the late Eocene is revovered at
any of the other sites; faunas contain typical

shallowest site, Site 526, lay near the
shelf/slope intercept as evidenced by the large
amounts of redeposited shallower-water sedi-
ments and fossils. :

The Eocene/Oligocene Lransition is preserved
only at Site 529 where we recovered a thick
transitional sequence containing well preserved
biotas. A regression occurred at the shallowest

middle latitude species and sediments are site, Site 526, and consequently sediment was
nearly all carbonate oozes. At this time, the removed during this time. At the deeper sites,
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hiatuses vary in duration from less than a mil-
lion years, to the entire early QOligocene. Site
529 was apparently in an area of active sedi-
ment slumping and removal, but was not itself
subjected to sediment erosion.

The only continuous Oligocene sequence was
recovered at Site 529. It contains temperate
fossils which include several moderately well
preserved boreal species. Drilling at the shal-
lower site, Site 526, penetrated a nearly com-
plete Oligocene section which must have lain at
depths greater than 500 meters, although con-
tinuing to receive shallow-water materials. The
effect of a middle Oligocene regression is
marked by increased sediment erosion at the
shallower site and by the presence of benthic
foraminifers that suggest shoaling water depths.
The other sites, however, apparently lay too
deep to record the effects of the regression.
Site 527 lay below the CCD for foraminifers
throughout the Oligocene; only at Site 526 did
we detect an interval of abundant Braarudos-
phaera.

The lower Miocene sequence contains
hiatuses in the lower part at Site 528 and in the
upper part at Site 529. The sedimentation rates
were generally high at all sites. Above the base
of the Miocene, which contains some warmer-
waler fossils, we found many boreal species.
Foraminifer and nannofossils were  well
preserved except adjacent to the hiatuses. The
sediment was nearly all intermediate-depth car-
bonate ooze, except at Site 527 which was a red
clay.

Middle Miocene sediments are marked by
hiatuses (Figure 9), redeposition, and higher
waler contents, as well as by core disturbance.
We were unable to subdivide these intervals
owing to the lack of tropical index fossils. The
buildup of the Antarctic ice sheet, at this time,
is evidenced by the lack of warmer-water fos-
sils and erosional disruption of sedimentation
producing somewhat longer hiatuses at the
deeper sites.

The late Miocene carbonate ooze contained
relatively well preserved middle latitude and
temperate water biota in a relatively complete
stratigraphic section. A change in benthic
foraminifers at this time may correlate with the
post Messinian high productivity episode in the
Atlantic.

We recovered four very well preserved and
apparently complete Pliocene sections contain-
ing boreal and temperate planktonic species.
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~ments contained well

The deepest site, Site 527, emerged above the
CCD at the beginning of the Pliocene and the
fossils here are well enough preserved to allow
detailed climatic studies. This site may have
lain in a slightly different surface watermass
(relative to the other sites) from the Pliocene
onwards. A marked decrease in boreal species
and their replacement by a typical middle lati-
tude fauna appears to have occurred in the
mid-Pliocene coincident with the extrapolated
base of the Gauss interval. Pliocene sediments
were recovered at Site 529, but active slumping
throughout the Neogene renders the sequence
here somewhat suspect.

Portions of the lower upper Pleistocene sedi-
preserved temperate
floras and faunas in coarse-grained foraminifer
nannofossil ooze. Active slumping continued
during the Pleistocene at Site 529.

Conclusions

® As suggested by crustal magnetic anomaly
patterns, this part of the Walvis Ridge was
formed at a mid-ocean-ridge spreading
center. The age of the basement is
approximately 69-71 million years (mag-
netic anomaly 31 to 32) with the sites in
deeper water slightly younger than the
upslope sites.

® The basement is composed of basaltic
flows intercalated with nannofossil chalk
and limestone containing a significant vol-
canogenic component. The basalts do not
appear to have an alkalic composition, but
shore-based  geochemical studies are
required to more accurately evaluate the
type of basalt recovered.

e The sections are dominated by carbonate
ooze and chalk. Dissolution apparently
had a marked effect on accumulation in
the deeper sites, particularly during the
late Miocene, Oligocene, and late Eocene,

® Volcanogenic material is common in the
Maestrichtian and lower  Paleocene
sediments and is probably derived from
sources on or near the Walvis Ridge,

¢ Accumulation rates in the shallowest site
drilled suggest that there were two peaks in
carbonate supply to the sea floor: one dur-
ing the early Pliocene, the other in the late
middle Miocene. Carbonate production
averaged ! gm/cm?/10% during much of
the rest of the Cenozoic.
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® The rates of dissolution as a function of
depth, calculated by combining data from
all the sites, indicate that the upper part of
the water column was more undersaturated
with respect to carbonate during times of
high carbonate production.

¢ The effects of winnowing on the sedi-
ments are shown by a systematic
downslope increase in the clay {non-
carbonate fraction) and coccolith (<63 pm
size fraction) accumulation rates. The coc-
colith accumulation rate is lowered in the
deepest site only during intervals of
intense dissolution when the CCD and
lysocline shoaled.

¢ Standard zonations for the foraminifer

and calcareous nannofossils could be used

through much of the section. The relative
abundances of some species commonly
used in tropical zonations, however, are
low in this area, and the stratigraphic range
of source species appear to be different.
Our results indicate that the upper Maes-
trichtian foraminifer zones need to be
revised. Careful correlation with the mag-
netic stratigraphies will help in establishing
the possible diachronism of species datum
planes.

® The Walvis Ridge faunas and floras are
temperate; the uppermost Maestrichtian
and early Eocene faunas appear to be war-
mest and the middle Miocene and lower
Pliocene faunas appear to be cooler-water
types. The boreal elements of the lower
Pliocene fauna are replaced by more tem-
perate forms in the mid-Pliocene.

® The Cretacecus/Tertiary boundary,
spanned by sediments containing well
preserved nannofossils, was recovered in
four of the five sites. The basal Tertiary
G. eugubina Zone was also recovered.

¢ The shallowest site (526) did not sink
below sea level until the late Paleocene.
Here, benthic faunas are distinctly
different from those of the deeper sites
and from sites on continental slopes at
similar depths.

® The effect of a middle Oligocene regres-
sion is recorded by the benthic foramin-
ifers of Site 526 which indicates that water
depths rapidly shoaled and then deepened.
Other sites were too deep to record a
change in the benthic fauna.
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Leg 75!
Walvis Ridge

Leg 75 began in Walvis Bay, South Africa on 26
July and ended in Recife, Brazil on 6 September
1980. Eight holes were drilled at three sites on the
Walvis Ridge.

Introduction

Legs 71 through 75 were devoled to the
study of late Mesozoic and Cenozoic paleoen-
vironments in the South Atlantic Ocean. Leg
75 was planned to study, in particular, the
development of anaerobic conditions in ancient
oceans and the effect of the Walvis Ridge as a
barrier to oceanic circulation in the South
Atlantic.

Anaerobic sediments indicative of deposition
in a reducing environment are not extensive in
the modern open ocean; the location and the
extent, however, of such depositional environ-
ments are of exceptional interest because high
concentrations of organic carbon can accumu-
late and be preserved under such conditions.
Today such environments are restricted either
to isolated basins whose bottom waters are not,
or are only very slowly, renewed, or to sub-
strates beneath the oceanic mid-water oxygen
minimum developed under highly fertile and
productive surface-water masses along con-
tinental margins. Prime examples of the first
case, euxinic conditions, are the Black Sea and
the Cariaco Trench. Examples of the second
case are known from the continental margins
off west India, southwest Africa, and from the
Gulf of California. The two types of deposi-
tional environments are similar because lam-
inated anaerobic sediments with a high organic
carbon content occur in both, but they can be
distinguished by reconstruction of their paleo-
geographic and pal:obathymetric setting and by
analyses of the fossil contents of their sedi-
ments.

Conditions favorable to the development of
black shales in the deep ocean occurred several
times during the Cretaceous when anaerobic
sediments were laid down over wide regions in
several ocean basins.

"From a Leg 75 preliminary report prepared by Wil-

liam W, Hay, Jean-Claude Sibuet (co-chief scientists),
Eric J. Barron, Robert E. Boyce, Simon Brassell,
Walter E. Dean, Barbara H. Keating, Charles L.
McNulty, Philip A. Meyers, Masato Nohara, Roger
E. Schallreuter, John C. Steinmetz, Dorrik Stow, and
Herbert Stradner.




Results from Leg 40 have shown that at Site
361 in the Cape Basin (4549 meters water
depth), the lowermost 313 meters are alternat-
ing upper Albian to lower Aptian black shale,
sandy mudstone, and sandstone. The shale
showed little variation in compositicn and the
organic carbon content averaged 3 per cent (by
weight).

At Site 363 on the Walvis Ridge (2248
meters water depth) we found no black shale,
but encountered 2- to 4- ¢m thick beds of
arganic carbon-rich black pyritic mudstone in
upper Albian strata, suggesting that at least
localized reducing conditions existed.

At Site 364 on the continental margin off
Angola (2439 meters water depth) we found
black shale and organic carbon-rich limesione
in the lower Santonian-upper Albian and in the
lower Albian-upper Aptian; organic carbon
content of individual beds reaches up to 26 per
cent.

The main scientific objective of Leg 75 was
to investigate the environmental history of the
South Atlantic and to determine whether the
Cretaceous black shale was deposited in the
bottom of a barren, anoxic basin or at mid-
depths within the oxygen minimum layer of a
quasi-normal oceanic basin, and whether the
anoxia was a result of an abnormally high
influx of organic matter, or was caused by
salinity or temperature-induced stratification.

Another objective, linked to this primary
question, was to study the oceanographic
effects of the subsidence of a continuous ase-
ismic ridge attached to a passive continental
margin. Unlike the Rio Grande Rise, the
Walvis Ridge has no deep passages to permit
northward flow of bottom waters and it was
important to determine the extent to which the
Walvis Ridge has served as a dam to circulation
and to current-transported sediments.

Table 75-1 summarizes occupation at the
three Leg 75 sites; their locations are shown on
Figure 75-1. We devoted most of the drilling
time to three holes at one site, Site 530, in the
Angola Basin, Drilling at Site 531 was
attempted on a guyot-like feature on the
Walvis Ridge but could not be spudded in. We
devoted the remainder of the time to hydraulic
piston coring at Site 532, near the Leg 40 Site
362, to obtain a detailed record of the Benguela
upwelling system.
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AFRICA

MID ATLANTIC RiDGE

Figure 75-1. Location map of Sites 530, 531, and 532

Site 530

Site 530 is in the southeastern corner of the
Angola Basin, about 20 km north of the Walvis
escarpment, near the eastern end of the Walvis
Ridge. It lies on the abyssal floor of the
Angola Basin and exhibits a seismic strati-
graphic sequence typical for the entire deep
part of the basin.

Magnetic lineations of the basement are not
distinct at Site 530. The M sequence (MO to
MI11) has been clearly identified in the Cape
Basin south of the Walvis Ridge by Rabinowitz
(1976)!. Cande and Rabinowitz (1978)? have
published an interpretation of the Angola Basin
anomalies in which they suggest that a ridge
jump occurred approximately at the time of
Anomaly MO or later, so that the basement at
Site 530 would be lower Aptian or younget.
One of the objectives of drilling at this site was
to determine the basement age and establish
whether the hypothesis of a ridge jump in the
southern Angola Basin is correct.

{Rabinowitz, P. D., 1976. A geophysical study of the
_continental margins of Southern Africa. Geol. Soc.
Amer. Bull., v. 27, p. 1643-1633.

2Cande, S., and Rabinowitz, P. D.. 1978, Mésozoic
seafloor spreading bordering conjugate continental
margins of Angola and Brazil. Proc. of Offshore
Technical Conference, Rep. OTC 3268, Houston,

1869-1876.




Table 2. Leg 75 Coring Summary
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Sub-bottom

Water

Depth! Penetration No. of Meters Meters Per Cent
Hole  Dates (1980) Latitude Longitude {m) (m) Cores  Cored  Recovered  Recovery
530 29-30 July  19°11.26'S 9"23.15'E 4629 125 2 11.0 9.2 83.6
530A 30 July- 19°1126'S 9°23.15E 4629 1121.0 108 996.0 619.46 62.2

15 August
530B  15-18 August 19°11.26'S 9°23.15E 4629 180.6 48 180.6 155.08 85.9
531 19 August  19°38.44'S 9°3531'E 1267 | 1 1 0.02 2
531A 19 August  19°38.44'S 9°354TE 1267 1 1 1 0.27 27
532 20-21 August 19°44.61'S 10‘;31.13'5 1331 250.8 61 250.8 232.44- 92.7
532A  21-23 August 19°44.64'S 10°31.13E 1331 199.6 47 199.6 161.15 80.7
532B  23-25 August 19°44.66'S 10°31.13YE 1331 291.3 74 2913 267.0 91.7
342 1859.3  1444.62 78.0

'Water depths from sea level,

Extensive multi-channel seismic surveys of
the area had been carried out by the University
of Texas Marine Science Institute and the Bun-
desanstalt  fiir  Geowissenschaften  und
Rohstoffe. Correlating the results of drilling at
DSDP Sites 362 and 363 with the processed
‘multi-channel seismic profile (BGR-36) allowed
us to identify three main sequences bounded
by discontinuities on the adjacent Walvis
Ridge. The lowest surface of discontinuity was
thought to be a paraconformity where the
Cenomanian and much or all of the Turonian
would be missing, as at Site 363; the middle
discontinuity was expected to be early Oligo-
cene, the top of the Braarudosphaera chalk as
noted at Sites 362 and 363; the upper discon-
tinuity was expected to be middle Miocene
corresponding 1o strata which had been drilled
at Site 362. Because of the water depth
difference and probable differences in sedimen-
lary facies, we could not with certainty extend
this seismic stratigraphy to the deep Angola
Basin — except for the lowest discontinuity
which can be recognized throughout the area.
This discontinuity is thought to correspond to a
Cenomanian-Turonian hiatus also known to

occur near the base of the upper black shale
sequence at Site 364. Prior 10 drilling the
interpretation of seismic stratigraphy was lim-
ited to tracing the lower discontinuity and to
studying the basal onlap of the sequence above
it. We recovered only two cores from Hole 530
before a dropped heat-flow tool plugged the
drillstring and forced us to abandon the hole.

We washed Hole 530A to 125 meters sub-
bottom, then continuously cored it to basalt at
about 1103 meters sub-bottom. We recovered
three basalt cores before slow drilling progress
forced us to terminate the hole.

Although we attempted to measure the water
ternperature (heat probe) near the bottom of
the hole at two intermediate levels and at the
mud line the results were unsatisfactory. Fol-
lowing some operational difficulties, however,
we successfully ran the gamma-ray log, senic
log, induction log, laterolog, neutron log and
temperature log in the bottom part of the hole.

We continuously cored Hole 530B with the
hydraulic piston coring to a sub-bottom depth
of 180.6 meters, taking 48 cores. ’
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Figures 75-2 and 75-3 summarize the strati-
graphic sequences at Hole 530A, and 530B.

Nine lithologic units, eight sedimentary and
one basait, were recognized at Site 530 in the
southern Angola Basin (Table 75-2).
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Figure 75-3. Stratigraphic column for Hole 530B.

(See Figure 75-2 for legend to lithologic
symbols.)
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Unit 1: Nannofossil marl and ooze, diatom
ooze, and debris-flow deposits (0 to 110 meters
sub-bottom; Pleistocene, 0-1.7 m.y.B.P.)

Unit 1 sediments contain mixtures of
nannofossils, diatoms, and clay, in roughly that
order of abundance. The debris-flow deposits
and turbidites are superimposed on these back-
ground pelagic sediments at a number of
horizons within the unit. The unit is subdi-
vided into two sub-units on the basis of rela-
tive abundance of diatoms and nannofossils.

More abundant nannofossils and foramin-
ifers in Sub-unit 1a records a deepening CCD
during the Pleistocene and Holocene.
Numbers of diatoms increase in the older Pleis-
tocene and Pliocene sediments. The Pleisto-
cene and Holocene sediments, rich in both dia-
toms and calcareous microfossils, are interbed-
ded with debris-flow deposits and diatom-rich
mud turbidites.

Maximum diatom productivity occurred dur-
ing the Pliocene, and is probably associated
with the maximum extent of upwelling condi-
tions off the coast of southwest Africa. Shoal-
ing of the CCD, as indicated by low to nil con-
centrations of carbonate, and high diatom pro-
ductivity resulted in the accumulation of
diatom-rich, carbonate-poor sediments inter-
bedded with debris-flow deposits to form Sub-
unit 1b.

The debris-flow deposits are present at
several horizons within Unit 1 and are thicker
toward the base of the unit to a maximum-
thickness of about 6 meters. The clasts of this
debris-flow deposit comprise at least 7 or 8
different lithologies found in overlying and
underlying sequences, and include calcareous
and siliceous marl, mud, and a few sandy clasts
and shell fragments, Sizes of clasts vary, and
range from about 5 mm to at least 40 cm in
maximum dimension. Most clasts are elongate
and are subrounded to well rounded. Stages of
clast disintegration vary from those with sharp,
well defined outlines, to those with completely
smeared-out multicolored streaks and mottles.
Some clasts are in contact with each other but

most are supported in a dominantly diatom-
nannofossil ooze matrix.

The clasts within the debris-flow deposits
probably came from sediments deposited at
approximately the same time on the Walvis
Ridge. The larger flows can be interpreted
from seismic reflection profiles 1o have moved
down slope 15 to 20 km. Thick (20-100 ¢cm)




Table 75-2 Composition, cores, and depths of occurrence, thickness, age, and sedimentation rates
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of lithologic units cored at Site 530, southern Angola Basin

Sub-bottom Sedimentation
Depth Thickness Rate
Unit Lithology Cores (m) (m) Age (m/m.y.)
la  Diatom nannofossil 530B, 1-14 0-58 58 Holocene to ?
marl and ooze and Pleistocene
deposits
b Diatom ooze and  530B, 15-27 58-110 52 Pleistocene
" debris-flow
deposits
2 Nannofagssil clay 530B, 28-48, 110-277 167 Pleistocene to 20
marl, and coze and 530A, 1-16 upper Miocene
debris-flow (1.7-10 m.y.b.p.)
deposits
3 Red and green mud S30A, 17-36  277-467 190 Lower Miocene to 9
Oligocene (10-
37 m.y.b.p.)
4 Multicolored mud- 530A, 37-50  467-600 133 Eocene to 5
stone, marlstone, ‘ Maestrichtian
chalk, and clastic (37-66 m.y.b.p.)
limestone
5a  Dark green mud-  530A, 50-55  600-647.5 47.5 Maestrichtian 16
stone, marlstone (66-69 m.y.b.p.)
and clastic
limestone
Sb  Dark green mud- 5304, 56-61 600.5-704.5 57 Maestrichtian to 38
stone, marlstone, ) middle Campanian
clastic (69-70.5 m.y.b.p.)
limestone, and
‘siliciclastic
sandstone
5¢c Dark green mud- 5304, 62-70 704.5-790 85.5 Middie-lower 11
stone, marlstone, Campanian
and calcareous (70.5-77.5 m.y.b.p.)
siliciclastic
sandstone
6 °  Glauconitic 530A, 71-75  790-831 41 Upper-middie Santonian
sandstone Sect. 1 & 2 (77.5-80.5 m.y.b.p.)
7 Variegated red 5304, 75, 831-940 109 Lower Santonian to 31
and green clay- Sect. 3-86 Coniacian (80.5-
stone, siltstone, 84 m.y.b.p)
and sandstone
8 Red and green 530A, 87-105 940-1103 163 Coniacian to Albian 9
claystone and (84-102.5 m.y.b.p.}
marlstone with
interbedded
black shale
9 Basalt 530A, 105, 1103-1121 19
CC-108




clay-diatom turbidites are approximately equal
in abundance to pelagic coze and marl in sub-
unit la. The turbidites may also have come
from the Walvis Ridge where similar materials
of the same age were recovered at Sites 362
and 532.

Unit 2: Nannofossil marl, clay, and ooze and
debris-flow deposits (110 to 277 meters sub-
bottom; Pliocene and upper Miocene, 1.7-10
m.y.B.P.).

Unit 2 comprises mainly calcareous biogenic
sediments interbedded with thick debris-flow
deposits and thin mud turbidites. Sediments
are light greenish gray to olive to olive gray:
the darker colors reflect an increasing clay con-
tent. The biogenic sediments are composed
mainly of nannofossils, with variable contents
of foraminifers, clay, and source siliceous
material. The marked increase in carbonate as
nannofossil marl and ooze, beginning in the
late Miocene probably resulted from a combi-
nation of rapid deepening of the CCD and
increased  productivity as the Benguela
upwelling system came into being. Turbidity
currents supplied fine-grained clastic sediments
that formed clay-marl-ooze cycles in Unit 2 but
most of the sediment that accumulated was
pelagic nannofossil debris. The oldest evidence
of sediment supply from the Walvis Ridge is
recorded by the debris-flow deposits that began
to accumulate during the late Miocene. The
thickness of the largest debris flow deposit near
the top of Unit 2 is at least 32 meters. As in
Unit 1, the clasts include 7 or 8§ multicolored
mud, marl, and ooze lithologies, as well as a
few basalt pebbles. Here they range up to 60
cm in diameter, The base of this unit coincides
with a change in sonic velocity and density of
the sediment.

Unit 3: Green and red mud {277 to 467
meters  sub-bottom; basal Miocene through
upper Oligocene, 10-30 m.y.B.P.)

Unit 3 comprises very thinly bedded basinal
turbidite, pelagic clay, and volcanogenic-
palagonitic silt. The sediments were deposited
from the late Oligocene to the lale Miocene
following a period of much reduced sedimenta-
tion during middle Eocene through early Oligo-
cene. Seismic reflection profiles show that the
equivalent of this unit extends over much of
the Angola Basin and was dominated by sedi-
ment contribution from the African continental
margin.

The lower Qligocene may be represented at
the base of the unit by a condensed section
with hiatuses. The base of Unit 3 corresponds
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to the widespread lower seismic discontinuity
- the anticipated Cenomanian-Turonian
hiatus.

Unit 4 Multicolored mudstone, marlsione,
chalk, and clastic limestone {467 to 600 meters
sub-bottom; Eocene, Paleocene, and upper
Maestrichtian, 50-66 m.y.B.P.).

Unit 4 comprises small amounts of red and
dominantly green mudstone, calcareous mud-
stone, and marlstone, with numerous interbeds
of nannofossilt chalk and clastic limestone. The
colors vary with the proportions of carbonate
present: white and bluish white limestone, yel-
lowish gray chalk, greenish and olive-gray
mudstone, dark greenish gray mudsione, pale
yellow marlstone, brownish gray mudstone.

The clastic limestone beds contain mainly
shallow water carbonate debris; including
benthic reef foraminifers, shell debris, and
fragments of calcareous algae and bryozoans,
mixed with volcanic rock fragments, quartz,
feldspar, glauconite and heavy minerals, The
carbonate and mud tend to occur as turbidites
with sharp, scoured, and loaded bases, and
with more gradational, bioturbated tops.

The Cretaceous/Tertiary boundary (65
m.y.B.P.} is well represented in this unit, and is
documented by, moderately to well preserved,
nannofossils in Core 50, Section 2 {593.0
melers). Study of nannofossils on board ship
reveaied that the boundary lies between 14 cm
and 33 cm in Core 50 in Section 2. The
boundry is not a sharp break between Maes-
trichtian and Paleocene assemblages and some
interlayering or mixing may be present.
Paleomagnetic studies show a shift in polarity
just below the paleontologic boundary that is
normal above and reversed below 63 cm.
Further shore-based studies of additional
samples should reveal the precise location and
nature of the boundary on the basis of first
occurrences of Tertiary nannoplankton.

Unit 5: Mudstone, marlstone, clastic lime-
stone, and siliciclastic sandstone (600 to 790
meters sub-bottom; lower Maestrichtian and
Campanian; 66.7-77.5 m.y.B.P.).

Unit 5 contains no chalk beds, and interbeds
of clastic limestone are less common down-
ward. The carbonate clastic debris is replaced
by dark-colored siliciclastic sandstone down
section and by glauconitic sandstone near the
base of the unit,

Partly silicified fragments of the large mol-
lusk [fnoceramus are present in many of the




cores. The fragments consisting of slabs 0.5 Lo
1.0 cm thick fibrous calcite (the prismatic layer
of the mollusk shell), are usually oriented
parallel 1o bedding, and often occur as continu-
ous or partly broken layers. Most fnoceramus
fragments have a broken gray outer rim of
varying thickness in which the calcite has been
replaced by silica.

Several irregular sequences of thickening and
thinning turbidites in Unit 4 and 5 suggest that
these sediments may have been deposited on
fan lobes and in small channels.

The base of Unit 5 is marked by an increase
in sonic velocity and a decrease in density
reflecting the relatively high velocity but a low
density of the glauconitic sandstone of Unit 6.

Unit 6 Glauconitic sandstone (790 to 831

meters  sub-bottom; Campanian-Santonian,
77.5-80.5 m.y.B.P.).
The dominant lithology is carbonate-

cemented, greenish black, glauconitic sand-
stone with limonitic ooids which were probably
altered from glauconite or chamosite. The
sand occurs as thin {5-10 cm} to thick (1-3
meters) graded turbidites. Many of the turbi-
dites show complete Bouma sequences.

We initially thought that these coarse materi-
als were derived from the top of the Walvis
Ridge. By back-tracking the bathymetry of the
ridge, however, we inferred that most of the
ridge crest was already deeply submerged
(about 1 km) by the time the first coarse glau-
conitic sands were deposited during the San-
tonian (about 81 m.y.B.P.). Possibly one or
more volcanic islands or seamounts with shal-
low water platforms were present, but we have
no bathymetric evidence lo suggest that these
features existed. We conclude, therefore, that
the source of the coarse clastic was probably
the African continental margin, channeled into
the basin down submarine canyons.

Unit 7: Variegated rted, green and purple
claystone, siltstone, and sandstone (831 to 940
meters sub-bottom; lower Santonian and upper
Coniacian, 80.5-84 m.y B.P.}.

Unit 7 comprises red claystone with
interbeds of green, red, and purple silistone
and claystone, and green sandstone forming
numerous repeated turbidite sequences.

Unit 8 Red and green claystone and marl-
stone with interbedded black shale (940 to
1103 meters sub-bottom; lower Coniacian,
lower Turonian, Cenomanian and upper
Albian, 85-102.5 m.y.B.P.).
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Unit 8 is dominantly red and green claystone
with some black shale beds. Faint horizontal
laminae and low-angle cross-laminae suggest
that the greenish gray and grayish red claystone
beds are probably fine-grained turbidites inter-
bedded with basinal pelagic sediments.

The black shale beds average 5 per core and
are commonly between 2 and 15 cm thick; they
are interbedded with green claystone. The
black shale beds may contain very low-
amplitude ripples, as well as fine horizontal
lamination and bioturbation structures. They
are commonly fissile and, more rarely, massive.

A hiatus representing the late Turonian (86-
90 m.v.B.P.) occurs within this unit, but does
not have any pronounced physical expression.

The sediments in Units 8 through 6 comprise
a classic progradational submarine fan sequence
grading from basinal (Unit 8) and lower-fan
deposits (Unit 7), through middle fan lobe and
channel sediments (Unit 7), to a thick upper-
fan channel sandstone {(Unit 6). These are
overlain by a thinning- and fning-upward
channel fill sequence {Unit 3¢). We do not yet
have direct evidence for the source of these
basinal and fan sediments, but the shape of the
sedimentary wedge on seismic reflection
profiles suggests that all of these sediments
were derived from the African continental mar-
gin. The coarse-clastic turbidites consist mostly
of shallow-water debris, which is particularly
evidenced by the oolitic glauconitic sand and
shallow-water carbonate sand. These different
materials, first glauconitic sand, then siliciclas-
tic sand, and finally carbonate sand, were pro-
gressively supplied 1o Site 530 either by change
in sediment type in the same general source
area, or by contributions from several different
sources. The fact that we commonly saw mas-
sive or interlaminated mixtures of two coarse-
clastic types suggests that the different materi-
als were supplied from the same general area
either by exposure, by erosion of different
types of sediment or, more likely, by progres-
sive formation and accumulation of different
sediment types in the same general source area.

The green color in Unit 8 is the result of
diagenetic reduction of iron in red clay around
layers rich in organic matter that subsequently
formed the black shales. We suggest the fol-
lowing sequence of events for the interbedded
red, green, and black clay lithologies observed
in Unit 8.

a. The red clay matrix containing low concen-
trations of organic matter was deposited by -




pelagic and turbiditic processes. Deposition
of this background sediment was inter-
rupted periodically by the deposition of clay
containing high concentrations of organic
matter, also deposited as distai turbidites.
Both clay types were deposited in an oxy-
genated bottom-water environment.

b. The high biological and chemical oxygen
demand of the clay layers rich in organic
matter produced reducing conditions within
the sediments, and perhaps also in the
bottom waters overlying the sediments.

c. H,S was produced in the sediments by sul-
fate reducing bacteria and may have accu-
mulated, at least for a short distance in the
overlying bottom-waters, if the H,S was
supplied at a rate greater than 0, and/or if
0, was removed at rates greater than that
of H,S by bottom currents. The accumula-
tion of H,S in the bottom waters for some
distance above the sediment/water interface
would be aided by reduced bottom-water
circulation, but the primary cause of anoxic
conditions was the high biological and
chemical oxygen demand within the sedi-
ments. We have no evidence that reducing
bottom waters existed for any extensive
period of time after deposition of the
organic carbon-rich clays. The dominant
regime during the deposition of Unit 8 {and
overlying Unit 7) was one that permitted
the accumulation of oxidized organic
carbon-poor red clay.

d. The organic carbon-rich clay layers became
anoxic almost immediately after deposition
because of the high oxygen demand within
the sediments. Reducing  conditions
extended for a short distance into the
underlying red clay and into overlying clay
layers as they were deposited until oxidizing
conditions could be re-established. This
sequence of events would produce a
sequence of red clay with a black clay layer
sandwiched between two green clay layers
that were produced by reduction of the red
clay. [f another organic carbon-rich layer
was deposited before oxidizing conditions
were re-established the resulting sequence
would be alternating green (reduced red
clay) and black clay beds.

e. We believe that the color of the organic
tarbon-rich clay layers is black owing mainly
to organic matter and presence of FeS. The
reduction of iron in the clay adjacent to the
black clay would result in the green color of
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these adjacent beds. It would also cause the
migration of iron and sulfate ions toward
the organic carbon-rich beds to produce
localized concentrations of FeS at the boun-
dary between the black organic carbon-rich
bed and underlying organic carbon-poor
bed. In time the FeS was converted (o Fes§,
which resulted in the pyryte concentrations
commonly found at the contact between a
black shale and underlying green claystone.

In the South Atlantic, black shales were
formed during two distinct periods: the
Aptian-ecarly Albian and the late Albian-
Coniacian. The earlier event was widespread;
it is recorded in sediments of the Angola Basin
(Site 364), the Cape Basin (Site 361} and the
Falkland Plateau (Sites 327, 330 and 511).
The later event was a more limited occurrence
being previously detected only from the Angola
Basin (Sites 363 and 364) and the northern
slope of the Rio Grande Rise (Site 516). Black
shales, however, were also formed during the
late Albian-Coniacian in the southern North
Atlantic (e.g. Cape Verde Basin, Site 367).

At Site 530, upper-Albian to Coniacian the
black shale contains up to 16.5 per cent organic
carbon and is comparable with that of a similar
age from Site 364. Shipboard analyses show
that the organic matter in the black shale is
mainly derived from marine organisms, but a
few samples also contain terrestrially derived
organic matter. [f shore-based studies corro-
borate these preliminary findings, then the for-
mation of black shale at Site 530 may be very
similar to that at Site 364 where the upper
Albian-Coniacian black shale contain organic
matter either of marine origin or of mixed
marine/terrestrial origins with up to 8 per cent
plant debris. In contrast, the organic matter of
the earlier Aptian-Albian black shale at Site
364 was derived wholly from marine sources.

At Site 530, all the organic matter within the
black shale is immature as shown by its low
production index, the temperature of the max-
imum hydrocarbon production recorded during
Rock-Evaluation pyrolysis, and by the absence
of significant levels of gaseous hydrocarbons
formed by diagenetic processes.

The upper Miocene-Pleistocene biogenic
ooze recovered with the hydraulic piston corer
is high in organic carbon (up to 6%}, although
it shows evidence of extensive bioturbation.
The organic matter is predominately of marine
origin, and is certainly related te the high pro-
ductivity of the Benguela upwelling system,




A calculation of the mass of organic carbon
in Cretaceous Unit § gives 0.37 kg/em for the
tower 240 meters of the sediment column. The
Pleistocene and Pliocene sediments coniain
more than .40 kg/cm in the upper 200 meters
of sediment., The porosity is about 60 per cent
in the upper sediments and about 33 per cent
in the basal sediments thus the Pleistocens-
Plioceng  accumulation  was  actually  much
greater than the Cretaceops accumuation.

SUait 9 Basalt (1103-112F meters sub-
bottom).

We cored 19 meters of medium gray, fine-
grained basalt containing veins and vugs fitled
with calcite. The contact between the basalt
and red mudstone of Unit B occurs in the
core-catcher sample of Core 530A-105, Here
the basalt is lght gray with a thin, white,
altered glassy layer immediately below the
mudstone. White veins and veinlets of calcite
extend from the basalt into the overlying red-
dish mudstone for a distance of about 5 cm.
The meter of mudstope above the basalt
-appears ta be hydrbthermally zhered or baked.

The pidest sediment at Site 530 5 upper
Albian. Using van Hinte's {1976) tme scale
and extrapolating the previcus sedimeniation
rate, we infer its age to be [02.5 myBP.
Assuming a constant sea-floor spreading rate
for the creation of the oceanic crust ofder than
anomaly 34 (79 m.yv.B.P), we predict that the
oldest oceanic crust at the ocean-continent
boundary is 106 to 108 m.yB.P. {ie, early
Albian}, This supports the hypothesis of a
ridge crest jump in latest Aptian as proposed by
Cande and Rabinowitz (1978) just after the salt
deposition. This ridge jump explaing bath the
lack of sali deposits in the southeastern Angola
Basin and the relative eastward shift of the
Anomaly 34 lineation with respect to the axis
of symmetry of the South Atlantic,

Site 531

Marine geologists need to understand the
subsidence history of the Walvis Ridge in order
10 interpret the paleoceanography of the
southwest Atlantic. The best calibration peints
for subsidence of the ridge are the moments
when particular topographic features subsided
betow sea level.

The BGR-36 processed seismic profile shows
a flat-topped platform at this site. As this
guyot-like siructure is at a water depth of only
1360 meters we suspected that it had subsided

it
below sea level more recently than other
deeper parts of the ridge. Preliminary esti-
mates suggested that the platform subsided
below sea lgvel about 20 million vears ago —
after the formation of the adjacent ocean crust
— and would provide precise calibration for the
ridge subsidence curve.

A very hard bottom foiled, two attempts 1o
spud in at Site 3531 but two cores were
recovered which contain a small amount of
Pleistocene-Holocene foraminifer coze. The
second core, taken at Hole 531A, comains a
stogle small rock fragment about 1 centimeter
across. The rock fragments consist dominantly
of rounded to subrounded? coarse, sand-size
fragments of volcanic rock, red coralline algae,
mollusks, and possibly coral cemanted by cal-
cite. Red coralline algal fragments form about
70 per cent of the total. Much of the biogenic
material is replaced by cryplocrystaliine calcite,
although the cellular structure of the red algae
is well preserved. The sediment is well sorted
and the rock is grain-supported with sparry cal-
cife cement in the intergrain spaces.

The shallow-water indicators found at this
site are considerably betler preserved than the
recrystallized, rounded grains collected at Site
362, The virtual absence of younger sedimenis
suggests that at least the edges of the plateau
have been swept clean by currents. This reef-
like accumulation extends the maximum extent
of the Cretaceous carbonates in the southern
hemisphere by 4 16 3° paleward.

Site 532

Site 332, located on the eastern part of the
Walvis Ridge, is in a trough filled with rela-
tively thick sediment accumulations. It is
about 1.1 nautical miles from Leg 40 Site 362,
Our results generally apree with those {rom the
carlier drifling, although we recovered 235
meters of Pleistocene and Plioene sediments,
as opposed to 169 meters recovered at Site 363,

We chose to drill this relatively shallow site
with the hydraulic piston corer 1o best use the
limited time available. Operations at Site 530
had vyiclded the unexpected result that the
Pliocene and Pleisiocene sediments were rich in
diatoms and organic carbon and reflected the
Benguela upwelling system. The stratigraphic
record, however, had been cbseured by turbi-
dite and debris flows, so that no details of the
history of upwelling could be ascertained,
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The upper part of Site 362 had been continu-
ously cored by rotary drilling during Leg 40 but
all of the cores taken above 200 meters sub-
bottom were badly disturbed. The Site 362
cores are rich in diatoms and calcareous plank-
ton, and also have a high percentage of organic
carbon. The earlier workers recognized that
the sediments were a product of the Benguela
upwelling system which started in the Miocene.

We penetrated to a sub-bottom depth of
250.8 meters at Hole 532 and recovered 61
hydraulic piston cores (Figure 75-4).

Hole 532A was offset southwest and continu-
ously cored with the hydraulic piston corer to a
depth of 199.6 meters. The set of 47 cores
from Hole 532A will be used for special sedi-
mentary petrology and physical properties stu-
dies; only the core-catcher samples were exam-
ined aboard ship.

We continuously cored Hole 532B to a depth
of 291.3 meters, recovering 74 cores. Cores
1-56 were frozen on board ship to be used later
for geochemical studies. We studed the
remainder of the cores in the usual manner,

Recovery with the hydraulic piston corer was
generally good 1o excellent, however, the top
50-150 cm of nearly all of the cores (that we
opened) from the upper 100 meters was badly
disturbed. The disturbance was less below 100
meters, although parts of cores were gas-
cracked.
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Figure 75-4. Stratigraphic column for Holes 532 and 532B. (See Figure 75-2 for legend to litho-
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The sediments are calcareous and siliceous
biogenic open-marine pelagic deposits. They
comprise variable amounts of terrigenous clay
and a high percentage of organic carbon. They
accumulated rapidly at rates of between 25 and
60 m/m.y. We recognmized a single lithologic
unit with variations summarized as follows:

Color; light olive in uppermost Pleistocene,
dark layers increasing in intensity and fre-
quency in the mid-Pleistocene; color is
lighter into the upper Miocene.

Foraminifers: common in the Pleistocene, but
generally less than 10 per cent in the early
Pleistocene and older sediments.

Nannofossils: generally 20-50 per cent, fewer
in the upper Pliocene.

Diatoms: only become significant (10%-40%)
in the upper Pliocene.

Carbonate; decreases from the Pleistocene to
upper Pliocene (60%-70% to 20%-40%);
increases into the upper Miocene,

Organic Carbon: about 3 per cent-4 per cent in
the Pleistocene, 3 per cent-6 per cent in the
upper Pliccene, and 1 per cent-2 per c¢ent in
the upper Miocene.

Clay: Pleistocene
Miocene (50%-60%).

Interstitial water chemistry: salinity, chlorinity,
Ca™ ™ and Mgt ™t decrease with depth; pH
and alkalinity increase with depth.

(10%-20%) to upper

Sedimentation rates: Pleistocene (40 m/m.y.),
Pliocene (up 10 62 m/m.y.}, latest Miocene
(25 m/m.y.).

We interpret these general features in terms
of (1} biotic productivity, (2) terrigenous
input, and (3) early diagenesis within the sedi-
ment,

Changes in the biogenic component record
the development of the upwelling system. Pro-
ductivity appears to have increased from the
late Miccene to a maximum in the late
Pliocene with a slight subsequent decrease.
This is clearly reflected by the sediment color,
organic carbon content, and siliceous biogenic
component, but the total accumulation rate for
bicgenic sediment increases only by about 25
per cent. The increase in pH and alkalinity
with depth reflect sulfate reduction in the sedi-
ments accumulating beneath the high produc-
tivity area. The increase in productivity may be
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related to climatic cooling {and associated
effects) through the Pliocene and/or the north-
ward drift ol Site 532, either of which caused
an increased or expanded upwelling in the area.

We noted several diagenctic effects in the
sediments. The sharp decrease in numbers of
planktonic foraminifers in the older Pleistocene
sediments and the occurrence of broken tests
througheout the older part of the sequence may
be a function of either selective carbonate dis-
solution or exclusion of the planktonic foram-
inifers from the upwelling area. The carbonate
content of the sediment remains high and gen-
erally increases with depth through the
Pliocene. The nannofossils appear 1o be some-
what recrystallized in the upper Miocene sedi-
ments. We detected authigenic dolomite at
irregular intervals below 100 meters while apa-
tite or carbonate-apatite(?) and pyrite occur
throughout, suggesting that the scdiments
beneath the upwelling system rmuy be a
significant sink for phosphorous. The forma-
tion of these minerals is in part correlated with
the loss of Mg and Ca cations from the intersti-
tial water.

In addition o the trends noted above, clearly
defined light and dark sediment fuctuations
within 1-3 meler intervals represent an average
time span of 30,000-50,000 years. The dark
layers are richer in organic carbon, clay
minerals, and pyrite. One explanation for this
cyclicity might be the periodic.increase in pro-
ductivity leading to the relative increase of
plankionic species (without preservible skele-
tons) that ingest clay and organic matter caus-
ing their rapid deposition as fecal pellets, and
eventual preservation as the darker sediment
layers. The increased non-biogenic component
of the dark layers may be, in part, owing to an
increased terrestrial {wind-borne) influx of
clay-size material. We see little evidence thal
the light-dark cycles were caused by carbonate
dissolution within the sediment.

Qur main achievement on Leg 75 was to
explore two modes of accumulation of sedi-
ments rich in organic carbon. The mode seen
in the Cretaceous sediments does not involve
long periods of anoxia; the organic carbon
appears to be concentrated as a thin wrbidite
component within a thicker sequence almost
devoid of organic carbon. The mode recorded
in Pliocene-Pleistocene sediments involves
deposition beneath an upwelling system causing
organic matler to be dispersed throughout the
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sediment, although cycles may also be superim-
posed. The Pliocene-Pleistocene sediments are
thoroughly bioturbated and we see no evidence
for persisting anoxia in the overlying water in
spite - of the sediment’s high organic carbon
content. These two different modes have
resulted in significant concentration of organic
carbon, but the Pliocene-Pleistocene sediments
conlain the greater mass of organic carbon per
unit volume of the solid phase.

Leg 76!
Western North Atlantic Ocean

Leg 76 began on 11 October in Norfolk, Virginia
and ended 21 December in FL. Lauderdale, Florida.
Four holes were drilled at two sites {533 and 534).
Coring at Site 533 yielded 41 hydraulic piston cores,
24 rotary cores and four pressure-core-barrel cores.
Drilling at Site 534, occupied for a total of 44 days,
yielded 131 -cores, and penetrated to basement at
1635 meters sub-bottom. Drilling recovered the old-

est sediment sampled to date lrom an ocean basin.

Background and Objectives

Our two principal objectives of drilling in the
western North Atlantic Ocean were (1) to
recover samples at in sitw pressures using the
pressure core barrel to document the presence
of gas hydrates in the Upper Tertiary sediments
above the bottom-simulating-seismic reflector
in the Blake-Bahama Quter Ridge (Site 533),
and (2) to continuously core in Upper and
Middle Jurassic strata to reach, for the first
time, ocean-crust-type basement in the M-28
marine magnetic anomaly zone in the Blake-
Bahama Basin (Site 534).

The North American Basin, ofl the eastern
seaboard of the United States, adjoins one of
the oldest passive continental margins of the
modern oceans. The history of this ocean
basin spans in excess of 160 million years.
Earlier Challenger drilling (Legs 1, 2, 11, 43,

IFrom a Leg 76 preliminary report prepared by Leg 76 and
Leg 76 Extension scientists: Felix M. Gradstein, Robert E,
Sheridan (co-chief scientists), Leo A. Barnard, Deborah M.
Bliefnick, Jay L. Bowdler, Pierre H. Cotillon. Daniel HL\bib.
Robert B. Halley, Peter D. Jenden, Hideo Kagami, Hajimu
Kinoshita, Everly M. Keenan, John A. Kostecki, Keith A.
Kvenvolden, Michael Moutlade, James Ogg, James W. Pat-
ton, Kenneth A. Pisciotto, Isabella Premoli-Silva, Alastair H.
F. Robertson, Peter H. Roth, Thomas H. Shipley, Margaret
M. Testarmata, Richard V. Tyson, David K. Watkins, and
Larry Wells.
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and 44) has provided fundamental knowledge
of sea floor spreading, sedimentary, and paleo-
ceanographic processes occurring in this basin
over the last 145 million years. The absence of
samples from older sedimentary strata depo-
sited shortly after opening of the North Atlan-
tic Ocean, however, led JOIDES to plan
another site in the Blake-Bahama Basin. Most
of Leg 76 was devoted to accomplishing this
objective at Site 534 where basement was
thought to be as shallow as 1800 meters sub-
bottom in 4970 meters of water. The Leg 76
and other western North Atlantic sites are
shown in Figure 76-1.

Site 533
We drilled two holes at Site 533 (ENA-7)
without geographic offset on the Blake-Bahama
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Quter Ridge. Drilling yielded 41 hydraulic pis-
ton cores (0-167.5 melers), 24 totary cores,
-and four pressure-core-barrel (PCB)} cores
(141.5-399.0 meters). We also successfully
completed three heat probe measurements to
total depth, but were unable to log Site 333
because the bit failed to release. A summary
of drilling results is given on Table 76-1.

The continuous coring to a depth of 400
meters at Site 533 accomplished all of the
planned scientific objectives except for the log-
ging. We were able to conduct, for the first
time, a quantitative geochemical experiment on
gas-hydrates in the marine environment.

Lithology

We identified two lithologic units at Site 533
(Table 76-2). The oldest, Unit 2, is middle
upper Pliocene, dark greenish gray, calcareous
clay and mud. It generally lacks bedding struc-
tures and was deposited at a high rate during
the middle Pliocene and at a decreased during
the late Pliocene. A very low sedimentation
rate during latest Pliccene to earliest Pleisto-
cene indicates that sediment was eroded from
or transported over the site. This would corro-
borate the interpretation of a hiatus belween
Units 1 and 2 made on the basis of seismic
data. This hiatus, which dates back to 2.0-1.8
million years, may be related 1o the rapid esca-
lation of northern hemisphere glaciation cduring
the mid-Pliocene (around 3.5 m.y.B.P.).
Enhanced deep circulation during this time
could have caused the deep basin erosion,

Unit 1 is Pleistocene through Holocene light
gray green and rose, nannofossil clay and mud.
The unit is interpreted to have been deposited
by contour-following currents at relatively high
rates. [ts striking variations in microfossil
assemblages, calcium carbonate content, and
color are associated with the climatic variations
during the Pleistocene. We infer from unex-
pectedly few reworked nannofossils that the
clastics came from predominantly Quaternary
sources, such as those found along the con-
tinental slopes to the north. The continuous
sequence of cores and the position of Site 533
make it ideal for detailed investigations of the
Quaternary decp ocean.

Many marine geologists suppose that the
Blake-Bahama Outer Ridge is being formed by
sediment transported by geostrophic contour
currents. Although considerable evidence from
geomorphologic and seismic data supports this
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conclusion, the lack of obvious current-derived
structures in the Site 533 cores led the ship-
board scientists to reconsider the depositional
processes which produced these sediments, and
their relationship to the genetic term "contour-
ite.” On the basis of our observation of the Site
533 cores, we suggest that new criteria be
developed for the classification of fine-grained
(mud)} contourites. These criteria may require
the application of other than visual inspection,
such as x-radiography, clay mineralogy, and
detailed size analyses of the silt- and clay-size
fractions to establish sorting characteristics. At
the very least, the criterion of "ubiquitous lam-
inae" must be discarded as a necessary require-
ment,

Acoustic Properties and Seismic Stratigraphy

Measurements with well-positioned
sonobuoys made by Glomar Challenger at Site
533 yielded compressional wave velocities of
approximately 2.3 km/sec above the bottom-
simulating reflector {BSR). These relatively
high velocities contrast with the more normal
sediment velocities, approximately 1.8 km/sec,
measured for the interval below the BSR. We
attribute the higher velocities above the BSR to
the presence of thin layers of gas hydrates
interlayered with normal sediments. The
spatial distribution and actual thickness of the
gas hydrate beds is still enigmatic, as is the
amount of gas hydrale needed to cause these
higher seismic velocities.

The seismic stratigraphy at Site 533 is well
documented by the Challenger profile and the
reference Conrad multichannel profile MC87.
The Pleistocene through Holocene sequence is
a well stratified unit which onlaps an angular
unconformity at the site.

Temperature

We documented temperatures at Site 533 by
three  well-equilibrated measurements  at
different  depths. These  measurements
revealed temperatures as high as 19°C at 400
meters, and near linear temperature gradients
of 3.9°C/100 meters near the bottom of the
hole. By exlrapolating”' these temperature
measurements to the depth of the BSR, at
approximately 600 meters, we infer that the
temperatures would be in the range where
methane gas hydrate would decompose. The
temperature measurements  support the”
interpretation that the BSR is a phase change
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boundary between gas hydrated sedimenls and
normal sediments.

Geochemical Measurements

Pore water measurements show the varia-
tions of salinity, chlorinity, and alkalinity in the
drilled section at Site 533. A notable anomaly
in these data is the pronounced negative alka-
linity gradient across the unconformity at the
base of the Pleistocene sediments. This might
be caused by lack -of diffusion and closure at
this contact, and in any case, it further sup-
ports the identification and depth determination
of this unconformity. Also, the chlorinity
values fluctuated near the depths where the gas
hydrates were evident. Possibly, the hydrates
are excluding chlorides which take up residence
in other nonhydrated interlayers.

We conducted conventional gas sampling in
cores from Site 533. We also quantitatively
measured pressure and volume on gas hydrates
with pressure containers and the pressure core
barrel (PCB). The most significant result of
the quantitative organic geochemical measure-
ments was the documentation of the presence
of gas hydrates. Four successful PCB sam-
plings maintained sediments under high pres-
sure, at about 4500 psi, and permitted us to
experimentaily measure gas pressure as a func-
tion of temperature and time. On two of the
PCB cores the pressure/time curves follow the
saw looth pattern expected for gas hydrates
decomposing under increases in temperature
and decreases in pressure (see figure, inside
front cover). Volumetric expansion of a gas
hydrate sample was found to be as high as 13:1
indicating abnormally high volumes of methane
— higher than could be in solution with normal
pore water. More importantly, the composition
of the gas hydrate excluded the higher hydro-
carbons (normal butane and higher, > C).
which do not fit in the hydrate cage structure.
This is the first experimental evidence that gas
hydrates in a marine environment follow the
predicted behavior.

We cannot estimate the volume of gas
hydrate in the sediments of Site 533. We saw
several thin icy and fizzy layers in Core 13, but
do not know how much hydrate, which is
perhaps finely distributed in the 6-meter pres-
surized section, produced the pressure effects.
Gas hydrates may only be present in thin (¢cm
or mm) layers which decompose rapidly upon
release of pressure.
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Site 534

We occupied the deep, multiple re-entry, site
(Site 534} a (otal of 44 days. Operations were
interrupted twice while Challenger returned 1o
port for engine repairs and to change crews. In
order (o accomplish the multiple re-entry, a
record 531 melters of casing was placed in the
hole.  Using six drill bits, we successfully
drilled Hole 534A to a depth of 1666 melers,

and continuously cored from 536 meters to
1666 meters sub-bottom.

Stratigraphy

We readily identified the lithological units
penetrated at Site 534 between 0 and 1496
meters” sub-bottom as previously defined for-
mations’ in the North American Basin (Figure
76-2). The dark colored claystone, olive gray
limestone and radiolarian claystone between
1496 meters and 1635 meters on M-28 age oce-
anic basement, however, is older than, and
quite different from, the oldest unit (Cat Gap)
so far defined from either the northwestern or
the easlern Atlantic. This unnamed unit will
be the subject of a separate stratigraphic study,

In descending stratigraphic order, these for-
mations and their broad chronostratigraphic
assignments are:

¢ 0-28 meters, Core 534-1: 2.8 meters of
Quaternpary, gray, nannofossil ooze and
silty clay {Blake Ridge Formation).

® 545-696 meters, Cores 534A, 1-18: 165.5
melters of middle and upper Miocene chalk
and intraclastic chalk and dark green mud-
stone {(Great Abaco member of the Blake
Ridge Formation).

e 696-74] meters, Cores 534A, 19-23; 45
meters of upper Eocene interbedded zeoli-
tic and siliceous, variegated mudstone,
graded sandstone and porcellanite (Ber-
muda Rise Formation).

o 741-764 meters, Cores 334A, 24-36: 23
meters upper Maestrichtian  variegaled
claystone (Plantagenet Formation).

IThe formation narmes used by the Leg 76 co-chiel scientists
are defined and described in, Jansa, L. F., and others, 1979,
Mesozoic-Cenozoic sedimentary formations of the North
American Basin, western North Atlantic, ‘in Deep Sea Drill-
fing Results in the Atlantic Ocean: Continental Margins and
palecenvironment, Eds. M. Talwani, W. Hay, and W. B. F.
Ryan, American Geophysical Union, Maurice Ewing Series
3, Washington, D. C.




e —————

r

* 764-950 meters, Cores 534A, 27-46: 186
meters of Cenomanian through lower
Aptian black to green carbonaceous clay-
stone (Hatteras Formation).

950-1342 meters, Cores 534A, 47-91: 392
meters of Barremian through lower Berria-
sian bioturbated and laminated radiolrian-
rich nannofossil limestone and chalk. The
sequence grades upward into calcareous
claystone and carbonaceous claystone
(Blake-Bahama Formation).

e 1342-1496 meters, Cores 534A, 92-111:
154 meters of Tithonian through Oxfor-
dian, grayish red, calcareous claystone
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underlain by dark greenish gray claystone
with limestone interbeds. Note that
although red claysione intercalations are
present in the type section at Site 105, the
lower limestone bearing parts of the unit at
Site 534 has no lithological equivalent at
the type sections. The sediments, how-
ever, are approximately the same age as
the Cat Gap Formation and so we assign it
to that formation.

1496-1653 meters, Cores S34A, 112-117:
139 meters of dark variegated claystone
underlain by olive gray pelletal limestone
and radiolrian claystone, and then by
greenish black to brown nannofossil clay-
stone. This unnamed lithostratigraphic
unit comprises lower-middle Callovian
through lower-middle Oxfordian sedi-
ments. :

® 1635-1666.5 meters, Cores 534A, 127-130:
31 meters of dark gray aphyric to sparsely
microporphyritic basalt, green claystone,
and reddish brown siliceous limestone with
filaments filling some of the thin, 1-5 cm,
fractures.

Our biostratigraphy of the Jurassic, Creta-
ceous, and lower Tertiary sedimentary section
is preliminary; the abyssal depths at which the
hemipelagic sediments were deposited and the
intermittent and generally very low sedimenta-
tion rates {0.5-3 ¢cm/10° yr) just above or
below the CCD for foraminifers has resulted in
a patchy and often much impoverished foram-
iniferal assemblage. The sequence contained
virtually no planktonic forms, owing to its
extensive dissolution.

We could not ascertain the magnetostratigra-
phy of the sedimentary column on board ship.
We assigned the basal beds to the lower-middle
Callovian S. hexum nannofossil zone which
suggests the basement was formed no earlier
than anomaly M-28.

Physical Properties and Seismic Stratigraphy

The correlation among the seismic reflectors,
the laboratory velocity measurements, the in
site impedance calculations, and the lithologies
of, and hiatuses in, the cores is excellent.

The laboratory measurements, corrected (o in
situ values, gave generaily higher values for
limestone and cherty layers, 2.4-4.0 km/sec,
and generally lower values for shale and
claystone, 2.0-2.9 km/sec, as expected. The
measured velocities and densities generally




increase  with depth for each
claystone, chalk, and limestone.

lithology:

The in situ corrected velocities and densities,
while generally increasing with depth clearly
"showed, in five cases, strong and abrupt inver-
sions at depths as great as 1600 meters. The
acoustic inversions caused slight inaccuracies of
the sonobuoy velocities which failed to account
for the inversions and led to 40 to 50-meter
discrepancies between predicted and drilled
depths.

We made preliminary seismic stratigraphic
correlations with bedding impedance contrasts
for Horizons A® (upper Eocene cherts), B
(Barremian limestone)}, C (Tithonian red shaly
limestone), and D (lower Oxfordian lime-
stone). Other reflections were attributed to
possible unconformities, such as Horizon AY
{lower Miocene/upper Eocene), £ (lower
Albian/upper Aplian), C (upper
Berriasian/lower Berriasian), and D’ (middle to
upper Oxfordian/lower to middie Oxfordian).

Depositional History

Deposition at Site 534 from the Jurassic to
the Quaternary was continuous but slow (0.1
em/10° year or less). During much of that
time the site rested between the CCD for
foraminifers and nannofossils. The hemi-
pelagic mud deposited under these conditions
forms the "background"' sediment at the site.
Periodically turbidity flows or currents depo-
sited large amounts of slope or shelf carbonate
and carbonaceous claystone at rates as high as
4 em/10° years.

Three quarters of this sediment (decom-
pacted thickness) was deposited during the first
50 million years after the site appeared on the
mid-ocean ridge; the overlying Miocene and
younger sediments were formed during the last
20 million years. Most of the carbonate was
redeposited during the early part of the early-
Cretaceous and during the Miocene; carbona-
ceous claystone deposits filled the basin during
mid-Cretaceous time. Little sand and silt was
redeposited owing 1o its general absence on the
carbonate platform to the west and southwest
and to the site’s great distance from the source.

During the middle and late Jurassic, hemi-
pelagic deposition, recorded by brown and
greenish-black  radiolarian  claystone  and
redeposited limestone, was interrupted by tubi-
dite flows. The slope- and shelf-derived turbi-
dite debris was deposited alternately under oxi-
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dizing and reducing conditions. Conditions
become continuously more oxidizing during the
latter part of the Jurassic.

Limited bottom circulation in the middle
Jurassic Atlantic Ocean Basin led 1o deposition
of the alternating beds of organic carbon-rich
and more oxidized sediments as occurred later
during the middie late Cretaceous.

Evidence for bottom currents detected in the
Oxfordian sediments, may indicate that normal
oceanic circulation was re-established by Oxfor-
dian time. The Jurassic ocean surface waters
sustained radiolarian faunas and nannofloras
indicating a contlinuous open-marine connec-
tion to Tethys, and probably to the Pacific as
well. Such a connection is also shown by the
presence of primitive Oxfordian planktonic
foraminifers — some of the oldest known.
Their occurrence corresponds to a peak in their
abundance in sediments along the margins of
the Medilerranean basin,

The basal beds cored above oceanic base-
ment at Site 534 may have been deposited
below the CCD for foraminifers at a depth, on
the basis of back-tracking, of 2.8-3.0 km. Ara-
gonite and calcareous claystone is more abun-
dant in the Upper Jurassic part of the section
suggesting that the CCD and lysocline shifted
downward more than the ocean basin subsided
during the Late Jurassic.

Organic carbon- and phosphate-rich sedi-
ments were formed during Callovian time, and
organic carbon-rich sediments also formed
briefly during Kimmeridgian-Tithonian time.
The alternation of oxidized and reduced sedi-
ment is significant because it demonstrates the
delicate balance in the Jurassic Ocean between
the terrestrial contribution {organic carbon)
and oxygen depletion as a function of weak
bottom circulation and, probably, a wet climate.

The massive influx of both redeposited and
pelagic carbonate in the earliest Cretaceous
(Berriasian to Barremian) is gradually replaced
by carbonaceous clay accumulation during
Aptian-Cenomanian time. The CCD shoalled
sharply during Barremian through Aptian time
leaving a carbonate-depleted sediment. The
carbonaceous clay was deposited by turbidites;
the organic matter is mostly terrigenous and
less marine in origin, reflecting deposition in a
wet climate. The content of organic carbon is
great enough to form petroleum, but the car-
bon is not sufficiently mature. Marine and ter-
restrial clay minerals occur in distinct cycles




and organic carbon contents form  distingt
peaks. A peak In organic carbon in the
Cenomantan sediments correlates to similar
peaks in sediments from other Atantic sies,
The variegated and oxidized mid-Aptian
sequences contain a few silt layers and resistant
clay minerals, and were apparently deposited in
a markedly different environment, ie. one of
improved bottom circulation and slowsr acen-
mulation of greater winnowing.

We were surprised to find Maestrichtian and
upper Eocene sediments where we expected a
Mipeene/Cenomanian disconformity
{penetrated at Site 391). We may need w0

revise previous estimates that up to 800 meters

of {mostly Oligocene) sediment were removed
by erosion. Rather, we prefer to conclude that
the Late Crelaceous and Paleogene Blake-
Batama Basin was sediment starved,

One of the lower Mioccene debris flows
cormprising over 30 meters of continuously
graded beds, may have been deposited from
the same slumping event recorded in the Site
391 sediments — 22 km southeastward.
Rather similar and coeval deposits were previs
ously found during DSDP cruises off Morocco
suggesting a common cause{s) for their forma-
tion. We are noi sure if overstespening of the
shell terrace owing to the Oligocene eustatic
sea jevel fall, or if Alpine teciomic activity {in
the Atlas Mountains and Cuba-Antilles) caused
the Miocene slumping.

Sea Fioor Spreading

The North Auantic Ocean is  generally
thought to have rifted during Triassic to early
Jurassic time, and to have significantly opened
not tater than late early Jurrasic. This estimate
of the opening is largely derived from estimates
for early spreading of + 2 em/yr. Qur fAnding
Callovian sediments on M-28 anomaly hase-
ment, however, indicates a spreading rale
abmost twice that fast.

Extrapolation of the 3.76 crafyr spreading
rate dates the Blake Spur magnetic anomaly as
basal Callovian, which is about 20 million vears
younger than at one time thought. This means
that the major spreading center shift causing
the beginning of the modern Nortk Auantic
oceurred mueh later than originally supposed.
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SITE SUMMARIES

Leg 77
Florida Straits

Co-chief scientists: Richard T. Buffler .

Wolfgang Schlager

Site 535 (near ENA-128} gh
Latitude: 23°42 43'N &f
Longitude: 84°30.97 W e

Water Diepth: 34555 maters "
Penetration: 7140 meters I

We coptinuously cored Site 535 through
Quaternary mud (0-154 m} and through lower
Cretaceous (Berriasian 1o middle Albian) lime-
stone and carbonaceous marl (154-714 m).
Subdivisions of the Cretaceous sequence on
the basis of fithology and physical properties
correspond well with seismic stratigraphic units
tn the area. Rapidly deposited (35 meters per
m.y.} hemipelagic Albian limesione with neritic
carbonate sand (154-388 ) correspond to anp
upper seismic wnit of hummoeky, discontinu-
ous reflectors that thins zastward. Pelagic
Aptian to Barremian limestong and black marl
{388-469 m) was deposited at 5 mefers par mii-
lion years and represents the. distal part of a
wedge-shaped seismic unit that thins away
from the foor of the Florida platform. Well
bedded Berriasian-Hauterivian limestone with
thinner interbeds of dark marl {469-714 m)
closely resembles the Blake-Bahama formation!
and was deposited at 14 meters per million
vears The limestone appears seismically as a
transparent unit. The hole bottomed in 10
meters of Berriasian cephalopod  limestone
{with hard grounds} that produces a sharp and
continuous seismic reflector.

Interbeds of dark masl and marly limestone
in the Berriasian to Aptian section are, in parl,
rich but immature source beds. Tar-filled frac-
tures in the Valanginian-Hauterivian sediments
sugpgest possible upward migration from more
abundant but still immature source beds deeper
in the seetion, or downdip from the driil site.
We continuously evaluated and monitored the
cares abopard ship and saw no indications for
mature hydrocarbons. The tar posed no threat
to our operations bscause we lacked evidence
for mature hydrocarbons, the lack of structure,
and because drilling was conducted only in lev-
els sub-cropping in a nearby erosional channel.

ISee Leg 76 summary for reference.
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Rhythmic alternation of bioturbated lime-
stone and laminated dark limestone and marl
are common throughout the Valanginian to
Aptian part of the seclion and indicate
intermittent anoxia, probably coupled with
fluctuations of surface productivity. Good
preservation of calcareous biota, including
preservation of numerous ammonites, suggests
very low rates of carbonate dissolution, Terri-
genous material is conspicuously absent
throughout the Cretaceous section except for a
minor background of clay. We interpreted a
few bentonite bands in the Valanginian to be
ash layers. The siratigraphy at Site 335 is
difficult to reconcile with that at Site 97. Early
Cenomanian fauna was recovered from the
bottom of Hole 97 whereas the topmost beds at
Site 535 are middle or upper Albian. Seismic
profiles show that the bottom of Hole 97 and
the top of Hole 535 are separated by at least
500 meters of section with one distin¢t uncon-
formity. Qur present data allow only 3 million
years to deposit this section. We hope to solve
this problem at Site ENA-12E.

Site 536 (ENA-14C)

Latitude: 23°29.29°'N
Longitude: 85°12.58'W
Water depth: 2808.5 meters
Penetration: 213 meters

We continuously cored Site 536 through
Quaternary to upper Cretaceous {(Maestrich-
tian) foraminifer-nannofossil coze to chalk (0-
80 m), lower Cretaceous (Aptian-Albian) diac-
lastic limestone (80-184 m) and barren dolom-
ite (184-213 m). This sequence of Tertiary
carbonate ooze on a topographic high is inter-
rupted by long hiatuses in sedimentation, but
contains a complete record of the Cretaceous to
Tertiary boundary, with 80 cm of the Micula
mura zone overlain by the Globigerina eugubina
zone. We interpret the lower Cretaceous lime-
stone as a debris apron at the foot of the Cam-
peche Scarp. It consists of sand and rubble-
size fragments of rudists, algae, and corals with
interlayers of pelagic chalk containing abundant
radiolarians and pelagic foraminifers. We did
not recover the boundary with the underlying
dolomite. The dolomite contains possible algal
taminations and poorly preserved bioclastic
layers, suggesting that it was deposited in very
shallow, restricted conditions. The low porosity
and high sonic velocity of the dolomite indicate
its diagenesis while deeply buried, and con-
trasts sharply with the lithology of the overly-
ing Cretaceous limestones. Thus, the dolomite
may be older Mesozoic or Paleozoic. Extensive
caving of the Cretaceous limestone forced us to
abandon the hole.
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Site 537 (ENA-14B)

Latitude: 23°56.01'N
Longitude; 85°27.62°W '
Water depth: 3148 meters
Penetration: 216 meters

We spot cored Site 537 to 88 meters sub-
bottomm, then cored continuously to a total
depth of 216 meters where severe caving
forced us to abandon the hole. Because chert
and hard ash layers were encountered at shal-
low depths, and because nearby Site 536 had
been cored continuously, we decided not lo
take piston cores at the site.

[n spite of the limited penetration and poor
recovery (10%}, drilling at this site yielded very
interesting results, The sequence consists of
Quaternary to Paleocene nannofossil coze (0-
92 m) containing chert and a high percentage
of radiolarians in the Eocene, and ash layers
and oxide-coated hard grounds in the Paleo-
cene sediments. A 60-cm interval of ooze and
chalk yielded upper Cretaceous and Aptian fos-
sils. From 92.5 1o 149.5 meters, we recovered
limestone with Valanginian to upper Jurassic
shallow-water  detritus.  These sediments
represent either a talus apron at the foot of a
platform, similar to, but older, than the one at
Site 536, or an autochthonous shailow-water
limestone cap on top of a fault block. The car-
bonates are underlain by gray sandstone, marl,
and dolomite with coral fragments, marine
ostracods, bivalves and a few foraminifers
(150-168.5 m). The gray sandstone passes
downward into red arkose comprising possible
ash layers and a variety of igneous rock frag-
ments. The igneous rock fragments include
acid volcanic and basic rocks (168.5-197 m). A
varicolored phyllite with distinct cleavage and
beds dipping 10 to 20 degrees underlies the
clastics and is interpreled as pre-Mesozoic
basement (197-216.5 m).

Drilling at Sites 536 and 537 was character-
ized by poor recovery and difficult hole condi-
tions. The results are still inconclusive in
several respects. We did not core the contacts
between basement, clastics, shallow-water car-
bonates, and pelagic caps and recovered very
little material. The timing of block faulting
thus remains uncertain within wide limits
{Valanginian to Paleocene) and the nature of
the shallow-water limestone at Site 537 remains
open. We plan to pursue these gquestions by
drilling to basement at Site ENA-14A on
Catoche Knoll.




Site 538 (ENA-144)

Hole 538 Hole 538A
Latitude: 23°50.98'N 23°30.95°'N
Longitude: BS°27.67'W E5°09.23W
Water depth: 3148 meters 2801 meters

Site 338 is on the north flank of Catoche
Knoll. In Hole 538, we ook one core in upper
Oligocene ooze but found the sediments too
stff to continue drilling. We then offset
upslope and spudded Hole 53BA into a softer
upper Pliocene ooze at a site tocated along Line
SF-2 at the peak of the knol. Diritting
penetrated through 1835 meters of mainly
Pliocene 10 Paleocens nannofossil ooze and
chatk. We interpret a 7.8-meter section of
Paleacene chalk found sandwiched between
middle and lower Eocene sediments o be a
slump. The lower Focene sediments  lig

- directly on a 5.1-meter section of upper Creta~

ceous (Maestrichtian) chatk (183.5-188.6 ).
A fault separates this chalk from a 22.9-meter
section of upper Albian deep-water chalk, time-
stone, claystong and chert (188.6-211.5 m).
Pieces of shallow-water bioclastic limestone
(possible upper Albian-fower Berriasian) ocour
between 2115 and 268.5 meters and overlie
basement. These rocks are either from a
shallow-water platform or from redeposited
platform talus. A thin film of Besriasian chalk,
lying directly on the basement, suggests that
deeper water conditions existed prior 1o deposi-
tion of the bicclastic limestone. The data from
this hole may indicate the times of uplift and
later drowning of Catoche Knoll. We also
drifled 64 meters of basement consisting of an
older metamorphic comuplex  composed  of
gneiss and amphibotite intruded by younger
diabase and basaltic rocks. These rocks are
highly sheared and in places are altereg 10 ser-
pentinite.  They may be good examples of
injected transitional ¢rust,

Site 539 (ENA-124}

Hele 539 Hole 539A
Latitude: 23%47 34N 23°47. 20N
Longitude; 85°25. 19°'W 85°25.29'W
Water depth: J106 meters 3099 meters

Site 539 is located along Line SF-15 in an
area of irvegular topography. The two altempts
to spud-in ai this site were unsuccessful. Dril-
ling at the first hole (339} recovered two cores
of Pleistocene, to possibly upper Pliocene, ter-
rigenous mud aod nannofossi! ooze.  We
drifled to a total depth of seven meters before
encountering rocks too hard o drifl. The hard
rocks were not recovered,
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Houn-

Drilling a1 the second hole (5,\3
penetrated only 7.5 meters, sampling upper G
gocene ooze and chatk before the bil ene
tered rocks 100 hard to drili.

PLANNED CHALLENGER DRILLING

_ 10

Leg 78A iu-
Caribbean n
e

San Juan o San Juen, Puerto Rico. 6 Febryary 1f
10 March 1980. Co-chief scientists: Bernard Biju:
Duval and Casey Moore.

The basing of the Caribbean Sea remain an
enigma in proposed reconstructions of the
opening of the equatorial Atlantic. We ask
whether the basement of the Caribbean plate
consists of alder segments of Pacific or of
Alantic crust. Did the Caribbean originate by
interarc spreading? s it best thought of as g
plate or as a boundary zone between plates?
Drifling in the Caribbean will not only address
these lectonic guestions, but recovery of the
sedimentary record will help define the histary
of communication of Atlantic and Pacific water
masses.  FinaHy, we hope that by drilling the
Lesser Antilles forearc we can completely
penetrate the toe of an accretionary prist, a
goal vet 10 be achieved at any active margin,

Lesser Antilles Arc (CAR-1 and CAR.-2)

The Lesser Antillean Istand Are lies between
the Atlantic and Venezuelan Basins, H
comprises physiographic elements from east to
west: (1) the Barbados Slope, (2) the Barbados
Ridge (a complex outer high), (3) the Tahago
Trough {a forearc basin}, (4) the Lesser
Antilles volcanic belt, (5} the Grenada Basin (a
back arc basin}, and (6) the Aves Ridge (a
possible remnant arc).

Drilling at CAR-1 and CAR-2 is planned to
calibrate twa seismically well defined areas, ong
at the toe of the accretionary prism (Barbados
Ridge) and the other an the Hank between the
back arc basin {Grenada Basin) and the "rem-
nant” arc {Aves Ridge}.

Data from drilling, when incorporated with
other data from the region, {ie.., extensive
refraction, reflection, gravity and magnetic
data, drilling and geologicat maps of Barbados,
maps and radiometric age dates from many of
the volcanic istands) should imprave aur
understanding of the various elements of island
arcs and their genesis,




Front of the Barbados Ridge, CAR-1 Sites. The
Tobago Trough is a forearc basin located east
of the presently active Lesser Antilles Arc. [t
is filled with up to 4000 meters of horizontally
bedded turbidites(?) and is flanked by the Bar-
bados Ridge to the east. This major high is
300 km wide and is underlain by up to 20 km
of accreted sediments which were sheared off
the oceanic basement of the western Altlantic
and piled up as the crust moved westward
toward a flat to gently west-dipping subduction
Zone.

The Barbados Ridge sediments are exposed
on the island of Barbados. The Paleogene part
of the section may have been derived in large
part from the South American continent. The
thickness of sediment underthrusting the Bar-
bados Ridge progressively diminishes north-
ward owing to its increasing distance from the
source and damming by transverse ridges (for
example, the Tiburon Rise and the Barracuda
Rise). Seaward of the southern part of the
Barbados Ridge, the sediments on the Atlantic
abyssal plain are more than 4000 meters thick;
the depth to oceanic crust is at least 9.5 km
below sea level. In this region, multichannel
seismic data show that the oceanic crust and
some overlying sediments extend several tens
of kilometers westward from the toe of the
ridge whereas the overlying, upper part of the
section appears to be progressively more folded
with reverse faulting,

To the north, between the Tiburon Rise and
the Barracuda Rise and near the CAR-1 sites,
the oceanic crust of the Atlantic is covered by a
thin sequence (0.2 to 0.5 sec) of pelagic sedi-
ments (DSDP Site 27). Here the oceanic crust
and a part of its thin sediment cover extend for
about 20 km under the toe of the trench slope.
The overlying, apparently offscraped deposits
are probably highly deformed, although little
can be resolved in the seismic reflection
profiles.

A site survey made by IFP-CNEXO indicates
that a single-bit hole, CAR-1A (or CAR-I,
CAR-1B or CAR-1C), can penetrate through
the toe of the presumed offscraped sequence
and into the undisturbed selectively subducted
sediments and subjacent Atlantic oceanic crust.
Total penetration would be 900 to 1300 meters
at a water depth of around 5000 meters. The
objectives of the CAR-1, -A, -B or -C hole
would be to document the tectonic character of
the front of the accretionary prism. Aspects of
particular interesi include differences in age,
physical properties and structural features
across any décollement between the presum-
ably offscraped and subducted sedimentary
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sequences. Calibration of these differences
requires sampling of an undisturbed section,
hence the proposal for CAR-1D, the oceanic
reference site. Landward of the CAR-1, -A, -B
and -C sites, Sites CAR-1E and -1F are
designed to test for lateral variations in age and
physical properties of the accretionary prism as
well as to document its vertical tectonics. In
addition to studying the section at each site by
coring, we plan to log each of the major holes
and to emplace the H.I.G. downhole seismom-
eter package in one hole (CAR-1A) to monitor
current seismicity.

Grenada Trough-Aves Ridge, CAR-2 Sites. The
Grenada Trough is a well developed back arc
basin between the Lesser Antillean [sland Arc
(active since the Eocene) and the Aves Ridge.
Upper Cretaceous and Paleocene diabases and
granodiorites have been dredged from the Aves
Ridge and seismic reflection profiles show large
volcanoes with flanking deposits containing
interbedded sediments. The sedimentary
infilling of the Grenada Basin decreases
significantly from South to North, culminating
in the merging of the Aves Ridge, the Grenada
Trough, and the Lesser Antillean I[sland Arc
into a single broad platform. Marine geologists
consider the Aves Ridge to be a remnant
Cretaceous-early Tertiary arc that was rifted
from the Lesser Antillean Arc during the
Cenozoic.

If time allows, we plan to drill a single-bit
site (CAR-2B or -2A) on the eastern flank of
the Grenada Basin. This site should document
the age and lithology of the sediment cover and
basement of the Aves Ridge. Coring the
sequence at CAR-2B or -2A (in relatively shal-
low water) will also provide an important
paleontologic reference scale as well as docu-
ment the vertical tectonics of the Aves Ridge.
Finally, drilling Site CAR-2 should provide
data on the evolution of the western edge of
the Grenada Trough. Any new knowledge of
the tectonic history of the Aves Ridge and
Grenada Trough wili allow a substantive com-
parison with the land geoclogy in northern
Venezuela.

Age and Nature of the Caribbean Crust, CAR-3

One of the most striking geologic features in
the Caribbean is a series of seismic reflectors
found throughout large areas of the basin,
Horizon B”, for example, occurs over an area
of 1 million km in the Venezuelan Basin alone.
Drilling during DSDP Leg 15 reached B,
recovering dolerites and basalts with velocities
of 4.4 to 5.3 km/sec. The sediments immedi-
ately above B” are upper Turonian (Sites 146,
149 and 150).




The sedimentary section above B” includes
another reflector, A”. At Site 146 this reflector
is dated as lower-middle Eocene and is corre-
lated with an impedance contrast between
oozes and underlying lithified cherty sediments,
The numerous multichannel seismic lines made
by UTMSI, IFP-CNEXOQ, CEPM, L-DGO, and
Gulf Oil demonstrate that important changes in
the thickness and seismic character of the basin
fill occur, especially to the south and east.
These thickness variations raise guestions con-
cerning the value of the reflectors above B as
time lines,

Horizon B” is generally a smooth strong
reflector, although it becomes rougher in the
southeastern, deeper part of the basin.
Throughout the central, northern and western
parts of the basin, multichannel profiles below
the smooth B” horizon show horizontal or
gently dipping reflectors to a depth of several
kilometers with velocities of 4.5-5.3 km/sec.
These results suggest that the rocks below B”
are either solely igneous in compaosition or they
are igneous rocks intercalated with high velo-
city sedimentary rocks. .Nevertheless, stratified
sediments with lower velocities could lie below
B”. In the Aruba Gap (DSDP Site 153) dril-
ling recovered basalt at the level of B” which,
according to the multichannel seismic data, lies
above sediments having velocities of 3.9
km/sec. This layer could possibly be
equivaient to pre-B” horizons elsewhere, but
having fewer intercalated volcanic rocks.

The extra crustal thickness in the central part
of the Venezuelan Basin might be a result of
pre-Turonian flood basalts superimposed on
oceanic crust that was otherwise of normal
thickness. In the southeast portion of the
basin the crust could be more similar to normal
oceanic crust.

To resolve the question of the age of the
basement in the Venezuelan Basin and the
relationship of B” to basement, we plan a mul-
tiple re-entry hole in the Venezuelan Basin
(CAR-3) if CAR-1 cannot be occupied or has
to be abandoned early.. Drilling at CAR-3 is
planned to sample layer 2 where it has a rough
surface {equivalent to B”) in the southeastern
part of the basin. This sile will provide evi-
dence of the age of the crust in an area of
more or less typical layer 2. Crustal ages
obtained previously were ali from the top of
reflector B” where it is smooth and are there-
fore anomalous. In addition to dating the
crust, we hope that drilling the sedimentary
sequence above B will provide information on
the development of the active margin of north-
ern Venezuela. (DSDP Leg 78 Prospectus)
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Leg 78B

Downhole Experiments,
North Atlantic

San Juan, Puerto Rico to Las Palmas, Canary
Istands; 12 March to 10 April 1981. Co-chief scien-
tists: Roy Hyndman and Matthew Salisbury.

Entroduction

DSDP Leg 78B will be devoted primarily 1o
conducting downhole measurements and exper-
iments in holes previously drilled by DSDP on
the mid-Attantic ridge. On Legs 45 and 46,
two holes, 395A and 396B, were drilled into
the crust on opposite sides of the mid-Atlantic
spreading center south of the Kane fracture
zone {near 23°N). Re-entry cones are in place
over the holes which should permit re-entry for
the downhole measurements. Hole 395A
penetrated 571 meters into the basaltic crust —
one of DSDP's deepest crustal penetrations —
and we will focus our efforts here. We will use
Hole 396B (266 meters into the crust), how-
ever, if Hole 395A cannot be re-entered. No
downhole measurements have been made in
Hole 395A, although standard logs and
downhole temperature measurements have
been made in Hole 396B.

The Leg 78B shipboard party will first take a
complete suite of downhole logs, then conduct
a series of downhole experiments, and finally,
test emplacement of a long-term downhole
recording seismograph package. The lauér
experiment will be carried out by, and the
required ship’s time funded through, the
Defense Advanced Research Projects Agency
(DARPA) and the Naval Oceanic Research
Development Activity (NORDA).

Plans call for 2-1/2 days logging, 4-1/2 days
of downhole experiments and 6 days for the
DARPA  seismograph-emplacement  experi-
ments. .

Scientific Objectives

Our primary scientific objective on Leg 788
is to study the geophysical and hyydrogeologic
properties of the upper oceanic c¢rust through
logging and other downhole experiments. Data
from the downhole measurements will comple-
ment the regional and geophysical data col-
lected for the area, as well as the laboratory
data previously collected from core samples.

The logging will provide a wide range of
physical propecties data under in sirn conditions




o the order of u lew meters.
ndlGfy moasursienis allow cakibration of
the downhole logs, but because of the small
size of the sampies, bases in core recovery,
and the difficulty of simulatiog v sir condi-
tons, they do not usually give resuits which
arg representative of the formation.  The
differences between the core-sample results and
logging resulls, and betwesn logging results and
regional features determined from geophysicat
surveys give mmportant formation on tho
nature and extest of eracks, fissures, and other
forms of large-scale porosity. DSDP pluns ta
inciude & prefossional well-log analyst, in addi-
tion 1w & fogging engineer, on board ship to
ensure that highes! guality logs sre obtained,
angd to {acilitate their interpretation,

Downhole Measurements

In addition o logging, four specil Wols will
be tesied: the Uyeda beat Row wool, a borehole
tefevigwer, the Russian downhole magnetome-
ter and a speciisd long-spaced velooity wol.

The proposed downhole experimenis mclude
a4 large-scale resistivity experiment., and g
packer experimegnt 10 test for hydrofraciures,
estimate  permeability, and o sample large-
volume water. The resistivity expecmaent and
part of the packer experiment will be an
sitemnpt 1o measure physical properties on a
scale of 2 few tens of metecs 1o o few hundreds
of meters, that 15 on 2 scale istermediste
between downhole logging (meter-scate} and
large-scale rmarine geophysical measurements
(kilometer-seatel,  The fructures and other
forms of large-scale porosity that facilitare and
conirot hydrothermal ciroulatosr in the crust,
provably  occur mainly within such
wtermedinte-scale  spacing;  the  experimens
stould thus provide informuation on the size.
character, spacing, orientation, snd distribuion
of sueh lractures and large-scale pososity. The
packer experiment is. pacticularty imporiant in
pesmiitting estimation of arge-scale permoabil-
iy, i sin pore pressure and, i fracturing is
successful, of i siu sieess in the crust,

DARPA Experiment

The DARPA  seismometer-emplacement
perimem will test 1eehnigues to emplace 2
ag pericd seismograph deep in the ocoan
st. i the test s successful s similar device
B e placed in 1 bhole in she north Pacific in

' Buring Leg 78B operations a second
Vihe Bosler, will accompany the Ut
?m by as3ist in the deploviment and serve as
ong

e

8 g N
a shooting ship afier faying an ar’
around the site. Thus, an active so
iment similar to the obligue seismic .
wifl be conducted as part of the i
and as a complentent 1o the other exy
placnied for the lep. (M Satisbuey
Hynchans

1981
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Leg 79
Mazagan Plateau ‘ff

Las Palmos to Brest, 15 Apnit to 31 May !‘f
Co-chief seientist. Kaet Hing {The sgeoag co-ch
seieniisl is 10 be determined .}

The region of the Mazagan Pluess (Flgure
72-1} offers unigue access for Gloatgr Chal-
fenger 1o document the Jurassic environment of
rifting and the eardy subsidence history of a3
segmed  of passive margin bordering  ihe
prot-Atlantic, The sdge of the Upper Jurassic
carbonate phatiorra bulges seawsrd here from
its normul position heneath the present Moroe-
can conlinental shelf,” and is truncated by a
spectacular escarpment (Figure 79-2) thut falls
more tHan 2 km to the abyssal sea flaor, The
escarpment reveals o thick section {possibly
faulted} of Mesozoic steata, near the base of
which Oxfordisn slgal timestone has been
dredged. With a series of holes drifled stepwise
down the escarpment, we should be able to
pigce together 2 composite secton 1Ryt records
the sequence of depositional environments and
subsidence history of this thick carbonate plat-
{orm. including the timing of patform drown-
mg and the installation of pelagic conditions.
The results should bear strongly on the early
evolution of the deeply buried COMUZHE mar-
gin on the Norlh American side.

A sequence of three drill holes is plunned on
the Mazagan Fscarpment and Plateay {Figure
1933 Sites MAZ-4 DHernate MAZ-5) and
MAZ-6 {alleenate MAZ-7) are on the Mazagan
Escarpment itself, @ places where the oider
Mesozoic strata are blanketed by a thin wedge
of Cenozoic siope sediments. At MAZ-4, the
drifl could reach Trisssic strate or Muleozoic
basement at about {400 meters depth.  Sime
MAZ-3 is near the deep sexward edge of the
Mazagan Platesy, and drilling here will expliore
the Cretacecus platform carbonates 1o o depth
of 300 meters.

Seaward of the ssvarpment s z band sbout
30 ke wide where diapirs punch upward intp a
pile of sediments about S km thick (Figure 79-
1}, Dredges and cores oo the sfopes of %
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Figure 79-1. Map showing the regional setting of the Mazagan Plateau.
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first of these structures just 10 km from the
foot of the escarpment (Figure 79-3) recovered
fragments of sheared granite. This structure
may thus bring close to the sea floor very old
sediments, dating to the earliest stage of Atlan-
tic evolution, in the early Jurassic or late Trias-
sic. The dredged fragments of granite open the
possibility that this particular structure is not a
salt diapir but a Hercynian basement high,
overlain by "syn-rift" to early "post-rift” clastic
and restricted {(evaporitic or carbonaceous) sed-
iments. The formation of the evaporites that
appear in the diapir province {Figure 79-1) is
an important unsolved probiem, and clues as to
whether they formed in a deep or shallow basin
are badly needed. Drilling on this particular
structure has been approved by the Safety and
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Pollution Prevention Panel, and will be done in
a sequence, and at sites located, so as to avoid
the possibility of encountering hydrocarbons.

Three sites are planned on this structure:
MAZ-9, located down plunge near the
northeast end of the structure, will be drilled
first in order to establish the nature of the for-
mations and their potential risk for hydrocar-
bons. If no such dangers appear, then MAZ-2
(alternate MAZ-1) would be drilled, high on
the structure and along its northeast flank,
where much of the section probably cropped
out prior to Cenozoic times. The site is close
to the localities where the granite fragments
occur on the sea floor. (K. Hinz and E. L.
Winterer)

.'.’ MAZAGAN ESCARPMENT
S {cenozoic cover stippled)

{::j DIAPIRIC STRUCTURE
% INFERRED REEF/BIOHERM

5

33 30N

Figure 79-3. Map of Mazagan Escarpment area, showing proposed drill sites for Leg 79 and major

geologic features.

— SEISMIC PROFILE IN FIG.79-2
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DEEP SEA DRILLING PROJECT

Program Plan for FY 1981

The National Science' Foundation has
approved the DSDP FY 1981 budget following
budgetary revisions made early in January.
The $19.6 million budgeted is about 6 per cent
above the FY 1980 allocation, but is effectively
6 per cent less in view of a 12 per cent inflation
rate.

Dramatic increases in fuel and air-travel
costs and a recent increase in the Glomar Chal-
lenger day rate further apgrevates the problem.
NSF is examining a request, submitted last fall,
for additional funds to cover these major
increases in operatling costs.

DSDP granted Leg 76 a 2-week extension to
allow realization of the scientific objectives at
Site 534 (ENA-1} — penetration through old-
est Atlantic Basin sediments to basement —
and to compensate for time lost owing to ship's
repair. The revised drilling schedule appears
above.

The time allocated for Legs 77 through 81
remains tentatively unchanged, but Leg 82
would consequently be shoriened. We hope
that inasmuch as drilling is now assured we can
combine the scientific objectives of Legs 82 and
83toar a coherent 3-month program along
the eastern margin of the United States.

Planning for Legs 78A, 78B and 79 is now
well underway. The Safety Panel has approved
drilling most of the proposed Moroccan margin
sitecs so that drilling on the Galicia Bank
becomes only a contingency plan. The Passive
Margin Panel will submit its final program for
Legs 79-82 to the Planning Committee in
February 1981. The Safety Panel is scheduled
to review proposed Legs 80 and 81 sites in
early March. (Y. Lancelor)

Shipboard Facilities

DSDP intends to purchase a shipboard mini-
computer that can quickly analyze the results of
the gas chromatograph. The computer is par-
ticularly needed to better monitor gas-rich sedi-
ments on board ship. In addition, it will be
able to process {enhance) single-channel
seismic profiler data and to process, digitize,
integrate, and/or or chart

¢ underway data (bathymetry, navigation,
magnetometer).

* scientist-generated shipboard data (physical
properties, smear-slide, inorganic geo-
chemistry, .paleomagnetic, and sediment
thickness data). (GRAPE data could be
integrated later.)

® certain data from previous cruises.

DSDP -would like to acquire the mini-
computer in June and have it aboard ship by
the end of October.

Engineering Developments
Variable-Length Hydraulic Piston Corer

The development of the new variable-length
hydraulic piston corer is proceeding satisfac-
torily. Operators will be able to adjust the
length of cores taken from 3.0 meters to 9.5
meters with this tool to better sample sedi-
ments of varying thickness without round trip-
ping the drill string. We plan to test the system
early spring 1981 at S10.

Pressure Core Barrel

The pressure core barrel (PCB) performed
beyond expectations during Leg 76. Four of
five coring attempts resulted in full recovery
under pressure. The (ool is now considered
operational and no further development work
is planned for the near future.

Extended Core Barrel

DSDP has designed the extended core barrel
{XCB) for use following piston coring of the
upper sediments without necessitating a trip of
the drill pipe. Operators should be able to core
entire sedimentary sequences with a single trip
of the drill pipe. We have designed the core
liner of the XCB to be non-rotating in order 1o
overcome the core disturbance encountered in
the past. We have completed the shore-based
drilling tests and are now fabricating prototype
units. Additional drilling tests are planned in
Salt Lake City this spring.

Drill String Fatigue Studies

DSDP is currently taking drill-string-fatigue
measurements on board Glomar Challenger to
validate the analytical work previously com-
pleted. The program consists of measuring
ship’s motion {roll, pitch, heave) and con-
currently the stress/strain on the top of the
drill string and the motion at the bottom.,

Wire-Line Re-Entry

We continue to review various concepts for
making re-entry without drill pipe. (Swede Lar-
son, DSDP Engineering and Development)
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Information Handling Group

The DSDP Information Handling Group has
amassed a large collection of geologic data
which it makes available to qualified scientists
{Table DSDP-1}. In addition to processing
data the group has also developed various tools
{both automated and manual) to assist
researchers in locating and displaying data
relevant to their studies.

Paleontologic Data Base

We have made a large effort 1o code, check,
and process the paleontologic data compiled on
the Chaffenger cruises, Data is currently avail-
able from thirty-eight legs (340 sites),
representing about 85 per cent of the Tertiary
paleontologic data for Legs 1-44. The glossary
for the paleontologic data base contains approx-
imately 9200 elements from 25 fossil groups.
The data files are arranged by fossil group and
then by DSDP leg number so that we can
present research results as either formated list-
ings or as range charts.

Hard Rock Major-Element Chemical Analyses

Major-element chemical analyses of igneous
and metamorphic.rocks and a small number of
sedimentary rocks composed of volcanic
material comprise the hard rock data base.
Analytical data, alteration data, analytical
methods and related information are included
in the records. The analyses are manually
encoded from shipboard descriptions and lists,
provided by shore-based studies, hole summary
volumes, [nitial Core Descriptions, and the Ini-
tial Reports.

GRAPE Processing

The shipboard GRAPE (Gamma Ray
Altenuation Porosity Evaluator) system has
recently been modified so that cores may be
processed in 40 per cent less time. In the past
the time required to process a core (several
hours) both delayed other shipboard analyses
and restricted the number of cores which could
be tested. The modified GRAPE system will
allow shipboard technicians to process many
more cores and thus considerably broaden the
GRAPE record. Although fewer discrete
measurements are made along the length of a
core section, the effective resolution deter-
mined by a calculated average of successive
measurements remains essentially unchanged
so that the new data is compatible with data
previously disseminated. The B7800 GRAPE
software has also been modified to reduce the
time and cost of producing data for the archive
file=,
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Data Window

We have added a new feature to our retrieval
program, DATAWINDOW. The output now
includes stratigraphic, geographic, lithologic,
and physical property data by via search on the
sample designator (leg, core, sile, interval)
among the coordinated files.

Data Distribution Policy

The DSDP/NSF Sample Distribution Policy
restricts the release of most scientific data gath-
ered aboard Glomar Challenger to members of
the respective shipboard scientific party until
two months after publication of the Initial Core
Descriptions, The preliminary report on under-
way data, containing only track charts and data
indexes, however, are immediately available to
any interested scientist. (A reimbursement
charge will be assessed for handling and repro-
duction if costs exceed $50.00.)

Address your requests for information or

data to:
Information Handling Group

Deep Sea Drilling Project, A-031
Scripps Institution of Oceanography
La Jolla, California 92093

(DSDP Data Handling Group)

Core Repositories

Samples Available

Samples from DSDP Legs 1-67, 70 and 71
are available to qualified researchers lor study
resulting in published papers. We encourage
potential investigators wishing samples (o
obLain first a statement of the DSDP/NSE sam-
ple distribution policy and sample request
forms from the DSDP curator. (The sample
distribution policy also appears in the Initial
Report volumes und the Initial Core Descrip-
tions.) We ask ‘that requests for samples be
made as specifically as possible, i.c., note hole,
core, section, interval within a section, and
volume required. Refer to the graphic corc
descriptions appearing in the Initial Reports
and/or [nitial Core Descriptions (ICDs) for
core details. In order to ensure that all
requests for highly desirable but limited sam-
ples can be considered, we will not approve
requests and/or distribute samples until wwo
months after publication of the ICDs. The
[CDs are generally published within 10 months
following each cruise and are on file at various
institutions throughout the werld.

The DSDP curator can approve many stan-
dard requests in office, but requests for
material of particularly high interest {e.g. cer-
tain hydraulic piston cores, key stratigraphic




wenent OF those for large volumes of
material will be raviewed by the NSF Sample
Distribution Panel. We urge potential investi-
pators w be judictal in muaking their sample
selection. ’

Caoses from the Pacific and Indian oceans and
the Red Sea (Legs 5.9, 16-27, 30-34, 54-70)
sre at the Wast Cosst Hepository at Seripps
Instituiton of Oceanography. Those fram the
Atlantic and Southern oceans and the Mediter-
ranesn and Caribbean scas are at the Fast
Coast Repasitory ul Lamoni-Deberty Geologi-
cal Observatory. Al {rozen cores — collected
specifically for geochemical anslyses — are
maintained at the West Coast Repaository.
Interested scientists may view the cores, core
pholographs, or other associated duta at either
repasitory  upon muaking  prior  arrangements
with the appropriute curatarial staff,

Microfossit Reference Repesitaries

In addition to the DSDP core repositories,
plans are underway to establish microfossil
reference  repositories.  The Natural Histary
Museum in Basel, Switzetland, houses a refer-
ence colection of DSDP foraminifer stides
(John B. Ssunders, Curator). Although Lhe
shide collection s sl being prepared, 3.
Saunders ostimates that it will be completed
during the second half of 1951,

The Basel collection is only one of several
reference centers being planned to  house
pateontologic materials {foraminifers, calcare-
ous nannofossils, radiofurians, aad diatoms?.
JOIDES hopes 1o establish such eollections at
other suitable sites in Nosth America, western
Europe, the USSR, Japan, and the Austratian-
New Zealand region.

Cuaratoriad Charge

The DSDP curatorial staff is charged with the
responsibitity to {1) siore, preserve, and con-
serve DBDP cores and refated material, {2} dis-
tribute samples as required to contributors of
the [nittal Reports, {3) supply qualified investi-
gators with core samples and related dats, and
{4} supply samples to the paleoniclogic refer-
ence ceniers, We eacourage your interest in
the DSDP materials.

Please address yous questions of sample requests
to!  The Curatar, A-831
Deep Sex Drilting Project
Scripps Institution of Oceanography
U La Joita, California 92093

(L. Garifid, DSDP Assistant Curator)

1

o

{8

01

VOLUME PRODUCTION g
1

fnitia} Reporis

The Iritial Reports of tha Deep Sea Drminé
Project 1-59 are now published. We plan 1o
submit the camera-ready-copy for volumes 60,
61, 62, and 63 1w the Government Printing
Office (G.P.O) in June, March, May, snd
Aprif 1981, respectively. The G.P.O. usually
requires zbout three months, following receipt
of camera-ready-copy, 1o print a volume;
Volumes 60, 61, 62, and 63 should then he
available in Septeraber, June, August, and July
1981, respectively.

Contact the Suoperintendent of Documents,
Government Printing Office, Washington, D.C.
20402 for price lists, order forms, or other
information regarding purchase of the Initial
Reports series. (DSDP does not handle Initial
Reports sales.)

Initiat Core Descriptions

We have completed Initial Core Descriptions
(ICEY's} for Legs 27-68, 70-71 and 73, and are
curfently preparing those for Legs 69, 72, and
14, We expect to complete the Leg 69 1CD by
March 1981,

The Initid Core Descriptions, containing
graphic core descriptions and primary sits data
{1atitude, longitude, water depth), are prepared
primarily for scientists wishing to request sam-
ple material from DSDP cores befare publica-
tion of the more comprehensive Initial Report
volumes.  We  disiribute hard copies and
microfiche of the #CD's to instilutions and
libraries throughout the world for ready refer-
ence., (DSDP samples are available — after
publication of the appropriate ICD. usually
within one year following a particular cruise.
The Initial Reports usually appear two (o three
vears following the cruise.} (DSOP Publications
Dens.y

Personnel Briefs

John L. Usher, formerly Associate Chief
Scientist for Science Services retired 5 January
1981,

William Comlbourn, Staff Scientist wili take g
year's leave of absence beginning 26 January
1981 to continug his work on reconstructions
of paleoenvironments in Kiel, Federal Republic
of Germany.

Deep Sea Drilling is presently accepting
apphications for the position vacated by John
Usher, and also plans 0 hite one (possibly
two} additional sea-going stafl scisntistfs)
and/or a log analyst.
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Table DSDP-1. DSDP Data Base Status

Complete Storage
Generic Data File Through Leg  Medium Comments
SITE SUMMARY DATA
Summary of coring 74 T
and operational data.
VISUAL CORE DESCRIPTIONS 44 FT
(Shipboard cobservations}
SMEAR SLIDE DESCRIPTION 44 FT
(Shipboard observations)
CARBON CARBONATE 67 FT No carbonate data for Leg 46.
{DSDP shore lab.) Carbonate samples for Legs
60 and 62 are being reburned.
CHEMISTRY 75 FT No chemistry for Leg 41
Water content
{(Shipboard lab.)
Hard rock major 65 FT No hard rock data for Legs
element analyses 1-12,20,21,31,40,43 44,
(Shipboard and 47.48,50,56,57. Legs
shore lab.data) 62-64 not completed.
DEPTHS . 75 FT
(From underway recordings)
GRAIN SIZE 71 FT No grain-size data for Leg 16.

Legs 64-65 grain-size data
are not yet processed.

GRAPE data were not

collected on Leg 46. Leg 45
GRAPE is not compiete. Legs 53,
55,60,62 are not yet

completed.

Y%Sand-silt-clay
{DSDP shore lab.)

GRAPE 65 FT
{Gamma Ray Attenuation
Porosity Evaluator
points taken onboard.
Data processed and
edited onshore.)

PALEONTOLOGY ‘ 44 T Not completed: 12, 23-28,
(Onshore lab. studies) 38-40, 42.

SCREEN (output from - 44 T
JOIDESSCREEN)

Computer-generated
lithelogical classifi-
cations. Includes basic
composition data, ave-
rage density, and geo- .
logic age of layer.

SONIC VELOCITY 75 FT
(Shipboard
Hamilton Frame)

UNDERWAY DATA: Recorded onboard between drilling sites.

No sonic data for Legs 1-2.
Leg 71 data not yet
processed.

Legs 7-9, 13-56,61-72 FT
Legs 7-9 12-75 FT

Navigation  Legs 3-75 FT

Leg 73 F

Bathymetry

Magnetics Seismic

T = magnetic tape F = microfilm
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At JOINT OCEANOGRAPHIC INSTITUTIONS

1980
elect JOL, Inc. Report
198

sonnel Briefs

Al s meeting in Atlanta on November 17,
86, the JOI, Inc. Board of Governors
scted the following officers 1o serve until
82
o Chatrman: James D, Baker
Vicg Chairman: Charles E. Helsley
Secretary/ Treasurer: Arthur E. Maxwell
! President: William W, Hay
Vice President: John H. Clotworthy

Ocean Margin Drilling Program — Status

Ten U.S. oil companies have signed agree-
ments with the NSF 10 participate in Tunding
the Ocean Margin Drilling Program (OMDP)
through September 1981, The companies are
Atlantic Righfield, Cities Service, Continental
Oil, EXXON Production Research, Mobile Oil,
Penzoil Exploration and Praduction, Phillips
Petroleum, Standard of California, Sunmark
Exploation, and Unien Oil.

At its 16-17 September mesting, the Science .

Advisory Committee (SAC) elected Arthus
Maxwell (Woods Hole Oceanographic Institu-
tion} 10 serve as chairman for two years, and
Arthur Green {EXXON} to serve as vice.chair-
man for one year.

To assist in planning of the scientific pro-
gram, SAC is appointing 2 number of ares and
technical  Planning  Advisory  Committees
(PACs}. At the presen! time five area PACs
have beesn established to consider the outstand-
ing scientific problems and necessary studies on
the 11.5. east coast, Gulf of Mexico, west coast
of the Americas, Mid-Atantic Ridge, East
Pacific Rise, and Weddell Sea, respectively, A
varigty of technical PACs will be formed over
the coming months as the need for guidance
on specific technical aspects of the program
develops.

An OMDP directory, including the names
and affiliations of the members of the SAC and
PACs, will be available from JOL, Inc. in the
near future.

The primary scientific task until Fall 1981 will
be the synthesis of existing geological and geo-
physical data i eleven geographic regions iar-
geted as candidate drilling areas by the SAC.
These regional syntheses are lo  provide
comprehensive documentation of the present
state of knowledge of arecas considered io be
among the most representative and best known
examples of active and passive continental

margins and the mid-ocean twge, and the
palecenvironmentally  critical  Weddell  Sea.
They will consist of a series of charts showing
bathymetsy, magnetics, gravity, depth to base-
ment, depth to selected seismic reflectors, iso-
pachs between the seismic reflectors, tectonics,
geologic hazards, lithafacies and
paleogeoagraphy, and heat flow. The charts will
be accompanicd by cross sections calibrated by
existing wells, and each chant will have an
overlay showing the data points or lines from
which the synthesis was produced. Coniracts
for regional syntheses have been awarded to
eleven groups representing some 84 investiga-
1ors frem 25 institutions. First drafis of the
syntheses are {o be availble for planning pur-
poses in early Summer 1981,

The regional syntheses will form the basis
for further development of the science pragram
by the PACs and SAC. If the program is
deemed satisfactory, additional studies to
define the location of prospective drill sites,
and o continue the scientific program planning
and preparation of experiments will be injtated
in late 1981, The fiest drilling would be
planned for 1984, (7. Davies, JO!, Inc}

IPOD SITE-SURVEY DATA BANK

The POD  Site-Survey Data Bank at
Lamont-Doherty  Geological Observatosy has
recently  {September 1980-December 19303
received the following data.

e Ffred H. Moore muitichannel seismic profiles,
CAR-31 through CAR-42C {lep 78) and
navigation and bathymetry of the Leg 77
area, from the University of Texas Marine
Science Institute (L'TMSE).

s Corrected bathymetric map, Leg 77 site-
survey area, frora R, Buffler (UTMSI).

» Computer tape of navigation of Fred H. Moore
{Cruise 3, Leg 1, western Straits of Florida
and southeast Guif of Mexico}. from R.
Buffler, UTMSI,

+ Multichannel seismic profiles from the Carib-
bean sites CAR-T, CART2-A B,C,D, and
"CAR 71-B,C, and D, from the UTMSL

& Multichannel seismic profiles from western
South Atlantic gites WS A-
1,4,5,7,8,10,11,13, and 20, from the
UTMSI.

o Prospectas for Leg 77, from R. Buffler,
UTMSI,




Leg 79 safety package for Mazagan sites,

from K. Hinz, Bundesanstalt fir
Geowissenschaften und Rohstoffe, Abt
Geophysik {BGR).

Leg 79 safety package for Galicia sites, from
L. Montadert, Institut Francais de Petrole,

Microfilms of seismic data from R/V Fay of
the U.S. east coast and Blake areas, and
from M/V L'olonnois, Atlantic margin
(AMCOR), from National Geophysical
and Solar, Terrestrial Data Center
(N.G.S.D.C)), Colorado.

Computer tape of navigation and magnetics
over the US.A, Project Magnet, from
N.G.5.D.C., Colorado.

Multichannel seismic profiler records and
navigation for U.S. east coast lines 14
through 32 and well log data for COST G-
1 and G-2, from N.G.S5.D.C., Colorado.

Microfilms of Glomar Chalienger seismics,
bathymetry, and magnetics for Legs 71-74,
bathymetric map for Leg 75, and computer
tapes of Legs 71-74 navigation, from U.
Albright, Deep Sea Drilling Project
(DSDP).

e DSDP sample records and sample sub-
bottom depths {on microfiche), from
DSDP.

The Data Bank also reports that its data folio
for the central Atlantic is now complete.

JOI SITE SURVEY PLANNING
COMMITTEE

LeRoy M. Dorman, Chairman

The JOI Site Survey Planning Commiltee met 18
December 1980 at Lamont-Doherty Geological
Observatory o review the present sile survey pro-
gram and to prepare a Requeslt for Proposal (RFP)
for surveys relevant 1o the 1981-1983 Challenger dril-
ling program. The following summarizes items from
that meeting.

North Atlantic Drilling (Leg 82)
ENA-8 and -11 Surveys

B. Ludwig, P. Stoffa and D. Hayes reviewed
the status of the L-DGO contract to survey
sites ENA-8 and -11. The execution of this
contract has been delayed by ship scheduling
problems and is in danger of affecting the dril-
ling program through inability to complete the
safety review in time. L-DGO plans to do the

700 or so nautical miles of trackline critical to
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the safety review just after the LASE experi-
ment, using Conrad. This first cruise would
return to port in mid-July. Single-channel
monitor records would be available immedi-
ately and the 36-fold would require an addi-
tional 6 weeks. The Challenger gets underway
on 4 September and is scheduled to drill ENA-
3 first. In order to obtain safety approval
before sailing, the review would perforce be
based on the mwonitor records. Even so, the
scheduling is so close that minor delays in the
Conrad overhaul or the LASE experiment
would jeopardize the site review,

An alternative vessel to Conrad is the Fred
Moore, which will be available before LASE
but the survey would have to be done in April
(bad weather).

The committee concluded that the L-DGO site
survey plan is feasible only if the Safety Panel can
conduct its review between mid-July and 4 Sep-
tember, using single-channel records. If the Safety
Panel cannot work on this basis the drilling will
need to be rescheduled.

ENA-3 and -4 Surveys

D. Greever presented samples of the pro-
cessing done at WHOI on the reflection data
for ENA-3 and -4. The goal of the reflection
work is the mapping of reflector 1|, just above
basement. The WHOI seismologists suggest
that the most reasonable processing strategy is
to deconvolve one channel of the 12-channel
data and to stack only the data near the targets.
The panel concurred.

1981-83 Drilling Program

L. Dorman announced that NSF had report-
edly agreed to fund the first year of the *81-83
drilling program and appeared likely to fund
the second. The most productive plan is then
to plan for the 24-month program put forth by
the PCOM at their 15-17 October, 1980
meeting,

The most evident need for surveying is in
connection with Leg 84 (hydrogeology), Leg 86
{old Pacific), Leg 89 (equatorial Pacific) and
Leg 95 (North Adantic crust}). The commitiee
drafted RFPs for these surveys which are in
part summarized as follows:

East Pacific Rise - Hydrogeology

M. Leinen and M. Bender of URI presented
the proposed hydrogeology program and R.
Anderson of L-DGO provided additional con-
sultation.

The objective of DSDP Leg 84 is 10 study
hydrothermal circulation in the oceanic crust.




prrichment of transition metals in many basal
sediments recovered by the drilling program
suggests that a process of precipitation from
hydrothermal  solutions s occurring.  The
hydraulic piston corer {HPC) will be wsed to
sample a coraplete sedimentary section of ridge
flank deposits,  This will allow a thorough
examination of the hydrothermal flux as the
plate segment moves away from the ridge.

The area proposed for drilling consists of the
seafloor on the western flank of the Fast Pacific
Rise out 1o anomaly 7 between 13 and 20°8,
Smooth bathymetry and low biogenic produc-
tivity have delineated this arca as the most
likely to achiave the scientific ohjectives.

The salient problem in this work is logistical
because of the nearness of the drilling date. At
present, there is no ship available 1o do the
survey work. The most likely candidate is the
Lee. Site proponents and L. Dorman will pur-
sue solutions to the problem.

Old Pacific

The commitiee reviewed 4 proposal survey
plan submited by 5. Schianger of HIG 0 R,
Douglas, Ocean Paleoenvironment Panel chair-
man. The RFP generated by the panel embo-
dies many elemenis of the plan.

Dirifting s plunned 1o sample Jurassic sedi-
ments and crust in the Western Pacific. Sedi-
menis deposited during this time are thought
to have been representative of open ooean sed-
imenation in conirast 1o those deposited in the
more restrieted Jurassic Atlantic basin.  The
elemental and magnetie properties of Jurassic
igneous basement will also be investipated.
Recent drifling resufts {DSDP Leg 41} have
shown that the Western Pacific is characierized
by extensive Cretacecus mid-plate volcanism
producing sill/flow coniplexes which are time-
consuming to drill. Surveys are required to
find areas whers these units are absent to allow
drilling Jurassic basement. The situation is
complicated by the presence of chert layers
which, on the basis of siesmic data, are difficuh
io distinguish from volcanic sils.

Equaterial Pacific

The site proponents assert that detailed
hathyrnetric coverage is necessary to determine
Iihe lacal depositional/erosional environent of
e HP core and we agree that this is highly

sairable, at least for some of the sites, Such

stail can be obtained through use of multi-

am bathymetric soundings or by use of a
baeply towsed sensor.
the
the
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We will request proposuls for site-spec
surveys in support of hydrautic piston coring
the esstern equatorial Pacific 1o be carried o
during Leg 82 {September-November, 198
Detailed stratigraphic sampling of this part ¢
the Pacific is necessary 1o address the followini
scientific questions:

4. What is the history of Quatecnary cac-
bonate dissolution cycles? How  are
changes in carbonate preservation linked to
indiestors of surfuce water (planktenic
microfossils) and deep water (benthonic
microfossil} conditions?

b, What changes in productivity and
upwelling have taken phice during the past
13 million years? Can these changes be
correfated  with  major  climatic/tectonic
events in other pans of the world?

¢. How closely can highly resolved paleo-
ceanographic oscillations in the Tertiary be
correlated {using paleomagnetic and bios-
tratigraphic techniques) with Tertiary sec-
tions which have been or will be sampled
in otber parts of the world's oceans?

North Atlantic Crust

The study of trace elements in oceanic
basalts has revealed significant variations in the
composition of the upper mantle bensath the
Narth Atlantic. it is clear from recent surveys
that a majos geochemical transition occues near
the Hayes Fracture Zone at J4N. A study of
the nature of this transition forms an important
objective for the next phase of Glomer Chal-
lenger drilling. A series of holes betwaen 1PN
and 40°N is  planned o examine the
configucation of the geochemical boundary,
This will require a detaited knowledge of topog-
raphy, magnetics and sediment distribution at
the position of anomaly 33-34, so that normal
{slow spreading} Atlantic crust — frea of tec-
tonized basement associated with [ractute
zones — can be selected for drifling.

The Ocean Crust Panel has recommended
five holes along magnetic anomaly 33-34 (60-
T my) 1o examine the éxtent of mantle
heterogensity in the vicinity of the Hayss Frac-
ture Zone. We are currently investigating
whether British and French workers ate
preparsd 1o run Glorie, Seabeam and magnetic
traverses it the study area. (L. M. Dorman)

*e e

A0F Inc. reports that the resulting Request for
Proposal will be mailed in the first week of Febru-
ary 1981,




FOCUS

LETTER TO THE JOIDES COMMUNITY
FROM THE PLANNING COMMITTEE
CHAIRMAN

Results of the U.S. National Board Review of our
1881-83 Dvilling Propesal

The resolution of the 1.5, National Science
Board {NSB) deliberations on the proposal {or
Challenger drilling in 1981-83 is as follows:

RESOLVED, that the National Science Board
approves the general plans for the 2-vear
scientific program for Deep Sea Drilling Pro-
ject, international Phase of QOcean Drilling as
presented in NSB-80-467 Revised.

Further, that the WNational Science Board
approves the making by the Director ai his
discretion of grants, contracts, or gther
arrangements to the Liniversity of California,
San Dicge, and the Joint Oceanographic
_Institutions {ncorporated in an amount not to
exceed $26,000.000, of which $70,000 800 is
being provided by Inrcrnativnal Phase of Ocean
Drilling parter countries and $2,0600,000 is
being provided by Defense Advanced Research
Project Agency and the United States Geologicat
Survey, for the fscal vear 1982 with ithe
understanding  that the WNational Science
Board approval of the program for fiscal year
1983 is contingent upon the Director seeking
approval of the National Science Board for
fiscal year 1983 funding.

| am tald that the NSB received our scientific
proposal very warmly, and that they deemed
the advent of hydraulic piston coring as putting
us on the threshold of important new
discoveries. They expect us to accompany our
request for funding for the second yvear (FY
831 with documentation of some of the actual
scientific results of HPC work done on very
recent dritling tegs and on legs over the coming
months. We should be ready to present these
results to NSB early next fall,

Personally, | am very heartened by this
result, The Board appears to like our scientific
proposals, and to be ready to continue funding
if we show them results, 1 believe we are in a
strong position and not only can deliver on our
promises, but can also now begin to work
together to develop a long-term plan for Chal
lenger drilling, (see below}),

Conference on Scientific Qeean Dritling (CO50D)

During its meeting in Atlanta on 18-{9
November the Executive Committee acted
upon the recommendation of the PCOM thas,

L3 £ S0 B 84 {1}
o review
scientific

. in light of the need to integate presedmmitiee

ceived ocean and other related scientifoWw such
programs, to most effectively utilize Peussed,
tools and 1o develop a coherent plan 3uld be
decade ahead, there be a conference "o

and reassess goals and directions of SCamine
ocean drilling.” An interim steering O fyifling
of EXCOM, charged with examining hov, ;00
a conference should be organized and focy,,,
who should attend, and when it shouy pro-
held, recommended:

1. that the purpose of COSOD is 10 eXdlyin
the question How can the planning for drienn
and associated scientific programs be OFgan ;o .

and coordinated to atiack the most imporyg, .

scientific problems in the most orderly ond Faan

ductive way? e

The conference will not replace the ongoin‘"
opetational planning efforts for the Oced®
Margin Drilling or the Chalfenger continua
tion programs. Rather it will serve 1o examy
ine how these and other scientific efforts car.
be coordinated, supplemented and struciured
it order to achieve the most important
scigntific goals for the next decade in the
most cost effective manner,

2. The conference would be organized around
the study of § to 10 major topics. The fol-
lowing is a preliminary lst of 1opics.
{Undoubtedly this list will be modified — by
addition, as well as by combination of topics.

Scientific topics
« Subgidence « Diagenesis « Ocean ¢li-
mate « Deep tectonics (e.g. rifting)
= Diapirism  « Hydrogeology » Continental
break up, collision, subduction « Physical
properties of the earth’s erust  (including
magnetic properties) e« Seismic stratigra-
phy — in the sediments and within base-
ment.

Background topics
» Drilling technology and anticipated
advances « Sampling by means other
than drilling

To facilitate the work of the conference,
groups usually of three members each {with
2 designated leader) would be appointed, and
asked to write a "white paper,” for each topic,
and ma# it to all the conference attendees six
weeks before the start of the conference.
The white papers on the scientific topics will
address the question How will drilling advance
the state of knowledge i a given topic?

3. The JQOIDES Executive Commitiee will

appoint a steering commitize consisting of
ten members. It will consist of five — -



of the JOIDES organization and five outside
members. It will primarily be the task of the
steering committee to select the groups that
will write the white papers and generally
organize the conference. The invitees to the
conference will consist of steering committee
members, the members of the groups that
write the white papers and some additional
attendees.

4. The conference report will have a "front
end” written by the entire steering commit-

tee. The remainder of the report will consist.

of white papers (inciuding the discussion of
the white papers at the conference).

5. Proposed timetable

a. JOIDES EXCOM to appoint steering com-
mittee for conference as soon as possible

b. JOIDES members of the steering
commiltee meet as soonm as possible and
select groups to write white papers and ten-
tatively select the remaining attendees.

¢. The PCOM and COSOD Steering Commit-
tee to solicit ideas from JOIDES panels and
the community at large. {Ongoing)

d. Steering committee receives comments and
ideas by 22 June 1981

e. Groups prepare white papers between 22
June and 28 Aug 1981

f. White papers to be mailed out to conference
attendees by 28 Aug 1981

g. Conference 5 - 9 Oct 1981
h. First draft of report — 9 Oct 1981

Proposal for Challenger Drilling after October, 1983

Also during its Atlanta meeting, the JOIDES
Executive Committee, in a motion supporting
the full 2 years of funding for 1981-83 drilling
from Glomar Challenger, mandated an "early
review of the scientific problems that may
require even longer-term use of Challenger
beyond 1983." During the discussion, many
EXCOM members favored the idea of prepar-
ing a proposal for a relatively long period of
Challenger use ~ for as many as 5 years.

In preparing a proposal for post-"83 drilling,
we should keep several points in mind. First,
such a proposal must be submitted soon; strug-
gles with the 1981-83 proposal probably
stemmed as much from our being a year late as
from any other cause. The normal timetable
for U.S. consideration of proposals to be
funded in FY 84 would require submitting a
complete proposal in March of this year. But
of course we simply cannct have ready by this
coming March a completed proposal that
reflects adequate thinking from the JOIDES
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Advisory Panels, approval by PCOM and
EXCOM (for JOIDES), and approval by the
Regents of the University of California (for
DSDP). Moreover, we should make our pro-
posal consistent with the recommendations of
the planned EXCOM-sponsored Conference on
Scientific Drilling in the Oceans in the Next
Decade (COSQD), which is not scheduled to
take place until early October, 1981,

A more realistic schedule is as follows:

January-February 1981

1. Winterer {JOIDES) and Peterson (DSDP), in
consultation with JOIDES Panel and Working
Giroup chairmen, prepare a draft Proposal Plan-
ning letier for NSF setting out the broad out-
lines of the proposal, its time frame and a
budget. This letter would especially outline the
planning process that would link our proposal to
COSO0D, and set out the rationale for final pro-
posal submission following COSOD.

2. JOIDES Panel chairmen receive guidelines for
preparation of post-"83 proposal material.

February 1981
The PCOM reviews the draft letter at its meeling
in La Jolla, 24-27 February.

March 1981
1. Winterer revises letter as needed.
2. The EXCOM reviews the revised letter at its
meeting in La Jolla, 19-30 March.
3. JOIDES submits the letter 10 NSF.

February - May 1941 .
JOIDES Panels revise white papers and prepare
materials for post-'83 drilling proposal.

June 1981
1. All proposal materials from JOIDES panels due
at JOIDES Office on or before June 1.
2, Winterer (JOIDES) and Peterson (DSDP)
prepare a draft proposal for post 1983 drilling.
July 1981
The PCOM reviews the draft proposal at its meet-
ing in Hannover, 8-10 July.

Augusi 1981
1. Winterer revises the draft proposal as needed.
2. The EXCOM reviews the revised draft at its
meeting in Hannover, 13-14 August.

October 1981
I. Winterer and Peterson revise the proposal as
appropriate following COSOD.
2. DSDP submits proposal to the Regents, Univer-
sity of California for approvat.

Navember 1981
DSDP submits proposal to NSF.,

As to the substance and format of the propo-
sal, that will, of course, follow from the advise
of the JOIDES panels and working groups and
suggestions from individual scientists or groups
of scientists — within or outside the JOIDES
community. Nonetheless, it might be efficient




1o structure the proposal along the lines of the
scientific topics arcund which COSOD will be
organized. I will thus ask JOIDES Panels (1)
to revise their white papers, in which they set
out in whatever way they deemi appropriate the
broad problems 1o be attacked, but in which
they will also deal with the specific COSOD
subject topics; and (2} to translate their white
papers into actual drilling proposals, aimed at
certain areas or sites, which should be specific
enough te provide guidance to the JOIDES and
JOI Site Survey Panels (JOI, Inc., must submit
a site-survey proposal to accompany the drilling
proposal).

After more than a decade of drilling, some
scientific problems are at the crucial stage of
testing rival hypotheses, many are at the stage
of model-building, while some others are still
in the stage of exploration — wildcatting. |
would hope we couid single out those in the
first category for early intensive effort. I trust
that our panels will seize on the fact that a
term of several years would give us the time 1o
circumnavigate the glabe, and to drill, for
example, in the Indian Ocean. 1 also hope that
we can exploit much further the possibilities
for imaginative down-hole experiments in
post-"83 drilling. We have the lead time to
develop the hardware if we plan ahead now.
As you can see, I am confident that we will
have more than enough exciting science to
frame an excellent proposal.

Finally, [ want to express my gratitude to all
of you for your help and support over these
past months, during the time when our 1981-
83 drilling proposal was at its most crucial
stages of review and funding.

E. L. Winterer
Chairman, JOIDES
Planning Committee

NEWS BRIEFS

Congress has confirmed John B. Slaughter to
the post of Director of the National Science Foun-
dation.

NSF has recently created the Division of

Ocean Drilling under which will dea) with all
NSF-funded ocean drilling programs. The
Foundation effectively elevated the Gcean Sedi-
ment Coring Program, previously under the
Division of Earth Sciences, to division level,
Peter Wilkniss is Acting Division Director, Anton
Inderbitzen is Acting Chief Scientist for Science
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(Ocean Marging Drilling — OMD), and Wil-
liam Sherwood is Acting Chief Scientist for
Engineering, OMD. Bilal Haq will continue in
his capacily as NSF laison 10 JOIDES within
the new division.

The Ocean Margin Drilling Program formatly
began 1 October 1980, NSF has issued a §-
volume report dealing with the preliminary
scientific and technical planning that has gone
inlo development of that program.

PUBLICATIONS

The DSDP Curator has supplied this list of recent pub-
lications. I vou have published a paper using data or
samples colflected by, or in conjunction with, the Deep Sea
Drilling Project, please send five reprinis of it 10 the Clrg-
tor, Deep Sea Drilling Project, A-031, La Jofla, CA
92097,

Beckman, Jan, 1980. Miocene-Pliocene nan-
nofossils and sedimentation rates in the
Hatton-Rockall Basin, NE Atlantic Ocean,
Stockholm  Comributions  in Geology, .
XXXVL no. 1, p. 1-91, 8 pls.. Acta Universi-
tatis Stockholmiensis.

Baldauf, Jack G. and John A. Barron, 1980,
Actinocyelus ingens var. nodus. a new stratj-
graphically useful diatom of the circum-
North Pacific. Micropaleontology, v. 26, no.
I, p. 103-110, pt. 1.

Bujak, Jenathan P., 1980. Organic type and
maturation of 1343 DSDP samples from the
Allantic Basin and adjacent areas: Status
Report No. EOGS-DOM. 4-80JPB. 16 pp.

Casey, Richard E. and Richard A. Reynolds, 1980,
Late Neogene radiolarian bicstratigraphy
refated to magnetosiratigraphy and paleo-
ceanography with suggested cosmopolitan
radiolarian  datums.  Cusimian  Foundation
Special Publication no. 9. Memorial to Orville
L. Bandy, p. 287-300, pls. 1, 2.

Chow, Tsaihwa J., John L. Earl and Carrie B.
Snyder, 1980. Lead isotopes in Atlantic
DSDP sediment cores. In [fsotope Marine
Chemistry, eds., Goldberg, E. D., Y. Horibe,
and K. Saruhashi, p. 399-412. Uchida Roka-
kuho Publ. Co. Ltd., Tokyo.

Columbo, Maria Rosa and Maria Bianca Cita,
1980. Changes in size and test porosity of
Orbuling universa d'Orbigny in the Pleisto-
cene record of Cape Bojador (DSDP Site
397, Eastern North Atlantic). Marine Micro-
paleoittology, v. 5, p, 13-29, Elsevier, Amster-
dam,




Diester-Haass, L. and H. Chamley, 1980. Oligo-
cene climatic, tectonic and eustatic history off
NW  Africa (DSDP Leg 41, Site 369).
Oceanologica Acta, v, 3, no. 1, p. 115-126,
Gauthier-Villars.

Gombes, Andrew M. Jr., 1980. The early history
of the diatom family Asterolampracae. Bacil-
faia, v. 3, p. 227-272. ). Cramer, Braun-
schweig, Germany.

Guerin, S., 1980. Comparaison des associations
de foraminiferes de 1’Albien de I’ Atlantique
nord (Echantillons DSDP)} et du Bassin
Vocontien (Sud-Est de la France). &
Reunion -Annuelle des Sciences de la Terre,
Marseille, Soc. Geol. Fr., edit. Paris, p. 176.

Keller, Greta, 1980. Middle to late Miocene
planktonic foraminiferal datum levels and
paleoceanography of the north and
southeastern Pacific Ocean. Marine Micro-
paleontology, no. 5, p. 249-281.

Ludwig, William J., Valery Krasheninnikov, and
the Leg 71 Scientific Party, 1980. On Leg
71, SW Atlantic yields records of its currents.
Geotimes, v. 25, no. 8, p. 22-23.
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Preil, Warren L., James V. Gardner, and the Leg 68
Scientific Party, 1980. Hydraulic piston coring
of late Neogene and Quaternary sections in
the Caribbean and equatorial Pacific: Prelim-
inary results of Deep Sea Drilling Project Leg
68. Geol. Soc. of Amer. Buil., pt. [, v. 91, p.
433-444. 9 figs., 2 wables.

Robert C., 1980. Climats et courants
cénozoiques dans 1’Adantique Sud d’aprés
’étude des minéraux argileux {Legs 3, 39 et
40 DSDP). Oceanclogica Acta, v. 3, no. 3, p.
369-376.

Schrader, Hans, and the Leg 64 Scientific Party,
1980. Laminated diatomaceous sediments
from the Guaymas Basin slope (central Gulf
of California): 250,000-year climate record.
Science, v. 207, p. 1207-1209.

Siesser, William G., 1980. Late Miocene origin
of the Benguela upswelling system off north-
ern Namibia. Science, v. 208, p. 283-285.

Look for a glossary of JOIDES acronyms and buzz words, next issue. (We thank Jean Westberg, SIOQ, for the
drawing.)
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JOIDES COMMITTEE AND PANEL REPORTS

We have extracted the following items from either
the draft minutes of recent JOIDES committee and
panel minutes or from brief summaries provided by
panel chairmen. We omitted items from the minutes
reported elsewhere in the JOIDES Journal (e.g. NSF
and DSDP, OMD reports, and/or ceriain items of

limited interest.

EXECUTIVE COMMITTEE
William A. Nierenberg, Chairman

The Executive Committee (EXCOM} met 17-19
November in Atlanta, Georgia. A. Maxwell substi-
tuted as chairman in the absence ol W. Nierenberg.
The foilowing includes items from the draft minutes
of that meeting which are not reporied eisewhere in
the Journal.

1981-83 Challenger Program

NSF Review

P. Wilkniss (NSF) reported on the status of
FY 1982-83 Challenger drilling proposal.

NSF peer review of the FY 1982-83 proposal
is complete; the addendum 1o the proposal
prepared by JOIDES/DSDP and submitted in
early September fully responded to all concerns
of the reviewers. The ad hoc review panel gave
the proposal excellent marks and urged the
Foundation to seek its full support.

NSF will present the proposal to the Program
Committee, then to the full National Science
Board on Thursday, November 20th. The
Beard will devote four hours, an extraordi-
narily large block of time, to a review of the
JOIDES and OMD proposals. NSF will know
and relay the NSB’s action on late Friday
(November 21st) or the following Monday.

Wilkniss added that Francis Johnson (Assis-
tant Director, Astronomical, Atmospheric,
Earth and Ocean Sciences, NSF) understands
the difficulties the IPOD partners face in com-
mitting support before the U.S. has acted. NSF
wholcheartedly supports the 1982 drilling, but
because the 1981-83 proposal was submitted
about a year too late to be budgeted for 1982,
NSF has no funds set aside other than those
for phasing out the program. Offices abave
NSF (in the U.S. budgeting chain) have yet to
give their official support to the Challenger dril-
ling. - NSF is also seeking support from other
U.S. Government agencies, and is doing all
possible 1o justify and achieve the goal of
“further Challenger drilling.

(See "Letter from the Planning Commitlee
Chairman," this issue for an update on the
NSF review.)

Defense Advanced Research Project Agency
(DARPA)

E. Winterer also reviewed the proposed
DARPA program. During its July 2-4 meeting
the PCOM supported, in principle, a DARPA
program to (a) test the . implantation of a
downhole seismic monitoring package during
Leg 78B (then called Leg 78A) and (b) to
implant the system in the NW Pacific during
the proposed 1981-83 driiling program.

During discussion the EXCOM members
expressed their concern over the inadequate
information provided about the costs involved
lo the project, the additional funding agreed to
by DARPA and the effect of the DARPA pro-
posals on the scientific objectives and planning
of the 1981-83 Chalienger drilling.

The Executive Committee adopted the fol-
lowing position regarding the DARPA test dur-
ing Leg 78B, but took no specific position on
the proposed DARPA experiment in the N.W.
Pacific.

Executive Committee approves a  6-10 day
DARPA test during 1981 provided that:

1. DARPA provides the funds for the operation

2. resuits of the experiment are published in the
Bnitial Report of that leg

3. the current drilling program be extended by the
number of days consumed by the DARPA
experiment

4. DARPA be responsible for leaving a clean hole,
and

5. DARPA be responsible for the integrity of the
drilling system during the experiment.

U. 5. Geological Survey

E. Winterer alerted the EXCOM 1o the US.
Geological Survey’s interest in cocperating in
the 1981-83 Challenger program. N. T. Edgar
(Chief, Office of Marine Geology) had
presented the Survey’s proposal at the recent
Planning Committee (PCOM) meeting (15-17
Oclober}. The Survey proposes driiling off the
(a) east coast U.S. — shallow seismic discon-
tinuities and gas hydrates, slope stability and
(b} the Guif Coast U.S. to study fans, salt
diapirism and organic chemistry of anoxic
basins. (The areas of USGS interest are outlined
in more detail in the PCOM report, below.)




The USGS would be willing to contribute
funds to the program and all results would be
included in the DSDP Initial Reports.

Drilling 1o study slope stability, seismic
discontinuities and, to some degree fans and
anoxic basins, overlap previously defined
JOIDES objectives. The PCOM asked Edgar to
prioritize the survey’s objectives and Lo present
them to the Passive Margin Panel during its
next {January 1981) meeting,

Alternative Drilling Programs

A. Maxwell relayed that the IPOD partners,
during their meeting at Woods Hole (18-20
September 1980), anticipated a short-fall in
funding for the entire 2-year program; $39
million of the needed $52 million was perhaps
"in sight" JOI asked the JOIDES Executive
Committee, which in turn asked the Planning
Committee, to prepare alternative, incremented
drilling programs assuming reduced levels of
funding.

E. Winterer reported model alternative dril-
ling programs developed during the recent
Planning Committee meelting.

Recognizing the many problems that a shor-
tened program would cause, the PCOM devised
the alternative programs in response to the
JOI/EXCOM charge. (More detail of the PCOM
discussions is given below in the PCOM report.)

To develop the incremented programs the
PCOM, (a) reviewed drilling objectives and
priorities of all the JOIDES subject panels, (b)
kept outside interests in mind, (¢) proposed
18- and 15-month programs on the basis of the
$39 million "seen" by the IPOD partners, while
recognizing that this was a linear solution to a
non-linear problem (Because of fixed costs of
operating Challenger and contractual agree-
ments with Global Marine, a 25% reduction in
funds could mean as much as a 50% reduction
in drilling) and (d) recognized that any com-
mitment less than 22 months results in only
one high latitude summer, thus either parts of the
North Atlantic or North Pacific could not be
drilled. Table PCOM-1 (PCOM report, below)
summarizes the model alternative drilling pro-
grams.

24-Month Program: The PCOM felt that most
of the presently defined, highest, priority
scientific objectives could be accomplished
within a 13-leg program and supported the 2-
year 1981-83 proposal as a coherent plan,
agreed to in principle by the [POD partners.

18-Month Program: The PCOM accepted a
Pacific bias in the 18-month program. This
eliminates the eastern North Atlantic high lati-
tude paleoenvironment work, slope stability
and seismic discontinuity studies off Eastern
North America, and sampling of Jurassic sedi-
ments and crust in the Pacific.

15-Month Program: A 15-month program
requires a choice between oceans. Two 15-
month programs are proposed and only one
leg, a leg in the Caribbean, is included in both
models.

Site Survey Constraints

Winterer also reported on the PCOM’s dis-
cussions concerning site surveys. JOI cannot
issue RFP’s for the U.S. surveys until NSF
approves the program and because site surveys
require many months lead time, certain areas
already cannot be drilled.

Recognizing the need for better communica-
tions between sile proponents and the JOIDES
Site Survey Panels, the PCOM asked specific
people to effect liaison for each proposed site
or region. It also encouraged the Site Survey
Panels to meet as soon as possible, preferably
at L-DGO (IPOD data bank).

The EXCOM also noted that the site survey
for the proposed DARPA work in the Pacific
had not been done, nor was it clear who would
pay for it.

EXCOM Resoiution

Following extensive discussion during which
each EXCOM member relayed his personal
and/or his institution’s views regarding the
1981-83 drilling program, the Executive Com-
mittee unanimously adopted the following posi-
tion.

The Executive Committee, having re-examined
the scientific merit of the program embodied in the
renewed proposal for drilling during 1981-83 and the
alternatives to this two-year program presented to it
by the PCOM,

1. unanimously and vigorously supports a full 2-
years of additional funding for the drilling
program of Glomar Chaflenger

2. recognizes that funding of the program for less
than two years would raise difficulties both in
funding from non-U.S. member countries and
in efficient scheduling of the ship to reach -
high priority ohjectives.




3. focuses the need for an early review of the
scientific problems that may require even
longer-term use of Chalienger beyond 1983,

In addition, the U.S. members resolved that:

The U.S. members of the Executive Committee’
also unanimously and vigorously support the pro-
posed Ocean Margin Drilling Program and believe
that the proposed Challenger and Ocean Margin
Drilling programs are complementary.

North Atlantic Drilling Program

E. Winterer reported on drilling priorities
recommended by the Planning Committee dur-
ing its 15-17 October meeting in Rhode [sland.
(The PCOM recommendations (Legs 76, 77, and
78 are given in detail below in the Planning Com-
mittee report.)

The Executive Committee accepted the Plan-

ning Committee’s North Atlantic program as pro- .

posed and thanked E. Winterer for his detailed
presentation.

Expanding International Participation

A. Maxwell and W. Hay reported on a meet-
ing between JOIDES EXCOM representation
and Canadian scientists and government
officials regarding future JOIDES membership.
The meeting had been arranged to address
questions surrounding classes of membership,
and initiate conversations with, and evaluate
Canadian interest in, JOIDES membership.
Because no non-US JOIDES representatives
attended the meeting, the committee did not
discuss the first point.

W. Nierenberg and A. Maxwell (both
EXCOM) and W. Hay (JOI) attended the
meeting on 23 October at the University of
Toronto with representatives from Canadian
universities, industry and government.

Both the Challenger extension and OMD
programs were discussed, but the Canadians
showed particular interest in the OMD pro-
gram. They are primarily concerned about
whether Canadian objectives can be addressed
in the OMD program and whether the
extended Challenger program is sufficiently
flexible to accommodate change.

Other members of the EXCOM reported on
communications with other countries.

Australia is very interested. A meeling in
Australia scheduled for early 1981 was origi-
nally to address only on the Ocean Margin
Drilling, but now will include extended planned
Challenger planning,

58

The Dutch show continued interest. J. van
Hinte has contacted officials in the Hague and
W. Nierenberg has sent him information on
the OMD and Challenger programs.

The Germans (F. Bender) have corresponded
with the Chinese Ministry of Geology in Pek-
ing. The Peoples Republic of China have
requested more information on procedures for
joining JOIDES,

W. Hay reported that the Norwegians are
enthusiastic about OMD. M. Talwani will also
be talking to a Norwegian representative next
month.

The EXCOM consensus regarding potential
new members was to press ahead on full member-
ship; consortia or other classes of membership
would be considered only as necessary.

Ocean Marging Drilling

Scientific Planning

In his report to the EXCOM, A. Maxwell,
Chairman of the OMD Science Advisory com-
mittee (SAC), emphasized that the scientific
planning for £xplorer drilling was very complex,
thus SAC was proceeding very slowly and cau-
tiously. The Explorer may be on station for up
to nine months at a time and planning is quite
different from that for Glomar Challenger.
Inasmuch as the oil industry first defines objec-
tives, then evaluates costs, a careful assess-
ment of how funds are to be spent is required.

The oil companies support doing most of the
scientific laboratory work on shore. The
planners must decide whether to pursue this
philosophy and, if so, whether to support one
or many shore-based labs. Should the program
go ahead an RFP will be distributed for con-
struction and maintenance of the lab facility.

The OMD program requires detailed plan-
ning for each site — from the bottom of the
hole up. JOI is using the HUSOD document as
a starting model. The advisory commiltee is
carefully examining eleven target areas, defined
during the Houston meeting. JOI expects to
have the preliminary geological and geophysical
syntheses completed by June 1981 and is also -
encouraging participating oil companies to
make their data from the target regions avail-
able. In addition to the SAC, JOI has
developed five Planning Advisory Committees
(PACs) (East Coast, West Coast, Gulf of Mex-
ico, Mid-Atlantic Ridge/East Pacific Rise, and
Antarctic committees} comprising members
from the scientific community and participating




wn  companies. {Neither participants from
non-US  JOIDES partaers nor from nos-
contributing ot companigs, however, are
included.) JOI is presently esiablishing techsi-
cal advisory panels dealing .with geophysics,
geotechnical problems, information handling,
drilling safety, and publications,

Non-U.S. Participation

Maxwell aiso reported thai the Scientific
Advisory Committee encourages non-US parti-
cipation in the OMD program, but is not yet
prepared to resolve the problems. These
include (1) whether non-US oil companies
would be treated as zn independent oif com-
pany or & partner of the non-US government,
{2) how to adapt a drilling program now
focused on US. margin drifling to non-US
interests, (3) how the new LIS administration
will view the program. The SAC hopes to
address these questions in about & year ~ after
it knows whether or not the program witl con-
tinue,

Conlerence on the Future Course of Scientific Ocean
Dritling

Background

E. Winterer reported that the Planning Com-
mitiee had been asked by the Passive Margin
Panel to consider convening a conference to
reassess the long-term goals of passive margin
tesearch. During its Qctober 1980 meeting, the
Planning Committee viewed the proposed
conference in a wide context and recom-
mended that i be organized under the auspices
of the National Academy of Sciences.

Because of the limited time 1o initiate such a
conference, Winterer independently contacted
the National Academy of Scignces, in particular
the Geodynamics Commities, Lo assess areas of
suppori and possible funding. Winterer
reported that generally good and growing sup-
port exists among marine geologists, and that
such a conference is viewed as a means to
ensure coordinated planning between ocean
margin and continental drifling interests,

EXCOM Consensus and Charge

The EXCOM recopnized that to organize a
conference on the future ocean drifling, it must
{1) focus the meeting so that workable sofu-
tions emerge, while saintaining a sufficiently
broad scientific base to ensurg overall support
and allow for valid coordination (7)) look for
new solutions without the censtraints of tap-

wnittee

ping only the JOIDES community (3} ibljlei_?;l;
representatives from JOI, JOIDES, Ind.pncq
continental drilling, and (4) ensure that ®outd
address long-term (3-years} drilfing prioriti The
The EXCOM appainted a steering comm!M’s
comprising M. Talwani {chairman}, Ross H
(EXCOM), E. Winterer (PCOM) and W. .
(JOD to recommend how such a confere,,,
shoutd be organized, and focused, who she
attend, and when it should be held, T
steering committee will report at the EXCOM

next meeting,

e

(See also "Letter from the Planning Committe 4

Chairman,” this issue jor an update on the pro
posed conference.)

Pavel Memberslap

The Executive Committee approved the
potentizt new Panel members as recommended
by the Planning Committee,

E. Winterer reported that, as chairman of the
Planning Ceomumittee, he plans to reenforce the
2-year tenure for psnel members. He has
strongly uged the Passive Magin and the
Organic  Geochemistry  panels  to  rotate
membership and s also pursuing the problem
in all panels.

The EXCOM generally agreed that rotation
of membership, particularly in the subject
panels, was important, but that exceptions
should be allowed (especially in certain service
panels such as the Information Handling Panel
which meets only once a year.) The invitation
letiees to new members should explicitly state
that the appointment is for a two-year term;
the option to sxtend membership .may or sy
not be exercised at the end of that period.

Status of Repositories

E. Winterer alerted the EXCOM to W.
Riedel’s draft proposat {written for JOI for sub-
mission to NSF) for preparing radiolarian slides
as part of the microfossil reference collections.
The proposal contains background information
and progress to date on the reference collec-
tions. Riedel is also proceeding with negotia-
tions to establish a reference collection at the
New Zealand Geological Survey at Lower Hut,

In conjunction with the reference centers, M.
Talwani distributed a letter from F. McCoy
suggesting L-DGO serve as a .8, microfossil
reference center.




The EXCOM asked Winterer to relay the L-
DGO proposal to W. Riedel and suggested that
Riedel and McCoy discuss the plan and submit
a formal proposal (if this seems reasonable) at
the next EXCOM meeting. The EXCOM
noted that plans to organize reference centers
date back to 1975. It will plan to take specific
action on the L-DGO (and other proposals)
during its next meeting.

Future Meetings

The Executive Committee will next meet 19-
20 March 1981 at Scripps Institution of Oceanog-
raphy. 1t will conduct its summer meeting on
12-14 August 1981 at the Bundesanstalt fir
Geowissenschaften und Rohstoffe in Hann-
over, FRG.

PLANNING COMMITTEE
Edward L. Winterer, Chairman

The Planning Committee met 15-17 October 1980
at the W. Allon Jones Center, University of Rhode
Island. The following includes key items from the
draft minutes of that meeting.

North Atlantic Challenger Plans

During its 8-10 September 1980 meeting in
Barbados, the Ocean Margin Passive Panel
{PMP} made several recommendations regard-
ing dritling priorities during Legs 76-79. The
Planning Committee {PCOM) acted upon the
recommendations as follows:

Leg 76 (Blake-Bahama Basin)

The Planning Committee recommended that the
drilling sequence at ENA-1 (oldest sedimennts,
Blake-Bahama Basin) be as follows:

a. set re-entry cone and casing without drilling
a pilot hole (inasmuch as the previously
drilled Site 391 is nearby),

b. continuously core the lower part of the hole
— below 500 meters,

¢. continuously core the upper 500 meters,
d. log the hole.
Leg 77 (Florida Straits)}

The Planning Committee recommended that
the general drilling priorities be as follows:

a. drill ENA-I2E (a new hole to replace ENA-
12A) and ENA-12B to sample the upper
Mesozoic  including the mid-Cretaceous
seismic discontinuity and the discontinuity
below.

b. drill ENA-14C and -14B to sample basement
(possibly continental crust) where the pres-
ence of high horst blocks with only a thin
sediment cover have placed it within reach
of within reach of Challenger’s drill string.

c. if time remains, drill CAR-7 (Yucatan
Basin), and/or ENA-13 (to sample the
Cenozoic and upper Cretacecus to the mid-
dle Cretaceous unconformity), and/or
ENA-14A. Selection of site to be made on
the basis of time available (CAR-7 requires
the most drilling time; ENA-14A the least.)

It further recommended that the sequence of
coring operations at CAR-7 be:

a. spot core the upper half of the sedimentary
column,

b. continuously core the lower half of the
section to basement,

. continuously core the by-passed upper part of
the section.

The PCOM approves drilling CAR-7 "upside
down” to increase the chance of attaining the
prime objective at that site {resolving the origin
and age of the Yucatan Basin crust), but
reiterates its position that standard drilling pro-
cedure is continuous coring of all holes.

The PCOM understands the need for flexibil-
ity in planning the Leg 77 drilling and recog-
nizes that the co-chief scientists will need to
make cerlain on-the-spot decisions regarding
drilling priorities.

Leg 78

In view of the shortenned drilling time for
Leg 78, the Caribbean Working Group
emphasized the need to drill a reference hole
on the oceanic floor to provide a comparison
with CAR-1 and a hole on top of the Aves
Ridge to collect data on Neogene paleoenviron-
ments in relatively shallow water,

During discussion of the Leg 78 drilling, the
PCOM addressed questions partaining to Safety
Panel approval of CAR-1. Although the PPSP
approved CAR-1 at their 28 August 1980
meeling, it may reconsider the site, should the
sediments be interpreled as a tectonically tran-
sported proximal (oil-bearing) formation rather
than a fine-grained distal (non-oil-bearing)
deposit.

~ Following  considerable  discussion, the
PCOM recommended the following drilling
plan.

Drill CAR-1 if PPSP approves.
Drill CAR-3 if PPSP does not approve CAR-1




If CAR-1 drilled successfully, then drill CAR-1D
or -1E (reference site), then {f time remains) drill
CAR-2B.

If drilling at CAR-1 not completed (safety prob-
lem), and adequate time remains, drill CAR-3.

If drilling at CAR-1 is not completed, but
insufficient time to drill CAR-1 remains, drill
CAR-2B.

Leg 79 (Mazagan)

K. Hinz presented data to the Passive Margin
Panel which showed that although granites had
been dredged from the area, the Mazagan
block might be a salt diapirr The PMP pro-
posed drilling a series of holes — MAZ-3,
MAZ-2, and MAZ-4 (itself a series of short
holes), or MAZ-4 and MAZ-8 (if MAZ-3 and
-2 cannot be drilled) — on the Mazagan Pla-
teau.

The PCOM deferred discussion of the Maza-
gan sites until after the Safety Panel review of
the sites (on 5-6 November 1981).

Outside Interest in 1981-83 Drilling

Defense Advanced Research Agency

{DARPA)

During its 2-4 July meeting in Paris, the
Planning Committee reviewed and considered
favorably a proposal by DARPA to deploy a
marine seismic system in the northwest Pacific,
and to test the emplacement procedure during
the transit between Legs 78 annd 79. (See
October 1980 JOIDES Journal)

The PCOM reiterated its understanding that
ALL data obtained would be available to the
scientific community.

United States Geological Survey

The U.S. Geological Survey is interested in
cooperating with JOIDES/DSDP in a drilling
program using Glomar Challenger in the
western North Atlantic and Gulf of Mexico.
N. T. Edgar (Deputy Chief of Marine Geology,
USGS) presented the proposed USGS drilling
program. The program contains elements
addressing both basic science and geotechnical
problems. The geotechnical studies, planned
partly in conjunction with JOI, Inc., would
serve as a part the basis for design of the
Explorer's sea-floor well-control system, as well
as providing data needed by the USGS in fore-
seeing conditions that bear on commercial wells
on the deeper parts of the continental margin.

61

The USGS objectives are to:

1. Define clearly the stratigraphy and geological his-
tory along the North Atlantic continental slope and
rise, and study the processes of mass wasting.
USGS proposes a series of three transects along
the Georges Bank, Mid-Atlantic (States) slope
and rise, and Carolina Trough.

a. Georges Bank Slope and Rise — 10 deter-
mine the age, environments and history
during key intervals of slope and rise
construction: Late Cretaceous-early
Tertiary and late Tertiary-Quaternary
intervals.

b. Mid-Atlantic (States) Slope and Rise — to
reconstruct the depositional changes
between, and climatic history during,
the shelf to basin transition.

¢, Carolina Trough — 10 sample the
Tertiary-Cretaceous  stratigraphic  and
environmental records to complement
the mid- and north Atlantic data.

The drilling would also help idenlify major
slump(?) blocks in the upper 200 meters of the
lower slope and upper rise. Some of the so-
called slumps may be remnant erosional blocks
surrounded by canyons. In this case they
would pose no special geologic hazard 1o (oil)
drilling operations, and thus the study is impor-
tant to the future of offshore drilling.

2. Study gas hydrates on the Carolina Slope 10
establish why gas hydrates occur? Are they a
potential gas resource? Are they a serious geo-
logic hazard to exploration drilling?

3. Study the geochemical properties of some 21
salt diapir structures along the East coast magnetic
anomaly off North Carolina.

4. Study the depositional processes associated
with the channeled unconformity (Horizon A%) on
the continental rise off Georgia.

5. Gulf of Mexico

a. Mississippi Fan — to determine deposi-
tional and stratigraphic characteristics
of a large fan that lis receiving sedi-
ments in an environment with low
sand/clay ratios.

b. Gyre/Orca Basins — to study (with the
HPC) different types of basins
influenced by wvertical movements of
diapirs and details of anoxi¢ accumula-
tions, including the rate of formation
and geochemical processes acting in
highly saline waters (with the hydraulic
piston corer).




c. Sigsbee Escarpment — to verify the
existence of a extended sall wedge
thought to form the Sigsbee Escarp-
ment and (o study the processes which
extruded it.

6. Geotechnical drilling related to the Oceun
Marging Drillinng Program.

The Ocean Margin Drilling Program calls for
drilling an open hole to about 2000 meters
sub-boliom to reach the uppermost competent
level (level at which sediments can support the
riser and blow-out preventer).

The Glomar Challenger is the oniy vessel
which can readily establish depths to the "level
of competency" (using the HPC to limit of
penetration, the pressure core barrel, in sitw
penetrometer and other lechniques). OMD
planners also envision some ongeoing program
of geotechnical study associated with each
planned site.

The PCOM recognized that several areas of
overlapping interests exist between USGS and
the JOIDES partners -- especially within the
purview of the Passive Margin Panel.

The Planning Committee recommended that T.
Edgar establish USGS priorities within the proposed
program in the western North Atlantic and present
the program to the Passive Margin Panel at its
January 1981 meeting.

1981-83 Drilling Program
1981-83 Proposal Update

E. Winterer reviewed the status of the 1981-
83 drilling proposal.

At its first meeting in August, the NSF ad
hoc Review Panel, chaired by John van
Couvering, unanimously recommended full
support of the 1981-83 drilling program. The
Panel directed most of its recommendations
toward improving the proposal by more
detailed treatment of certain aspects {e.g. con-
vergent margins, and studying organic carbon
budgets). The NSF Climate Panel’s review was
somewhat less enthusiastic but primarily ques-
tioned the relevancy of the drilling plans to the
U.S. Climate Program.
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DSDP and JOI with help and advice from
JOIDES (T. Moore, E.- Winterer, J. Hays, K.
Kvenvolden, J. Gieskes, and others) submitted
detailed responses to the points raised by the
reviewers to NSF during the first week of Sep-
tember. The NSF ad hoc review panel then
met 26 September to complete the review and
issue its final recommendation. The final
recommencdation strongly urged funding for the
full 2-years. (NSF presented its recommendations
to the National Science Board on 20 November
1980.)

EXCOM Charge to PCOM

E. Winterer reported that the Chairman of
the Executive Committee asked the Planning
Committee to develop revised 1981-83 drilling
programs assuming the availability of only
about 75% of the $52 million required for the
24-month program.

The request came as a result of a September
18-20 meeting at  WHOI of IPOD
representatives from the Federal Republic of
Germany, France, Japan, United Kingdom,
and United States. During the meeting, the
non-US representatives indicated that their
respective governments strongly supported the
proposed scientific work and continuation of
the drilling program through September 1983.
The Germans have committed $2 million; the
Japanese are expected to do so shortly, The
French and "United Kingdom are exploring
ways to bring their contribution up to the full
amount, The NSF, however, estimated that of
the $52 million required only about $39 million
is "in sight." The chairman of JOI (W, Hay)
asked the JOIDES EXCOM Chairman to
develop aliernative programs requiring less
than $52 million and showing additional
scientific tasks and returns at incremental
budget levels.

Alternative Drilling Programs

Following extensive discussion the Planning
Committee agreed to develop 24-month, 18-month,
and 15-month drilling programs in. response to the
Executive Committee’s request.

" The PCOM felt that most of the presently
defined, highest priority scientific objectives
could be accomplished within a 2-year, 13-leg
program.




The PCOM supports the 1981-83 proposal
and considers il a coherent, well thought out
plan, agreed to in principle by the non-US par-
ticipants, The PCOM was very reluctant to
propose shortened programs because of many
problems including (1) uncertainty about the
source of the funds ($39 million) noted in the
IPOD statement (18-20 September meeting},
(2) possibly that non-US countries will recon-
sider commitments, should the program be
truncated, (3) nonlinear relationship between
dollars and potential science owing to fixed
costs of Challenger and DSDP operations,
(reducing scientific party on board would not
allow a substantial increase in drilling time
either, as scientific costs are small relative to
operational costs), (4) seasonal weather con-
straints {any drilling program with less than 22
menths would allow only one summer of dril-
ling in high latitudes. This means abandoning
drilling in either the North Atlantic or in the
North Pacific.) (5} a shortened program would
not allow full utilization of the hydraulic piston
corer and (6) the present coherent 24-month
plan cannot simply be truncated; a new pro-
gram would have to be developed. The PCOM
also noted that mo unanimous support for a
shortened program was possible because either
the North Atlantic or Japanese drilling program
would be lost.

Drilling Priorities

In order to develop the incremented pro-
grams the PCOM asked the subject panels to
submit drilling priorities.

A. Ocean Crust Panel

P. J. Fox presented the Ocean Crust Panel’s
priorities, which are:

1. North Atlantic - (Geschemical heterogeneity of
the mantle). Basalts recovered from below the
North Atlantic appear to be depleted in light
rare earths; those recovered south of the Hayes
transform fault, however, are not depleted in
those elements. The OCP proposes to drill six
holes to establish the nature of the boundary
and how (if) the depletion progressed through
time. Drilling would help resolve the first-
order question of whether the geochemical
heterogeneity results from mixing chemical sig-
natures of magmas from different sources or
whether a wide spectrum of sources exist, and
the patterns reflect broad regional differences
in the composition of the earth’s mantle.

2. Costa Rica Ridge - deepen old Hole 504B to
penetrate a level of major velocity change. The
velocity change may reflect a fundamental
change in crust and be (1) extruded "fresh”
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dikes, (2) a sharp change in state of
metamorphic facies, {3) a change in porosity,
or a combination of all three. The OCP gives
an equal priority to deepening Hole 504B and
the crustal heterogeneity transect. "We have
here a golden opportunity to sample below
seismic Layer 2 in the ocean crust," says Fox.

3. Pacific Ocean - 15°S 1o document crustal
geochemical evolution and chemical exchange
between oceanic crust and sea water in an area
of fast-accreting plate boundary. The OCP sees

~ the holes as part of a program to study the pro-

perties of basalts at
members:  siow-,
accreting crust.

end
and fast-

plate-tectonic
intermediate-,

4. Fracture zones in the North and Equatorial
Atlantie. Geologic and geophysical surveys
have shown that the relief seen in the
transform faults which offset the mid-Atlantic
Ridge system is formed by numerous faults of
small throw. The deep troughs of the fractures
are the sum of many smaller faults and the
trough topography persists across older and
older lithosphere. The fault blocks in the frac-
ture zones are believed to consist of much-
thinned ocean crust (including gabbros and
ultramafic rocks).  Challenger could drill
through the thinned crust (x 2000 m) into the
uppermost mantle in such areas.

B. Ocean Paleoenvironment Panel

R. Douglas presented the Ocean Paleoen-
vironment Panel programs, divided into large-
scale and small-scale experiments.

Large-Scale Experiments
1. Pacific

a. Equatorial Pacific {west of the East Pacific
Rise} — zone of pelagic sedimentation
to study the highly amplified strati-
graphic record, especially fluctuation of
carbonate solution levels in the Neo-
gene.

b. Southwest Pacific (New Zealand-Ontong-
Java transect) - to sample good car-
bonate sections (with all planktonic fos-
sil groups preserved) which have been
deposited at different latitudes, in order
to study the evoiution of oceanographic
climatic changes in a key area for
understanding the relations between
the Southern Ocean and the Pacific.

(These two programs are interlocked
and deal with major oceanographic
problems, thus they are of prime
importance to the Ocean Paleoenviron-
ment Panel.)




2. Atlantic

4. North Atlantic — ten sites to study the
origin and development of the deep-
water part of the mid-Atiantic. The
transect crosses the most sensitive parts
of the paleoceanographic and paleo-
climatic fronts and is designed to docu-
ment the history of changes in the
region.

Small-Scale Experiments
1. Pacific

a. Northwest Pacific — to sample Cenozoic
sediments, in order to monitor change
in currents and oceanographic regimes,
in the region of the Kuroshio current
and its extension, as well as refine the
stratigraphy- by capitalizing on overlap-
ping occurrences of siliceous and carbo-
naceous faunas.

b. Northeast Pacific (Gulf of Alaska to
Borderland off California) — to sample
Cenozoic sediments across the North
Pacific and down the California current
system, to document the evolution of
planktonic communities and changes in
a region of strong contrasts.

c. Western ('old") Pacific — to sample the
lower Cretaceous and Jurassic pelagic
sediments from what is probably the
world’s  only surviving area of
genuinely oceanic facies of Jurassic age.

2. Caribbean/Gulf of Mexico — to study evolu-
tion of the oceanographic connection between
the Caribbean and the Gulf of Mexico. The
top of the Neogene has been sampled, but stra-

tigraphers need to sample the rest of the Terti- .

ary to better understand the sequence of events
that led to the development of the modern-day
Gulf Stream.

3. Circum-Sahara (Includes Bay of Biscay) -—
to study eolian transport from the Sahara to
the Atlantic and, if possible, back into the
Mediterranean. The history of regional dessi-
cation is recorded here.

4, Peruvian Transect — to study laminated
(varved) sediments in an area of exceptional
fertility. The long-term history of El Nino,
productivity changes in the Humbolt Current
system, are targets.

C. Active Margin Panel

R. von Huene reported the Active Margin
Panel's priorities as follows:
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l. Japan Trench {including Nankai Trough) —
to study the structure and evolution of a
forearc trench. Geophysical properties show
that the margin opposile the Nankai trough is
an accretionary margin. To maintain a net sed-
iment balance, however, requires also that
some subduction of sediment has occurred. In
addition, seismic evidence also shows that tec-
tonic erosion (slumping) has aiso shaped the
margin. By contrast, the [POD drilling results
across the Japan Trench margin show little
evidence of accretion. Several more drill sites
are needed to document the nature of
processes in the 1Iwo contrasting regimes
represented by the Nankai and Japan Trenches.

2. Middle America Trench — to drilt more dee-
ply into the complex explored in a preliminary
way during Leg 66 and 67 could provide.infor-
mation on the dynamics and volumetric impor-
tance of accretion along this instructive margin.

(Priorities 1 and 2 are very high and almost
equal.)

3. Aleutian Trench — a series of short holes
to study sedimentary facies in 2 modern trench
to establish a realistic model for trench sedi-
mentation. The overprint from the high lati-
tude climate, however, might distort what oth-
erwise would be typical trench facies.

The AMP would prefer to drill a second leg
off Japan rather than drill the Aleutian trench.

4. Peru-Chile — This is a very high priority
area because of the extensive geological and
geophysical work done on the nearby land
areas, but it probably could not be surveyed in
time to drill during the 81-83 program.

Although the full Active Margin Panel has
not reviewed the PAC-A-BERS proposal
(presented below) it might be expected to sup-
port many of the PAC-A-BERS objectives and
proposed sites.

D. Passive Margin Panel

E. Winterer presented the Passive Margin
Panel drilling priorities for R. Sheridan who is
at sea.

1. Fans - to study the clastic accumulations
along the continental margins, especially those
along the east coast of the US and in the Mis-
sissippi cone. Other fans meriting study
include those in the Bay of Biscay and those off
California such as Navy Fan and Astoria Fan.
The drill data would carry the modelling
beyond where geophysical methods have taken
it, and would help to make valid comparisons
with sections exposed on the land.




2. Seismic discontinuities - to establish the
nature, age, and processes forming seismic
discontinuities and nature of the sediments
between. These are most clearly developed --
and theories about their origin and significance
are most testable -- along the East and gulf
Coasts of the United States.

The highest priority Passive Margin Panel
objectives on deeper structure and stratigraphy
are being addressed by the current (79-81)
DSDP drilling. If goals are not accomplished
during the present program the PMP will
doubtless want to return to these sites rather
than focus on new objectives.

E. Other Panels

Various discipline panels have indicated spe-
cial interests in the 1981-83 drilling.

1. Inorganic Geochemistry Panel — Large 3He
anomalies in the area of 15°S (Pacific) indicates
that the region has been subjected to hydroth-
ermal activity. The IGP proposes a transect to
study the hydrothermal sediments, their
diagenesis, and the mechanics of the pore
water circulation. The transect is along same
line as the Ocean Crust Panel transect.

2. Organic Geochemistry Panel — Cariaco
trench (Orca Basin?) to sample an anoxic basin
with the hydraulic piston corer.

3. Sedimentary Petrology and Physical Properties
Panel

a. Slide complexes on the continental slope
off the Wilmington area,

b. Submarine fan compiexes

c. Anoxic sediments on the continental
slope (02 minimum}

d. Caribbean erosion

e. Contourites

The JOIDES, USGS, and DARPA drilling
priorities are graphically summarized in Table
PCOM-1.

In response to the EXCOM charge and on
the basis of subject panel priorities, the PCOM
developed, in additiion to the 24-month plan,
an 18-month and two 15-month plans. The
PCOM judged that more science per time avail-
able could-be accomplished in the North Pacific
than in the North Atlantic and thus opted to
cut the North Atlantic drilling in the truncated
schemes.
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The example of drilling programs
presented on Table PCOM-2.

The PCOM noted that an 18-month (or less)
program would not address the following objec-
tives.

are

1. North Atlantic — Cenozoic climatic his-
tory

2. Atlantic margin of U.S. — sediment
dynamics-slope stability, gas hydrates, seismic
discontinuities (potential USGS objectives).

3. Northeast Pacific and Offshore California
4. Guif of California
5. Mediterranean climatic history.

The North Atlantic mantle heterogeneity
drilling would be forced into a season of margi-
nal weather conditions.

Site Survey Plans
Problem

D. Hayes reported that several areas in the
proposed 18-month and 24-month schedules
have not been adequately surveyed. Because
of long lead times required to plan the survey
ship’s schedule and acquire and dissiminate
information, the survey work for the program
must be organized invnediately. Otherwise cer-
tain objectives will be sacrificed simply because
of inadequate survey data.

The problem is three-fold: (1) Firm plan-
ning for future drilling has been impossibie
because of uncertainties surrounding the fund-
ing for 1981-83. (2} the Site Survey Panel
needs more specific information about location
requirements for certain of the proposed sites
from site proponents, (3) requests for site sur-
vey proposals have not yet been issued by JOI
(US site-survey managers).

D. Hayes reiterated the need for better com-
munications and earliest possible designation of
survey areas.

Solution — Site Survey Liaison Responsibility

The Planning Committee, to ensure adequate
flow of information between site proponents
and the Site Survey Panel, assigned specific
liaison responsibilities.

It also asked E. Winterer to contact E. J.
Jones and L. Dorman (JOI Site Survey Panel
Chairman) to arrange a Site Survey Panel
meeting at L-DGQ as soon as possible after the
NAS 1981-83 proposal review. Site proponents
should be. asked to attend, if feasible, to help
establish the flexibility in site selection.
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Committees. Panels, and Working Groups

We have given most commitiee and panel
reports under separate headings, bur include here
those items from Panel meetings on which the
PCOM 100k specific action. (Ed.)

Active Margin Panel — PAC-A-BERS

Von Huene alerted the Planning Committee
to a proposal being prepared by a group of
researchers led by D. Scholl and T. Vallier.
The proposed program in the North Pacific,
Aleutian and Bering Seas (PAC-A-BERS) is an
integrated package serving many objectives. A
regional, rather than topical orientation, the
proposal includes aspects normally addressed
by the Active Margin, Ocean Paleoenviron-
ment, and Qcean Crust Panels, and thus does
not easily fall within the scope of any one
pangl, Planned to unravel the evolving tec-
tonic, oceanographic and climatic history of the
area, the proposal addresses many objectives,
but because the selected sites may not be the
best possible place to solve specific problems, it
also enbodies some compromises.

The PAC-A-BERS group thinks that most of
its objectives could be accomplished on a 2-
month transect from Adak to Kodiak, drilling
the:

a. Zodiac fan to establish where the fan was
formed and how it reached its present
position.

b. Sounder Ridge to sample the Bering Sea
basement and establish the existence of
the Kula plate in the Gulf of Alaska
and the Bering Sea, and to clarify the
absolute (relative to spin axis) and rela-
tive motions of Pacific Plate during the
past 60-70 million years.

€. Meiji sediment body to determine the ori-
gin of this thick accumulation of fine-
grained sediments so far from a con-
tinental source.

d. Shirshov Ridge to study the age and stra-
tigraphic evolution of buried basement
knolls and seamounts of the Aleutian
Basin.

€. Amlia Corridor to investigate a region of
highly oblique subduction.

f. East Aleutian Trench and Slope (Astoria,
Navy fans) to better understand the
sequences and associations of sediment
facies associated with deep sea fans.

The PAC-A-BERS proposal has not been
reviewed by the full Active Margin Panel.
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‘Working Group from

Following  discussion  concerning  the
appropriate way to handie the PAC-A-BERS
proposal, the PCOM recommended that the
Active Margin Panel establish a North Pacific-
Bering Sea Working Group to develop drilling pro-
grams in that area. The Working Group should
include members from both the Active Margin and
Paleoenvironment panels, with its chairman coming
from the Active Margin Panel.

The PCOM further recommended that in
addition to PAC-A-BERS proposers, members
outside that group be invited to join the work-
ing group.

Submarine Hydrology Working Group

During it July 1980 meeting, the Planning
Commiltee encouraged the formation of a Sub-
marine Hydrology Working' Group and asked
the chairman of interested panels to submit
nominations to the working group at the
October PCOM meelting.

The PCOM considered nominees to the
the Ocean Crust,
Downhole Measurements, and Inorganic Geo-
chemistry panels. In selecting members the
PCOM atiempted to include at least one nom-
inee from each interested panel, and to obiain
a balance betweenn "hands on" and theoretical
members. It also considered a balance of
representatives among institutions.

the PCOM invited the following people to form a
Submarine Hydrology Working Group: R. N.
Anderson (L-DGO), L. Cathles (Penn. State), R.
McDuft (MIT), R, von Herzen (WHOI), M. Zoback
(USGS, Reston), and designated R. Anderson to
chair it,

Membership — All Panels

E. Winterer reiterated his intent, as Chair-
man of the PCOM, o encourage rotation of
membership on all JOIDES Panels. U.S.
members are generally expected to step down
after serving about two years on a panel. (The
rotation of non-US members is controlled by
their respective IPOD agencies.) Rotation of
membership ensures participation by a broad
segment of the scientific community and also
provides the mechanism by which panels may
adapt and respond to new programs.

The PCOM also reiteraled its own responsi-
bility in nominating panel members to the
EXCOM. Although usually responsive (o
nominations and suggestions from JOIDES
Panels regarding their membership, the PCOM
does not simply endorse nominees recom-
mended by panels or individual panel
members, ’
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Background

E. Winterer reported that dusing its Sep-
tember 1980 meeting in Barbados, the Passive
Margin Panel asked the JOIDES Planning
Committee to iniligte organization and fonding
of a conferenca 1o review and reassess scientific
goals of marine geological and geephgsical
research,

T. Moore in a separate letier proposed that
JOI and JOHDES sponsor a conference to
develop an integrated program addressing both
Challenger and Explorer potentials mvolving
both industry and the scientific community,

Discussion

Other PCOM members reperted conversa-
tions suggesting that many scientists involved
in ocean drilling are interested in convening
such a panel.

During the ensuing discussion PCOM
members noted that:

o The 1977 Future of Scientific Ocean Dril-
ling (FUSOD) report is in part out of
date because of sdvances in the esrth
sciences  including advances  those
obtained by the Challenger drilling.

# On the basis of advances since 1977, earth
scientists have refocused their scientific
objectives and research needs pertaining
to the oceans and their margins. A
timely conference needs to assess these
broad research goals and address ques-
tions of how 1o realize objectives over the
goming years, and io determine what role
drilling should play in this effort.

s New tools and technology have been
developed., Some tools could be deployed
from ships other than Challenger and
Explorer. These aspects should alsp be
explored.

e Coordination among major research pro-
jects that overlap with Ocean drilling, e.g.,
TRANSECTS and COGCORP, needs
improvement,

Recommendation

The Pleaning Commiftee strongly sepports the

concept of @ conference ta review and reassess goails
and direction of scientific ocean drilling. 1t particu-
tarly emphasizes the need 1o iuntegrate peeseatly
conceived ocean and ather related sciemtific deifling
progeams, o wtilize most effectively avaifable tools,
and to develap a coherent plan for the decade ahead.

[=13{8 ] R =)

The PCOM further suggested that siSibili-
conference be sponsored by an organiFilling
outside of JOI or JOIDES. This would efemy
reprasentation  of  the  broadest  pos
scientific commuaity, and allow assessmery 4
the impact the ocean drilling has on the erg,.
scientific community and enhance the possiy
ties for proper coordination of ocean drilljpe
with related projects. The National Acadeipgg
of Science would be s possible sponsor. ar-

The PCOM asked E. Winterer to direct
memorandum ¢ the JOGIDES Executive Con
mitiee asking thetr endorsement of such
conference. The memorandum should outlin.
the PCOM’s views ou the need for, timefinesy
of, and potential sponsarship of the confer-
ence.

Future Meetings

The Planning Commitiee will next meet 24-
27 February 1981 at Scripps Institution of
Oceanography.

Later scheduied meetings are,

8-10 July 1981

Bundesanstalt fir Geowissenschalten und
Rohstoffe, Hannover, FRG

H. Beiersdorl - Coordinator

11-13 November 1981

Oregon State University

Salishan Meeting Center, Oregon
J. Corliss - Coordinator

OCEAN CRUST PANEL

P. Jeff Fox, Chairman

The Ocean Crust Pangl (OCF} met 8-10 October
1980 al the University of Washington. The following
summarizes the results of that mesting.

The major product of the Fall 1980 meeting
was to outline the ocean crustal objectives to
be addressed during the 1981-1983 Glommr
Challenger deilling program. In this regard
three legs were proposad: North Atlantic, Costa
Rica Rift, and the East Pacific Rise at 13°5.

North Atlantic

. The primary objective of this proposed leg is
to elucidate how the sysiematic, large-scale
mantle heterogeneity, at present defined for
refatively young oceanic hthosphere {< 10 my.
oid} in the North Atiantie, has behaved in time
and space. Two mantle sources have been

~




recognized on the basis of light rare earth ele-
ments: an undepletedienriched mantle thought to
be representative of a deep source and associ-
ated with melting anomalies/hot spots (in the
Azores and Iceland) and a depleted manile with
respect to light rare earth elements and the
parent of the mid-Ocean Ridge Basalts
(MORB). On the bases of the analyses of
samples collected by drilling and dredging down
the axis of the mid-Atlantic Ridge south of the
Azores, a relatively sharp boundary is recog-
nized at 33°N (Hayes Transform) between
undepleted basalts (Azores affinities) to the
north and MORB-type basalts 10 the south.
We propose to drill two latitudinal transects
located on the western flank of the mid-
Atlantic Ridge. One transect would be posi-
lioned on anomaly 13 (35 m.y. old crust), the
other positioned on anomaly 32 (70 m.y. old
crust). The northernmost end of the two tran-
sects would be located along a throw line with
the Azores; the southernmost end of the tran-
sects would be located south of the western
extension of the Hayes fracture zone. Approx-
imately 6 to 8 single-bit holes would be drilled
at localities along these transects to provide
important data on the evolution of the geo-
chemical heterogeneity pattern.

Costa Rica Rift

During Leg 69 and 70 a re-entry hole was
drilled 562 meters into basement at Site 504.
Although drilling conditions were excellent the
hole was abandoned because of time limita-
tions. The shallow water depth (3.5 km) at
this site allows a technical advantage for deep
crustal penetration. Ongoing studies of rock
properties and downhole experimental data
obtained during Legs 69 and 70 indicate that
the hole ended only a few hundred meters
from a crustal interval characterized by a pro-
nounced increase in P-wave velocity. We
would also expect a significant increase in the
metamorphic grade here. Site 504 represents
the first opportunity to drill a really deep hole
into oceanic crust with all the attendant petro-
logical, geochemical, structural, and downhole
environmental information.

East Pacific Rise at 15°S

Recent investigations argue persuasively that
the axis of ridge segments that are accreting at
very fast rates (> 12 cem/yr full rate) should be
characterized by intense circulation of waters at

high temperatures through the crust at shallow’

levels. In an effort to understand the shallow
level manifestations of the process associated
with fast accretion, we have proposed, in con-
junction with the Inorganic Geochemistry
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Panel, to drill a series of single-bit holes
(hydraulic piston cores would be obtained in
the overlying sediments as well) across the
western flank of the Fast Pacific Rise. A multi-
ple re-entry hole would be drilled at the end of
the transect 1o establish both the structure of
the upper few hundred meters of the volcanic
pile and how the sequence has evolved in time
in respect to circulating fluids. (P. J. Fox)

INORGANIC GEOCHEMISTRY PANEL

Joris M. Gieskes, Chairman

The Inorganic Geochemistry Panel (IGP) met 4-5
August 1980 at Scripps Institution of Oceanography.
The following summarizes the main results of that
meeting.

Among the most important topics discussed
were the recent efforts on Legs 64, 65, 68, 69,
and 70. The hydrothermal studies during Leg
64 (Guaymas Basin), Legs 68, 69 (Costa Rica
Rift), and Leg 70 (Galapagos) have shown that
detailed geochemical studies of interstitial
waters and sediments and/or basalts can lead to
a better understanding of hydrothermal interac-
tions between seawater, basalts and/or sedi-
ments,

Interstitial water studies allow us to deter-
mine the direction of chemical exchange, as
weil as the mode of transport of dissolved con-
stituents (diffusive or advective) through the
pore water column. Chemical analyses of for-
mation waters int basalts of Layer 2 obtained
from packers (Leg 70) or from stagnant waters
in revisited Holes (e.g., planned re-occupation
of Site 395) will also support such exchange
studies. Though we now have techniques
either available or in development to sample
pore- fluids in Layer 1 and formation waters in
Layer 2, little is known about the "plumbing"
of the hydrothermal system in Layer 2. The
latter deserves further study and can only be
approached through drilling operations.

As a result of enhanced recovery of undis-
turbed sediment cores by the hydraulic piston
corer  (HPC) more meaningful studies of
detailed downhole variations in chemistry and
mineralogy have been possible. This technique
has been valuable especially during the studies
of the hydrothermal mounds in the Galapagos
area {Leg 70). Such studies allow intensive
studies in relatively thin sediment sections.

The in situ pore-water sampler/temperature
probe developed by R. Barnes and S. Uyeda




“has been successfully used to obtain in siti pore
water samples, and is particularly useful for
trace gas studies. In addition, heat flow infor-
mation gathered by this probe is extremely
important. The Panel regrets to report that too
little use is made of this extremely valuable
tool.

Because of the success of the hydrothermal
program during previous legs the Inorganic
Geochemitry Panel strongly endorses the Sub-
marine Hydrogeology Working Group {(see also
PCOM minutes} and intends to keep close con-
tact with this group. In particular the Panel
recommends that the following be addressed:

1. Exploration of the "plumbing” system in
Layer 2 (downhole experiments);

2. Studies of the nature of hydrothermal
sediments near ridge crests and of their
subsequent diagenesis with age and burial
underneath the sediments;

3. Studies of the importance of hydrothermal
sedimentation with respect to its contribu-
tion to the formation of red clays.

The red clay problem has not received the
attention il deserves, and the Panel wishes
1o go on record in declaring this as an
important problem for the 1981-83 drilling
program.

After some discussion, the Panel decided
that the most suitable target for the above stu-
dies would be a transect across the East Pacific
Rise at approximately 13°S into the South
Pacific red clay region. The area east of the
East Pacific Rise has been intensely studied
during the Nazca Plate Project, and hydrother-
mal activity has been shown to be important
not only from sediment studies bul also from
excess “He studies in the water column. We
are currently preparing a report detailing the
reasons for this choice of transect.

Shipboard Procedures

As the organic geochemitry and inorganic
geochemistry programs have been growing
steadily, the Panel deems it appropriate that,
especially during legs with more intense geo-
chemical operations (e.g., Legs 76,78,79,81)
two well trained geochemistry technicians be
available to carry out the routine work in both
the organic and inorganic geochemistry labora-
tories.

Sampling of piston cores

The Panel recommends that in the near
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future comparisons be made on interstitial
waters obtained from regular undisturbed 10-
cm sections as well as from core-catcher materi-
als of HPC cores in order to establish the vali-
dity of sampling the latter. Il tests are success-
ful, then interstitial waters can be obtained
from the core-catcher samples. This will
preserve sediments in which structures must be
preserved. The procedure, however, must be
tested and not be initiated before tests prove
satisfactory.

Integration of Inorganic Studies

We discussed the importance of integrated
inorganic geochemical studies. For example,
pore water studies should be combined with
studies on the solids using a multifaceted
approach — mineralogy, chemistry on separate
phases, isotope geochemistry. The importance
of this problem will be discussed in the docu-
ment we are preparing on hydrothermal
drilling/red clay studies. The Panel, however,
agreed that the DSDP sample distribution pol-
icy should ensure that studies as broad based
as possible be performed on samples obtained.
{J. Gieskes)

POLLUTION PREVENTION AND
SAFETY PANEL

Louis E. Garrison, Chairman

The Pollution Prevention and Safety Panel (PPSP)
met 5 and 6 November 1980 at Scripps Institution of
Oceanography to review additional Leg 77 and 78
sites and proposed Leg 79 Sites.

Safety Review Leg 77 - Additional Sites
(Florida Straits-Caribbean)

ENA-12E: Approved as proposed.

ENA-12F: (Following its regular meeting the
PPSP approved (by consensus) a new site,
ENA-12F, located on seismic line SF-15 6.6
km southwest of the intersection of SF-15 and
GT3-65. The panel understands that the hole
will be washed down through the upper
sequence of appreximately 350 m of unconsoli-
dated material, then continucusly cored to bit
destruction.}

ENA-13: Approved as proposed. Buffler
presented a structure map on the mid-
Cretaceous unconformity, and depth calcula-
tions along seismic line SF-12 as requested by
the PPSP at the September 3 review, These
data demonstrated that the broad arching of
the mid-Cretaceous unconformity suggested by




the records examined previously did not in fact
exist, and (hat no dip reversal lies between
ENA-13 and its cutcrop updip to the northeast.

CAR-7: The Panel acted on a Planning Com-
mittee request that it consider an exception in
the case of CAR-7 to the general rule that all
holes be continuously cored. Because the sec-
tion to be penetrated is young and pelagic the
PPSP gave safety approval to the plan to spot
core only in the upper half of the section, and
then core continuously to total depth.

Safety Review, Leg 78 - Additional Sites
(Caribbean)

CAR-1F: Approved to 500 meters depth sub-
ject to the following restrictions:

Drilling should be conducted with extreme cau-
tion. Careful monitoring for indications of
hydrocarbon  should be continuous and
rigorous, and drilling should be terminated and
the hole plugged if porous and permeable sedi-
ments older than Neogene are encountered.

Members of the Safety Panel held divergent
views on the drilling of this site, and varying
degrees of concern about the possibility of a
Barbados-type Paleogene section occurring.
One member disapproved the site, one
abstained, two approved only with the above-
stated restrictions. The remaining four
members held the opinion that risk was
minimal since CAR-1F appears to be some 250
km farther than Barbados away from a Paleo-
gene sediment source, and moreover, is located
near the thin distal edge of the accretionary
wedge where accumulations of coarse, porous
sediments are least likely. Finally, owing to the
probable highly fractured condition of the sedi-
ments, the presence of hydrocarbon accumula-
tions would probably be detectable well before
being reached by the drill because of the leaky
nature of imperfect seals.

CAR-1E: Although approved as proposed at
the safety review of September 3, the Panel
recommends that the same restrictions placed
on CAR-1F (above) also be placed on CAR-1E
because of the similarity of setting.

Safety Review, Leg 79 (Mazagan Plateau)

MAZ-1: Approved, but the Panel recom-
mends that the site be cored with the hydraulic
piston corer to refusal before starting rotary
coring. Drilling should not proceed beyond the
lowest stratigraphic unit that projects toward an
outcrop on the adjacent scarp.

MAZ-2: Approved, but with the same res-
trictions as for MAZ-1.
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MAZ-3: Approved, but location should be
moved northwesterly (0 a position as near the
scarp as possible. The same restrictions as
placed on MAZ-1 and -2 should be observed
here.

MAZ-4: Approved as proposed.
MAZ-5: Approved as proposed.

Note: In dissent from the Panel’s approval of
MAZ-4 and -5, J. Laherrere offered the fol-
lowing:

Owing to the steep slope of the Mazagan Pla-
teau escarpment, the seismic record (Meteor
53-08) is confused by refraction and lateral
reflection events between SP 700 and SP 760
and there is a slight chance that the interpre-
tation presented is incorrect, The Lower
Cretaceous formation may pinch out in a
closed trapping condition against what could
be interpreted as a fault on the MAZ-4 loca-
tion and the time contour map of the "red"
horizon. The closure is limited by the 4200
ms contour and MAZ-4 and -5 sites are
inside the closure.

MAZ-6: Approved as proposed.
MAZ-7: Approved as proposed.

MAZ-8: Approved as proposed. At the pro-
ponents’ request, Panel approved a move of
the drilling location eastward along M53-08 as
far as SP 975, if necessary, to find sufficient
sediment cover to spud in. Penetration at the
location finally chosen, however, is to be lim-
ited to a depth equivaient to 2.75 sec reflection
time.

MAZ-9: Approved at the location proposed,
but may not be drilled below a stratigraphic
depth equivalent to 6.1 sec on the time section
diagram of Meteor Line 53-07.

Note: The Panel considers structural
entrapment to be unlikely at MAZ-9
because it is below the indicated spill point
on the "red" horizon and well down the
flank of the structure on the "blue” hor-
izon. Moreover, data from previous dril-
ling in the Moroccan Basin suggest that
organic matter in the seclion to be
penetrated at MAZ-9, as well as at MAZ-
1, -2, and -3, is immature. The probable
deep water depositional environment for -
Cretaceous and Jurassic sediments at
MAZ-9 minimizes the risk of encountering
a small accumulation of biogenic methane.




Safety Review, Leg 79 (Galicia Bank)

The Planning Commitiee selected Galicia Bank
as an alternative 1o drilling on the Mazagan Pla-
teau, in case the Safety Panel did not approve the
Mazagan sites. The Mazagan sites, however,
were approved, thus the Galicia Bank will not be
drilled during Leg 79. (Ed.)

GAL-1A:
GAL-1B:
GAL-1C:
GAL-1D:

Approved as proposed.
Approved as proposed.
Approved as proposed.
Approved as proposed.
Note: D. McKenzie dissented from the

Panel’s approval of GAL-1C and -1D for the
following reasons:

a. Site surveys are inadequate with no line

crossings at proposed locations;

b. There is clear structural closure of sedi-
ments draped over a high on existing E-
W lines;

c. Although maximum sediment thickness
shown is only 1 km to 1.5 km, seismic
coverage is not sufficient to rule out
locally thicker sections;

d. Pre-Tertiary sediments draped over base-
ment highs may contain potential reser-
voir beds;

e, Terminal history of the underlying crust
may have resulted in generation of liquid
hydrocarbons at the base of the sedimen-
tary section.

f. Even in the absence of oil, biogenic gas
may have accumulated in amounis
sufficient to exceed solubility, even at
water depths of 7 seconds.

The Panel approved the sites because (1)
they appear 1o be located on oceanic crust,
(2) the sediment section is shown to be
relatively thin, and (3} the sediments
themselves are pelagic, and (4) data from
previous drilling (Hole 398) suggest a low
potential for hydrocarbon maturation, and
the indicated low rates of pelagic deposi-
tion diminish possibilities for the genera-
tion of biogennic methane.

GAL-2A: Approved as proposed.

GAL-2B: Approved for penetration only to
the lowest stratigraphic unit that outcrops on
the seafloor in the scarp face to the west.

GAL-2C: Approved as proposed.

73

GAL-2D: Disapproved. The pinch out
and/or apparent drape or Lower Cretaceous
and Jurassic limestones over the crest of a
tilted block of continental basement, even
though only conjectural at this point, presents
too great a risk to be acceptable. The Panel
was unanimous in its disapproval.

GAL-2E, 2F: The Panel was asked for safety
approval for two new sites that would be
located somewhere between GAL-2A  and
GAL-2B. It decided that in order to avoid
misunderstandings, no action would be taken
until the proponents submitted the request,
along with appropriate documentation, to the
Chairman. This request and the Panel’s
recommendations can be handled by mail.

GAL-3A: Approved for limited penetration
to only the lowest reflector that can be pro-
jected to an outcrop on the small rise about 2.5
km to the west.

GAL-3B: Approved as proposed.

Other Business:

The Chairman read a letter from Phil Rabi-
nowitz reporting the Leg 74 results of drilling
into the basement reflector on Walvis Ridge.
In reviewing those sites, the Panel had
expressed some concern because of the possi-
bility that this reflector was the top of an older
sedimentary sequence and placed certain res-
trictions upon the drilling of those sites. As
predicted, however, basement proved to be lay-
ered basalt and carbonates.
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Departsnent of Chernistry

Wootds Hole, MA 02543

Tel: {617) 548-1400, Ex1.2562

{31, Keith Kvenvolden
U, 3. Geological Survey
345 Middieficld Road
Menio Pack, CA 34025
Tel: {415} 856-7150

D, Philip A, Mevers

Dapartmen: of Atmaospheric & Oceanic
Science

Dniversity of Michigan

Ann Arbor, MI 48109

Tet: {313} 764-0597

D, Bernard Tissot

Institut Frangais du Petrole

1 et 4, Avenue de Bois-Preau
BP 13

92302 Rueil Malmaison
FRANCE

D, Colin P. Summerhayes
Exxon Production Research Company
P 0. Box 2189

Houston, TX 77001

Tel: {713) 965-4337

Dy, Dhetrich Welie
{Alternate: D, Egan Degens)
Lehrsiuhi fiir Geclogie, {eochemie,
and Lagerstaiten des Erdolsun der Kohle
Rhein-West. Techn, Hochschule
51 Aachen »
FEDERAL REPUBLIC OF GERMANY
{Degt. Geologie, Univ, of Hamburg
Harburg, GERMANY)

e o mvmndne fev marvanthaces it tha of aliernate.




Mr. Geoffrey Eglinion (OPP liaison)
Schoo! of Chemistry

University of Bristol

Briston BS8 1TS

ENGLAND

Dr. Kenneth Pischiotio {DSDP liaison}
(Allernate: Dr. James Natland)
Deep Sea Drilling Project, A-031
Scripps Institution of Oceanography
La Jolia, CA 92093
Tel: (714) 452-3521
(452-3538)

Sedimentary Petrology and Physical
Properties Panel (SP%)

Dr. Adrian Richards, Chairman
Marine Geotechnical Laboratory
Lehigh University, Building 17
Bethlehem, PA 18015

Tel: (215) 861-3649

Dr. Michael A. Arthur

Branch of Oil and Gas Resources
U.S. Geological Survey

Box 25046, MS-940

Denver Federal Center

Denver, CO 80225

Tel: (303) 234-4026

Dr. Richard Bennett

NOAA/AOML

15 Rickenbacker Causeway

Miami, FL. 33149

Tel: (305) 361-3361, Ex1.318/319/320

Dr. John Conolly

Era North America Inc.
200 Railroad Avenue
Greenwich, CT 06830
Tel: (203) 622-9130

Dr. John W. Handin
Center for Tectonophysics
Texas A&M University
College Station, TX 77843
Tel: (713) 845-3251

Pr. George deVries Klein

245 Natural History Building

1303 W. Green St.

Urbana, IL 61801

Tel: (217) 333-2076 (office)
333-3541 (message)
184-5802

sp?

Dr. I. Nick McCave

School of Environmental Sciences
University of East Anglia
Norwich NR4 7TJ

ENGLAND

Tel: (0603) 56161

Dr. Frederic Melieres

Laboratoire de Geologie Dynamique
Universite Pierre et Marie Curie
75230 Paris Cedex 03

FRANCE

Tel: 336-2525, Ext. 5157

Dr. Orrin H. Pilkey
Department of Geology
Duke University
Durham, NC 27708
Tel: (919) 684-2206

Dr. Peter Rothe
Geographisches Institut der
Universitat Manheim
Abteilung fiir Geologie
6800 Manheim 1
Schioss, Postfach 2428
FEDERAL REPUBLIC OF GERMANY
Tel: 0621-292-5458

Prof. Peter P, Timofeev

Geological Inst. Acad. of S¢. of U.S.S.R.
Deputy Director

7, Pyshevsky per,

Moscow ZH-17 109017

USSR,

Tel: 231-9418

LI

Dr. Ralph Moberly (PCOM liaison)
Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (808) 948-8765

Dr. Matthew Salisbury (DSDP liaison)
{Alternate; Mr. Eugene Boyce)
Deep Sea Drilling Project, A-031
Scripps Institution of Oceanography
La Jolla, CA 92093 ‘
Tel: (714) 452-3503
(452-2777) '

Address and/or phone number in parentheses is that of alternate.
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SCP DMP

Stratigraphic Correlations Panel (SCP)

Dr. Richard Poore, Chairman
U.S. Geological Survey

345 Middlefield Road

Menlo Park, CA 94025

Tel: (415) 323-8111, Ext. 2768

Dr. Valery Basov

22, Staromonetny Pereylok
Institute of the Lithosphere
U.S.5.R. Academy of Sciences
Moscow, U.S.S.R.

Tel: 233-0620

Dr. Lioyd H. Burckle

Lamont-Doherty Geological Observatory
Palisades, NY 10964

Tel: (914) 359-2900, Ext. 406,

Dr. Pavel Cepek

Bundesanstalt fiir Geowissenschaften
und Rohstoffe

3 Hannover 51, Postfach 510153

FEDERAL REPUBLIC OF GERMANY

Tel: 0511-646 87383

Dr. D. Graham Jenkins
Department of Earth Science
The Open University

Milton Keynes, MK7 6AA
ENGLAND

Tel: (0908) 63116

Dr. Catherine Nigrini

510 Papyrus Drive

La Habra Heights, CA 90631
Tel: (213) 697-8842

Dr. John B. Saunders
Naturhistorisches Museum Basel
CH-4051, Basel, Augustinergasse 2
SWITZERLAND

Tel: 061-258282 N\

v\

Dr. Joe S. Creager (PCOM liaison)
Department of Oceanography, WB-10
University of Washington
Sealtle, WA 98195
Tel: (206) 543-5099 a.m.

543-9944 p.m.

Dr. Charles Adelseck (DSDP liaison)
Deep Sea Drilling Project, A-031
Scripps Institution of Ocenography
La lolla, CA 92093

Tel: (714) 452-3529
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Downhole Measurements Panel (DMP)

Dr. Roy Hyndman, Chairman
Pacific Geoscience Centre
Dept.Energy,Mines and Resources
9860 West Saanich Road

P.O. Box 6000

Sidney, B.C. V8L 4B2

CANADA

Tel: (604) 656-8269

Dr. Heinz Beckmann

Geologisches Institut

Technische Universitat Claustah!

3392 Claustahi-Zellerfeld 1
Leibnizstrasse 10

FEDERAL REPUBLIC OF GERMANY
Tel: 052323/722-2235

Dr. Nikolas 1. Christensen
Dept.Geological Sciences, AK-20
University of Washington
Seattle, WA 98195

Tel: (206) 543-7143

Dr. Timothy J. G. Francis

Inst. of Oceanographic Sciences
Brook Road, Wormley
Godalming, Surrey GUS SUB
ENGLAND

Tel: 042879-4141

Mr. Alfred H. Jageler

Amoco Production Research Company
P.O. Box 591

Tulsa, OK 74102

Dr. Hajimu Kinoshita
Dept. Earth Science
Chiba University
Chiba, JAPAN

Dr. Mark Mathews

Los Alamos National Laboratory
P. O. Box 1663, Mail Stop 977
Los Alamos, NM 87544

Tel: (505) 667-2884

Dr. Yury Neprochnov

(Alternate: Dr. A. Pokryshkin)
P.P. Shirshov Institute of Oceanology
U.5.5.R. Academy of Sciences
22 Krasikova Street
Moscow, 109387
U.S.S.R.

Dr. Vincent Renard

Centre Oceanologique de Brelagne
B.P. 337

29273 Brest Cedex

FRANCE

Tel: 80-46-50 “

Address and/or phone number in parentheses is that of alternate. )
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Mr. Eugene Boyce (DSDP liaison)
(Alternate: Dr. Matthew Salisbury)
Deep Sea Drilling Project
Scripps Institution of Oceanography
La Jolla, CA 92093
Tel: (714) 452-2779
(452-3503)

Dr. William Bryant (PCOM liaison)
Department of Oceanography
Texas A&M University

College Station, TX 77843

Tel: (713) 845-2153

Dr. Adrian F. Richards (SP* liaison)
Marine Geotechnical Laboratory
Lehigh University, Building 17

‘Bethlehem, PA 10815

Tel: (215) 861-3649

Industrial Liaisen Panel (ILP)

Mr. W. A. Roberts, Chairman
Executive Vice President .
Phillips Petroleum Company | i
Bartlesville, OK 74004

Tel: (918) 661-3833

Mr. R. L. Adams
Executive Vice President
Conoco Inc.

P.O. Box 2197

Housten, TX 77001

Tel; {203} 359-3500

Prof. N. P. Budnikov

Ministry of Geology of US.S.R.
4/6 Bolshaya, Gruzinskaya
Moscow 123812

USSR,

Mr. Melvin 1. Hill

President

Gulf Oil Exploration and
Production Company

P. O. Box 2100

Houston, TX 77001

Dr. Ing. Guenter Peterson

Deutzche Schachtbau-und
Tiefborhrgesellschaft mbH

Postfach 1360

D-4450 Lingen (Ems)

FEDERAL REPUBLIC OF GERMANY

ILP IHP

Dr. Gilbert Rutman

Societe Nationale des Petroles
D’Aquitaine

Tour D'Aquitaine—Cedex No. 4
92080 Paris La Defense
FRANCE

Mr. G. Williams

UK Offshore Operations Asscciation, Ltd.
192 Sloane Street

London SW1 20X

ENGLAND

Tel: 01-235-0762

Information Handling Panel (IHP)

Dr. Daniel W. Appleman, Chairman
Department of Mineral Sciences
Naturat History Building
Smithsonian Institution
Washington, DC 20360

Tel: (202} 381-6331

Dr. John C. Hathaway
U.S. Geological Survey
Bidg. B. Quissett Campus
Woods Hole, MA 02543
Tel: (617) 548-8700
FTS: 837-4155 or 4134

Dr. Alfred Loeblich, Ir.
Department of Geology
University of California
Los Angeles, CA 90024
Tel: (213) 825-1475

Dr. Michael S. Loughridge

Marine Geology and Geophysics Branch

National Geophysical and Solar
Terrestrial Data Center

Code D621, NOAA

Environmental Data Center

Boulder, CO 80302

Tel: (303) 499-1000, Ext. 6487

Dr. Marthe Melguen

B.N.D.O.

Centre Oceanologique de Bretagne
B.P. 337 29273 Brest

FRANCE

Tel: 98-45-80-55

Mrs. Judit Nowak

Documentation Service

Bundesanstalt fiir Geowissenschaften
und Rohstoffe .

3 Hannover 51, Postfach 51053

FEDERAL REPUBLIC OF GERMANY

Tel: 0511-6468-655

Address and/or phone number in parentheses is that of alternate. ! , / ]




PPSP

Dr. Valery V. Zdorovenin
{Alternate: Dr. V. S. Scherbakov)
Institute of Physics of the Earth
U.S.S.R. Academy of Sciences
10, B. Gruzinskaya
Moscow, 123810
USSR,
(Ministry of Geology of U.SS.R.
4/6 B. Gruzinskaya
Moscow, U.S.5.R.)

Dr. Teodore Moore (PCOM liaison) °
Graduate School of Oceanography
University of Rhode Island

Kingston, RI 02881

Tel: (401) 792-6178

Mr. Peter Woodbury (DSDP liaison)
Deep Sea Drilling Project, A-031
Scripps Institution of Oceanography
La Jolla, CA 92093

Tel: (714) 452-3526

Pollution Prevention and Safety Panel (PPSP)

Dr. Louis E. Garrison, Chairman
U.S. Geological Survey
P.O. Box 6732
Corpus Christi, TX 79411
Tel: (512) 888-3295
888-3294

Dr. N. J. Beliy
(Alternate: Dr. 0. Q. Scheremet)
Ministry of Gas Industry
8UL Strolitelei
117939 Moscow
U.S.S.R.
Tel: 133 0130

Dr. George Claypool

(Alternate: Dr. Keith Kvenvolden)
Branch of Oil and Gas Resources
U.S. Geological Survey
Denver Federal Center
Denver, CO 80225
Tel: (303) 234-3561

(U.S. Geological Survey

Menlo Park, CA 94025

Tel: (415) 856-7150)

Mr. Brian E. Davies

Sohio Petroleum Company
100 Pine Street

San Francisco, CA 94111
Tel: (415) 445-9400

e\

34

Dr. Arthur E, Green

EXXON Production Research Laboratory
P.0O. Box 2189

Houston, TX 77001

Tel: (713) 965-4172

Prof. A. ). Horn

34 Lloyden Drive
Atherton, CA 94025
Tel: (415) 323-7126

Dr. Ernst Hotz

¢/o Deminex

Dorotheenstrasse 1

4300 Essen

FEDERAL REPUBLIC OF GERMANY
Tel: 0201-726350 .

Mr. J. Laherrere

{Alternate: Mr. Christian Bois)
Director, Dept. of Assistance Research
Total CFP—39 Quai A. Citroen
75739 Paris Cedex 15
FRANCE :

Dr. David B. MacKenzie
{alternate: Dr. John Harms)
Marathon Qil Company

One Park Central

1515 Arapahoe Street

Suite 1300

Denver, CO 80202

Mr. G. D. Taylor

British Petroleum Company Ltd. .
Britannic House/Moore Lane
London, EC?Y 9BU

ENGLAND

Dr. Robert Douglas (OPP liaison)
Dept. of Geological Sciences
University of Southern California
University Park

"Los Angeles, CA 90007

Tel: (213) 743-7676

Dr. Paul J. Fox (OCP liaison)
Department of Geological Sciences
State University of New York

at Albany
1400 Washington Avenue
Albany, NY 12232
Tel: (518) 457-4647

Dr. Yves Lancelot (DSDP liaison)
(Alternate: Dr. Matthew Salisbury)
Deep Sea Drilling Project, A-031
Scripps Institution of Oceanography
La Jolla, CA 92093
Tel: (714) 452-3521
(452-3503)

Address and/or phone number in parentheses is that of alternate.




Dr. Robert E. Sheridan, (PMP liaison)
Department of Geology

University of Delaware

Newark, DE 19711

Tel: (302) 738-2569

Dr. Roland von Huene (AMP liaison)
U.S. Geological Survey

345 Middlefield Road

Menlo Park, CA 94025

Tel: (415) 323-8111

Dr. Edward L. Winterer (PCOM liaison)
Scripps Institution of Oceanography

La Jolla, CA 92093

Tel: (714) 452-2360

Site Surveying Panel (SSP)

Dr. E. J. W. Jones, Chairman
Department of Geology
University College London
Gower Street

London WCIE 6BT
ENGLAND

Tel: 01-387-7050

Dr. LeRoy M. Dorman

Scripps Institution of Oceanography
La Jolla, CA 92093

Tel: (714) 452-2406

Dr. Shozaburo Nagumo
{Alternate: Dr. Nadamori Murauchi)
Earthquake Research Institute
University of Tokyo
Bunkyo-ku, Tokyo 113
JAPAN %
(Department of Earth Sciences
Chiba University
Yayoi-cho, Chiba
JAPAN 280)

Dr. Roland Schlich !.
Institute de Physique du Globe '
Observatoire Geophysique du Park
St.-Maur, 4 Avenue de Neptune

94 St.-Maur-Des-Fosses

FRANCE

Dr. A. A. Schreider
(Alternate: Dr. [. Kosminskaya)
Shirshov Institute of Oceanology
22, Krasikova Street
Moscow, 109387
USSR,
(Institute of Earth’s Physics
U.S.S.R. Academy of Sciences
10, B. Gruzinskaya
Moscow, U.S.S.R.)

85

SSp

Dr. Wilfried Weigel
Institute fiir Geophysik der
Universitat Hamburg
Bundeskasse 55
D-2000 Hamburg 13
FEDERAL REPUBLIC OF GERMANY

Dr. Robert G. Douglas (OPP liaison)
Dept. of Geological Sciences
University of Southern California
University Park

Los Angeles, CA 90007

Tel: (213) 743-7676

Dr. Paul J. Fox (OCP liaison)
Departmennt of Geological Sciences
State University of New York

at Albany
1400 Washington Avenue
Albany, NY 12222
Tel: (518) 457-4647

Dr. Dennis Hayes {(PCOM liaison)
Lamont-Doherty Geological Observatory
Columbia University

Palisades, NY 10964

Tel: (914) 359-2900

Dr. Phitip Rabinowitz (Data Bank liaison)
Lamont-Doherty Geological Observatory
Columbia University
Palisades, NY 10964
Tel: (914) 359-8883

Dr. Wolfgang Schlager (PCOM lizison}
Fisher Island Station

Miami Beach, FL 33149

Tel: (307) 672-1840

Dr. Robert E. Sheridan (PMP liaison)
University of Delaware

Department of Geology

Newark, DE 19711

Tel: (302) 738-2569

Dr. Thomas Shipley (DSDP liaison}
{Alternate:; Dr. Matthew Salisbury)
Deep Sea Drilling Project, A-031
Scripps Institution of Oceanoraphy
La Jolla, CA 92093
Tel: (714) 452-4193
(452-3503)

Dr. Roland von Huene (AMP liaison)
U.S. Geological Survey

345 Middiefield Road

Menlo Park, CA 94025

Tel: (415) 856-7105

Address and/or phone number in parentheses is that of alternate.
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JOIDES WORKING GROUPS

Hydraulic Piston Core
Working Group
(Planning Committee)

Dr. Theodore Moore, Chairman
Graduate School of Oceanography
University of Rhode Island
Kingston, RI 02881

Tel: {401) 792-6178

Dr. Michael L. Bender

Graduate School of Oceanography
University of Rhode Island
Kingsten, RI 02881

Dr. E. Hailwood

Department of Oceanography
University of Southampton
Southampton 509 SNH
ENGLAND

Dr. James Hays ,
Lamont-Doherty Geological Observatory
Palisades, NY 10564

Tel: (914) 359-2900

Dr. Alain Huc

Institut de Recherche

LLab. de Geochem. Mineral Geol. Appl.
Universite d’Orleans

45045 Orleans Cedex

FRANCE

Mr. Valdimar F. Larson

Deep Sea Drilling Project, A-031
Scripps Institution of Oceanography
La Jolia, California 92093

Tel: (714) 452-3515

Dr. Ralph Moberly

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (808) 948-8763

Dr. Adrian Richards

Marine Geotechnical Laboratory
Lehigh University, Bldg. 17
Bethlehem, PA 18015

Tel: (215) 861-3649

Dr. Peter Rothe
Geographisches Institut der
Universitat Manheim
Abteilung fur Geologie
6800 Manheim 1
Schlass, Postfach 2428
FEDERAL REPUBLIC OF GERMANY
Tel: 0621-292-5458

Submarine Hydrology Working Group
(Ocean Crust, Downhale Measurement and
Inorganic Geochemistry Panels)

Dr. Roger N. Anderson, Chairman
Lamont-Doherty Geological Observatory
Palisades, NY 10964

Tel: (914) 359-2900

Dr. Lawrence Cathles

Department of Earth Sciences
Pennsylvania State University
University Park, PA 16802

Tel: (814) 865-1215

Dr. R. McDuff

Department of Earth and Planetary
Sciences

Massachusetts Institute of Technology

Cambridge, MA 02139

Tel: (617) 253-7935

Dr. Richard P. von Herzen

Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Tel: (617) 548-1400

Dr. M. Zoback

U. S. Geological Survey ’, l \
National Center

Reston, VA 22092

Tel: (703) 860-6473

Long-Range-Plans Working Group
(Sedimentary Petrology and Physical
Properties Panel)

Dr. George deVries Klein, Chairman

Department of Geology

University of Iilinois

Urbana, IL 61801 1R

Tel: (217) 333-2076 (office) ‘
333-3541 (message)

Dr. Michael A. Arthur
Branch of Qil.and Gas Resources '
U. 8. Geological Survey

Denver Federal Center

Box 25046, MS-940

Penver, CO 80225

Tel: (303) 234-4026

Dr. Richard Bennett

NOAA/AOML

15 Rickenbacker Causeway

Miami, FIL. 33149

Tel: (303) 361-3361, Ext. 318/319/320

Dr. I. Nick McCave

School of Environmental Sciences
University of East Anglia
Norwich NR4 7TJ

ENGLAND

Tel: (0603) 56161




Dr, Peter Rothe
Geographisches Institut der
Universitat Manheim
Abteilung Ir Geologie
6800 Manheim 1
Schloss, Postfach 2428
FEDERAL REPUBLIC OF GERMANY
Tel: 0621-292-5458

Mediterranean/Caribbean Sea _
Working Group s
{Passive Margin Panel)

Dr. Lucien Montadert, Chairman
Institut Francais du Petrole
Division Geologie

1 et 4, Avenue de Bois-Preau
B.O. 18

92 Rueil-Malmaison

FRANCE

Tel: 967-11-10, 967-17-66

Dr. Mahion M. Ball

1J.S. Geological Survey ( 1}
Woods Hole, MA 02543
Tel: (617) 548-8700 U

Dr. Albert W. Bally
Shell Qil Company
P. 0. Box 2099
Houston, TX 77001
Tel: (713) 220-5975

Dr. V. Chehovich

Inst. of Geology

U.S.S.R. Academy of Sciences
7, Pyzhevsky per ZH-17
Moscow

U.S.S.R.

- Dr. Kenneth Hsi :
Geologisches Institut der E'T.H.
Sonneggstrasse 5
Zurich 6
SWITZERLAND )
Tel: (01) 32-62-11, Ext. 3669

Dr. William Ludwig
Lamont-Doherty Geological Observatory
Palisades, NY 10964
Tel: {914) 359-2900

Dr. Isabella Premoli-Silva
Instituto di Paleontologie
Paizzale Gorini 15

20133 Milano

ITALY

Tel: (02) 2928 13

Dr. W. Schreyer

Institut fiir Mineralogie
Rugh-Universitat Bochum

D 463, Bochum-Querenburg
Universitatstrasse 150

Postfach 2148

FEDERAL REPUBLIC OF GERMANY
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Dr. Joel Watkins

Exploration & Production Division
Gulf Science & Technology Company
P.O. Box 2038

Pittsburgh, PA 15230

(412) 665-6800

Middle America Working Group
(Active Margin Panel)

Dr. Joel Watkins, Chairman
Exploration & Production Division
Gulf Science & Technology Company
P.O. Box 2038

Pittsburgh, PA 15230

Tel: (412} 665-6800

Dr. R. Couch

School of Oceanography
Oregon State University
Corvallis, OR 97331

Dr. J. Casey Moore
Department of Earth Sciences
University of California

Santa Cruz, CA 95060

Tel: (408) 429-2504

Dr. D. Sealy
EXXON Production Research Company
P.O. Box 2189

Houston, TX 77001

Tel: (713) 965-4222

Dr, Lynn Sykes

Lamont-Doherty Geological Observatory
Palisades, NY 10964

Tel: (914) 359-2900

Dr. Roland von Huene
U.S. Geological Survey
345 Middlefield Road *
Menlo Park, CA 94025
Tel: (415) 856-7105

North Atlantic (Eastern) Working Group
(Passive Margin Panel)

Dr. Lucien Montadert, Co-Chairman
Institute Francais du Petrole
Division Geologie

1 et 4, Avenue de Bois-Preau

B.P. 18, 97 Rueil-Malmaison
FRANCE

Tel: 967-11-10, 967-17-66

Dr. David G. Roberts, Co-Chairman
Institute of Oceanographic Sciences
Brook Road, Wormley, Godalming
Surrey GUS8 5UB

ENGLAND

Tel: 042-879-4141
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Tek

pr:- Karl Hinz

. GAndesanstalt fiir Geowissenschaflen

U und Rohstoffe, Abt. Geophysik

¢ Hannover St, Postfach 510153
CEDERAL REPUBLIC OF GERMANY
fet: 0511-6468-330

Prof, Dr. Eugene Seibold

Geologisch- Palaontologisches Institut
Universitat Kigl

Oishausensirasse 40760

.23, Kiel

FEDERAL REPUBLIC OF GERMANY

Dr. Jorn Thiede
‘Institute for Geologi
Universitet &t | Oslo
Postboks 1047
Blindern, Oslo 3
NORWAY

Tel: 46-6800, Ext. 9692

North Atlantic (Western)
Working Group
{Passive Margin Panal)

Dr. Robert E. Sheridan, Chairman
Department of Geology \}
University of Delaware

Newark, DE 19711

Tet: (302) 738-1271

Mr. John I, Ewing

Woods Hole Oceanographic Institution
Woods Hole, MA 02543

Tekh (617) 548-1400

Dr. John A. Grow

1J.§. Geologicat Survey \
Woods Hote, MA 02543

Tel: {617} 548-870C

Dr. James P. Keanent

University of Rhode island
Graduate School of Oceanography
Narragansett Bay Campus
Kingston, RI 02881

Tel: (401} 792-6216

Mesozoic Working Group
{Qcean Paleoenvironment Panet}

Dr. Seymour Q. Schlanger, Chairmisn
Hawaii lnstitute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: {808} 948-7826

Dr. Robert G. Douglas

Dept. of Geological Sciences
University of Southern California
University Park

Los Angeles, CA 90007

Teb: (213) 743-7676

Dr. Hugh C. Jenkyns

Dept. Geology and Mineralopy
University of Oxford

Parks Road ]
Oxford OX1 IPR ,
ENGLAND

Tel: 0865-54511

Dr. Yves Lancelot

Deep Sea Drilling Project, A-Q31
Scripps Institution of Qeeanography
La Joila, CA 92093

Tel: {714) 452-3511

Dr. Roger Larson

Graduate Schoot of Oceanography
University of Rhode Island
Kingston, RI 62881

Dr. William V. Sliter

U.5. Geological Survey

Branch of Paleontology and
Stratigraphy, MS 970

12201 Sunrise Valley Drive

Reston, VA 22092

D¢, Hans Thierstein

A-018

Seripps Institution of Oceanography
La Jotta, CA 92093

Tel: (714} 452-4646

Cenozoic Working Group

{Ocean Palecenvirenment Panel}

D, James Ingle, Chairman
Department of Geolog
Stanford University
Stanford, CA 94308

Tel: {415) 497-2531

Dr. Wolfgang H. Berger

Scripps Institution of Oceanography, A-015

La Jolla, CA 92093
Tel: (714) 452-2750

Dr. Jere H. Lipps =/
296 Geolopy-Physics Building
University of California
Davis, CA 95616

Dr. Hans Schrader
School of QOceanography
Oregon State Universily
Corvallis, OR 97331
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ALPHABETIC TELEPHONE DIRECTORY

PANEL
NAME AFFILIATION TELEPHONE COUNTRY

Adams, R.L. ILP (203) 359-3500 Usa
Adelseck, C. OPP (714) 452-4172 USA
Anderson, R. OCP, HWG (914) 359-2900 USA
Appleman, D. IHP {202) 381-6331 USA
Artemiev, M, PMP USSR
Arthur, M. spt (303) 234-4026 USA
Baker, D.J. EXCOM (206) 543-7160 USA
Baker, E. OGP (305} 395-5100

(Ext. 2701) USA
Ball, M. Med/Carib WG (617) 548-8700 USA
Bally, A. Med/Carib WG (713) 220-5975 USA
Basov, V. SCP 233-0620 USSR
Beckmann, H. DMP 05323/722-2235 FRG
Beiersdorf, H. PCOM, PMP 0511-6468-789 FRG
Beliy, N. PPSP 1330130 USSR
Bender, F. EXCOM 0511-64681 FRG
Bennett, R. SP4, Long- (305) 361-3361 USA

Range-Pians WG (Ext. 381,319)
Berger, W. OPP, (714) 452-2750 USA
. Cenozoic WG

Biju-Duval, B. PMP 967-11-10 France
Bogdanov, N. EXCOM, OCP 233-06-20 USSR
Bois, C. PPSP ’ France
Bougault, H. OCP France
Bouma, A. PMP (512) 888-3294 USA
Boyce, E. DMP, Sp* (714) 452-2779 USA
Brett, R. (NSF) (202) 632-4274 USA
Bryant, W, PCOM, PMP, DMP (713) 845-2153 USA
Budnikov, N. ILP USSR
Burckle, L. SCp {314) 359-2900 USA

(Ext. 406)
Cadet, J-P AMP 38 66-07-25 ‘France
Cann, J. PCOM 0632-28511 UK.

{Ext. 3090)
Cathles, L. Hydrogeol. WG (814) 865-1215 USA
Cepek, P. SCp 0511-646 8783 FRG
Chamley, H. OPP (20) 91-92-22 France

(Ext. 2130)
Chehovich, V. Med/Carib WG USSR
Christensen, N. DMP (206) 543-7143 USA
Claypool, G. PPSP {303) 234-3561 UsA
Clotworthy, J. (JOI Inc.) {202) 338-8276 USA
Coleman, R. OCP- {415) 323-8111 USA

(Ext. 2334)
Conolly, 1. spt (203) 622-9130 USA
Corliss, J. PCOM (503) 754-2296 USA
Couch, R. Mid. Am. WG USA
Creager, J. PCOM, AMP, SCP (206) 543-5099 USA
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PANEL
NAME AFFILIATION TELEPHONE COUNTRY
Davies, B. PPSP (415) 445-9400 USA
Davies, T. (JOI Inc.) (202) 338-8276 USA
Debyser, J. EXCOM 723-5528 France
(Ext. 420}

Degens, E. oGP FRG
Dickinson, W. AMP (602) 626-2178 USA
Dmitriev, Y. AMP ' USSR
Douglas, R. Mesoz. WG (213) 743-7676 USA
Durbaum, H. EXCOM 0511-64681 FRG
Eglinton, G. oGp, OpPP (918) 336-6600 UK.
Elderfield, H. I1GP ) UK.
Emmerman, R. OCP - (0721) 608 3323 FRG
Erdman, G. oGP (918) 336-6600 USA
Ewing, J. PCOM, PSPSP (617) 548-1400 USA

W. No. All. WG
Fox, P. QCP, SSP, PPSP (518) 457-4647 USA
LOST
Francis, T. DMP 042-879-4141 U.K.
Futterer, D. opPp FRG
Galimov, E. OGP USSR
Garrison, L. PPSP (713) 845-2154 USA
Gartner, S. PCOM, EXCOM (713) 845-2154 USA
Gieskes, J. IGP (714) 452-4257 USA
Green, A. PPSP (713) 965-4172 USA
Grow, J. PMP, (617) 548-8700 USA

W. No. Atl. WG
Handin, J. spt (713) 845-3251 USA
Haq, B. (NSF) (202) 357-9591 USA
Harms, }. PPSP (303) 794-2601 LSA
Harrison, C. EXCOM (305) 350-7400 USA
Hathaway, J. HP (617) 548-8700 USA
Hay, W. (JOL Inc.) (202) 333-8276 USA
Hayes, D. PCOM, 5SP (914) 359-2900 USA
Hays, J. OPP (914) 359-2900 USA

(Ext. 403, 404)

Heath, R. EXCOM (503) 754-4763 USA
Helsley, C. EXCOM,PCOM (808) 948-8760 USA
Hill, M., ILP USA
Hinz, K. PMP, & E. No. 0511-646 8330 FRG

All WG -
Honnorez, J. PCOM, OCP (305) 350-7443 USA
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PANEL
NAME AFFILIATION TELEPHONE COUNTRY
Horn, A. PPSP (415) 323-7126 USA
Hotz, E. PPSP 0201-726350 FRG
Hsui, K. OPP & 01) 32-62-11 Swilz.
_ Med/Carib WG
Hunt,*J. PMP, OGP (617) 548-1400 USA
) (Ext. 2562)
Hussong, D. AMP (808) 948-8711 USA
Hyndman, R. DMP (604) 656-8269 Canada
Ingle, J. Cenozoic WG (415) 497-2531 USA
IPOD Data Bank (914) 359-8883 USA
Jageler, A. DMP USA
Jenkins, G. SCP (0908) 63116 UK.
Jenkyns, H. OPP, Mesoz WG (0865) 54511 U.K.
Johnson, P. OoCP (206) 543-5060 USA
JOI Inc. (202) 333-8276 USA
JOIDES Office . (714) 452-2350 USA
Jones, E. SSP 01-387-7050 U.K.
Kagami, H. PMP 03-376-1251 Japan
Karig, D. AMP (607) 256-3679 USA
Kellr, G. EXCOM (503) 754-3504 USA
Kennett, J. OPP (401) 792-6216 USA
Kent, P. EXCOM 0793 40101 UK.
{Ext. 314)
Kinoshita, H. DMP ) Japan
Klein, G. SPA, Long-Range- (217) 333-2076 USA
Plans WG
Knauss, J. EXCOM (401) 792-6222 USA
Kobayashi, K, PCOM, EXCOM 03-396-1251 Japan
Kosminskaya, I. 5Sp USSR
Kushiro, 1. OCP Japan
Kvenvolden, K. OGP, AMP - (415) 856-7150 Usa
Laherrere, J. PPSP France
Lancelot, Y. EXCOM, PCOM, PPM, (714) 452-3521 USA
PPSP, Mesoz. WG
Langseth, M. PCOM (914) 359-2900 USA
Larson, R. Mesoz. WG (401) 792-6165 USA
Leinen, M. IGP (401) 792-6268 Usa
Lewis, B. sSSP (206) 543-6043 USA
Lipps, J. Cenozoic WG USA
Loeblich, A., 1. [HP (213) 825-1475 USA
Loughridge, M. IHP (303) 499-1000 USA
(Ext. 6487)
Ludwig, W. Med/Carib WG (914) 359-2900 USA
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PANEL '
NAME AFFILIATION TELEPHONE COUNTRY
Mackenzie, D. PPSP (303) 794-2601 USA
(Ext. 410}
Manheim, F. 1GP (617) 548-3700 USA
Matthews, M. DMP (505) 667-2884 USA
Maxwell, A. EXCOM, PPSP {617) 548-1400 USA
McCave, 1. SP* Long-Range- (0603) 56161 U.K.
Plans WG
McDuff, R, Hydrogeol. WG (617) 253-7935 USA
McManus, D. PCOM {206) 543-5099 USA
Melguen, M. [HP 98-45-80-55 France
Melieres, F. sp? 336-2525 France
(Ext. 5157)
Meyers, P. OGP (313) 764-0597 USA
Moberly, R. E);COM’ PCOM, OCP, (808) 948-8765 USA
S
Montadert, L. PMP, E.No. All. & 967-11-10 France
Med/Carib. WG
Moore, J. Mid. Am. WG (408) 429-2504 USA
Moore, T. PCOM,OPP.IHP (401) 792-6178 USA
Murauchi, N. Ssp Japan
Murdmaa, 1. OPP USSR
Nagumo, S. SSP Japan
Nakamura, K. AMP Japan
Nalivkin, V. PMP USSR
Nasu, N. EXCOM Japan
Natland, J. OCP, AMP, OGP (714) 452-3538
Neprochnov DMP USSR
Nierenberg, W. EXCOM (714) 452-2826 USA
Nigrini, C. SCp (213) 697-8842 USA
Nikitin, L. PCOM USSR
Nowak, J. IHP 0511-6468-655 FRG
Okada, H. OPP Japan
Ozima, M. OoCP Japan
Peterson, G. ILP FRG
Peterson, M. EXCOM (714) 452-3500 Usa
Piketty, G. EXCOM 723-5528 France
(Ext. 420)
Pilkey, O sp? (919) 684-2206 Usa
Pisciotto, K. 1GP, OGP, PMP (714) 452-3521 USA
Pokryshkin, A. DMP USSR
Poore, R. SCP (415) 323-8111 USA

Premoli-Silva, L

Med/Carib. WG

(Ext. 2768)
(02) 29 28 13

Italy
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PANEL
NAME AFFILIATION TELEPHONE COUNTRY
Rabinowitz, P. SSP (914) 359-8883 USA
Renard, V. DMP, SSP 80-46-50 France
Richards, A. SP4, DMP (215) 861-3649 USA
Riedel, W, PCOM {714) 452-4386 USA
Roberts, D. PCOM, PMP, 042-8379-4141 UK.
. E. No. AU, WG
Roberts, W. ILP (918) 661-3833 USA
Romankevich, E. oGP USSR
Rothe, P. SP*, Long-Range- 0621-292-5458 FRG
Plans WG
Rucker, D. (JOI, Inc) {202) 333-8276 USA
Ruddiman, W. OPP (914) 359-2900 USA
(Ext. 528, 529)
Rutman, G. ILP France
Ryabchikov, L. IGP USSR
Salisbury, M. PCOM, DMP, SP4, (714) 452-3503
OCP, PPSP
Saunders, J. SCP 061-25-82-82 Switz
Savin, S. IGP (216) 368-3690 USA
Scherbakov, V. [HP USSR
Schermet, O. PPSP 133-01-30 USSR
Schilling, I1.-G. EXCOM (401) 792-6102 USA
Schlager, W. PCOM, SSP (305) 672-1840 USA
Schlanger, S. OPP (808) 948-7826 USA
Schouten, H. oCP (617) 548-1400 USA
(Ext. 2574)
Schrader, H. Cenozoic WG USA
Schreider, A. SSsp USSR
Schreyer, W. Med/Carib. WG FRG
Sealy, D. Mid Amer WG (713) 965-4222 USA
Seibold, E. PMP 0431-8802850 FRG
Shackleton, N. QPP 0223-58381 U.K.
Sharaskin, A. IGP 137-00-11 USSR
(Ext. 83)
Sheridan, R. PMP, SSP, PPSP (302) 738-1272 USA
W. No. Atl. WG
Shipley, T. AMP, S5P (714) 452-4193 usa
Sidorenko, A. EXCOM 233-06-20 USSR
Simoneit, B. OGP (213) 825-3331
Sliter, W. OPP, Mesoz. WG (703) 860-6051 USA
Snelson, S. PMP USA
Steele, J. EXCOM {617) 548-1400 USA
Stephen, R. OCP (617) 548-1400 USA
{Ext. 2583)
Summerhayes, C. PPSP (713) 965-4337 USA
Sykes, L. Mid. Amer. WG {914) 359-2900 USA
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. PANEL
NAME AFFILIATION TELEPHONE COUNTRY
Takayanagi, Y. OPP 0542-37-1111 Japan
~ Talwani, M. EXCOM (914) 359-2900 usa
Tardy, Y. IGP France
Tarney, J. OCP 021-472-1301 UK.
Taylor, G. PPSP UK.
Thiede, J. PMP, 46-6800 Norway
E. No. Atl. WG (Ext. 969)
Thierstein, H. Mesoz. WG (714) 452-4646 USA
Timofeev, P. OPP, EXCOM, SP* 233-06-20 USSR
Tissot, B. OGP France
Treadwell, T. 'EXCOM (713) 845-7211 USA
Tsvetkov, A. OCP USSR
Tucholke, B. PMP (617) 548-1400 USA
{Ext. 2494)
Twinn, P. EXCOM {0793) 40101 UK.
Vail, P, PMP (713) 965-4884 USA
Van Hinte, I. PMP 548-3511 Netheriands
Von Herzen, R. Hydrogeol. WG (617) 548-1406 USA
Von Huene, R. AMP, SSP, PPSP (415) 323-8111 USA
Mid. Amer. WG
Von Rad, U. PCOM 0-511-6468-788 FRG
" Von Stackleberg PMP FRG
Walter, H. AMP 0511-64681 FRG
Watkins, . AMP, Mid Amer & (412) 665-6800
Med/Carib WG .
Wedpohl, K. IGP FRG
Weigel, W. SSP FRG
Weite, D. oGP FRG
Wilkiniss, P. (NSF) (202) 632-4134 USA
Williams, G. ILP 01-235-0762 U.K.
Winterer, E. PCOM, OPP, OGP (714) 452-2360 USA
Wisby, W, EXCOM (305) 350-7519 Usa
Woodbury, P. IHP (714) 452-3526 usa
Worstell, P. (JOIDES Office) (714) 452-2360 USA
Zdorovenin, V. IHP USSR
Zoback, M. Hydrogeol. WG (703) 860-6473 USA
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