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In the last FOCUS, I addressed the'
question of a thematically driven .
drilling program versus the global
wandering of a very expensive p
scientific facility. The question to
now ask is: Will we ever become the
scientific ideal program which
addresses fundamental questions of
earth science? With the events since
the Tast JOIDES Journal, the answer
to this question is, hopefully, yes:
if logistics, budgets and politics
don’t get in the way.
Unfortunately, as we start the Indian
Ocean Program, logistics and politi-
cal decisions have had major impacts.
Last minute clearance problems have
again occured, first with site
surveys off Pakistan and drilling in
the Red Sea, and now with clearance
problems for the Mascarene Plateau;
Clearly, the most frustrating politi-
cal decision was the disinvitation;of
the U.S.S.R. Academy of Science |
membership in the ODP. This has had
important budgetary impact, but a]so*
affects possible drilling programslon
high latitudes of the North Pacific.

April and May brought not only thesel

disappointing events, but also theH
formulation of the FY88 Program P]anl
Out of this process came, I think, i
important decisions that will he]p
better plan a thematically driven
program:

n',

* EXCOM has endorsed the requ1rement
that 4% of each fiscal year’s base,
budget be set aside for special
operations and purchases. ﬂ

* PCOM has budgeted contingency times
of up to 10% per leg for many of
the Indian Ocean programs. i

* PCOM has critically evaluated the,
times for 1ogg1ng and downhole ft
experiments in planning for '
upcoming legs.

* TAMU and LDGO have effected
procedural changes to maximize the
success of downhote programs,
inciuding logging through pipe.

* An excellent prospectus, including
realistic drilling times and
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,1 cont1ngency programs, was subm1tted

v
t

" by WPAC for PCOM evaluat1on
|

* PCOM determ1ned that the science
program detalled in the WPAC pro-
spectus warranted a 22-month
program; the Central Pacific
program will be treated with the
same carefu] _consideration.’

RN
\

)

* The PCOM mandate was changed to
prov1de for one-and-a-half years of
firm pTann1ng in advance of the
dr111sh1p o

[}

|

[

" The f1rst is by far the most s:gn1f1-

. cant. Many obJect1ves set out by'
COSOD and the thematic panels (elg.

' high 1at1tude drilling, dr1111ngu1n
young crusta] rocks) are costly .
operations requiring extra logistical

- support. As we move into the Pacific,

_where ridge crestldr1111ng, Bernng

" Sea drilling, and Jn-situ phys1ca1

,propert1es and geophy51cal exper1-

‘ments are rece1v1ng much attent1on,

Fit is 1mperat1veethat the base - |if

; operat1ng budget fnot represent the

total a]]ocat1on for ODP, and|that

funds are ava11ab1e to complete

| 1rportant COS?? programs .

L

A 22- month dr1111dg program is be1ng

considered for the Western Pacific.

Th1s Ehows the strong thematic

b support forﬂprograms in this area,i as

well as the' excellent documentat1on
prov1ded byiproposa]s, site surveys
and the reg1ona1 panel. We are still
uus1ng 18 months!as:a timetable for
Ithe Centralland [Eastern Pacific, but
‘-c1eaq1y, the mandate for the propo—
nents, themat1c pane]s and CEPAC is
to prov1de PCOM M1th similarly well-
i documented, Wthemat1c programs’ I did
not 1ntent10na11y|exc1ude the

! At]ant1c from thisid1scuss1on but

it unfortunately|am faced with the

;rea11¢y that weihave only one: |
'moderately Slow pr111 ship possibly
something to4be d1scussed at COSOD
II.

+ Nicklas G. P1s1as E{ﬂ
‘ Planning Comm1ttee Chairman
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JOIDES RESOLUTION OPERATIONS SCHEDULE
Legs 115 - 123

DEPARTS ARRIVES
LEG AREA LOCATION DATE DESTINATION DATE IN PORT
115 Mascarene Plateau Mauritius 19 May Colombo 29 June 29 June-3 July
Carbonate Dissolution
Profile
116 Intraplate Colombo 4 July Karachi 21 August 21-25 August
Deformation
117 Neogene Package Karachi 26 August Mauritius 16 October 16-20 October
118 woMH:zmmﬁ Indian Mauritius 21 October Mauritius 2 December 2-6 December
idge .
119 " Kerguelen (north) Mauritius =~ 7 December Mauritius® . "6 February  6-10 February
120 Kerguelen (south) Mauritius 11 February Freemantle = 11 April ~ - 11-15 April
121 Broken Ridge Freemantle 29 April Jakarta 21 June 21-25 June
and N90OE Ridge )
122 Exmouth Plateau Jakarta 26 June Darwin (?) 19 August 19-23 August
123-—-ArgoAbyssal Plain="" Darwin (?) - -24-Kigust="— 777~ . - 19°0¢tober ~= '19=23-October

= P-4
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LEG 115 SCIENTI
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INTRODUCTION

The Indian Ocean was formed by a

complex series of seafloor spreading

events, starting with the rifting of
Madagascar from Africa and continuing
today with the asymmetric spread1ng on |
the Southeast Indian Ridge and the'
peculiarities of extremely slow
spreading on the Southwest Indian !
Ridge. The origin and evolution of the
major aseismic ridges, the Nanetyeast
Ridge, the Chagos-lLaccadive-Mascarene
Ridge system, and the Kerguelen- ! '

Gaussberg Ridge, are integral parts of f’

Indian Ocean development {Fisher et
al, 1967 and 1971).

The Chagos-Laccadive-Mascarene
volcanic 1ineament is a major aseismic
ridge system in the Central Indian ¢
Ocean basin. It connects young L
volcanic activity in the vicinity of
Reunion Island with the massive,
Cretaceous-Tertiary continental flood
lavas in the Deccan Traps of India.
This Tineament parallels the

remarkable Ninetyeast Ridge and the

two together record the northward {
motion of the Indian subcontinent away
from mantle- fixed hotspots near
Reunion and Kerguelen Islands,
respectively (Fig. 1). b

The importance of aseismic ridges in
understanding the structure,

evolution, and paleoceanography of Fhe P“‘

Indian Ocean cannot be overest1mated
These mainly volcanic features appear .
to record the fragmentation and [[ e
dispersion of Gondwanaland away from l
mantle-fixed hotspots (Morgan 1981u
Duncan, 1981}. Some aseismic ridges
{Seychelles bank, Gaussberg R1dge7)|
may be continental remnants left ﬁ
behind during the rifting process, |
while others (Chagos-Laccadive- !
Mascarene and Ninetyeast Ridge) appear
to connect hotspots to continental !
flood basalt activity (Mahoney et a1
1982, 1983). Geochemical analyses of
basalts recovered from these ridges
provide constraints on mantle
composition and variability, and the
me1t1ng processes which produce magmas
in the ocean basins. These extremely
long and topographically high

h

S .
FIC PROSPECTUS

l feagures wh1ch have sunk be]ow sea
" [ level, have influenced oceanic;,
, c1rcu1at1on and reflect the phys1ca1
‘ propert1es ‘of the oceanic 11thosphere
in the Ind1an Ocean during the
Cenozo1c Carbonate sediments on
the1r marg1ns also provide a comp]ete
‘record of vertical d1sso1ut1on!|
i gradients. |

ki

Ana1y51s of sed1ments and basalts
‘recovered by drilling during Legrlls
.. Iwilli address the following sc1ent1f1c
! obJect1ves ! iy

L 1 O

v+ {1) Determine basement crystall1za-

i tion ages along the Chagos]ﬂ
Laccad1ve Mascarene Ridge system
« to dociment the proposed i
age-progressive nature of the
volcanism for use in p1ate1
velocjity and reconstruct1onj
[ studies.

[ I

Determ1ne the geochemical ||,
character of the basaltic rocks
for comparison with basa]ts]from
the Deccan traps and Reun1on/
Maur1t1us/Rodr1gues Islands) and
to examine mantle melting !
. processes and source variability
1 - through time. '
1 l"' " |“.
(3) Measure pa!Lo]at1tudes from
sediments and{ basalts for °
im N compar1son with the hotspot |
51 b reference frame and to exami
- the t1m1ng and magnitude of
proposed polar wander.

EX

o
Co]]eét APC*Qadvanced hydr4u11c
p1ston|cor1ng) cores from w1de1y
{,, varying bathymetrlc depths wh1ch
X record;the ‘Neogene history of
“ equator1a1 surface product1w1ty

and vert1cap dissolution i
” grad1ents :

1 ‘
Basement dr1111ng obJect1ves on the

'} Mascarene, P1ateau are d1scussed below

f1rst fol1owed(by a discussion of
| 1the pa1eoceanograph1c obJect1ves"p

'JOIDES RESOLUTION is scheduled to
depart fron Port Louis, Maur1t1us on
IMay 21, 1987.' The cruise will end in
Co1ombo Sri Lanka on July 2, 1987.

1
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Chagos-Laccadive-Mascarene Ridge system in the western Indian Ocean.

Figure 1.



June 1987

MASCARENE PLATEAU DRILLING

Previous dri]]ing at two DSDP sites.on
aseismic ridges in this region (Sites
219 and 237, Fig. 1) did not reach
basement and thus did not address any
of the questions related to the age,
origin, and character of the volcanic
rocks. These sites produced, however,
valuable information about drilling
conditions in the sedimentary section.
Driiling at a third DSDP site (Site!
238, Fig. 1) at the northeastern end
of the Argo Fracture Zone and 300 km
south of the Chagos-Laccadive Ridge |
did penetrate basement rocks. The
typical ocean floor basalts that were
recovered are not related geochem1-s
cally to volcanism on the Chagos-
Laccadive Ridge, and therefore are not
useful in constraining plate -
velocities. Texace, Inc. drilled two
holes on top of the Mascarene Plateau
in the Saya de Malha and Nazareth
Banks which penetrated thick (>1000m)
coral carbonate platforms before '
recovering basalts. Both of these
holes were dry. The basalts are
available for radiometric and geo-
chemical studies (Texaco, pers. comm.,
1987). The oldest sediments at the
Saya de Malha Bank hole are late
Paleocene; at the Nazareth Bank ho]e
they are Eocene. :
The vessel is scheduled to drill thgke
single-bit, rotary-cored sites (MP- 1
through MP-3) into basement along the
Mascarene Plateau, between Mauritius
and Saya de MaTha Bank (Table 1).
Sediment thickness varies between 200
and 300 m and water depths range from

1).

Age-Progressive Volcanism and Plate J
Reconstructions: h

The trend of the Ninetyeast and H
Chagos-laccadive-Mascarene Ridges mark
the path along which India has r1dden
north from the Southern Ocean to |
collide with Asia during Late {
Cretaceous and Tertiary times. The
Chagos-Laccadive-Mascarene Ridge !
system is the western lineament which
stretches from the volcanically active
jsland of Reunion to Mauritius, where
it intersects the Rodrigues Ridge at'a
right angle, and finally to the
Mascarene Plateau (Fig. 1). Active ,
spreading on the Central Indian Ridge

2200 to 2800 m at these sites (Tab]e‘_

,:has separated this southern portion

i
.
:

of the C-L-M Ridge system from the
Chagos P1ateau,|Laccad1ve and Ma1d1ve
IIs1and chains, and Deccan basa]ts of
[India to the north {McKenzie and
Sc]ater, 1971)

Except for the young islands of' 1
Reunion (<2 Ma; iMcDougall, 1971) ;and
* Mauritius (7-8 Ma;! McDouga]] andy

. Chama]aun, 1969) in the south and the

extensive Deccan Traps (60-65 Ma;
Kaneoka, 1980) in the north, we have

: no age control on eruption t1mes.

: a1ong this major Tinear VO]CE"TCH

prov1nce Age studies along the]
Nanetyeast R1dge show a clear ageI
progress1onE(Duncan, 1978), butifor
plate reconstruct1ons we must have at
least two dated111neaments to
precisely define rotation poles, for
the Indian/ Austra11an plate relative

- to the hotspot reference frame.]|,

" Dating of basement from the Mascarene

g the Indus and Bengal Fans.

Plateau and. Chagos-laccadive Ridge is
thus critical, Drilling on the |}
Mascarene P]ateau will not dup11cate
information ga1ned firom the p]anned
dr11ﬂ1ng on the N1netyeast Ridge]as
this ;ridge system is composed of‘38
Ma volcanic' rocks at its southern]
end, while the Mascarene Plateau]
apparent]y con51sts of basalts ;
rang1ng from 35|Ma to the present
KReun1on Island). Sampling and dat1ng
of both Tineaments is required tod
determine plate Imotions over thel”
mant1e dur1ng|TertHary time, G1ven

‘the geometry of[these two lineaments

and: ages along ‘them we can assess| the
data for use 1n p]ate reconstructnon
mode]s based on |fixed hotspots. ' The
t1m1ng of the India-Asia co]1151on
can be pred1cted and compared w1th
nncreaSIngly detar]ed models of;
H1ma1ayan upTlft and development jof

.
One very exc1t1ng development 1n|the
studyiof hotspot generated volcanic
11neaments (part1cular1y in thei]
Pac1f1c Ocean) 1s the determ1nat1on
of "true polar wander This is an
old 1dea proposed originally to-

exp1a1n the apparent motion of th@
earth s surface with respect to the

i sp1n axis (e.g., glacial t1111tes ﬂn

equator1a1 regnons, coal depos1ts
near the poles). The term now b
s1gn1f1es any ‘motion of the entlre
earth with reSpect to the rotat1ona1
axts,lpresumab]y in response to!l|:




changes in the principal moment of
inertia (Goldreich and Toomre, 1963).

A comparat1ve study of paleomagneti-
cally and hotspot-determined latitudes
(e.g.,|[Gardon and Cape, 1981) suggests
that Pac1f;c hotspots, and''the mantle
with them, have moved as much as 12°
south during Cenozoic time, In this
model, the whole earth moves with
respect to its spin axis and the hot-
spots merely provide reference points.
Thus if Pacific hotspots move south,
those in the Indian QOcean move north
The best test of this model is at
hatspot 11neaments aligned north-south
on a fastd moving plate, such as occurs
in the%lndian Ocean. Given the
pesitian of Gordon and Cape’s (1981)
true po1ar wander Euler pole {O°N,

J15°E) ! the amount of northward motion
of the Kergue1en and Reunion hotspots
has heen 10* to 15° in the 'last 60 to
70 million years. This should be
easily jresalvable through paleo-
magnetjc measurements on both
sed1ments]and basalts recovered during
dr1111ng along either lingament. What
is cr1t1ca? however, is precisely
dated 10cat10ns along thelChagos-
Laccadyve IMascarene volcanic system te
allow p]ate reconstructions, in the
hotspot reference frame, of the Indian
Ocean thruugh Late Cretacenus and
Tertiary time.

I
Ugper Mantle Hggerogggeitg and Helting
Proces§es:
The earliest analyses of ocean1c rocks
showed' that island and seamount chains
and associated aseismic ridges are
gecchem1ca11y distinct from MORB‘s and
were formed from different parts of
the upper mantle and/er by different
melting pjocesses (Gast, 1968).
A variety of new geochem1ca1 models of
upper mant]e structure and mantle-
chosphere interaction hdve been
proposed to explain the differences in
bulk-rock jgeochemistry. The. Chagos-
Laccadive Mascarene Yineament offers
an especiai]y attractive volcanic
provinde for examining upper mantle
var1ab1ﬂ1ty and melting processes. At
the southern end, the islands of
Reunion and Mauritius ave built on
oceanic 11thosphere, at the northern
end the Deccan flood basalts erupted
through continental lithosphere. These
endpoxnts;are well characterized
1sotop1fa]1y {White and Dupre, 1984;

!
J

Yur. Aldldl, Q2.3

é

Mahoney et al., 1982; Fisk et al,
1987}). It appears from these studies
that the Deccan magmas formed by
melting a mixture of MORB-type mantle
and sub-continental Tithosphere,
while the basaltic rocks of Reunion
and Mauritius are similar

genchemically to magmas associated
with hotspots,

Gaochemical analyses {Sr, Nb, Pb and
trace elements) of basalt samples
recoverad from intermediate sectiions
of this lineament during Leg 115 at
Sites MP-1, MP-2 and MP-2 {or MP-34)
will increase our understanding of
the variability of the upper mantle
magma source regions through time.
This would allow a mere quantitative
assessment of the question of whether
Deccan flgod basalts were derived
principally from a hotspot {mantle-
plume} source, as is the case for
feunion, or whether this hotspot
served largely as a source of heat to
melt a chemically distinct subconti-
nental Vithosphere from which the
hasalts were derived.

An interesting feature of this linea-
ment is the Rodrigues Ridge which
forms a perpendicular appendage on
the Mascarene Plateau at its southern
end near Mayritius (Fig. 1). Morgan
(1978} suggested that this short
sast-west ridge formed along a
transform fault by asthenospheric
flow from the Reunion hotspot to the
Central Indian Ridge. The Rodrigues
Ridge should therefore be the same
age as the island of Mauritius {i.e.,
>8 Ma). However, Rodrigues Island is

.much younger {about 1-2 Ma;

McDougall, 1871), indicating that the
whole ridge may actually be a young
feature, iIn additien, it does not
appear to be connected to the lentral
Indian Ridge towards the east. Sr and
Nd isotopic systematics suggest that
Rodrigues Island magmas were derived
from a source very similar to that of
Reunion Island {Baxter et al., 1985).
The composition and the origin of the
ridge and island remain a puzzle
(Baxter et al, 1985; Fisk, 19B3)
which may be solved by drilling near
its intersection with the Chagos-
Laccadive-Mascarene lincament {Site
MP-13.

0Of considerable interest to plate
tectonic studies of the northwestern
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Indian Ocean is the southeastern limit
of the Precambrian continental rocks
forming the Seychelles Bank with the
Saya de Malha Bank at the northern end
of the Mascarene Plateau. Drilling on
the center of this ridge at Site |
CARB-1 will identify its origin and:
examine the possible transition from
continental to oceanic rocks. As
mentioned earlier, the e
Chagos-Laccadive Ridge and the H
Mascarene Plateau were once a !
continuous volcanic lineament unt1h
seafloor spreading on the Central |
Indian Ridge separated them about 36
million years ago (McKenzie and '
Sciater, 1971). Drilling on the
northeast flank of Nazareth Bank (Site
MP-3) will penetrate the western side
of this rifted margin and provide |
information on the timing of rifting,
sedimentary history, and petro]og1c
character of this structure.

PALEOCEANOGRAPHIC (CARBONATE N
DISSOLUTION) STUDIES '

The construction of well constrained
models of the deep-sea sediment budget
and its changes-through time and space
are of critical importance if we are
to understand the history of both
global climate and ocean circulation.
Such models can be established on]ylby
quantifying the processes which |
control the sediment budget. In the
Indian Ocean, biogenically produced
calcium carbonate has been the ,
dominant component of sediments on the
seafloor since the Mesozoic.
The accumulation of pelagic carbonate
sediments in open ocean env1ronment
is primarily dependent on the rate of
production and dissolution of '
foraminifers and calcareous
nannoplankton. The productivity is
determined by the availability of
nutrients which, in turn, depends o
the rate of supply of these elementis,
from continental runoff and ocean |
circulation (e.g., vertical mixing,|
upwelling). In general, the rate of}
dissolution of calcium carbonate |
sediment is a function of the degree.
of calcite saturation in sea water}at
the sediment/water interface. Averaged
globally, the degree of calcite I
saturation varies in order to balance
the total carbonate budget. The Ev
oceanic circulation, and the
underlying causes for its development

St
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and change, is therefore a key féttor
among the dissolution-related ‘||
parameters Deep-sea driliing has

a1ready established that f1uctuat1ons
in dissolution rates in the Cenozo1c
are controlled by changes in F

product1v1ty and carbonate v
concentration gradlents (e. g , Heath
et a1 -1977). A

The pr1nc1pa1 obJect1ve of the L«
"carbonate dissolution prof11e1‘to be
drilled during: Leg 115 is the study
‘of ! the interplay between the f]uxn1n
carbonate production and the
dissolution of this material as a
function of water depth, as theefi
shallow and deep water c1rcu1at1on
and the climatic systems evo]vedﬂ
,dur1ng Neogene ‘and Quaternary times.
iDrilling in the tropical Ind1anﬂ0cean
israimed at significantly lncreasnng
jour knowledge of the e
sediment-circullation-climate system

i ,on both a regional and global sca]e

It will u1t1mate1y form part of. a
1network of depth transects that jwill
enable us to exam1ne the earth(s Fw
carbonate budget through the | {f
Cenozo1c f i, |

;!'5‘ ;
.The key to achtev1ng this obJect1ve
1is) to obtain|a tightly spaced
transect of cont1nuous Neogene |and
Quaternary sed1ments from sites|.
|spanmng a wide range of water| [
:depths The|requ1rements for such a
transect also 1nc1ude the fo11?wrng
m
(1) [The sites shou]d be located |in a
I small geogqaph1c area to en<ure
i @hat theipelagic rain to all
|| sites is|similar. ;v

J [The shallowest site should be
flocated we11 above the depth|of
_ithe calc1te saturation hor1zon to
. ensure;that Tittle or no |3y
b carbonate dissolution has [My-
1 occurred! : fir

|' " i< .

4

|

§

3) ﬂhe s1tes sh0u1d cover a wide
depth range so that a wide| fiange

o

|

| lrepresented. Depth intervalsj

; betweep sites should be similar, .

1 land the sites should be located

. - 'both aboVe fand within present|and

f’l’past 1ysoc11nes and span present
and past deep water mass p,

y ;|boundar1?s

lof calcite jsaturation level§ are

.
ul; P
1
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(4) Thelsytes should be 1ocated in an
area with reasonably h1gh sediment
accumulation rates to lensure that
h1gh resolution studles are

‘poss1b1e (e.g., detect1on of
prece5510na1 cycles).

The northeastern flank of the
Seychehles Saya de Malha pJatform
fulfillls these requirements within the
trop1caT Indlan Ocean. Moreover, this
drilling package is likely.to produce
the only high-resolution tropical
strat1graph1c sections from the Indian
Ocean program. The four S]tES {CARB-1
throughiCARB -4) proposed wn]] address
a numbey of questions re]ated to the
evolution of the Neogene and
Quaternary[carbonate system How has
the carbonate system of the-troplca]
Indian Ocean varied in response to
changing ‘climatic boundary‘cond1t1ons,
changing glaciation levels and
changing deep ocean c1rcu1at1on?
Related;quest1ons include: ' How has
surface’ product1v1ty varied in
response to climate and to:the
evo]v1ngaphy51ca1 gecmetry|of the
northern Indlan Ocean? How!do the
sed1ments reflect the var1atxon and
1nteractlon between surface ‘production
of b1ogen1c carbonate and ats
d1sso1ut1on at depth? Thegfour sites
will be; doub]e APC cored a1ong a depth
transect start1ng at a water, depth of
1500 m between the Seyche]]es Bank and
Saya de Ma]ha Bank and deepenang to
4600 m in the NW Indian Océan Basin
(Table 1). |

\

Evo]ut1oL of Shallow and Deep Water

Circulation in the Northwestern Indian

Ocean: !

Because’ the Indian Ocean has a unique
geometry (no northern ocean)|and a
strong monsoona] c1rcu1at1on in the
trop1ca1|atmosphere and ocean, some of
the water masses and circuliation
patterns are distinctly d1fferent from
those 1n]the Atlantic and the Pacific.
The comp]ex system of submar1ne ridges
divides ¢ the,modern deep f1ow into
separate]c1rcu1at1on systems in the
Wharton- Cocos Basins, Centra1 Indian
Basin, and the connected Madagascar,
Mascarenée and Somali Basins!(see also
Reid and|Lynn, 1971; Jacobsiland
Georgi, 1977). The evolut1on'of this
system can be traced through the study
of its benthic faunas, which 'reflect
deep water c1rcu1at1on changes, and

o } i
- R

Vol. XIII, No. 2

planktonic faunas and floras,
reflecting surface water changes. By
studying gradients in §!20 and §!3¢
values, vertical and horizontal
circulation patterns can be compared
to other oceanic basin sites,

In terms of "deep" water mass
changes, it is particularly important
to establish how the intermediate and
deep water masses responded to:

(1) The formation of a permanent ice
cap’ in Antarctica during middle
Miocene times.

(2) The onset of northern hem1sphere
gltacial/interglacial cycles
during late Pliocene times,

(3) The Miocene tectonic closing of
the Tethyan seaway which
connected the tow-latitude Indo-
Pacific and Atlantic regions.

In terms of shallow water mass
changes, it is desirable to Tearn how
the boundary between the Equatorial
Water and the Central Water masses
has fluctuated through time. Today,
this boundary is located between the
four CARB sites and the three MP
sites. The retrieval of APC cores
from the upper 200-250 m of the
sedimentary column at Sites MP-1
through MP-3 will guarantee:

{1} That sufficient Tatitudinal
distance is covered in order to
be able to monitor such surface
water fluctuations;

(2) That these reconstructions can be
based on equally good, high-
quality material across the
entire Jatitudinal span covered
by Leg 115.

Aragonite Dissolutjon {Maldive
Is]ands)t

Periplatform sediments deposited
exclusively within the v1c1n1ty of
shallow carbonate banks are unique
environments in which to study
climatically induced fluctuations of
carbonate saturation levels within
intermediate water masses. Besides
coccoliths, planktonic/benthic
foraminifers and pteropods, the
periplatform carbonate ooze contains
large amounts of needle-like, fine




araganlte and some magnesium calcite
in the form of skeletal fragments and
micrite; both of which are produced .in
shallow carbonate environmentis.

Because af their special mineralogy
faragenite and Mg-calcite),
bank-derived sediments are susceptible
to more rapid and shallower
dissglution than the calcitic
compenents (j.e., ceccoliths and ‘
foraminifers). .

Late Pleistocene aragonite cycles that
accur within the fine {<62 micren}
fraction of the ooze appear to be
related to climatic changes because of
their high degree of correlation with
the oxygen isotope record obtained
from planktonic foraminifers. The
variation through time in the
preservation of bank-derived
metastable aragoenite can therefore be
used to explain the observed aragonite
cycles, and hence, fluctuations !
through time in carbonate saturation
levels in intermediate water masses.

The following objectives will be
addressed by drilling the Neogene
carbonate sections at sites MLO-1 and
MLD-2 near the Maldive Islands:

{1} To derive a detailed oxygen and
carbon isotope stratigraphy for
the Neogene, given the expected
high rates of accumulation of
periplatform ooze, and to tast the
integrity of correlations with the
Pleistocene isotope record.

To determine the interaction
between sea level fluctuations and
carbonate off-bank transport, and
to test the highstand carbonate
theory {interglactal high
sedimentation rates and turbidite
high occurrence) established ing
the Bahamas. 3

{2}

To determine the effects of L
mansoonal circulation in Northern
Indian Qcean on carbonate

dissolution and production.

(3}

To estimate the influx of
terrigenous components at
different water depths. .

(4}

{5) To decipher the effects of
diagenesis on metastable araganlte

and Mg-calcite.

e T =

o

Strat1gzgphx: i ‘

The co?]ect1on JF Neogene and ||
Quaternary APC material from MP; 1
MP-2.} MP-3 and the four CARB S1tes
wall make possab1e the deveiapm&nt of
a high- resc1ut10n bxostrat1graphy
[based on ca]caqeous and siliceous

' microf9531ls} for the low-latitude

. sequences are established, we can

| high-guality magnetostratigraphic

_ continuous M1acene record from a
: (latitude envmronment
. an adequate biachronologic recordh

-th1s}purpase because it shauld

dndian Ocean. There is still room for
ruch {improvement regarding the F
precﬁse sequencing of, or relative’
distance between, btostrat1graph1c
spec1es avents, bcth within and'
between m1crofassi3 groups. Once
adequate magnetostrat1graph1c

then transform the biostratigraphic
information into an accurate |
biochronoiogy. 'j%

Dasp1te the fact that much effortwhas
been made in establishing

records from deep-sea sediments) |we
'still do not possess a single | .
You
This lack|of

==

makes it d1ff1cu1t to assess thely
jates of many! af the important | fur!
procésses which characterized thdﬂ
development of the Miocene deep -58a
envgrnnment Thws magneto-
blochronalngic prob%em will be |
addressed at the MP-1, Mp-2, MP- & -and
CARB lsites. The recovery of a ntmber
cf»APC cored sect1ens from a '
reTative]y sma¥l area is ideal fgr‘
a§ture

¢he recovery of ithe complete ?lw
stratsgraphlc sectxcn ‘

Moreover, APC coring of the MP sntes

*wiiﬁ,aiiaw magnetostratigraphic t

stud1es which are based on f

inclination andare therefore not
¢ritically dependent on core ||
0r1entation b

|
DRELLING PLAN'AND PRIORITIES

ﬂhe Jurrent drilling plan includes
{two ma1n programs penetration and
reCOﬁery of vo1can1c basement rocks
on the Mascarens Plateau {Sites; MP 1

’@hrcugh MP-3)|and recovery of

cqmpﬂete and undisturbed sedimentsiby
APC coring along a pa1eaceanagraphic
depth transect comsisting of folr'

! 'Sites (CARB-1 t¢ CARB-4). The '
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dri]1i#g objectives described above
will-be addressed during 42 days of
operations. The estimated'.drilling
time will |be divided between the
basement and the paleoceanographic

objecthEﬁ.

Sites MP-1, MP-2 and MP-3 will
penetrate {50 m into the basement using
the rotary coring system (RCB) and
provide' basaltic rocks for, radiometric
age measurements, geochemical analyses
and pal?oﬂatitude determinations. The
timing of [volcanism along 'the
Rodrigues Ridge may be observed in the
recovered Isediments.

Sediments should also reveal the
subsidencé history and environment of
deposition. Basaltic rocks at Mp-3
(or MP-3A)| will be dated and analyzed
to detérmipe mantle source.
compositions for magmas. The
subsidehce%history and rifting of the
Mascarene Plateau from the Chagos Bank
should be recorded in the sediments.

|
Sites CARB-1, -2, -3, and -4 (or lA,
2R, and|4A} B, C) will be Jocated

q

[

Vol. XIII, No. 2

within the narrowest possible
latitudinal range and spaced at
nearly equal depth increments between
1500 m and 4000 m water depth. These
sites will be double cored using the
APC and XCB coring systems (Table 1).

If time permits, the first addition
to the drilling program wiil be to
deepen site CARB-1 to determine the
nature and age of the basement. This
will increase our understanding of
the origin and past position of the
Seychelles Bank. Sediments will
reveal the Cenozoic subsidence
history and paleoenvironment of
deposition.

Finally, if time remains at the end
of the program, an intermediate depth
site in the Maldive Islands (MLD-2 as
the first priority) will be APC-cored
to examine the history of aragonite
dissolution.

Logging with standard Schlumberger
tools will take place at the three
deepest sites (MP-2, MP-3, and
CARB-1).
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LEG 115 PROPOSED DRILLING SITES

WATER DEPTH

SITE  LOCATION ' (M)

MP-1 18* 25.5'S 2714
59° 09.0'E
i :
MP-2 15 36.5'S 2650
| , 61° 45.5'F
MP-3 13* 10.0’S 2240
i 61° 23.0'5i
o o
MP-3A  12° 54.0’S 2350
1 : 6l° 17.0'E
CARB-1 07° 36.0’S 1496
; 58'5&5’E.
2o -
CARB-1A 07° 37.0°S 1410
! 58° 47.0°'F
CARB-2 07* 16.5'S 2400
; } §9° 18.0'E
1
CARB-2A 04° 00.0’S 3180
} 60" 31.0'E
CARB-3 04° 19.0°S 3800
60° 49.0'E
o
CARB-4 05° 25.2'S 4075
1 59° 56.4'E
| .
CARB-4A 05* 43.2’S 4060
. 59° 56.5'F
Lo E
CARB-4B 02° 39.6’S 4350
© ¢ 61* 10.8'E
CARB-4C 02° 09.0’S 4630
61° 21.6'E !
MLD-1  04° 56.0'S 520
. 73° 17.07E
MLD-2 05° 12.5'N ‘1500
. 73° M.0'E -

PENETRATION (M)

SEDIMENT

250

280

300

280

250

250

250

250

250

250

250

250

250

BASEMENT  OPERATIONS

50

50

50

50

APC/RCB

APC/RCB
Logging

APC/RCB
Logging

APC/RCB
Logging

double APC/XCB
RCB; Logging

double APC/XCB
RCB; Logging

double APC/XCB
double APC/XCB
double APC/XCB
double APC/XCB
double APC/XCB
double APC/XCRB
double APC/XCB

double APC/XCB

double APC/XCB

Table 1.

a

No.

2
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SUMMARY OF LEG|
SITES 689

Leg 113 was designed to address a .
number of major questions:

* When did the Antarctic ice sheets
first form, and have they been *
permanent since their formation?,

* When did marine glacial conditions
develop sufficiently for initiating
formation of cold Antarctic Bottom
Water in the Antarctic region, ?
particularly in the Weddell Sea?!How

have bottom and intermediate water

temperatures changed in response- ‘to E
Antarctic glacial development? *
* What has been the history of oceanic
planktonic productivity in the
Weddell Sea sector of the Southexyn
Ocean? How is this development |
linked to the evolution of Antarctic
climates and the oceanic
environment, particularly the PoTar
Front?

* What has been the evolution of the
Antarctic planktonic and benthic.
biota and their biogeographic
patterns? How is this linked with
the environmental changes?

To assist in answering these

questions, nine sites were drilled. in
the Weddell Sea (Figure 1). These "
sites form a depth transect for

studies of vertical water mass
stratification, climatic evolution,

and oceanographic history of

Antarctica and the surrounding ocean ‘
during the late Mesozoic and Cenozoﬁc. ﬂ
The following site summaries were h
received from Drs. Peter Barker and
James Kennett, Co-Chief Scientistsi
»board JOIDES RESOLUTION, Leg 113,
during the period 5 January to 11
March, 1987.

Site Summary., Site 689
Latitude: 64°31.01° S

Longitude; 03°05.99" E
Water Depth: 2080 m

Site 689 (W1A) 1ies near the crest of

Maud Rise, 700 km off east Antarctica.
The primary objective of this site'was

N
b
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113 RESULTS
-l 697

.l . o
' tto obtain a Cenozoic to Late Mesozoic

calcareous-siliceous biogenic sequence
beneath the Antarct1c water massjand
to monitor Tong:iterm changes 1n|CaC03
and siliceous. biogenic sediments [in
response to paleoceanographic "
development aroond Antarctica. |-

]
Four holes were drilled at Site; 689:
Hole 689A consists of a single APC
core to 11.8 mbsf; Hole 689B consists
of 21 APC coresiand 12 XCB cores|to a
depth of 297.3 mbsf with 77% recovery.

'/ Holes 689A and 689B were occupiedi-

between 16 and 18 January. Ho]epeaec
consists of 3 APC cores to 27.6 mbsf
with- 76% recovery. Hole 689D conspsts
iof 12 APC cores from 19.5 to 133!8
mbsf with 101.4% core recovery.: Holes
1689C and 6890 were occupied between 18
‘and 19 January. 'Drilling conditions
iwere excellent.iDrilling termxnated an
iest1mated 30 m above basement because
of slow XCB coring progress in fherts

.S1te 689 sampled 297 m of almostipure
Isiliceous and calcareous oozes to
ichalk with chert layers at the mop and
Ibottom of the sequence, and Tittle
terrigenous component The dom1nant
tithologies in the strat1graph1c
sequence and the1r ages are as |
follows: ;

|
i
I

0-31 mbsf: Rad1o1ar1an bear1ng:and
radiolarian d1atom oozes of late
|M1ocene to Pleistocene (3 Ma) age;

 131-68 mbsf: D1atom ooze with 1JtLrbeds

of calcareous nannofoss11 coze of
early and m1dd1e Miocene age; 68“150
mbsf: Ca1careous nannofossil ooze with
diatomaceous horizons of late Eocene
|to late Oligocene age;

i

150 205 mbsf: Foram1n1fer nannofossw]
ooze of late Paleocene to late [Focene
-ageyl ] 5‘.
205-237 mbsf; Foraminifer- nannofoss11
.chalk of early to Tate Pa]eocene\age,

237-297 mbsf: Foraminifer- nannof05311
chalk, with interbedded chert layers
near the base, -of middle Campan1an to
Tatest Maestr1cht1an age. ,

I |
: al- K
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There is evidence of brief sedimentary
hiatuses or highly condensed sequences
during the early Paleocene (late
Danian), late Paleocene-early Eocene,
latest Oligocene-earliest Miocene, |
latest Miocene, and late .
Pliocene-Pleistocene. The hiatuses ;
correspond to seismic reflectors.

{
The chert layer at the top of the
sequence of late Pliocene age (3 Ma)
is among the youngest ever obtained:
The magnetostrat1graphy for the late
Neogene is well established, with
excellent prospects for all of the
recovered Cenozoic sediments. f
Sedimentation rates for the late
Neogene are 9-10 m/m.y. In this
section, we have recovered a fine,
pioneering biostratigraphic sequence
that will form the southernmost anchor
for Atlantic biostratigraphy,
biogeography, and isotopic
stratigraphy. We obtained the f1rst
Cenozoic-Late Mesozoic calcareous
nannofossil and planktonic .
foraminiferal biostratigraphy for .
Antarctic waters.

The high-quality biosiliceous record
for the Neogene indicates a marked w
lack of sediment and microfossil
reworking by bottom currents. It
contains a useful record of benth1c1
foraminifers. Intercalibration of i
siliceous and calcareous microfossil
zonations from late Paleccene through
Neogene time is possible for the fiyst
time in the Antarctic. Calibration of
early Neogene biosiliceous
stratigraphy to the \
chronostratigraphic scale is also :
possible for the first time. We f
obtained an apparently continuous L
Eocene/011igocene boundary section with
a normal associated siliceous-rich L
interval. In addition, we obtained an
apparently continuous
Cretaceous/Tertiary boundary and l
captured a planktonic crisis interval
in the boundary between well- preserved
assemblages. The boundary is ,‘
associated with apparently altered |
volcanic clay and vitric ash (40 cm).
The recovered late Maestrichtian and
early Paleocene intervals are f1rsts.
for the Southern Ocean.

Sediments and microfossil diversity
and assemblages clearly reflect a !
sequential cooling of the Antarctic
water mass, inferred to be related to

15

\ Antarctic glacial development. Theh“

i siliceous biogenic facies have ||
progressively replaced the carbonate
facies during the Cenozoic, with

|1n1t1al 5111ceous sed1mentat1on|
occurring during the latest
Eocene-earliest 011gocene, a maJor
i increase in s111ceous sedimentation

'!beg1nn1ng near the base of the ||

| Neogene, and excllusively siliceous
sedimentation from the late M1ocene

-IIce rafted dropstones are very rare,

and have been seen only in the Neogene
sect10n )

|A warm Pa1eogene;1s suggested bi h1gh
p1ankton1c microfossil d1vers1t1es and
" the presence of discoasters that i
 disappeared by the Eocene as surface
’waters cooled. Further decreaseslpn
planktonic diversity occurred at the
Eocene/01igocene boundary, dur1ng ‘the
rmiddle Oligocene! and near the basenof
the Neogene whenjcalcareous p1ankton1c
assemblages effectively became tru]y
po1ar } )
Sed1mentat1on rates seem to be [
re]at1ve1y uniform and low (ca. A
&m/m .y.) through much of the Cenozo1c,
*rreflect1ng uniform biogenic i
| productivity; this should simplify.
i intercalibrationiof magneto- and
lb1ostrat1graph1clt1me scales. Low|
grganic content and oxidized sed1nents
i through the ent1re sequence reflect
Tow, sed1mentat1on rates and well,
onygenated intermediate waters during
the'Cenozoic and|perhaps the Late
Mesozoic. Site 689, located just south
‘1of the Antarctic d1vergence, has
'a1ways lain wellito the south of}| the
high product1vnty biogenic belt of; the
Potar Front., During the Cenozoxcﬂth1s
has been an 0cean1c backwater.

-S1te Summary, Site 690 i
Latitude: 65°09.63" S
Longitude: 01°12!30’ E
Water Depth: 2914 m -,

Site 690 (W2A)J]1es on the \
southwestern f]ank of Maud Rise.: S1te
690 is the deeper of two sites on Maud
R1se that form,part of a depth .
transect for, studies of vert1cal|water
mass strat1f1cat1on and b1ogenic||{
sed1mentat1on dur1ng the Late Me50101c
and Cenozoic, around Antarctica.
0bJect1ves arelsimilar to those atﬂ
Site 689 located lonly 116 km to the:
northeast: to obtain a Cenozoic- Upper

[
! k& i
i

- [ ) ix_
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Mesozo1é calcareous-siliceous biogenic
sequence beneath the Antarctic water
mass and to monitor long- term changes
in maJoq biogenic components resulting
from paﬂeoceanograph1c deve]opments

Three holes were drilled at Site 690:
Hole 690A consists of a single APC
core to ;7.7 mbsf; Hole 690B consists
of 25 APC cores to a depth of 213.4
mbsf. These holes were occupied
between 19 and 21 January.:Hole 690C,
occupied between 21 and 23 January,
consists of 9 APC cores to a depth of
83.6 mbsf; a washed interval from 83.6
to 204.2 mbsf and 14 XCB cores from
204.2 to 321.2 mbsf. Sediments
1mmed1ately overlying basement are
Tower Maestr1cht1an Dr11ﬂ1ng
cond1t10ns and core recovery were
excellent.

Site 690 'sampled 317 m of almost pure
siliceous and calcareous oozes in the
upper half of the sequence and mixed
calcareous ooze/chalk and terrigenous
sed1ments in the lower half. Minor
chert 1ayers occurred in the basal
sed1ments We sampled 1.71 m of
amygdaloidal pyroxene- 011v1ne basait
that is [considered to be basement. The
dominant Tithologies in the
stratigraphic sequence and their ages
are as ﬁo]]ows |

0-2.1 mbsf foraminiferal ocoze of
P1e1stoﬁene age; :
2.1-24.4 mbsf: biosiliceous ooze of
late Miocene-P]iocene age;

24 .4- 53=4 mbsf: interbeds of diatom
and caTcareous nannofossil ooze of
earty M10cene latest 011gocene age;

53.4- 92J9 mbsf nannofossil ooze of
Tate Oligocene age;

92.9- 137 8 mbsf: foram1n1fer bearing
nannofossil ooze of late Paleocene to
early 0ligocene age;

137.8-281.1 mbsf: nannofoséid
ooze-chalk with varying amounts of
terrigenous sediments {quartz, clay,
mica) of Tate Maestr1cht1an ito late
Pa!eocene age;

281.1-317.0 mbsf: muddy chalk,
ca]careous mudstone and -
nannofossil-bearing mudstone of
Campanian to late Maestrichtian age;

i
LI
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317.0-321.2 mbsf: basalt.

The sequence has fewer hiatuses and
better preservation than Site 689. A
major hiatus spans the late Eocene and
part of the early Oligocene. A late
Pliocene to early-middie Pleistocene
hiatus is present much as at Site 689.

The magnetostratigraphy for the late
Neogene is well established, with
excellent prospects for all the
Cenozoic sections recovered. An
increase in NRM intensity in the lower
part of the sequence correlates with
increased terrigenous sediment
deposition. Magnetostratigraphic
studies have been strengthened by
coring the two nearby sites. The

~ basalts are normally magnetized.

As at Site 689, the sediment sequence
and biotic changes reflect a
sequential cooling of the Antarctic
water mass with biosiliceous facies
progressively replacing carbonates
during the Late Cenozoic. The sediment
sequence at Site 690 differs from that
at Site 689 in having an important

. terrigenous component (fine-grained

quartz, clay, mica) in the Tower
Paleogene and Upper Cretaceous. This
material is most abundant in the lower
Eocene to upper Paleocene interval {an
interval missing at Site 689) and the
Maestrichtian. During the Paleocene,
these clays impart rich reds and
browns to the sediments. Color cycles
are present. This clay is either
eolian material derived from East
Antarctica that was winnowed by bottom
currents away from the crest of Maud
Rise and deposited in the flank area
of Site 690, or Tess likely, the
terrigenous material was deposited
from a nepheloid layer at depths
greater than 2000 m (depth of Site
689) that originated in East
Antarctica to the south, In either
case, East Antarctica provided a rich
source of fine-grained terrigenous
sediments for Maud Rise during the
Paleocene and Late Cretaceous. The
clay is rich in chlorite-kaolinite,
indicating that conditions were warm
and humid in this sector of Antarctica
during the Paleocene, and probably
totally unglaciated. The rich reddish
colors of the Paleocene clays perhaps
also indicate some laterite formation.
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The evidence from the clays and their
mineralogy supports the relative
warmth of the Paleocene from
marinebiogeographic evidence. Eocene
clays are dominantly smectite m
suggesting warm climatic conditions.
In the early Oligocene, illite first
appeared as a major clay, while ¥
smectite decreased. This change '
suggests that hydrolysis strongly
decreased on Antarctica, due to a i
major cooling and/or increase in
aridity. This supports previous
isotopic and biogeographic data.
Results from Site 690 reinforce the
biostratigraphic results of Site 6839.
Site 690 provides a superb Paleogene
calcareous biostratigraphic sequence,
apparently complete except for the
upper Eocene to Tower Oligocene.
However, this interval is preserved in
Site 689, and hence together the two
sites provide a complete Paleogene
sequence., The Maestrichtian through
Paleocene is highly expanded because
of the addition of the c¢lays,
permitting high resolution biostrati-
graphic and isotopic work. Preserva-
tion of the calcareous microfossils is
superb. Because of the greater depth
of deposition at Site 690, the Neogene
has less carbonate due to increased
dissolution. Siliceous microfossils .
are better preserved because of the
reduction in carbonate.

There are greater differences in ther
benthic foraminiferal assemblages
between the two sites in the :
Cretaceous and early Tertiary than 1n
the 0ligocene. This perhaps suggests a
reduced vertical temperature gradient
in the 0ligocene as the Antarctic
cooled.

We obtained another apparently ,
continuous Cretaceous/Tertiary
boundary section. Of great potential,
interest is that the biotic crisis @
seems to coincide precisely with the’
base of a 67 cm volcanic clay and
vitric tuff layer that also occurs at
Site 689.

The following two site summaries were
combined:

Site 691

Latitude: 70%44.64’ S
Longitude: 13°48.68" W
Water Depth: 3025 m
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iSite 692 ro 1

“latitude: 70°43.43' §

Longitude: 13°49.20' W |
Water Depth: 2875 m |

S1tes 691 (N4/1)‘and 692 lie on a[
mid- slope bench on the Weddell Sea
margin of East: Antarctica. Dr1111ng on
this margin aimed to examine the!
Cenozo1c record of cooling and |
:ice-sheet format1on on the cont1nent
'to compliement 1nvest1gat1ons of ||
circum-Antarctic water mass ;
development at other Leg 113 s1tes At
Site 691, in the jaxis of wegener| o
Canyon, three rotary holes were |4
attempted duringithe period 25-26 |,
|January One core was drilled at|each
lhole, with a total recovery of 0! 05 m.
At S1te 692, on the canyon shoulder,
two holes were rotary drilled during
<26 30 January. One core was recnvered
from Hole 692A (6.7 m penetrat10n,ﬂ
0.65 m recovery). Hole 692B penetrated
97.9 m and recovered 28.6 m (29%)|4
13 cores. The three units recovered at
this site 1nc1ude

i
0:-30.4 mbsf: Si1ty and clayey mud jwith
likely unsampled coarse fraction; |of
Miocene to late Pleistocene age;

30.4-53.2 mbsf: "Boulder bed," pebbles
and cobbles of several hard- rock
Tithologies with likely unsamp1ed Fine
fraction, age unknown;

53.2-97.9 mbsf: Nannofossil c]aystone
with macrofossils, volcanic ash 1enses
and laminae, and organic-rich
claystone interbeds, of Early
Cretaceous (probab]y Aptian) age.

X

Ho]e 692B was abandoned because the

;ma1n aim of drilling was inaccessiple
‘ and because of "boulder bed" caV1ng

downhole {also the Tikely cause of
failure to spud in the four other |
holes attempted). ]

Diatoms date the canyon-cutting at
Site .692 as early late Miocene or |
older; physical properties suggest:
250-300 m have been eroded, 1mp1y1ng a
simple original continuity of
layer-cake reflectors at the canyOn
walls. Wegener ICanyon has now cut [j!
through the outer} high of the "Explora
Hedge" seaward-dipping reflector
prov1nce, creating a narrow 1nner}L.
canyon inshore ‘(Site 691) and - [ '
pérmitting slow deposition

i

—_— .
T
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(glauconite) on its flanks; (Site 692).
The relation to Antarctic ice-sheet
growth should emerge from later sites.

The recovered Lower Cretaceous clay-
stones resemble sediments of the same
age from the Falkland Plateau, then
nearby. |The claystones were: deposited
in 500-1000 m water depth at the mid-
latitude site in anoxic or weakly
aerobicjconditions, with ljkely
fluctuating surface water salinity. By
analogy ,with the Falkland Plateau
section; a similar facies probably
extends|all or most of the|:1200 m to
the seaward-dipping reflector base-
ment, considered mid-Jurassic in age.

Site Summary, Site 693
Latitude: 70°49.89’ §
Longitude: 14°34.41’ W
Water Depth: 2359 m i
i

Site 693 lies on a mid-slope bench on
the Weddell Sea margin of Fast
Antarctica, 10 km southwest:of the rim
of Wegener Canyon and 30 kmifrom Sites
691 and|692. Like those sites, it
aimed to examine the Cenozojc record
of Antarctic continental cooling and
jce-sheet formation, to complement the
objective of studying the .development
of circim-Antarctic water masses at
other Leg 113 sites. -

‘ o
Two holes were drilled at Site 693 in
7 days 20 hours, from 30 January to 6
February -1987. Hole 693A (rotary
drilled}in anticipation of|possible
widespread boulder beds that had been
observed at Sites 691 and 692)
penetrated 483.9 m in 51 cores, and
recovered 213.6 m (44%). The hole was
terminated in Lower Cretaceous
(Albian} claystones, and one logging
run {gamma, resistivity, sonic) was
made to}446 mbsf. Hole 693B was washed
to 233.8 mbsf and cored continuously
(16 XCB, 2 APC) to 401.2 mbsf,
recovering 92.2 m (55%) tolimprove
core recovery and quality 'in crucial
intervals. Coring was terminated when
the XCBishoe broke off in the hole.
The seven units recovered at this site
inc]udeﬁ )

P 1
0-12.2 mbsf: Foraminifer-béaring
clayey mud, middle-late Pleistocene;

12.2-3114 mbsf: Barren clayey mud,
likely late Pliocene to early
P1eistoqene;
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31.4-325.0 mbsf: Diatom mud and silty
to clayey diatom-bearing mud, late
Oligocene to Tate Pliocene, with Tone
thin late Miocene clayey/calcareous
nannofossil-diatom ooze sub-unit;
325.0-345.1 mbsf: Alternating diatom
mud, silt and muddy
nannofossil-bearing c¢layey mud, Tate
Oligocene;

345.1-397.8 mbsf: Diatom mud, silt,
partly slumped, late early Oligocene;

397.8-409.0 mbsf: Radiolarian
diatomite, middle Cretaceous?;

409.0-483.9 mbsf: Dark organic-rich,
terrigenous claystones and mudstones,
Albian.

Sedimentation rates were about 10
m/m.y. during the Pleistocene, 20-70
m/m.y. during the Pliocene and late
Miocene, and 5 m/m.y. during the
early Miocene and Oligocene. Hiatuses
of regional extent occurred in the
middle Miocene (8 m.y. duration; 265
mbsf) and the Late Cretaceous,
Paleocene, Eocene and earliest
0ligocene {ca. 60 m.y. duration; 398
mbsf). Glacial dropstones are abundant
down to the middle Miocene hiatus, and
are present but less common and
somewhat weathered to the 0ligocene
hiatus at 398 mbsf.

INlite is the dominant clay mineral
through the Cenozoic section sampled,
reflecting the physical nature of
erosion. Smectite from retreating
volcanic sources occurs in the
Cretaceous section.

The biegenic component is almost
entirely siliceous. It is common to
abundant and well-preserved in the
lower Pliocene, upper Miocene, and
Cretaceous sections, but few and
poorly preserved elsewhere.
Foraminifers are found in the upper
Pleistocene section, are
well-preserved with nannofossils in
the thin upper Oligocene interbeds,
and occur in part of the Albian
section. Foraminifers are absent
elsewhere, including the 0ligocene and
lower Miocene, which is in contrast
with sectiens recovered on Maud Rise.
Magnetostratigraphy is good in the top
140 m and in the Cretaceous, but needs
onshore work elsewhere.
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]
Seismic profiles confirm speculations
made at Site 692 that 90% of the
sediments around Site 693 are pre- Late
Cretaceous. Maximum erosion at Site,
692 was 300 m, which implies |
sedimentation of eroded sediment at:a
mean rate of 5 m/m.y. through the -
hiatus period, assuming erosion was
caused by Weddell Sea Bottom waterIat
the Eocene/01igocene beundary. Rates
were similar to the 011gocene/M1ocene
boundary, but much less before or
since that time; between 100 and 12| Ma
this was a starved margin. I

Benthic diatoms in the lower Mioceng
and Oligocene sediments indicate a |
sha]]ow, partly ice-free shelf, but|
rare ice-rafted debris 1nd1cates some
glaciation. WE conclude that the East
Antarctic ice sheet formed in the &
middle Miocene, increasing sed1ment
supply to the margin and starting
canyon-cutting after an initial eaqﬂy
middle Miocene cooling. High Pliocene
siliceous productivity was as seen [at .
the Maud Rise sites and parallels
coeval high calcareous product1v1tyn1n
Jower latitudes. There 1is no ev1dence
of major East Antarctic deg1351at1on
since the middle Miocene, 1nc1ud1ng a
high-reselutien lower Pliocene record
Lower sedimentation rates and d1atom
abundance and poor preservation over
the last 2.4 Ma may reflect g1ac1a”
intensification and increased sea-ice
extent. [
Site Summary, Site 694 [
Latitude: 66°50.82° §
tongitude: 33°26.767 W
Water Depth: 4653 m

Site 694 {W5) 1ies on the northern

part of the abyssal plain of the
Weddel] Basin, 900 km north of East:
Antarctica and 900 km east of the ||
Antarctic Peninsula. This site, the
deepest of 7 sites forming a depth
transect in the Weddell Sea, was

selected to obtain a continuously
cored, largely terrigenous sequence of
hem1pe1ag1c clays and turbidites to
prov1de a record of continental
erosion during the glaCIa1 and
preglacial climatic regimes of
Antarctica, and data related to the

history of bottom-water production Fn

the Weddell Sea.

Three holes were drilled at Site 694
in 8 days, 15 hours, from 9 to 18

19

February. Hole 694A recovered a551ng1e
APC core from O to 9.8 mbsf. Hole,694B
consisted of 15 APC cores, 8 XCB |-
cores, and 2 wash cores from 0 to-
188.9 mbsf, providing 34% recovery
Hole 694C cons1sted of 1 wash coqe

. from 0 to 179.2 mbsf and 22 XCB|cores

from 179.2 to 391.3 mbsf, well above
target depth, when the XCB became:
stuck at the bottom of the’ dr111|
str1ng, requiring a drill pipe tyip,

. and it was decided to spend no more

\
|
\
|
\

H

t1me at the s1te tn

Drilling at Site 694 had to be ||
postponed on two occasions because of
closely approach1ng icebergs, but ‘this
did not require abandonment of the
hole. Quality of the cores is good
only in the uppermost part of the
sequence; otherwise, the cores are
moderately to h1gh1y disturbed.
[|
The recovered sequence ranges 1n.age
from middle Mjocene to Pleistocene. A
paleomagnet1c po]ar1ty stratigraphy in
the uppermost 20 m of Hole 694B|'j
extends from the ear1y Gitbert tomthe
Brunhes Chron; paleomagnetic | i
polarities are difficult to interpret

| below that depth. Biostratigraphic

ages are based on diatoms and
rad1o1ar1ans, and are broadly
constra1ned ‘ .

The sedimentary .sequence is most]y

terr1genous with a minor b1os111ceous
component. The abundance of 1ce|rafted
debr1s fluctuates throughout the |cored
pnterva] Almost all of the recovered

+ sediments are: 1nterpreted as 'i

hem1pe1ag1c silts and clays and: i
turbidites. The :four units drilled at
the site are:, g L

L

' 0- 21 2 mbsf; Lower Pliocene to ||,
P1e1stocene clay and clayey mud|with
minor silt, sand and diatom- bear1ng

- clayey mud 1nterpreted as cyc11c|

‘ 1nterpreted as sandy turbvdltes,

1

|

' fincluding graded silts (with oer

distal turb1d1tes and hemipelagic,
sed1ments, | '

!
21.1-111.7 mbsf: Lower P11ocene,,
sorted lithic quartz sands, ,

111 7-304.3 mbsf: Middle Mlocene.
lower Pliocene sediments of h¢
hemipelagic' and jturbiditic origin}

c"'

|
0
|
l

w1thout diatoms), diatom- bearing/[silty
and clayey muds w1th interbedded |silts
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‘

and sandy muds, and at the base, a
homogeneéous gravel-bearing sandy and
silty mud of glacial-marine origin;

304.3-391.3 mbsf: Middle Miocene
diatom-bearing and diatom claystones
and graded silts representing distal
turbidites and hemipelagics. The base
of this unit is marked by a hard
silicified claystone layerithat
probably. caused the loss of the XCB.

The sequence recovered at Site 694 is
similar to the middle and upper part
of Site 323 in the Bellingshausen
Basin, west of the Antarctic
Peninsula.

Lithic material in the coarse
turbidite layers is dominated by
sedimentary rocks suggesting deriva-
tion from West Antarctica and the
Filchner, continental shelf areas. Ice-
rafted debris in a wide range of sizes
occurs discontinuously through-
out the sequence in varying abundances
suggesting changes in intensity of
Antarctic glaciation since the middle
Miocene.; The main source of .the turbi-
dites and the glacial material at Site
694 seems to be from the Antarctic
Peninsula rather than from East
Antarctica; thus, this site provides
information about the development of
glaciation on West Antarctica.

]

Several ériteria based on sediments,
neritic diatoms and clay mineralogy
suggest development of major West
Antarctic glaciation and ice-sheet |
formation during the tate Miocene. The
most rapid deposition of turbidites
(180 m/mly. or greater) occirred
within an interval of only 0.5 m.y. or
less during the early Gilbert Chron
(Chron 3R4) ‘before 4.8 Ma. This rapid
turbiditeé deposition occurred during
an interval marked elsewhere by major
climatic cooling, increased and highly
variable delta-018 values and low sea
level and appears to correlate with
the latest miocene to the earliest
Pliocene.| High rates of turbidite
sedimentation in this interval
probably resulted from an expanding,
yet unstap]q, West Antarctic. ice-sheet
at this time. The sedimentary sequence
recovered at Site 694 suggests
inherent instability of the [West
Antarctic ice-sheet during the late
Miocene. From 4.8 Ma (earliest
Pliocenen to the present day,

B
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turbidite deposition virtually ceased
at Site 694 indicating that the West
Antarctic ice-sheet has been a
permanent and stable feature since
earliest Pliocene time.

The following site summary was
prepared from information in the Hole
Summary, written by the Leg 113
shipboard scientific party:

Site Summary, Site 695
Latitude: 62°23.48' §

Longitude: 43°27.10" W
Water Depth: 1305 m

Site 695 (W7) is the intermediate site
of three which form a paleodepth
transect through the circum-Antarctic
water masses on the edge of the
Weddell gyre, and was the first of the
three drilled. It lies on the
southeastern edge of the South Orkney
microcontinent (SOM) on the northern
margin of the Weddell Sea. The SOM
separated from the Antarctic Peninsula
at about 30 to 35 Ma. The
microcontinent was pervasively
block-faulted by this event, providing
an effective older limit to the period
for which the SOM can be used as a
passive "dip-stick" into the
paleo-ocean. Reflection profiles over
the site show a bottom-simulating
seismic reflector (BSR) at about 600
mbsf, interpreted as being a methane
gas hydrate,

Site 695 consists of a single hole
(Hole 695A), drilled in 3 days from
February 20 to 23, consisting of 15
APC cores, 5 interstitial water cores,
and 22 XCB cores. Recovery averaged
72%. The section recovered at Site 695
consists of 338.5 m of Pleistocene to
uppermost Miocene or lowest Pliocene
sediment, essentially of mixed
siliceous biogenic, hemipelagic,
ice-rafted terrigenous, and air-fall
volcanic origin. Core disturbance is
minor. Three lithostratigraphic units
are recognized, the first of which is
divided into four subunits:

Unit 1: 0 to 190.7 mbsf, comprises a
range of diatom-rich sediments (up to
80%). Subunit IA is 19.9 m thick,
contains mainly diatom-bearing siTty
and clayey muds with minor '
foraminifers above 4 mbsf, and is of
Pleistocene to middle Pliocene age.
This is the only certain, in situ
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oceurvence of calecareous m1crofossuﬂs
in Hele 69%A. Subunit IB is 31.4 m ﬂ
thick, and includes muddy diatom apzes
of middle to early Pliocene age. i
Subunit IC s 42.4 m thick, and b
includes mainly silty and muddy diatom
pozes of late early Plioccene age.
Subunit ID is 97.0 thick, and contains
diatom cozes to diatom silty muds of
early Pliocens age.

Unit 1I: 190.7 to 306.9 mbsf, with a
much smaller biosiliceous cemponent’
{10 ta 25%) than Unit I, comprises .

diatom-bearing silty and clayey muds
of early Pliocene age. ﬁ

Unit IIl: 306.9 to 338.5 mbsf, §
consists of silty mud of early {
Pliocene and possibly Tatest Miocene
age, with 0 to 10% diatoms. }

Ice-rafted detritus occurs throughout
the section, but is most abundant ¢
above 20 mbsf and in Unit II. Velcanic
ash beds and glass also occur
throughout, but are most common i
betwean 50 and 250 mbsf. I[11ite and
chiorite dominate the clay mineral |
assemblages. Graded beds are rare and
the terrigenous comporent is largely
hemipelagic or ice-rafted. i

;

i
The biegenic component is mainly |
siliceous; the carbonate component |
consists of foraminifers, which are
confined to the upper 4 meters of the
cored section {the Timit of the
Pleistocene). Diatoms dominate the
siliceous component, and are common to
abundant, moderately to well presenved
between & and 293 mbsf, but less 50
e)sewhere. Radmolar1ans and H
silicoflagellates occur as a minor
biogenic cuomponent. Good recovery and
Tow disturbance bode well for !

magnetostratigraphlc studies, but 1ow ‘

remanent intensities defer conc]us1va
determinations to post-cruise
analyses. Sedimentation rates wereJ
moderate (<30 m/m.y.} in the latest
Miocene and sariiest Pliocene (early
G11bert), very high (absut 200 m/mly.)
in the late Gilbert, and decreased |
through the Gauss to low rates (2.5 to
8 m/m.y.) in the Matuyama and the ﬂ
Brunhes. i
High bigsiliceous productivity in the
early Pliocene was also documented ‘at
other leg 113 sites and in the
“~hantarctic {DSOP Site 514), A

. safety restr1ct10ns.

t
parallel increase in calcareous |
productivity is also seen in the i
subtropical SW PaC1f1c (DsGP S1tes

, 586-593). The expanded section shou]d
“permit high resolution magneto- and
. siliceous biostratigraphic !

. Longitude: 42°55.98' W d

c&rre!ations,'as well as detailed;
paTeaceanographm tand evolutionary
studies. Volcanic ash layers will] aiso
support chronostratigraph1c
correlations between the three South
Qrkney iransact sites.

A well- constrained heat flow Li
measurement of 1.5 HFY is toe high for
the BSR at 600 mbsf to be the base of
a methane hydrate Mo BSR is v151bie
within the 310 to 360 mbsf depth kange
predicted by the heat flow datafas -
being the depth range of a methaﬁE
hydrate base.'A sharp methane 1ncrease
at 250 mbsf is qelated to dep?et1ﬁn af
pore water sulphate, and 1nd1cates an
in situ biogenic origin, presumab]y
related to the high biosallcenus{

" accumulation vates. The origin of the

600 mbhsf inverse-polarity 8SR reﬁaxns
uncertain, i
Site Summary, Site 6 3

Latitude: 61°50.95" § ‘

Water Depth: 650 m

1
!

SYtE 636 (NB} 1195 on the southeast
margin of the Sguth Orkney o
microcontinent {SOM), South Scetia
Ridge. It is the shallowest site'in
the Weddell Sea depth transect for
studies of LateJMesozo1c and Cengzoic
water mass stratification and |}
Antarctic citmatxc history. Twolholes
were drilled during the period 23L
February to 2'March. Hole 636A
1nc1udes ten APC ceres o 8% mbsf and
two XCB cores from 89 to 103 mbsf {55%
recavery}. Hole '6968 includes afwashed
nnterva] to 76.6 mbs¥, and 59 rotary
cores and interstitial water cores
from 76.6 to 645.6 mbsf {27.5% 5[
recovery) The site was abandoned at
the maximum penetration allowed by

5

The sed1mentary!sequence is m1dd1e or
late Focene to Bleistocene in age, and

. consists of terq1genous, hem1pe1ag1c

and pelagic material with ice- rafted
debris (IRD) and & minor vo1canagen1c
component. IRD of a1l sizes is-.common
from the middle upper Miocens (330
mbsf; ca. 8 Ma) to the present. |
Otherwise, anly rare coarse-graiged

j
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IRD occurs at two levels between 530
and 570|mbsf in likely Oligocene or
lower Miocene sediments. Lalcareous
material is present only as ‘a
p1anktonic foraminiferal component in
the uppermost 4 m of the1P1e1stocene
sequence and as benthic foram1n1fer5
and nannof0551Ts in the basa] few
meters of the Eocene sequence. The
pe]ag1c|component is almost totally
biesiliceous, particularly diatoms.

The Slte 696 sequence consists of
three parts an upper hemipélagic part
to 212 mbsf, a middle diatomaceous
part to|530 mbsf, and a lower
terrigenous and auth1gen1c part to the
base of lthe hole. The sequence
consists of condensed P]e1stocene to
upper P11ocene expanded lower
Pliocene and upper to middie Miocene,
and condensed Oligocene(?) !to Eocene
sect1ons Preliminary stratigraphy
1nd1cates a brief hiatus or. condensed
sequence during the uppermost Pliccene
to 10west Pleistocene, and a possible
brief hyatus during the middle
Pliocene. Another condensed |barren
1nterva1|separates the Neogene and
Paleogene sequences and hlnders
understand1ng of the trans1t1on
Magnet1c po]ar1ty stratigraphy was
1dent1f1ed for the early Pliocene to
the present Prospects for 1dent1fy1ng
a po]ar1ty stratigraphy are. poor for
the Miocene due to poor recovery, but
good for|Paleogene sediments.
B1ostrat1graph1c ages for the Neogene
are based almost entirely on diatoms
and radxo]artans The Paleogene
sed1ments are barren of siliceous
m1crof0551ls, age assignments are
based upon calcareous nannofossils and
palynomorphs. Sediments from this site
document {the first recovery|of polien
and spores 1n sediments of the deep
Weddel1 Sea Benthic foraminifers are
pers1stent but rare through most of
Site 696, and comprise almost
exclusively Tow-diversity assemblages
of agglut1nated forms.

The seven units drilled at tnis site
are as fo1lows

0-64.5 mbsf Pleistocene to'lower
upper P]iocene diatomaceous muds and
o0zes;

64.5-124.8 mbsf: Lower uppen to lower
Pliocene diatom-bearing 51lty and
clayey mud

|
i

|| il
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124.8-211.8 mbsf: Lower Pliocene to
upper Miocene silty and clayey mud,
with minor diatom-bearing clayey mud

211.8-260.1 mbsf: Upper Miocene diatom
ooze and muddy diatom ooze;

260.1-269.7 mbsf: Upper Miocene coarse
turbidite sand;

269,7-529.8 mbsf: Diatom coze and

mud-bearing diatom ooze passing down
to diatomite and mud-bearing
diatomite;

529.8-645.6 mbsf: 7Middle Miocene to
Eocene, dominantly terrigenous
sediments subdivided into four
subunits: sandy mudstone (possibly
middle Miocene); claystone, clayey
mudstone and silty mudstone
(undifferentiated upper Paleogene to
lower Miocene); glauconitic silty
mudstone and claystone (undifferen-
tiated upper Paleogene to Tower
Miocene); and sandy mudstone (Eocene).

Eocene mudstones reflect the dominant
terrigenous regime of SOM while it was
still contiguous with the West
Antarctic continental margin. Benthic
foraminiferal assemblages indicate
deposition in an inner neritic
environment under slightly hyposaline
and hypoxic conditions. Abundant
assemblages of Mollusca and Cnidaria
are present. Diverse calcareous
nannofossil assemblages attest to the
warmth of the Southern Ocean during
the Eocene. Palynoflora indicates the
presence of temperate beech forests
with an undergrowth of ferns on West
Antarctica. The warm climate
interpretation is also supported by a
clay association dominated by
smectite, as in the Eocene sediments
of Maud Rise, resulting from the
predominance of chemical weathering
over physical processes.

A condensed neritic sequence of about
77 m of poorly dated terrigenous
glauconitic sediments separates
sediments of Eocene and middle Miocene
age. Rare, reworked freshwater diatoms
indicate freshwater lakes in West
Antarctica. Nearly all of the
overlying section contains only
agglutinated benthic foraminifers and
virtually no calcareous planktonic
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microfossils, indicating a change to
highly undersaturated bottom waters),
even at these shallow depths. The H
paucity of fossils makes it difficult
to interpret climatic conditions in|
this interval, but rare agg]ut1nated
benthic foraminifers suggest cool |
bottom waters. IRD is almost totally

absent. The clay mineral associations |

consist of abundant to exclusive
smectite and common to abundant "
illite. !

This condensed seguence passes T
{perhaps disconformably) up into a
300-m sequence of poorly recovered but
dominantly biosiliceous (90% d1atoms)
sediments of middle to latest Miocene
age. Lack of terrigenous sediment
deposition in the middle Miocene
reflects the isolation of SOM from |
West Antarctica due to formation of
the Powell Basin. Sedimentation rates
are fairly constant and moderately |
high from about 14 to 5 Ma, with an!
average of 35 to 41 m/m.y. High !
productivity, excellent preservation
and the taxonomic composition of the
diatoms suggest that the Antarctic :
Convergence was located just to the!
north of ‘the SOM during much of
Miocene and that there was little
sea-ice in the area. The continued | I
absence of calcareous microfossils
throughout most of Miocene indicates
that the CCD was exceedingly shallow,
less than (the present-day depth of)
650 m. The lack of IRD in the middle
and lower upper Miocene sediments
suggests major glaciation had not. yet
commenced on West Antarctica, in
concordance with trends observed at!
other Leg 113 sites. A major change, in
the climate of West Antarctica dur1ng
the middle Miocene is indicated by |
changes in clay mineral assemblagesr
At this time, smectite, the dominant
clay mineral in the earlier middle ||
Miocene, is replaced by illite and }
chlorite. This indicates a strong
decrease in chemical relative to
physical weather1ng, which may have
resulted from a major cooling of West
Antarctica. A similar change in clay
associations occurred in early h
Oligocene time at sites adjacent to!
East Antarctica and Maud Rise,
indicating that major cooling occurred
earlier in East Antarctica than Hest
Antarctica. .

|
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In the early 1ate Miccene, P
d1atomaceous sediments continued/ to
dom1nate An increase in hem1pe1ag1c
sedimentation, the appearance offan
important ice-rafted component and the
further increase in illite and b
chlorite, all resulted from 1
deve]opment of a West Antarctici
ice-sheet during the late Miocene! At
the Miocene/Pliocene boundary, |{i
diatomaceous sediments are 1arge1y
rep]aced by diatom-bearing s11ty|and
clayey muds. This resulted fromlthe
development, during the latest : ,
Miocene, of a major and probab]y
permanent West Antarctic ice-sheet,
the major supp11er of fine terrtgenous
sediments to the West Antarctic| |ﬂ
cont1nenta1 margin. At the same t1me,
a general regional decrease occunred
in biosiliceous productivity. Site 696
also exhibits a characteristic H||
regional decrease in sedimentation
rates from the ear]y Pliocene to{the
" late Pliocene and Pleistocene. The
Pleistocene is marked by abundant’
Neagloboquadrrna pachyderma and|a‘
low-diversity benthic Foram1n1fera1
assemblage, as found throughout the
Weddell Sea.

jTh1s site summary was prepared from

“information in the Hole Summary, | |
wrltten by the Leg 113 shipboard |
scientific partyI I

Site Summary, Site 697 o
latitude: 61'48.53’ S :;
Longitude: 40°17.73’ W L
water Depth: 3483 m T

S1te 697 (W6) 11es in Jane Ba51n and

is the deepest member of a 3- Slte

: pa]eodepth transect on the northern

margin of the Hedde]] gyre. Jane Bas1n
formed 25 to 30 m1111on years ago]as a
back-arc basin separating the | [

| then-active island arc of Jane Bank

' from the South Orkney microcontirent.
Antarctic Bottom Water flows northward
through Jane Basin and the hemipelagic
sediments depos1ted in the basin i,

. promised a high- resolut1on record of

, bottom water product1on and sed1ment
} transport in the past. ||
1

*Two holes were drilled at Site 697,
from 3 to 7 March. Hole 697A consisted

of 3 APC cores from O to 20.9 mbﬁﬁ '
providing 95% recovery. Hole 697Bl
! i

|

y - i




24

|
consisted of 11 APC cores and 21 XCB
cores, from 18.0 to 322.9 mbsf,
providing. 62% recovery. Hole 6978 was
abandoned above target depth when time
for coring on Leg 113 ran out.

The sedimentary sequence at Site 697
is mainly of hemipelagic origin, with
a minor s111ceous biogenic component
and numerous thin, altered vu?can1c
ash 1ayers : Ice-rafted detrntus (IRD)
is abundant. only near the base of the
sequence' Two Tithologic units are
recogn1zed the first being divided
into three subun1ts

Unit I: 0 to 293.0 mbsf, 1nc1udes
silty and clayey mud, d1atom- bearing
silty and c1ayey mud, clay ‘and diatom
clayey mud and is of Pliocene to
P1e1stocene age. Subunit Ia (0 to 15.5
mbsf) cons1sts of silty mud and
diatom- bearpng silty mud of late
P1e1stocene age. The diatom content
f1uctuates over 2-m cyc]es Subunit 1b
(15.5 to|85 7 mbsf) is c]ayey mud and
clay of 1ate Pliocene to Pleistocene
age. D1atoms are rare to absent except
in one core Subunit Ic '(85.7 to 293.0
mbsf) 1s,ma1n1y diatom-bearing clayey
mud, of Plxocene age, but includes
intervals of clayey mud and .diatom
clayey mud | Diatoms occur- both in thin
laminae and disseminated throughout
the sect1on Three thin turbidites
occur near 161 mbsf. At the base, an
ungraded, burrowed silt with
dropstones may reflect an episode of
stronger bottom currents.

Unit II: .293 0 to 320.1 mbsf, includes
silty and clayey mud of early Pliocene
age. It 1s coarser-grained than Unit
I, with abundant IRD and very rare
d1atoms,1and one possible thin silt
turb1d1te

Volcanic mater1a] occurs as. dark gray
and green fine-grained ashlVam1nae
altered to clay, as disseminated glass
and as coarse vitric ash in a few
beds. Dropstones are mostly of
sedimentary origin, rounded or
subrounded and less than 2 .cm in
d1ameter* B1oturbat1on is: m1nor
Auth1genpc minerals 1nc1ude

fine- gra1ned carbonates near 200 mbsf,
common pyrnte below 90 mbsf and
possiblel zeolite occurring irregularly
between 20 and 90 mbsf. 11lite and
chlorite! are the dominate clay
minerals. The biogenic component is
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siliceous: diatoms dominate,
fluctuating in abundance and
preservation and including a few thin
coze interbeds.

The expanded section at Site 697
provides a high-resolution
magnetostratigraphic record with
opportunities for calibration with
high-tatitude biosiliceous zonations
and for paleoceanographic studies. The
Blake Event occurs as a doublet at 4
mbsf, confirming its global range and
reversed nature. Whole-core
susceptibilities may reflect
orbitally-induced changes in sediment
composition. Volcanic ash beds may
provide additional correlation between
sites drilled on the South QOrkney
transect (Sites 695-697}, and should
prove particularly useful for
high-resolution studies of
bottom-water variability.
Magnetostratigraphic zonation
indicates high and smoothly-varying
sedimentation rates of up to 135
m/m.y. for the Gilbert, to 78 m/m.y.
until mid-Gauss and 43 m/m.y. to the
late Brunhes; sedimentation rates
determined from biostratigraphy are in
general agreement with these values.
Pleistocene sedimentation rates are
more than 5 times greater than at any
other Leg 113 site, and indicate
continued sediment supply and
bottom-water nepheloid transport in
the Weddell gyre despite contrary
indications elsewhere. This suggests
changes in the distribution and mode
of formation of turbidity currents
along the West Antarctic and Antarctic
Peninsula margins of the Weddell Sea.

The absence of a calcareous layer in
the Pleistocene section at Site 697
(but present on Maud Rise, the
Dronning Maud Land margin and the
other South Orkney microcontinent
sites) indicates that the CCD did not
descend to 3500 m in Jane Basin. This
layer is accessible to piston cores in
most places, and is of potential value
as a paleoceanographic indicator
within the Antarctic water mass.

2
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0DP ENGINEERING REPORT

LOCKABLE FLAPPER FLOAT VALVE (LFV)

|
E
11?

A prototype model of the Lockable
Float Valve was deployed on Leg
at six different sites,
Through-the-bit logging was not
attempted at any of these sites for a
variety of reasons unassociated wyth
the LFV itself. A1} deployments were
deemed successful. The LFV functloned
as well as a normal float valve and
had no adverse effects on coring
operations. On two occasions, 2
lock-open go-devil was dropped at the
end of a site to check proper
actuation capability of the LFV after
coring. In both cases, the LFV was
retrieved with the flapper locked open
as intended. The unit deployed on /113
suffered some wear and erosion from
sand and turbidites but was still .
serviceable with adjustment. Both'it
and an unused prototype were left .
aboard for further deployment and
evaluation during Leg 114,

The used LFV inadvertently remalned
locked open when an XCB core barre]
was retrieved from 518 mbsf at Hole
699A on Leg 114. This apparently ﬂed

to a backflow of cuttings which jarred

the LFV mechanism and prevented the
next core barrel from seating |
properly. The hole was subsequently
lost when the XCB barrel became stuck
downhole.

Plans are to continue deployment and
evaluation during Leg 114 to
determine if the failure was related
to a design shortcoming or excess1ve
wear on the unit in use. Deve]opment
will continue with the goal of mak1ng
the LFV fully reliable for use in[all
APC/XCB bottomhole assemblies.

HARD ROCK DRILLING (LEG 118)

il
Preparation is well underway for the
Southwest Indian Ridge bare rock|
drilling/coring scheduled for Leg|118.
Plans are to set a guide base inljan
area that is predom1nant1y serpentin-
ized peridotite in approximately '
15,500 feet of water.

~drill pipe pull.

:Modifications are currently be1ng
made to the existing guide base by
Subsea Ventures| in Houston. ||’

" IModifications include installation

of additional guides and brackets to
allow the legs to telescope from the
guide base. The legs will act a5|an
integral part of the guide base.
irather than having to be bolted} on
separately aboard sh1p, resu1t1ng in
considerable time savings. Thelguide
base will be reassembled at Subsea
Ventures’ facility and the cable|
 release system will be tested|to
«verify proper uperatlon During] Leg
F106 the guide ibase at Site 648|uas
jnadvertently shifted on the sea]
floor while attempt1ng to actuate a,
pull release type shear sub to free
the kelly hose: A new hydrau11ca11y
actuated release sub has been|: bu1lt
and tested that will allow the1kelly
hose to separate from the gu1de ‘base
“using pump pressure rather then||
The guide basef{
modifications, renovations and
testing will be completed by the end
of April.

Significant design changes havewbeen
made to the Chr1stensen pos1t1ve
d1sp1acement motors to overcome
weaknesses in the core barrel and
Tatch systems noted during Legs“los
and 109. Internal clearances |in the
motor section were increased a110w1ng
the use of longer and strongeq(core
barrels which approach the ruggedness
of the proven ODP rotary core |barrel
system. |

A new, high-strength latch system

made from 15-5 PH stainless is]|being
built. Completion of manufactur1ng,
assembly and space-out testsi1s
scheduled for June 1, 1987.

A new, high- strength drilling jar for
unsupported dq1111ng and coring is
in fabrication and scheduled for-
completion by|June 1, 1987.

DIAMOND CORING SYSTEM (DCS)

A request for proposal for the
development-of a wireline

|
=
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retr1eva1e, high speed, narrow kerf
Dtamond|Cor1ng System (DCS) was
released to industry on April 3, 1987.
Proposals are due at the Ocean
Drilling Program June 12, 1987
Contract award is ant1c1pated about
mid-July, 1987 ‘ 3

The obJect1ve of this RFP is to
1mprove|core recovery and drilling
rates in both heavily fractured young
basalts and older, more massive
seafloor basalts using a mining type,
wireline retrievable diamohd coring
system. !

HIGH TEMPERATURE DRILLING

Enertech Engineering and Research
Company was awarded a contract to
assess theimagn1tude of the steam
f]ash hazard in a series of "worst
case" ana]yses which may be
encountered during drillingi in
hydrotherma] discharge areas. Six
cases were 'studied and included two
water depths (6560 and 9020. feet) and
three bottom hole - temperatures
(3000C, 4000C and 5000C). Two flow
mechanisms ' were modeled: one
represented a highly geopressured zone
and the other a swabbed in|normal
pressure zone. Simplifying assumptions
included; a sealed drill p1pe/ho1e
annulus, un11m1ted flow cdpacity
reservair and unrestricted:flow
through the drill pipe.

Conc1u51:ns and Recommendations:

1. The most encouraging conclusions
that can! be reached from- ‘the
analysis| are that the maximum flow
rates|upi the drillstring ‘are not
excessive and should be
controllable with an 1n51de blowout
preventer

!

2. A considerable time is requ1red
before the surface flowing
temperature reaches levels that
would |be! hazardous to personnel.
The m1n1mum allowable flow period
was found to be 6 minutes.

L-

3. Hazardous temperatures only occur
on we]]f]ows from geopressured
reservoirs. These flows can be
detected by testing the
drill string for flow before
re]easxng the top drive up1t

[
|
RN ]
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4. The results of this investigation
apply to the assumed conditions
analyzed. Since the key parameters
shown by this study appear to be
water depth and geopressures,
additional calculations should be
made if worse conditions might be
expected. Specifically, shallower
water depths and deeper hydro-
thermal reservoirs below the
seafloor (that can sustain higher
geopressures) will generate higher
flow rates and higher surface
temperatures.
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DEEPWATER HELL CONTROL FOR ODP
WORKSHOP REPORT
i

To address the feasibility of riser
drilling on board the JOIDES :
RESOLUTION, ODP Engineering and ﬁ
Operations sponsored a workshop on 30
April 1987, in College Station, "
Texas. The workshop was held in !
conjunction with the JOIDES .
Technology and Engineering
Development Committee (TEDCOM) |
meeting -at TAMU. Forty-one |
representatives from TEDCOM, ODP,
universities, agencies and the oil
industry gathered to discuss
deepwater well control.

BACKGROUND ON RISER DRILLING

When the JOIDES RESOLUTION was
converted, the riser system was
removed to make room for the lab '
stack and other modifications. The
main equipment for a marine-riser
system is a large-diameter pipe "
through which the drill string is
deployed. A riser is comparable to
extending the casing up through the |
water column. The size and length of
the riser pipe reguired to drill at'
ODP’s water depths obviously demand |
an enormous outlay of space on board
and substantial maintenance costs, a
choice that was not feasible at the |l
time.

Riser drilling allows fluids to be
pumped continuously, keeping the hole
clear of cuttings. [ts advantages
for drilling in difficult remote,
deep-water sites are numerous.

WORKSHOP PROCEEDINGS

Frank J. Schuh, of Enertech and '
TEDCOM, served as Chairman and i
moderator for the workshop. Nicklas
Pisias, ODP Planning Committee il
Chairman, introduced the session w1tp
background on the engineering needs .
of future drilling pregrams. He
emphasized some long-standing i
problems, identified by PCOM and the
advisory panels, which need to be
addressed by the engineering group in
order to ensure continued success of
many upcoming legs. These issues i
included drilling alternating hard-
l
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soft 1ithologies and unconso]1dated
sediments, ma1nta1n1ng stable ho]e
cond1t10ns, and dr1111ng with good|
recovery in young| basement rocks. ||
Pisias identified| deep strat1graph1c
test holes, such as the proposed |
Somali Deep Hole,| as sites which |
c0u1d potent1a11ylbe drilled more
safe]y with well contro] techno]ogy.
H{
Dr. Paul Stanton,~of Exxon Product1on
Research, dlscussed the theory and'
hardware of both conventional and |
modified marine riser systems. The
record 1ndustry water depth for rﬂser
drilling is 6,952 feet; the JOIDES
RESOLUTION typ1ca11y dr111s in water
depths of 12,000 to 15,000 feet ' ||
without a riser.

Duke Zinkgraf and Vernon Greif of
Sedco/Forex narrated a V1deotape on
- deployment of a mar1ne riser and|a
blowout preventor stack. David .
Steere (Underseas Drilling Inc.)|

Id1scussed the requirements and costs

‘ito reconvert the JOIDES RESOLUTION\
J1nto a ship wh1ch could accommodate
6 000 feet of near]y 19-inch p1pe||He
est1mated shlpyard modifications and
equipment costs of more than $11}
million. Dan Reudelhuber, also from

|

 U.D.1., discussed the storage ||}

prob]ems associated with re1nsta111ng
riser equipment. i i

The afternoon session was devoted‘to
alterpnative solutions to marine-riser
deployment. Joe Johnson, of AMOCO
discussed the drilling systems used
in mining. The system uses smail|
core heads connected to drill rods
which retrieve cores by wireline!
The drill rod has a dual funct1on in
that once the core bit has reached|a

‘desired depth, it then serves as|a

casing string and is cemented 1nto
place. Coring then continues with!
‘the next smaller [core head and dr111
rod. The system|is currently usedIOn

iland but could be adapted to ODP;use
in conjunction w1th a slim-Tine (9‘

and 5/8 inch) riser,

Other presentations focussed on ji

blowout prevent1on with sTim-line|




1ot N

28

riser drilling, engineering analyses
for slim-line systems, and a
theoretical concept using a dual
drill-pipe system and subsea
reserv?ir;

The session ended with a discussion
of the benefits of well control and
riser drilling to ODP research.
Design|engineers emphasized that they
would need to know ODP requirements
for penetration and maximum water
depthsifor future development.

Barry Har&ing, of ODP Engf%eering and
Operatjons, said that the mining
system has the potential to address

Vol., XIII, No.

many ODP drilling problems and
encouraged continuing development of
this technology. Harding alse
remarked that the workshop provided a
needed forum for engineers and ODP
scientists to exchange ideas on riser
drilling. As presentations are
scheduled at COS0D II on alternate
drilling platforms, such workshops
are important opportunities to learn
from industry experts and define ODP
goals.

[Note: Portions of this article first
appeared in the 0DP Newslettey,
¥ol.III, No.7, from a report by A.
Milton.]

UPCOMING LOGGING SHORT COURSES

The Borehoie Research Group at Lamont-Doherty Geological Observatory is
continuing their program of short courses in order to inform the 0DP community of

logging techniques and technological advances.

held as follows: '

September, :1987, Palisades,:NY

Upcoming short courses will be

This short course will -be held in conjunction with the 9-11 September

Information Handling Panel meeting.

October, 1987, Hannover, FRG

This course will be held in conjunction with a meeting of the German

Geological Society.

For further information concerning dates and locations of the above short
courses, please contact Rich Jarrard, Lamont-Doherty Geological Observatory,

Palisades, NY 10964, (914) 359-2900.

2
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WIRELINE SERVICES' CONTRACTOR REPORT

The following report was compiled from ' Ho1e 6968 ;
ODP monthly technical progress reports - - 1
from the Borehole Research Group at'i ‘ At Hole 696B, south of the South}
Lamant-Doherty Geological Observatory. ; Orkney Is]ands 60 m of open hole,
For further information, contact I logs were obtalned near bottom.: |A
either Roger Anderson or Rich Jarrard distinct boundary was 1dent1f1ed'on
of the Borehole Research Group, LDGO, the logs at 595 mbsf, which is
Palisades, NY 10964. " believed to correspond to the

| | prominent reflector identified as |the
SUMMARY OF LOGGING RESULTS: LEG 113;I "« "preak-up" unconformity on a regfona1

‘ seismic Tine.
Hole 693A 1 :

! At Hole 696B, the Togging tools {were
At hole 693A, on the Antarctic - originally r1gged up without the||
continental margin, nearly the entire sidewall entry sub (SES). A sediment
hole was logged with the Schlumberger ! bridge was encountered 1mmed1ate1b
seismic stratigraphic combination. below pipe (65.5 mbsf) forcing the
Beginning at pipe depth of 108 mbsf,| tools to be pulled from the hole.|]
332 m of open-hole logs of excellent The SES was installed and the drifll
quality were obtained. In general, . pipe was run down to 12 meters from
the logs showed a good correlation | bottom (645 mbsf) and logging ||
with lithologic boundaries from cores ' commenced from 630 mbsf to pipe {555
and with physical properties data. | - 'imbsf). The wure11ne tools were |
However, major changes in the logs at pulled into the pipe after 1ogg1ng
259 mbsf appear to correlate with only the first open hole segment; poon.
a subtle 1ithologic change from a ! ' hole conditions required trying to
clayey nannofossil diatom ooze to a - circulate before pulling up p1pe'“
clayey diatom-bearing mud. Another Debris around the tools in the pipe
distinct boundary was identified on . plugged up the dr111 pipe; pump1ng
the lTogs at 406.5 mbsf by a moderates mud created a pressure pulse stq0nger
increase in the gamma ray and a sharp ‘I than the weak po1nt at the cable’
increase in velocity. No head, causing the loss of the logging
corresponding lithologic boundary was A tools An attempt to retrieve the
identified, possibly because of low , tools with the drill string fa11ed

core recovery near this interval.

| Post-cruise Analysis fé
At Hole 693A, the sidewall entry sub' } ¥

{SES) was dep]oyed for the first tlme. - Preliminary analysis for Leg 113 h

No technical problems were i Site 693, included: 1) reproceSSIng
encountered, and logging proceeded | the sonic data us1ng an in-house
routinely with the SES just beneath ; algorithm rather than the one usoq by
the ship. Hole conditions were I i Schlumberger to substantially impyrove
excellent, so additional pipe did not . the log qua11ty,iand 2) M1Tankow1tch
need to be added from above the SES to ‘ ana1y51s using the gamma ray andll
clear bridges. The first dep]oyment! res1st1v1ty logs, The upper portion
of the SES was about four hours slower of the logs (108‘244 mbsf; Upper !
than had been anticipated; future 4 Miocene-Lower P]pocene) appears to
deployments will be somewhat more show a strong obliquity signal

efficient. ¢+ (41,000 years) and a weaker 100K. and
. 410K eccentricity signal.
I ¥

I'Pr't-:hrmnar'y geochemical analyses Jf

The Planning Committee logging plans|
for Hole 693A had included two tool !

combinations, but only one was run due Hole 395A have been completed. |
to time constraints. PCOM had also H . Standard deviations are now b91ng{
planned logging at Sites 694 and 695 . i catculated to compare log to coreil
Neither site was logged because of ' data. :

— e

stuck core barrels.

!

il
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' ODP DATABANK REPORT

The JOIDES/ODP Databank received the following data between January, 1987 and
April, '1987. For additional information on the ODP Databank, please contact Carl
Brenner at Lamont-Doherty Geological Observatory, Columbia University, Palisades,
NY 10964

- From R. White, Bullard Labs (UK): Cruise report from DARWIN site survey of the
Makran area. _

- Frosz.+Leggett, Imperial College (UK): Marathon industry seismic lines landward
of the proposed ODP sites, with corresponding navigation.

- From K. Lighty, ODP/TAMU: Digital tape of navigation merged with underway
geophysics, microfilm of seismic profiles, and data report, all from RESOLUTION
Leg 106, (Kane Fracture Zone Area).

Co St
- From J.;Curray, SIO: quﬂiminary seabeam charts, navigation tracks and
corresponding seismic profiles, with tentative site tocations, from CONRAD
survey of the proposed North Ninetyeast Ridge drillsites.

- From.B. Taylor, HIG: Photographs of SEAMARC II sidescan sonar data and
bathymetry of the Sumisu Rift, Bonin-Marianas area.

- From K. Lighty, ODP/TAﬁU? Digital tape of navigation merged with underway
geophysics, and microfilm of seismic profiler data, for RESOLUTION Leg 107.

|+
- From.J. | Weissel and G. Mountain, LDGO: Preliminary migrated processing of the
digital'single channel seismic profiles documenting the Bengal Fan "Intraplate
Deformation” drillsites.

- From,w.A. Huddy, Pritish Hydrographic Office: British bathymetric soundings
along ship’s track, Georgia Basin area.

- From J.:Gi11, USGS: USGS multichanne] 1ines documenting Lau-Tonga sites LG3 and
LG6. :

- From G. Mountain, LDGO: Seabeam bathymetry maps for the Oman Margin and Owen
Ridge areas {Neogene I program).

- From G. Mountain and J. Weissel, LDGO: Migrated digital single channel profile
documenting the Intraplate Deformation (Leg 116) drillsites, with navigation.

v
- From A. Droxler, Rice U.: ELF-Aquitaine MCS lines and WILKES single channel
profiles documenting revilsed proposed sites MLD-1 and MLD-2 on the Maldive
Platform as part of Leg 115 Carbonate Dissolution Transect.

- From R. Schlich, IPG, France: Large copies of MARION DUFRESNE seismic profiles
documenting the North Kerguelen drillsites.

- From'D.|Falvey, BMR, Adsfralia: Copies of BMR Tines 1, 11, 19, 23 and 31, with
navigation, in the Prydz- Bay area.

- From R. Duncan, 0SU: Copies of single channel seismic Tines documenting Leg 115
sites MP-1, 2, 3 and 3A, and CARB-1, 1A and 2, with navigation.

1
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EXECUTIEF COMMITTEE REPORT | |[

il
The JOIDES Executive Committee and|the
ODP Council met on 28-30 April 1987! in
College Station, Texas. The EXCOM.
session was cha1red by D.Caldwell -
(Oregon State University) and '
D.Heinrichs (NSF) chaired the ODP ;
Council session. Highlights of the
joint meeting (28-29 April) appear
below:

INTERNATIONAL PARTICIPATION

i

D.Heinrichs, as National Science |

Foundation representative, reported|

that the invitation to the Soviet
Union for membership in ODP had been

de]ayed by an additional review by the

U.S. President’s Office of Science and
Technology Policy. l

T T e S

On 29 April, Heinrichs gave the w
following statement, excerpted from'
material provided by the National !
Security Council, regarding Soviet -
participation: ﬂ
"The President has determined that we
should not cooperate in this ¢
particular field of science at the h
present time, but this in no way
should be interpreted to mean that we
are not interested in multilateral U
scientific cooperaticn with the Sov1et
Union. We currently have other :
agreements with the Soviets in the
fields of space, housing, agriculture,
health, environment, and atomic X
energy. ‘

l
I am not prepared to comment on the'
specific elements that went into the,
President’s decision. However, there
was concern regarding Soviet access to
sophisticated technology employed 1n
the ODP." !
The news from NSF was met with strong
concern from EXCOM, and the following
motion was unan1mous1y adopted by the
Committee:

EXCOM Motion: i
The JOIDES Executive Committee is
deeply disappointed to learn of the .
USA decision to exclude the USSR

- Academy of Sciences from membership of

the Ocean Drilling Program.

"' the FY88 Science|

" 31

| .
The USSR Academy of Sciences has
participated with considerable; |
scientific benef1t to all cnncerned
in earlier phases of deep sea r‘ﬂ
drilling. Thelfuture participation
of the USSR Academy of Sc:encesdns
seen as a scientifically 1mp0rtant
contribution- to international
scientific endeavors in earth and
marine SC1ences] [

The JOIDES Execut1ve Committee ||
therefore expresses its deep concern
about the U.S. President’s decision

'tto terminate negotiations w1th\the

‘USSR Academy of} Sciences and urges
immediate reconsideration of th1s
decision. :f
Non-U.S. member| countries agreed|to
raise objections to the U.S.. decps1on
through the U. S‘Department of State.
The U.S. members to ODP were equaﬂ]y
concerned with the exclusion. The
0DP Council members agreed to address
'the matter separately at their 30

1 April meeting. | |
. IFY_88 BUDGET DEVELOPMENT . ;_l

'+ With the new budget protocol 1n‘”

place, FY88 is a transition year for
. ODP. The NSF has guaranteed the: f

$35.5M target base budget for FY88,

assuming six international partners

The recently formed Budget Comm1ttee
{BCOM) met three times prior to! th]S
EXCOM meeting to provide advice: to
JOI during the deve]opment of the:
‘FY88 Program Plan. I

I"
Input from the Pﬂann1ng Comm1tteefon
Plan and from each

- of the subcontractors was rev1ewed by
'BCOM A base budget of $35. 792'(p]us
| $6.046 in enhancements) was s
""'jdentified by the subcontractors
(TAMU, LDGO and JOI/JOIDES). The|
“identified base budget did not ||
prUV1de for specific needs of the
"FY88 Science P]an however. Thes

are Prydz Bay ice vessel, a day
J1ncrease and drilling supplies’
. associated with guide base
‘Ideployment, for an adjusted base
1budget of approximately $37. 050M g

_mf—
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=
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After considering the 1ong ~-term
scientific and engineering
objectivesof the 0DP, BCOM proposed
cutting ofscience services rather than
reducing the FY88 science program.

EXCOM determined that, in order to
avoid lengthy budget negotiations in
the future, a defined portion of the
base budget should be identified and
set aside for special operat1ons such
as high-latitude and bare rock
drilling or essential operat1ons needs
such as drill string replacement.

EXCOM unanimously endorsed lthe
following two motions forwarded by the
Planning Committee: )

The Executive Committee affirms the
proposition that the budget for
standard operations should;be
approximately 96% of the base budget,
with the remaining 4% reserved for
those "special operations” necessary
to meet the goals of the;ODP program.
This sum may be app11ed to:rspecial
one- -time purchases in years when
"special operations" are not
scheduled. )

The standard operations budget must
include the on-going development of
systems essential for the‘ach1evement
of the goals of COSOD I.

For the immediate fiscal year, EXCOM
charged JOI with 1mp1ement1ng
reductions of approx1mate1y $1.150M to
achieve the $35.5M target.| These
reductions included: cuts'at TAMU
headquarters, changes in publication
of Part A and B ODP Proceed1ngs, and
reductions in science services. The
reductions in publications call for
author-prepared, camera- ready copy for
the Part B contributions iahd for 1000
microfiche copies from the 2000 volume
press run for both Part A‘and B
Proceedings. 5

CHANGE OF PLANNING COMMITTEE TERMS OF
REFERENCE

EXCOM formally amended the mandate for
PCOM in the Planning Committee’s Terms
of Reference. PCOM must now plan the
general track of the drilling vessel
four years in advance of drilling
{changed from three years). PCOM will
also establish a scientific drilling
program, to be included in. the

- Rl
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upcoming fiscal year’s Program Plan,
at each PCOM annual meeting.

POLICY FOR REENTRY OF DSDP/QDP
BOREHOLES

At the request of the Downhole
Measurement Panel and the Planning
Committee, EXCOM unanimously adopted
a resolution regarding reentry of
0DP/DSDP boreholes for downhole
experimentation;

The JOIDES Executive Committee
actively encourages the use of the
Deep Sea Drilling Project and Ocean
Dri11ing Program boreholes for
scientific purposes by both the D/V
JOIDES RESOLUTION and independent
vessels through wireline reentry.

The drilling program has historically
sought to maintain a cataleg of hole
conditions for those sites with
installed reentry equipment in order
to facilitate scientific planning.

In order to maintain such a 1ist and
to protect JOIDES interests in future
uses of these holes, the JOIDES
Executive Committee requests that
parties desiring to use any of these
holes seek endorsement of the
Executive Committee prior to their
use. In addition, a written report
to the Science Operator on the state
of the holes used is requested
following the conduct of these
experiments. We trust that all
member institutions and governments
will adhere to this agreement and
will ensure that those announcements
and reports are made in a timely
fashion.

EXCOM agreed to publicize the
resolution through JOIDES
associations with other international
scientific organizations such as the
International Council of Scientific
Unions (ICSU) and the International
Union for Geology and Geophysics
(IUGG).
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PLANNING COMMITTEE REPORT R

The following report contains.
highlights from the Planning -
Committee Meeting held 10-12 April .in
Washington, DC.

BUDGET PLANNING

At its January, 1987 meeting in
Hawaii, PCOM developed the science -
program for the 1988 fiscal year |
(Legs 118 to 123). This science plan
was transmitted to JOI, Inc. for FY88
Program Plan deve]opment In
February and March, the newly formed
Budget Committee (BCOM) then reviewed
budgets submitted by JOI, Inc.
(including the JOIDES Office), L.DGO
Borehole Research Group and TAMU.
The submitted budgets included, as
"enhancements", three important items
needed for completion of the 1988
program: an ice boat for the Prydz
Bay Program, drilling supplies for {
Leg_118 bare rock drilling, and
increases in the day rate of the
JOIDES RESOLUTION. The BCOM made !
recommendations on how to bring the,
total ODP budget in line with the
$35.5 million (U.S.) base budget .
target figure provided by NSF. Theb
BCOM recommendations were based on |,
the premise that for $35.5M, the 1
science pregram defined by PCOM could
be accomplished and, that for the
long-term, the base budget figure |
($35.5M for FY88) should consist of|
standard operating expenses plus
special operations (e.g., the Prydz‘
Bay ice boat and Leg 118 bare-rock .
guide base).

|
PCOM endorsed the Teng-term budgeting
concept formulated by BCOM by passing
the following motion at the April !
meeting in Washington D.C.: |
The Planning Committee affirms the
proposition that the budget for )
standard operations should be i
approximately 96% of the base budget)
with the remaining 4% reserved for
those "special operations” necessary”
to meet the goals of the ODP program!
This sum may be app11ed to special
one-time purchases in years when |
"special operations" are not h
scheduled.

1

|

‘

1

' At its recent meeting EXCOM
unanimously. endorsed this motion‘

' For the long-term, it is cr1t1ca]
that this budgeting process be
established. During the next four
' years, PCOM may be considering | ‘
programs which include high latitude
drilling in both the North and South
4 Pacific, and extensive drilling|, w
programs on the East Pacific Rise.
MaJor equipment expenditures, such as
(replacement of drill string, mus th
also be con31dered Rough est1mates
far special operat1ons ant1c1pated
over the next four years range from
"$6M to $8M (Tab1e 1). More
importantly, long-term engineering,
. developments must be planned in order
|to accomplish drilling in hot, young
crustal rocks, drilling deep ho]es[xn
sedimentary sequénces, and dr1111ng
rand recovery in areas where By
alternating sequences of hard and
soft sediments are anticipated.

Dur1ng the deve1opment of the FY88
budget, BCOM, PCOM and EXCOM were|
1 faced with three options: 1) increase
funds available to the program 1
(recent decisions concerning U.S5.S'R
participation 1n*ODP makes this 1?
‘option 1mpossxb1e for 1988); 2) | |
reduce the science program for FY88
(which has significant long-term
1mp11cat1ons since any funding |
increases must come from exlsttngh
members); 3) reduce some services ||
provided by the program. In genenal,
the latter option is be1ng cons1dered
+and important changes in the natuqe
of publications and total serv1ces
‘provided by the prime contractor) ]
TAMU, will result from necessary]
changes in the budgetlng of ODP.
l‘

'
I

The preliminary sc1ent1f1c obJectTkes
of Legs 115-120 were outlined in the
'February 1987 issue of the JOIDES
Journal (Vol. XIII Noe. 1). Below
are updates on recent planning '
decisions affecting these legs. The
preliminary obJect1ves of Legs 121I
123 are described!below, aleng mthL
PCOM recommendations for these legsh

INDIAN OCEAN PLANNING
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EXTRA EXPENDITURES FOR UPCOMING YEARS

Tentative Schedule

FY88 (Second Half oijndian Ocean Program)

119 Kerguelen

M 120 Kerguelen

M 121 Broken Ridge
122 Exmouth P1,
123 Argo Plain
(Begin October)

Bare rock guidebase (HRGB) $

0.4
Ice boat (Kerguelen)‘ $ 0.85

')
FYBY {First Six Legs ih:western Pacific) 124 Banda

e 125 Sunda
Nankai Geotech $ 0.4 M 126 Sulu-SCS
Pressure Core Barrel (PCB) unknown 127 Bonin I
Packers $ 0.2 M 128 Nankai
Drillstring ‘ $ 0.4 M 129 Japan I
Lau Basin (bare rock) $ 0.4 M (End September)
and high temperature $ 0.5 M

b

FY90/FY¥91/FY92 (Remainder of WPAC + 9 CEPAC Legs} 130 Japan II
. 131 Benin II

5 guidebases $ 2.0 M 132 ? CEPAC

(mudmotors, bits etc.) 133 GBR
Deep Hole (Bering Sea) unknown ? Vanuatu I
Ice boat (Ress Sea}' $ 0.90M ? Vanuatu 11
Reoccupation of site 504 B unknown ? Lau Basin

L 8?7 CEPAC Legs

ESTIMATED TOTAL K $ 6.05M

|-
Lo b
AVERAGE EXPENDITURE PER YEAR $ 1.25M

o

Table 1. Rough estimates for special operations anticipated over the next
four years. :
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Leq 115: Mascarene Plateau/Carbonate
Dissolution Profile ‘

In March and April 1987 HMS CHARLES
DARWIN successfully conducted a site
survey of the Mascarene Plateau i
sites. The previously defined time |
frame for this leg (42 days) allowed
the inclusion of aragonite-cyclicity
site MLD-2 in the Maldives. Logging
will be done at the three deepest
holes CARB-1, MP-3 and MP-2.

Leg 116: Intraplate Deformation

Intraplate Deformation will provide:
the entire program of this leg. PCOM
adopted drilling of the fcllowing
four sites: Sites 1, 2 or 3, 5 or 5A
and 6 (in that order) for a total of
48.5 operational days (see Table 2).
A1l sites should have standard
logging, with borehole televiewer
(BHTV), at Sites 1 and 5, and packer
and heat flow measurements at Sites" ‘5
and 6. At its recent meeting, PPSP .
approved all sites except Site 5.
However, if hydrocarbon shows are
detected at any site, approval of
subsequent sites to be drilled would
be in question.

Leqg 117: Neogene Package

At the seven sites (NP 1-7) double
APC/XCB will be done; site NP-2 will
also serve as a geochemtca] reference
site. Standard logging is planned at
sites NP 2-7 and VSP at site NP-6. |
Total time for this Teg is 48.5 days
pius transit.

Leg 118: Southwest Indian Ridge

The first priority of this leg
remains drilling of the median r1dge
site with deployment of the guide
base. Camera surveying, setting of
the guide base, casing and drilling
to approximately 280 m depth will
take 23 days {or more) of the
previously planned 36 operational
days. In addition to standard .
logging, the logging program for this
site includes BHTV, multichannel
sonic tool, gyro magnetometer, ‘
suscept1b111ty tool, wireline ‘
packer(s), complex res1st1v1ty, dua1
laterolog and vertical seismic
profiling (VSP). This will add about
10.5 days. Ten extra operational days
have been added to this leg, gained

1

. additional t1me, pogo1ng of the!

35

by delaying the beginning of
Kerguelen Leg 119 Within this |

gravel pit transect is optionalito
the co-chiefs. I gl
Legs 119 & 120:<Kergue1en and Prxdz
Bay | ol

The beg1nn1ng of Kergue]en/Prydi Bay

‘drilling will be delayed by 10 days

to better match the Prydz Bay weather
w1ndow, resu1t1ng in a rearrangement
of drill sites. | The twe legs havé

 been redefined as shown in Tab]e”S.

'the Tegs have been shortened, thus

‘minimized. g

Asia. It is aiso intended to wl
‘complete a cont1nu0us north-south

Broken Ridge is a'relat1ve1y shal]ow

Also see Table 4 for a descrapt1on of
Leg 119 & 120 sites and obJect1ﬂes.
f
If the Prydz BayESItes cannot be’
drilled, site SKP-6B acts as an
alternative, exact]y fitting theitime
frame (13.7 days, plus 0.3 for BHFV);
a possible back- up site is KHP-ﬁQT
I.

Though the start' of Kerguelen
drilling has been delayed by 10 days

the effect on the Kerguelen weather

window {mid-December to mid- March) is

Leg 121: Ninetyeast Ridge/Broken .
Ridge : :

Leg 121 is schedu1ed to drill target
sites on both N1netyeast

‘Ridge and Broken'Ridge (see Table'S)

Ntnetyeast R1dge, the longest
aseismic ridge in the world, extends
from at least 17°N beneath the Bengal
Fan, to over 30° S at the intersection
with Broken R1dge Most current 1
models suggest that it was formed | iby
a hot spot now underlying Kergue]en
and Heard Islands. Drilling at two
sites on the Ridge is proposed to
help understand the timing and L
velocities of the northward movement
of the Indian p]ate, and its o
deceleration as 1t collided with

paleoceanographic transect. Recovery
of a complete sediment section wiljl
help establish age relationships,
subsidence and up11ft histery of the
Ridge, and pa]eoceanography of thts
part of the Ind1an Ocean.

' |

water platform, isolated from 1andv
areas in the eastern Indian Ocean’

ll“'
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PROPOSED SITES LEG 116: INTRAPLATE DEFORMATION

Site Location WD[m] Pen[m] Time Logging Main Objective

1 0°55.725"' § 4680 775 11.5 §.S. Establish reference hole for seismic
81°24.000' E BHTV stratigraphy & physical properties

2 0°57.375" S 4680 620 7.7 S.S. Compare sediment sequence with 1
81°23.985"' E to establish deformation histery

3 0°57.875' S 4680 510 Same as 2
81°23.985" E

] 0°58.975" § 4680 630 9.9 PKR, TEMP Date fault; measure P,T and fluids
81°22.000' E BHTV above, below & at fault zone

6 01°02.050" S 4680 230 6.1 PKR, TEMP Measure P, T and fluid characteristics
81°24.000' E on heat flow anomaly

Note: It is recommended to drill Site 5 or Site 2 before Site 1

possibitity of reaching 750 m with the XCB.

Note: Site 5

did not get safety approval.

to better estimate the

Table 2. Some mumoﬂwinm of

meeting. Due to safety prob

consideration.

wqouomma Leg 116 drilling sites, as discussed at the April PCOM
ems at Site 5, modifications for some sites are presently under

.uL“
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PROPOSED SITES

FOR LEGS 119 & 120 ° [

37

LEG 119:
Beginning 19 December 1987 (est.)

Time (days)

PB-4
Transit
10% contingency

Total (est.)

[* includes 1.2 days for televiewer
and VSP]

‘.
* !|
|
"

LEG 120:
Beginning 21 February 1988 (est.)

Site Time (days)|
SKP-1 L 5.3 4.
‘ SKP-2 5.6 =t
SKP-3 12.3+ !
SKP-4A 12.5
' Transit 19
10% cont1ngency 5-6 :
Total (est.) 60.0 3
[* includes 0.9 days for VYSP]

, — ; ,
Proposed sites for Legs 119 & 120, as redefined at the April PCOM, .

Table 3.
meeting. , ;
"
PROPOSED SITES FOR LEGS 119 & 120: KERGUELEN AND PPYDZ BAY l
Site Lat{S) Long{E) WD[m] Pen[m] ‘Main Objective '
Leg 119 ‘ %
KHP-1 49 22 71 39 600 910“ High- res Neogene strat! sect., N-Kerg.
SKP-6A 66 44’ 83 05’ 2300 500] Nature[and Age of Plateau Basement o
PB-1 67 00 78 00 800 500‘ ) Obtain complete strat sect. of
PB-2 67 157 78 00’ 800 5004 ) dipping reflector sequence, probably
PB-3 67 30 78 00" 800 500' ) MNeogene, Paleogene & Cretaceous, ‘
PB-4 67 45° 78 00 800 500 ) vrelated to climate and glaciation of .
Antarctic continent
: (9
Alternate site to PB 1-4: : ‘ N
SKP-6B 61 34’ 81 55’ 2250 1000 Expanded Necgene-Paleogene-Cretaceous sect.
Leq 120 ;
SKP-1 54 49’ 76 47’ 1700 450 Nature and Age of Basement of Plateau
SKP-2 57 55 79 55 1500 700 High-res. Neogene sect10n, S-Kerg.
SKP-3 58 07 78 11’ 1500 1300V Basement, exp. Pa]eogene -Cretaceous sect.
SKP-4A 58 43" 76 24’ 1200 550“ Natureland Age of Basement of Plateau :;
i ! 7
Table 4. Site locations and objectives for Legs 119 & 120 Ay

'
i

1 o
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PROPOSED SITES.FOR LEG 121:

Yol. XIII, No.

BROKEN RIDGE & NINETYEAST RIDGE

Penetr.[m] Time

Site Lat Long{E)  WD[m] _Sed./Bsmt [d]
BR-1 30°56'S  93°34’ 1200 450 - 3.8
BR-2 31°00°S  93°33’ 1065 450 - 3.6
BR-3 31°06‘S  93°32’ 1050 450 - 3.1
BR-4 31°09’S  93°31’ 1050 450 - 3.6
90ER-2  17°15'S  88°15%’ 1800 550 yes 5.5
90ER-5 27°18'S  87°30’ 2300 500 yes 5.5
NNER-9 - 5°39'N  90°02’ 2816 399 50

NNER-10  5%22'N  90°23’ 3045 628 yes

Table 5. Location, depth and times for Leg 121 sites.

Its southern margin was rifted from
the Kerguelen Plateau prior to middle
Eocene time. Four primary sites are
proposed for drilling on Broken Ridge
to constrain the upl1ft/sub51dence
history of the Ridge since' the Late
Cretacecus, and the t1m1ng between
uplift and rifting. ;J

Eight sites are cons1dered For this
leg; four on Broken Ridge (BR 1-4)
have been chosen, each penetrating
450 m. A1ternat1ve1y, one deep re-
entry site is under consideration.
Four sites are placed on Ninetyeast
Ridge (90ER-1A, SOER-1B, 90ER-2,
90ER-5) with the last three going for
basement. The Indian Ocean!Panel is
now asked to review the science
program of this leg, considering that
Kerguelen Site KHP-3 has been
dropped. A total of 53 days is
scheduled.

Leg 122- Exmouth Plateau: :

The Exmouth Plateau, off northwest
Australia, is a submerged marg1nal
plateau representing a very wide,
sediment-starved, stretched passive
margin with transform boundaries and
a well-defined breakup unconform1ty
Sites proposed for drilling on this
plateau will address the fo110w1ng
objectives:

. H
P
f

* test the Late Jurassic to Neogene
global sea-Tevel curve in an almost
hiatus-free continental margin
section

* study early rifting history and
test subsidence and stretching
models for continental margin and
marginal plateau evolution near the
continent/ocean boundary

* study margin sedimentation,
paleoclimate, and palecenvironment
from the Triassic to Cenozoic

* correlate unconformity-bound
sequences with sedimentation,
tectonics, and global sea-level
fluctuations.

PCOM decided that Leg 122 will
consist of the following four Exmouth
Plateau sites: EP-2A, EP-6, EP-7, and
EP-10A, with Site EP-6 as a possible
re- entry site. Site EP-9B has ‘been
shifted to teg 123. A total of 52
operational days is recommended for
this leg {see Table 6).

Leg 123: Argo Abyssal Plain

The Argo Abyssal Plain is a
sediment-starved remnant of the
Cretaceous Eastern-Tethys Sea,
located off northwest Australia and

2
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PROPOSED SITES FOR LEG 122 EXMOUTH PLATEAU JH
P l i
Site Lat(S) Lohg(E) WDIm] RLn[m] Main Objectives E}
J [P T N
EP-2A  19°56° 110°27' 4050 800 Transitional crust, Triassic syn-rift fill
EP-6 21°17.8’ 113°28.5" 1250 1200 Complement to EP-7 |
EP-7 20°36’  112°07’ 1365 990 ‘Neogene -U.Jurassic: |Sea-level, '“4
[ 'paleoceangraphy & sed h1story studyig'
EP-10A 16°56.6° 115°33.17 2050 980 Triassic pre- & synirift seds. breakiup

(Site EP-9B will

If

be drilled dur1ng teg 123}

‘ unconformity, young iocean deve]opment

o

Table 6.

Site Jocations and objeé&ives for,Leg 122.
t | [

PROPOSED SITES FOR LEG 123: ARGO ABYSSAL PLAIN & EXMOUTH PLATEAU

i

Site

Lat{S) Long(E) WD[m]

Peﬁetratioﬁ [m]
Total Basm't

Main Objective

|

AAP-1B

EP-9B

15°59' 117°347

17°12’ 115°39'

fl '
5740 1200 300

3320 600 -

paleo-circulation & -ecology, ||

subsidence history, oldest Ind1an
Ocean crust, geochemical ref. |ho1e

I
Complements EP-10A for post

Neocomian—Qua}ernary hist.

L
|

U.Jurassic-L.Cretaceous E- Tethys

of margin

Table 7.

P

Site locations and objeétives f?r Leg 123.
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undertain by the oldest (M25,
Oxfordian or older) crust of the
Indian Ocean. Drilling in the Argo
Abyssal Plain will address the
following objectives:

* study the composition and altera-
tion style of the oldest Indian
Ocean crust (geochem1ca1qreference
hole)

* more accurately date anomaly M25

* provide more information about
Mesozoic/Cenozoic paleoceanography
and paleobiogeography

* provide a distal record of margin
sedimentation and evolution

This leg will consist of two sites:
re-entry Site AAP-1B will he the only
Argo Abyssal Plain site; about 300 m
of basement penetration are
recnmmended making this - 3.
geochem1ca] reference hole".
Allotted time for this site is
approximately 32 days. Add1t10nally,
Site EP-9B (8 days) at the [Exmouth

— Yoim§an

Vol. XIII, MNo.

Plateau wiil be drilled during this
leg. Total operational time is 40
days (see Table 7).

WESTERN PACIFIC PLANNING

For planning purposes PCOM set a time
frame for drilling in the Western
Pacific of approximately 22 months.
Planning will be based on the top
nine programs of the excellently
prepared Third WPAC Prospectus. At
the August meeting, PCOM will have a
detailed discussion of this third
prospectus and its recommended
drilling schedule.

CENTRAL AND EASTERN PACIFIC PLANNING

PCOM recognized the first draft
outline of a prospectus for drilling
in this area, prepared by CEPAC at
its March, 1987 meeting. PCOM will
review the draft in detail at its
August, 1987 meeting, allowing all
thematic panels to provide their
input. The guideline for planning in
the CEPAC area is 18 months.

2
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Vol. XIII,

ANALYSIS OF PROPOSALS RECEIVED BY THE JOIDES OFFICE
THROUGH 30 APRIL 1987

No.

Total number of proposals received: 277
A. ATLANTIC OCEAN: 42 D. WESTERN PACIFIC: 72
U.S.[JOIDES institutions] 13 U.S.[JOIDES institutions] 9
U.S.[non-JOIDES institutions] 3 U.S.[non-JOIDES institutions] 11
France 13 Japan 25
UK 4 France 11
FRG 3 FRG 2
ESF consortium 3 UK 2
Canada ‘ 3 Canada 2
‘ . (Australia) 5
B. INDIAN OCEAN: o 66 (Peoples Republic of China) 3
{New Zealand) 1
U.S.[JOIDES institutions] 29 {Korea) 1
U.5.[non-JOIDES institutions] 16
France . 9 E. CENTRAL AND EASTERN PACIFIC: &7
Canada 4
UK 3 U.S.[JOIDES institutions] 26
ESF consortium . 2 U.S.[non-JOIDES institutions] 22
FRG B 1 Canada 6
{Australia) 1 France 2
{Seychelles) 1 Japan 1
A
C. SOUTHERN OCEANS: 17 F. GENERAL/INSTRUMENTAL: 23
|
U.S.[JOIDES institutions] 6 U.S.{JOIDES institutions] 8
U.5.[non-JOIDES institutions] 4 U.S.[non-JOIDES institutions] 2
France 3 Japan 5
FRG 2 FRG 3
(Australia) 1 Canada 2
{New Zealand) 1 France 1
UK 1
ESF Consortium 1
TOTAL BY COUNTRY:
USA 149 NON-JOIDES NATIONS: 14
JOIDES institutions 91
non-JOIDES institutions 55 Australia 7
France 39 Peoples Republic of China 3
Japan , - 31 New Zealand 2
Canada 17 Korea 1
FRG 11 Seychelles 1
UK ' 10
ESF consortium 6

|
In addition, 68 ideas or suggestions for drilling have been received. Several of
these have now been resubmitted as full proposals.

'
[

'
|"||

2
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: JOIDES / ODP BULLETIN BOARD | i
- NSRS I :
F 1987 HEET&NG'SCHEDULE
: !

! Date Elggé Commiftee[Pane1

5 June los Ange]es, CA PPSPE | .ﬁ
3 15 Jdune Wash?ngtén, nC BCOM: f

30 June - 3 July Copen;hagen sSSP

6-10 July Strasbourg COSoD 11

3-6 August Palisades, NY IHP i :

18-19 August* Seattle, WA DMP | £

25-29 August Nikke K PCOM| R

31 Aug - 2 Sept Tokyo SOHP

September* to be announced PPSPi

28-30 September+  St. Moritz ' TECPE :

29 Sept - 2 Oct>* Paris CEPAC/LITHP }

6-9 October Nikko EXCOﬁ/ODPCounci1

8-9 October Columbus, OH SOP

Oct - Nov* Italy or' U.K. 10pP i

2-5 November* London WPAC. L

November* HonoTulu sSSP ! o

30 Nov - 4 Dec PCOM)Pane] Chairmeg

Bend, OR

{Annual Meeting)

* Tentative meeting {not yet formally requested/approved}

{rev. 6/1/87)

dq
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ODP/TAMU PANEL LIAISONS

Atlantic Regional Pane} - JACK BALDAUF

Central & Eastern Pacific Regional Panel - ELLIOT TAYLOR
Downhole Measurements Panel - SUZANNE OCONNELL

Indian Ocean Regional Panel -. BRAD CLEMENT

Information Handling Panel - RUSS MERRILL

Lithosphere Panel - ANDREW ADAMSON .

Pollution Prevention & Safety Panel - LOU GARRISON
Sediments & Ocean History Panel - AMANDA PALMER

Site Survey Panel - AUDREY MEYER

Southern Oceans’ Regionat Panel - LOU GARRISON

Technology & Engineering Development Committee - BARRY HARDING
Tectonics Panel - CHRISTIAN AURDUX

Western Pacific’Regional Panel - AUDREY MEYER d

-----------------------------------

PCOM / PANEL LIAISONS

At the 10-12 April Méeiing held in Washington, DC, the Planning Committee
approved the following reassignment of PCOM members acting as panel Tiaisons.
This new Tiaison scheme became effective on 1 May 1987.

LITHP: Kastner / Robinson WPAC: Pisias / Taira
SOHP:  Brass / von. Rad DMP: Langseth & McDuff
TECP:  Shipley / Eldholm IHP: Gartner / Cadet
ARP: Ross / Cadet;’ PPSP: Pisias

CEPAC: Coulbourn & Larson $SP: Langseth / Francis
10P: Larson / von Rad TEDCOM: Francis

Sop: McDuff & Pistas

-----------------------------------

PALECMAGNETIC OBJECTIVES FOR THE OCEAN DRILLING PROGRAM

Copies of the report of a JOI/USSAC sponsored workshop on
paleomagnetic objectives for ODP, held 4-7 September 1986, can be
obtained by writing to:

Dr. Kenneth L. Verosub
Department of Geology
University of California, Davis
Gavis, CA 95616
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JOI / USSAC WORKSHOPS

Several JOI-USSAC Workshops are scheduled for the next several months. If you
are interested in- attending one of these workshops you should contact one of ithe
convenors directly. These workshops are advértised in greater detail in EOS 'and
other journals. The workshops are:i: i
il 1
WELLBORE SAMPLING '
27-28 May/|1987 - Houston, TX
Dr. Barry Harding
Dr. ﬁﬁchagd Traeger

CARRIBEAN REGION
17-21 November 1987 - Jamaica
Dr.Robert Speed -

I '
PRECISE DATING OF OCEANIC BASALTS _5
Fall 1987 - Northwestern University . )
Dr.1Rodey Batiza
Dr. Robert A. Duncan
Dr.'D.R. Janecky .

U.S. Workshops in support of the Océan Drilling Program are §ponsored by the.jOIL
USSAC. If you are interested in proposing such a workshop) please contact 'Dr.
Ellen Kappel at JOI, Inc. for proposal guidelines. '

TersrerreRsrtersrsnRvaanarERT LY saaa

{

PUBLIpATIONSjUPDATE
. v

The Part A, or Initial Report, portion of Vol. 3 of the Proceedings of the Ocean
Drilling Program was printed, bound}[and distributed in April 1987. Vol. 104A is
due in July, and Vol. 105A in August. Additional Part A volumes in press are
those for Legs 106, 107, 108, 109, 110, and 111.

Owing to the lack of scuff resistanéE of the chrome-finish cover material usedion
Volume 101A/102A, we decided to switch to a cloth-based material for Vol. 103A
and subsequent volumes because of its greater resistance to wear. Although we
had originally selected the cloth 'fabric for our covers, we switched to the
paper-based cover material because the printer recommended it for its durability
and its guaranteed availability oveﬁithe term of our printing subcontract. .
: ]
The status of manuscripts we have réceived.for the Part B portions of Vols. 101,
102, 103, and 104 is shown in the following table:

(Status as of 20 April 1987} Vols: 101B 102B 103B 104B !
Total manuscripts received: . ', 29 7 30 15 Ij?
Manuscripts reviewed and sent for i
author revision: 8 3 7 2
Revised manuscripts received from authors: 3 2 1 2

Manuscripts accepted and sent to .
editorial processing: | 3 2 - -
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SAMPLE DISTRIBUTION

The twelve-month moratorium on
samples distributed after a cruise,
is completed for Ocean Drilling
Program Legs 101-109. Approved
requests for materials from these
cruises no longer require
contribution to the ODP Initial
Reports. These cruises include cores
collected in the equatorial Atlantic
of f the coast of northwest Africa
and on the Mid-Atlantic Ridge south
of the Kane Fracture Zone (Leg 109).

Preliminary sample record,inventories
for ODP Legs 101 through 108 and 110
through 113 are now in searchable
database structures. The sample
investigation database searchable by
keywords is now on line at QODP. The
DSDP sample investigations database
has been uploaded and keyboarding of
the ODP sample requests is in
progress. At present, the most
efficient way to access this database
is for investigators to request that
a search be done by 0DP staff.

Investigators requiring information
about the distribution of samples
and/or desiring samples, or who want
information about the sample
investigation or sample records
databases, should address their
requests to: '

The Curator

Ocean Drilling Program

Texas A&M University Research Park
1000 Discovery Drive

College Station, Texas 77840

(409) 845-4819

LR R P I

MISSING THIN SECTIONS

Many thin sections that were loaned
to investigators from DSDP
Repositories are still missing from
the collection. These thin sections
are a unique representation of the
material on which the descriptions of
each core are based and are a part of
the reference collection maintained
at each Repository for visiting
scientists and for future studijes,
Their absence diminishes the
usefulness of the collection to
entire scientific community. A1l
investigators who have borrowed thin
sections are urged to return them as
so0n as possible to the repository
where the corresponding cores are
stored. Questions should be referred
to:

The Curator

Ocean Drilling Program
Texas A&M University

P.0. Drawer GK

College Station, TX 77840

(409) B45-6620

LEGS 101 THROUGH 109 DATABASES

0DP databases for Legs 101 through

-109 are available to the public as of

the middle of June, 1987. Anyone who
wishes to make a request can do so by
calling or writing the ODP Data Base
Group. Please contact Kathe Lighty
at (409)845-8495 at the Ocean
Drilling Program, 1000 Discovery
Drive, College Station, Texas 77840.

------------------

TELEMAIL LISTINGS WANTED

The JOIDES Journal will now list Telemail addresses as well as telephone and
telex numbers. If you have a Telemail listing, please forward it to: Cherry
Moss, JOIDES Office, College of Oceanography, Oregon State University, Corvallis,

OR 97331 (Telemail: JOIDES.OSU},
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JOI/USSAC ODP FELLOWSHIP

. ‘ ¥
Joint Oceanographic Institutions, JInc., in- cooperation with the U.S. Science
Advisory Committee, has announced an Ocean Drilling Program igraduate fellowship.
The fellowship will provide an opportunity for scientists of unusual promise;and
ability who are in residence at u.s. institutions to conduct research compatible
with the research interests of theHODP. The award for a doctoral candidatefi’s .
$18,000, to be used for stipend, tuition, benefits, research|costs and incidental
travel, if any. Applications for participation as a shipboard scientist on the
JOIDES RESOLUTION must be received by 1 September 1987. Applications that ddfhot’
nvolve participation in an ODP cruise must be submitted by'l January 1988. . An-
application packet, with instructions and' information on upcoming cruises,-is
available from: ‘ ' i
JOI/USSAC Ocean Drilling Program Fellowship )
Joint Oceanographic Institutions, Inc. !
1755 Massachusetts Ave., NW, Suite 800 ! r
Washington, DC 20036

| z gt
|

PHYSICAL#PROPERTIES WORKSHOP REPORT AVAILABLE
I

¥

) ‘ . A
A JOI/USSAC sponjored wbrkshop on Measurement of Physical

SHmax Properites and Me§hanica1’$tate in the Odean Drilling Prdgram
l was held on 26-28'lJune 1986, at Cornell University. Daniel E.
Karig {(Cornell) and Matthew Salisbury (Dalhousie) convened this

workshop at which pirections for QDP downhole measurements were
discussed. Copies of the report are available from:
) ) ) 1
{ Daniel E. Karig f .
Department of Geological Sciences |
I Cornell University |
Ithaca, NY 14853-1504

- A #— Spmin

e

DSDP/ODP SITE SURYEW.CATALOGUE

|
The revised and updated catalogue ofj DSDP and\ODP site survey data will be
available from the ODP Databank in the sUmmér:of 1987. Included will be track
charts and descriptions of data available for' each survey carried out in support
of ocean drilling. For further information contact the Manager, oDP Databank,;
Lamont-Doherty Geological Observatory, Palisades, NY 10964. ' 4
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SELECTION PROCESS FOR SHIPBOARD SCIENTISTS ON ODP CRUISES
We at ODP have received a number of been identified, usually by one year
questions about the process by which prior to the start of the cruise.
shipboard scientists are selected for After the Co-Chief Scientists are
ODP cruises. This selection process invited, the ODP Manager of Science
involves two contractual obligations. Operations discusses shipboard
First, the Science Operator, Texas scientific staffing needs with them
ASM University, has final responsi- and solicits neminations for
bility for selecting all scientific scientists from the non-U.S. member
staff who will participate on a countries. This process takes
specific leg. Second, the several months, and invitations are
"Memorandum of Understanding" signed mailed to most of the prospective
by all members states that, on shipboard scientists by about eight
average, each non-U.5. member should months prior to the cruise. Because
have two shipboard scientists on each inevitably a number of invitees
0DP cruise. cannot participate and must be
replaced by other applicants,
Scientists interested in staffing is usually not completed
participating on an ODP cruise should until about four months prior to the
contact ODP/TAMU for a "Cruise cruise. Even then, last-minute
Participant Application Form." U.S. changes in shipboard scientists’
scientists and scientists from plans sometimes mean that other
non-member countries should submit applicants may be invited to
this form to the Manager of Science participate on a cruise on much
Operations at ODP/TAMU; scientists shorter notice.
from non-U.S. member countries should
submit the form to ODP/TAMU and give The shipboard staffing timetable
a copy of the application to the QDP outlined above is an ideal schedule,
office in their country. Though allowing most scientists adequate
applications are accepted until the time to arrange to be absent from
specific cruise leaves port, ideally their offices for the duration of the
they should be submitted by about cruise. However, this timetable
ten months prior to the cruise to cannot be maintained when cruise
make sure they receive effective objectives or Co-Chief Scientist
consideration. selections are not identified by one
) year prior to sailing. In such
0DP/TAMU works closely with the situations, staffing proceeds in an
designated Co-Chief Scientists in identical manner, but on an
staffing each cruise. Therefore, the accelerated timetable so as to give
staffing procedure does not begin shipboard scientific invitees as much
until the Co-Chief Scientists have time as possible before the cruise.

DSDP/ODP SITE SURVEY CATALOGUE

The revised and updated catalegue of DSDP and ODP site survey data will be
available from the ODP Databank in the summer of 1987. Included will be track
charts and descriptions of data available for each survey carried out in support
of ocean drilling. For further information contact the Manager, ODP Databank,
Lamont-Doherty Geological Observatory, Palisades, NY 10964,
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Cruise Pm-l’?dpqt Application Form
Name (first, middle last) I
Insﬁtuﬂ.on (including address) _ Telephone (work)
(homse)
¢ Tolex/Cable: |

Permanent Institution Address (if ditterent iom above) . i
| f

= { —
Passport Na/Exp Date/Country, b | i i

Present Position: Date ot Birth, Sex. :
Geographic Reglon(s), Scientific Problom(s)' o! lruorosl (Leg numbers) i lmorwn) AL

I ;ni

Dato(s) Available: ! )
Reason(s) for Interest (if necessary. expand Ln lener)

Expertise (petrologist, sedimentologist. etc) __ ‘ . 1
Education (highest degree and date) : :
Experlence (attach cumiculum vitae) . '

| i

Selecied Publications Relevant to Roq-uesletc:l Cruise: '

i
Porsonal and/or Scientific References (ncmé" and address) r
|

I .
Previous DSDP/ODP Involvement and Ncmuf'e of Involvement: (le cruise pcmk%ipcmt shore-based partici-
pani, contributor, 1eviewer, elc)

Iy

Kl
1 '

N 1
Stafting decisions are made in consultation witlp the co-chief scientists and take into account nominations tro%n
pariner countries: final responsibility for statfing rests with CDP at TAMU. o
Please retum this form to: i . i |
Manager of Science bpemﬁons ' ;
Ocoan Drilling Progrum !
Toxas AEM University » JI i
College Station, TX 11843-:“69 :

Applicants from JOIDES partner countries shculd ensure that they send a copy ot their applications to their
respective national ODP offices. t

} ;

Facsimile of Cruise Participation App11cat1on form. Further, information en
cruise participation and application materials may be obtained from ODP/TAMU
1000 Discovery Drive, College Stat1on, X 77840




50 Vol. XIII, No. 2

AAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ODP DISPLAY AVAILABLE

A new portable ODP display is available for use at meetings and conventions. The
display folds into two compact cylinders and may be put on board a plane as
luggage or shipped. The display has been used at meetings in the U.K., Norway
and the American Association of Petroleum Geologists meeting in Los Angeles. For
more information and scheduling, contact Robin Smith, J0I, 1Inc., 1755
Massachusetts Ave., NW, Washington, DC 20036, Telephone: (202) 232-3900.

ODP BROCHURE
The general brochure for the Ocean Drilling Program has been updated. This
edition features a color photo of the JOIDES RESOLUTION when she was in the
Panama Canal. The section on research has been updated and includes a summary of

cruises in the South Atlantic. Copies may be ordered from Karen Riedel, Ocean
Drilling Program, 1000 Discovery Drive, College Station, TX 77840 USA.

---------- bressumbbsecsn Rty

DRILLING BULLETIN BOARD

A new electronic bulletin board other matters are also posted

called DRILLING is now available on regularly. Use of the DRILLING
Omnet’s Science Net. The board bulletin board is encouraged to
includes items of interest to both announce appropriate meetings,

the Ocean Drilling and Continental workshops, results, etc.

Drilling Programs, coordinated by

JOI, Inc. and DOSECC, Inc. If you have any questions about the
respectively. Weekly summaries from DRILLING bulletin board, please

the JOIDES RESOLUTION are posted to contact the coordinator, Dr. Ellen
DRILLING, as well as ship schedules Kappel (telemail E.Kappel, telephone
for forthcoming ODP legs and updated 202-232-3900). Information about
schedules of JOIDES committee accessing Omnet can be obtained from:
meetings. Information on new Omnet Inc., 70 Tonawanda St., Boston,
programs, proposal deadlines and MA 02124 (telephone 617-265-9230),

---------- ttererrraacsnrr s RuRddtnn

REQUEST FOR NOTICES

The editorial staff of the JOIDES Journal encourages members of the scientific
community to submit news items for publication in the JOIDES Journal. We would
welcome updates on: upcoming meetings, workshops and symposia; availability of
relevant publictions and workshop reports; or any other items of interest to the
ODP community.

The Journal is published in February, June and October of each year; notices
should be received no later than one month before press time to ensure their
publication. Please send items to:

JOIDES Journal
c/o JOIDES Office
College of Oceanography
Oregon State University
Corvallis, OR 97331 USA
Telemail: JOIDES.OSU
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BIBLIOGRAPHY OF THE OCEAN ORILLING PROGRAM

' ! ‘
The following publications are available from the ODP Subcontractors. Informatiqﬁ
from TAMU be obtained from ODP Headquarters, 1000 Discovery Drive, College Station,
TX 77843-3469. Information from the Lamont-Doherty Geological 'Observatory can be

obtained from R. Jarrard, Borehole Rejrarch Gﬁoﬂp, L-DGO, Paligades, NY 10964..%

N Y e e ,—— e ——

VN
TEXAS A&M UNIVERSITY i H;
i . | - -
1. Proceedings of the Ocean Dri]]ing!?rogram, bart A (Initial Reports) L
. . .
Volumes 101/102  published togetﬁ%r, December 1986 ; "
Volume 103  published April 1987 . :
A I oot
2. Technical Notes ! N
#1 Preliminary time estimates foﬁ coring operations (REV. EDITION Decemben‘éﬁ)
42 Operational and laboratory capabilities of JOIDES RESOLUTION (June 85) o/l
#3 Shipboard scientist’s handbook (September 85) : \
#4 Five papers on the Ocean Dri1ﬂjng Program from "0C£ANS|’85" (May 86) 44
#5 Water Chemistry Procedures aboard JOIDES RESOLUTION (September 86) W
#6 Organic Geochemistry aboard JOQIDES 'RESOLUTION - An Assay {(September 86)ﬂp
#7 Shipboard Organic Geochemistry on JOIDES RESOLUTION (September 86) LB}
3. Scientific Prospectuses y | o
#0 (March 1986) Leg 100 [#9 (March 1986) Leg 109! N
#1 (January 1985) lLeg 101 #10 (April 1986) Leg 110,
#2 (February 1985) Leg 102 #11 (July 1986) Leg 111 ! i
#3 (March 1985) Leg 103 #12  (August 1986) Leg 112 _ N
#4  (April 1985) Leg 104 #13 (October 1986) Leg 113
#5 {June 1985) Leg 105 #14 (February 1987) Leg 114
#6 (September 1985} Leg 106 #15 (May (1987) Leg 115 -
#7 (October 1985) Leg 107 #16 (May 1987) Leg 116 X
#8 {December 1985) Leg 108 ] | | ; - ,
4. Preliminary Reports N o !
RN
#0 (May 1986) Leg 100 #8 (Judg 1986) Leg 108 107 '
#1 (April 1985) Leg 101 #9  (August 1986) Leg 109|108 X
#2  (June 1985) Leg 102 #10 (September 1986) Leg 110
#3  (July 1985) Leg 103 #11 (November 1986) Leg 111
#4 (September 1985) Leg 104 #12 (February 1987) Leg 112 s
#5 (December 1985) Leg 105 #13 (May 1987) Leg 113 : *
#6 (March 1986) Leg 106 #14 (June|1987) Leg 114
#7  (May 1986) Leg 107 [
5. Other Items Available i L : ;f
- Ocean Drilling Programl(in Eng]isﬁ, FrénéﬁJ Spanish or Gefman) ﬁf
- Onboard JOIDES RESOLUTION ; . .
- 00P Sample Distribution Policy . A AR
- Instructions for Contributors to the Proceedings of the Ocean Drilling Program
- ODP Engineering and Drilling Operations
LAMONT-DOHERTY GFOLOGICAL OBSERVATORY: ’

Wireline Logging Manual (2nd Edition,;Decembgr, 1986)
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NATIONAL GEOPHYSICAL DATA CENTER
DSDP DATA REQUEST PROCEDURES

[ W W A W S g ey

INTROBUCTIGON

The Information Handling Group of the
Deep Sea Drilling Project was
responsible for all scientific data
collected on board the Glomar
CHALLENGER and produced in the Deep
Sea Drilling Shore laboratories
during the program’s 96 cruises. All
DSDP data files have been transferred
to the National Geophysical Data
Center (NGDC) as of May, 1987. A
summary of DSDP data available is
given in the following pages. All
prime data collected as part of the
Deep Sea Drilling operations and some
special files compiled by the DSDP
Information Handling Group are
available for distribution from NGDC.

DATA SERVICES

Data files can be provided in their
entirety on magnetic tape according
to user specifications. WNGDU is also
able to provide researchers with a
full range of correlative marine
geological and geophysical data from
other sources. NGDC will provide a
complimentary inventory of all data
available on request. Inventory
searches are custom tailored to each
user’s needs {(ie. geographic area,
parameter measured, etc.).

Information from the DSDP Site
Summary file is fully searchable and
distributable in PC-compatible form
on floppy diskette, as well as in the
form of computer listings and
graphics, and magnetic tape. NGOC is
working on making all of the DSDP
data files fully searchable and
available in PC-compatible form.
Digital DSDP geophysical data are
fully searchable and available on
magnetic tape.

In addition to the DSDP data files
described in the following table,
NGDC can also provide analog

PO T U TE PO TP DeUT

geological and geophysical
information from the DSDP on
microfilm. One summary publication,
"Sedimentology, Physical Properties,
and Geochemistry in the Initial
Reports of the Deep Sea Drilling
Project volumes 1-44: An Overview",
Report MGG-1, is also available.

DATA REQUEST PROCEDURES

Data requests may be made by
telephone or by letter. Costs for
services are as follows: $100 per
magnetic tape, $50 per floppy
diskette, $35 per reel of microfilm,
$12.50 per copy of Report MGG-1.
Costs for computer listings and
custom graphics vary. Prepayment is
required by check er money order .
{drawn on a U.S. bank), or by charge
to Mastercard, VISA, or American
Express. A $10 surcharge is added %o
all foreign shipments, and a $15 fee
is added to all rush orders.
Shipping and handling is inciuded in
the prices quoted.

FOR MORE TNFORMATION

Data Announcements describing each
DSDP data set in detail are available
at no charge on request. For
additional information on data
availability, costs, ordering, etc.,
please contact:

Marine Geology and Geophysics
Bivision

National Geophysical Data Center
NOAA E/GC 3 Dept. 334

325 Broadway

Boulder, CO 80303

303-497-6338 (FTS 320-6338)

for technical details, call
303-497-6339 (FTS 320-6339) or write
to the address above.

At et
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AVAILABLE DSDP DATA

Data file: legs available

Data source

i Description |

| Comments

Part 1. Lithologic and stratigraphic data

Paleontology: 1-96

Smear Slide: 1.96

Thin Sections: 4-92

Visyal Core Descriptions: 1-96

Visual Core Descriptions - igne-
cus rocks: 4-94

SCREEN: 1-36

Iitial Reports

Shipboard data

Shipboard Data

Initial Reports

Shipboard data

Shipboard data

Processed data

"Data for 26 [fossil groups. Code names,
| abundance and preservation data lor all Ter-
tiary fossils found thus far in DSDP material.
The fossil dictionary comprises more than
12,000 [ossil names and codes.

Information about the nature and abundance
of sediment components.

Petrographic  descriptions of igneous and
metamorphic rocks. Includes information on
mineralogy, texture, alteration, vesicles, ete.

Created from shipboard descriptions of the
core sections. Information about core color,
sedimentary structures, disturbance, ete.

Igneous and metamorphic rock lithology, tex-
ture, structire, mineralogy, alteration, etc.

Computer generated lithologic classifications.
Basic composition data, average density, and
age of layer.

Does not include Mesosoic fos-
sils. No data for Leg 83. Legs
1-85 at NGDC.

No data for Leg 83 (hard rock

cores only}. A

i
No data for Legs 1-3, 5, §, 9,
15, 20-2%, 24, 27, 40-41, 42B,

44, 47-48, 50, 56, 71-72,"75-76,
78, 80, 95, 96

No data for Legs 40, 41B, 44,
47-48, 50, 56, 95, 06. Legs 22-
94 available in digital form.

Part 2. Physical properties and quantitative ana

lytic core data |

Carbon-carbonate; 1-96

Grain Size: 1-79

GRAPE (gamma ray
attenuation porosity
evaluator): 1-96

Hard-rock major element anal-
yses: 13.92

Hard-rock minor element anal-
yses: 13-92

Hard-rock paleomagnetics: 14-

92

Insersitial Water Chemistry: 1-
96

Long-¢ore spinner magné-
tometer sediment
paleomagnetics: 43, 68, T0-
72,75, 90

Discrete sediment sample mag-
netics: 1-94

Alternating field demagnetiza-
tion: 4-96

Shore Laboratory |
Shipboard, car-
bonate bomb data

Shore laboratory '

Shipboard data

Shore-based and
shipboard analy-
ses

Shore-based and
shipboard analy-
ses

Shore-based and
shipboard

Shore-based and
shipboard ana-
lyses

Shipboatd  ana-

Tyses i

Shipboard labora- |

|
|
o I
|‘

Shipboard Iabora:’
tory

Percent by weight of the iotal carbon,
organic carbon and carbon carbonate content
of a sample. Bomb datia has carbonate only.

Sand-silt-clay content of sample.

.
Continuous core density measurements.

A ‘
[ E
Majorj-element chemical analyses of igneous,
metamorphlc and some sedimentary rucks
composed lof volcanlc material.
Mmur-a!emem chermcal analyses of lgneuus.
m:ta.mnrphl: and |some sedimentary rocks
composed 'of volcamc material,
[N
Paleo!nagnen‘c a.nd ‘rock magnetic measure-
ments "of i Lgneous and metamorphic rocks and
a few sedlmema.ry\rocku composad of volcanic
material. E
B |
Quanr.lt.uwe mnI and/or pH, salinity, alkalin-
ity analyses of interstitial water and surface
sen water snmples
Paleomagnenc measurements:
and mtenslt.y of magnetization.
hydrauhqpnsgon cores only.

J‘ 1

declination
Data {rom

Paleomngneuc measurements: declination,
inclination, a.nd intensity of magnetuanon
NRM measurements and AFD mensurements
when available,

Pal gnetic ts of sediments on
which altema:mg field demagnetization is
carried out.

No data for Legs 46, 83, B8, 61,
§2.

No data coltected for Leg 16, 64
and 65.

No data for Leg 46.

No data for Legs 20, 2i, 31, 40,
42B, 44, 47, 48, 50, 56, 7i, 93-
96. '

No data [or Legs 20, 21, 27, 35,
40, 42B, 44, 47, 48, 50, 56, 57,
66, 67, 71, 93-96.

No data for Legs 1.13, 17, 18,
20-22, 24, 30, 31, 35, 36, 39,
40, 47, 48, 50, 56, 57,.67, 68,
74, 93-96. '
No data for Legs 46, 8§.

o

Should be used with rumatmn
since the cores wer! later
discovered Lo be rust-

contaminated and disturbed.
Guality of the data for each
core clarified by documenta-
tion.

Raotary cores: t-76, 78 encoded.
HPC cores: 71-75 encoded. No
data for 95, 96.

Rotary cores; 4-73 encoded.
HPC cores: 72-79 encoded.
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Part 2. Physical properties and quantitative analytic core data. (Cont.)

Senic velocity: 2-95

Vane Shear: 31-94

Analytic water content,
porosity, and density: 1-96

Well Logs: 6-96

X-ray mineralogy: 1-37

Shipboard
yses

ana-

Shipboard data

Shipboard labora.
tory

Shipboard data

Shore laboratory

Hamilton frame and ‘ear mufl” methods.

Sediment shear strength measurements using
Wykeham Farrance 2350 and Torvane
instruments. )

Measuyrements by syringe method from
known volumes of sediment.

Analog charts and magnetic tapes produced
by Gearhart-Owen and Schlumberger.

X-ray diffraction

No data for Legs 1, 13, 96.

No data for Legs 32-37, 39-40,
45-46, 49, 52-56, 59-60, 62, 65-
67, 70, 77, 79, 81.84, 86, 58-89,
92.

No data for Leg 41.

Schlumberger LIS tapes: 48, 50,
51, 57, 80-84, B7, 89, 95, 06.
Gearhart-Owen tapes: 60, 61,
63-65, 67, 68, 70, 71, 74-76, 78.
Analog data only: 6, 8, 46, 66,
69.

Data for Legs after 37 not
available in digital form.

Part 3. Underway geaphysics

Bathymetry: 7-96

Magnetics: 7-98

Navigation: 3-9¢

Seismic: 1-96

Shipboard data

Shipboard data

Shipbeard data

Shipboard data

Analog record of water-depth profile.

Analog recerd produced on the Yarian mag-
netometer in gammas. Digitized at S-min.
intervals on an OSCAR X-Y digitizer,

Satellite fixes and course and speed changes
that have been run through a navigation
smoothing program, edited on the basis of
reasonable ship and drift velocities and later
merged with the depth and magnetic data.

Sub-bottem profiles recorded on Eda Western
Graphic Model 550. Digital data for Legs
89-96 in SEG-Y tape format,

Available as digital data and
35mm  continuous microfilm.
No data for Legs 10-12, 57-60.

No data for Legs 10, 1}.

Both Bolt and Kronllite filters
available on board. Fasi and
slow  sweeps available on
microfilm and photographs.

Parir. 4. Special reference fles

Site Summary: 1-96¢

AGEPROFILE: 1-96

COREDEPTH: 1-9¢

Initial Core De-
scriptions

Initial Reports
Hole summaries

Shipboard
maries

sum-

Information on general hole characteristics
{i.e., location, water depth, sediment nature,
basement nature, etc.).

Definition of age layers downhole.

Depth of each core. Allows determination of
precise depth (in m) of a particular sample.

Part 5. Aids to research

SAMFLE RECORDS

Inventery of all shipboard samples taken,
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DR. DOUGLAS CALDWELL, Chairman
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Telex: (RCA) 258707/J0ID UR
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{Alt: Dr. Lawrence F. Small]

DR. BERNARD BIJU-DUVAL
IFREMER
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Texas A&M University
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Telephone: (409)845-3651
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Telemail: Ocean.Drilling.TAMU

DR. EDWARD A. FRIEMAN

Scripps Institution of Oceanography,
A-010

University of California, San Diego
La Jolia, CA 92093

Telephone: (619)534-2826

|
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University of Washington yod
| Seattle, WA 98195 S
Telephone (206)543-6605 -
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School of Oceanography, WB-10 i
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University of Hawaii

2525 Correa Road|

96822

Te1ephone (808)948-8760

iITelex: (RCA) 7238285/HIGCM HR

‘ Te]ema11: Hawaii.Inst N
L |[ATL: Dr. Ralph Moberly :
Telephone: (808)948 8765]

i IDR MICHAEL J. KEEN s
' Atlantic Geoscience Centre e
| Bedford Institute to
‘ P 0. Box 1006 “,
Dartmouth Nova Scot1a B2Y 4A2 I
Canada e
| " Telephone: (902)426 2367 “1
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[A1t: Dr. Roy Hyndman -
| 't see WPAC for address] oy
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Telephone: (401)792-6222
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DR. ARTHUR MAXWELL

Institute for Geophysics

University of Texas at Austin
4920 North I.H. 35

Austin, TX 78751

Telephone; (512)471-6156

Telex: 9108741380/UTIG AUS

Telemail: A.Maxwell

[Alt: Dr. Thomas A. Davies
see IOP for address]

DR. TAKAHISA NEMOTO

Ocean Research Institute
University of Tokyo
1-15-1, Minamidai
Nakano-ku, Tokyo 164
Japan

Telephone: (81)(3)376-1251
Telex: 25607/0RIUT J

[Al1t: Dr. Kazuo Kobayashi]

DR. BARRY RALEIGH

Lamont-Doherty Geological Observatory
Columbia University

Palisades, NY 10964

Telephone: (914)359-2900 x345

Telex: 7105762653/LAMONTGEQ

Telemail: Lamont

[A1t: Dr. Dennis Hayes]

DR. JOHN STEELE

Woods Hole Oceanographic Institution
Woods Hole, MA 02543
Telephone:(617)548-1400, x2500
Telex: 951679/0CEANIST WOOH
Telemail: WHOI.Geol.Geoph

DR. JAN STEL
KNAW/Netherlands Council of Oceanic
Research
P.0. Box 19121
NL-1000 GC Amsterdam
Netherlands
Telephone: {31){20)22-29-02 x125
Telex: 16064/NRZ NL
[Alt: Dr. Mats-Ola Ottosson
Swedish Natural Science Research
Council
Box 6711
$-113 85 Stockholm, Sweden
Telephone: {46)(8)15-15-80
Telex: 13599/RESCOUN S]
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JOI Ljaison:

Dr. James Baker

JOI, Inc.

1755 Massachusetts Ave., NW
Suite 800

Washington, DC 20036
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Telephone: (202)232-3900
Telex: {RCA)257828/BAKE UR UD
Telemail: J.Baker

NSF Liaison:
Dr. Donald Heimrichs
Oceanographic Centers and Facilities
Section (OCFS)

National Science Foundation
1800 G Street, NW

Washington, DC 20550
Telephone: (202)357-7837
Telex: 257653/NSFO UR
Telemail: NSF.OCE.QDP

PCOM Liaison: Pisias

Science Operator Ljaison:
Dr. Philip D. Rabinowitz
Ocean Drilling Program

Texas A&M Univ. Research Park
1000 Discovery Drive

College Station, TX 77840
Telephone: (409)845-2673
Telex: 792779/0DP TAMU
Telemail: Ocean.Drilling.TAMU

PLANNING COMMITTEE (PCOM)

DR. NICKLAS PISIAS, Chairman
(Liaison to PPSP, WPAC, SOP)
College of Oceanography
Oregon State University
Corvallis, OR 97331
Telephone: (503)754-2600
Telex: (RCA) 258707/J0ID UR
Telemail: JOIDES.OSU
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Telephone: (503)754-2296
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Rosenstiel School! of Marine and
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University of Miami
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Miami, FL 33149
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Telex: 317454/VOFM RSMAS MIA
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(Liaison to ARP, IHP)

Laboratoire de Geologie Structurale
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Univ. Pierre et Marie Curie
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[Al1t: Dr. Jean Francheteau
see CEPAC for address]

DR. WILLIAM T. COULBOURN

(Liaison to CEPAC)

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822 e
Telephone: (808)948-8711 or -8489
Telex: (RCA) 7238285/HIGCM HR o
Telemail: Hawaii.Inst i

DR. OLAV ELDHOLM ;
{Liaison to TECP) k
Institutt for Geologi |
University of Oslo
Postboks 1047, Blindern
N-0316 0slo 3, Norway
Telephone: (47)(2)45 66-76 or -50- 50t
Telex: 79367/ESCON N
[A1t: Dr. Hans R. Thierstein
Geologisches Institut
ETH-Zentrum
CH-8092 Zurich, Switzerland
Telephone: (41)1-256-3666 ;
Telex: 53178/ETH BI CH] S

DR. T.J.G. FRANCIS
{Liaison to SSP, TEDCOM)
Institute of 0ceanograph1c Sciences |
Brook Road
Wormley, Godalming
Surrey GU8S 5UB, U.XK.
Telephone: (44)42-879-4141
Telex: 858833/0CEANS G
Telemail: I0S.Wormley
[A1t: Dr. Robert B. Kidd
see SSP for address]

DR. STEFAN GARTKER
(Liaison to IHP) |
Department of Oceanography i
Texas A&M University ‘
College Station, TX 77843 }
Telephone: (409)845-8479

Telex: 792779/0DP TAMU

Telemail: Ocean.Drilling.TAMU

DR. MIRIAM KASTNER t
{Liaison to LITHP) |
Scripps Institution of Oceanography,!
SYH A-012 [
University of California, San Diego
La Joila, CA 92093 w
Telephone: {619)534-2065 !
Telex: 9103371271/UCWWD SIO DG
Telemail: Scripps.WWD
[Al1t: Dr. Edward L. Winterer
Telephone: (619) 534-2360 t
Telemail: E.Winterer] p
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(Liaison to DMP, SSP)
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Columbia University
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Telex: 7105762653/LAMONTGEO

Telemail: M.Langseth

[A1t: Dr. Dennis Hayes]
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(Liaison to IOP} CEPAC)
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University of Rhode Island ,H

Narragansett, RI 02882-1197

Telephone: (401)792-6165

Telex: (RCA) 7400188/LARS UC
Telemail: R. Larson

{A1t: Dr. Margaret Leinen .

. Telephone: (401) 792-6268 ‘
Telemail: M.Leinen]

DR. RUSSELL E. McDUFF |
{Liaison to DMP, SOP)

Department of Oceanography, WB- 10
University of Washington ;!
Seattle, WA 98195
TeTEphone {206)545-1947
Telex: 9104740096/UW U1
Telemail: R.McDuff

DR. PAUL T. ROBINSON I
(Liaison to LITHP)
'Department of Geo]ogy
Dalhousie University
Halifax, Nova Scotia B3H 3J5
Canada

; |
. I Telephone: (902)424-2361
| | Telex: 01921863/DALUNIVLIB HFX

1
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|Telema11 P.Robinson
[A1t: Dr. John Malpas
see LITHP for address]

.DR. DAVID ROSS
(Liaison to ARP)
Department of Geology and Geophysics
' Woods Hole Oceanographic Institution
'Woods Hole, MA | 02543
' Telephone: (617,)548-1400 x2465 j]
Telex: 9516791/0CEANIST WOOH
Telemail: WHOI. Ge01 Geoph ;
fAlt: Dr. Brian Tucholke '
see ARP for address]
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DR. THOMAS H. SHIPLEY
{Liaison to TECP)
Institute for Geophysics
University of Texas at Austin
4920 North I.H/! 35
Austin, TX 78751
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Telex: 91068741380/UTIG AUS
Telemail: UTIG.Austin

PROF. ASAHIKO TAIRA

(Liaison to WPAC)

Ocean Research Institute
University of Tokyo

1-15-1 Minamidai

Nakano-ku, Tokyo 164, Japan
Telephone: (81)(3)376-1251 x256
Telex: 25607/0RIUT &

[Al1t: Dr. Kazuo Kobayashi]

DR. ULRICH VON RAD

{Liaison to 10P, SOHP)
Bundesanstalt fur Geowissenschaften
und Rohstoffe

D-3000 Hannover 51

Postfach 510153

Federal Republic of Germany

Telephone: (49)511-643-2785

Telex: 923730/BGR HA D
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J0I Liaison:
Dr. Thomas Pyle
JOI, Inc. :
1755 Massachusetts Ave., NW
Suite 800
Washington, DC 20036
Telephone: (202)232-3900
Telex: (RCA)257828/BAKE UR UD
Telemail: T.Pyle
NSF Liaison:
Dr. Richard Buffler
Ocean Drilling Program
National Science Foundation
1800 G Street, NW
Washington, DC 20550
Telephone: (202)357-9849
Telex: 257653/NSFO UR
Telemail: NSF.QOCE.ODP
Science Operator Liajson:
Dr. Louis E. Garrison
Ocean Drilling Program
Texas A&M Univ. Research Park
1000 Discovery Drive
College Station, TX 77840
Telephone: (409}845-8480
Telex: 792779/0DP TAMU
Telemail: Ocean.Drilling.TAMU
Wireline Logging Services
Contractor Liaison:
Dr. Roger N. Anderson
Lamont-Doherty Geological Observatory
Columbia University
Palisades, NY 10964
Telephone:{914)359-2900 x335
Telex: 7105762653/LAMONTGED
Telemail: Borehole
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Universitat Tubingen
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7400 Tubingen

Federal Republic of Germany
Telephone: (49)7071-292-496
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Attantic Geoscience Centre
Bedford Institute of Oceanography
P.0. Box 1006

Dartmouth, Nova Scotia
Canada

Telephone; (902)426-2734
Telex: 01931552/BI0 DRT
Telemail: Bedford,Inst
[Alt: Dr. Charlotte Keen]
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DR, KIM D. KLITGORD

(Liaison to LITHP)

Atlantic Marine Geology Branch
U.S. Geological Survey

Woods Hole, MA 02543
Telephone: (617)548-8700
Telex: 951679/0CEANIST WOOH
Telemail: WHOI.Geol.Geoph

DR. HANS-CHRISTIAN LARSEN
Greenland Geological Survey
Oster Voldgade 10
DK-1350 Copenhagen K, Denmark
Telephone: (45)(1)}11-88-66
Telex: 19066/GGUTEL DK

[Att: Dr. Andres Maldonado
Jefe de Geologia Marina
Instituto de Ciencias del Mar
CsIC

Paseo Nacional s/n

E-08003 Barcetona, Spain
Telephone: (34)(3)310-6450
Telex: 59367/INPB E]

DR. JEAN MASCLE

(member-at-large)

Laboratoire de Geodynamique sous-Marine
Univ. Pierre et Marie Curie

B.P. 48

66230 Villefranche-sur-Mer

France

Telephone: (33){93)80-75-80
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DR. HISATAKE OKADA
{Liaison to SOHP)

Department of Earth Sciences i
Yamagata University

Koshirakawa-sho, Yamagata 990, Japan'
Telephone: (81)236 -31-1421 x2588
Telex: 25607/0RIUT J !

DR. DALE S. SAWYER |
Institute for Geophysics .
University of Texas at Austin
4920 North I.H. 35

Austin, TX 78751 |

Telephone: (512)451-4238
Telex: 9108741380/ UTIG AUS ’
Telemail: UTIG.Austin !

DR. JEAN-CLAUDE SIBUET
{Liaison to TECP)
IFREMER

29273 Brest, France
Telephone: (33)98-22-42-33
Telex: 940627/0CEAN F

DR. ROBERT SPEED

Department of Geological Sciences
Northwestern University E
Evanston, IL 60201 h
Telephone: (312)492-3238 .
Telex: 9102310040/ H

DR. BRIAN TUCHOLKE
Department of Geology and Geophy51cs
Woods Hole QOceanographic Inst1tut1on
Woods Hole, MA 02543

Telephone: {617)548-1400 x2494
Telex: 951679/0CEANIST WOOH
Telemail: WHOI.Geol.Geoph

DR. ROBERT WHITMARSH

Institute of Oceanographic Sciences ,
Brook Road ‘
Wormley, Godalming F
Surrey GUB 5UB, U.K.
Telephone: (44)42879-4141
Telex: 848833/0CEANS G : F
Telemail: 10S.Wormley .

[Alt: Mr. David Smythe

British Geological Survey

18 Grange Terrace

Edinburgh EH9 2LF, U.K.

Telephone: (44)31-667-1000

Telex: 727343/SEISED G]

kddekk sk

PCOM Liaisons: Cadet & Ross

|
|
Meyers . : l

LITHP | iajson: Malpas
SOHP Liaison:

TECP Liaison: Vogt
TAMU Liaison: Baldauf

!
Centre de Brest L
i
|
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/CENTRAL AND EASTERN PACIFIC
REGIONAL PANEL (CEPAC)
f

DR. SEYMOUR 0. SCHLANGER, .
Chairman !
Dept. of Geological Sciences
Locy Hall
Northwestern Ungvers1ty
"Evanston, IL 60201
‘Telephone: (312)491-5097
Telex: 9102310040/

DR. EARL E. DAVIS .
(Liaison to LITHP) oy
Pacific Geoscience Centre S
"P.0. Box 6000 | ‘
9860 W. Saanich Road i
Sidney, Br1t1sh Columbia BSL 482
Canada V!
Telephone: (604)656 -8438 B
Telex: 0497281/DF0 PAT BAY
[Alt: Dr. R1chard L. Chase
Dept. Geological Sciences .
University of British Columbia”
Vancouver, British Columbia ’
Canada V6T 2B4
Telephone: {604)228-3086
Telex: 0454245/GEOP UBC VCR
_ Telemail: R.Chase]

-DR. MARTIN F.J.! FLOWER

Department of Geelogical Sc1ences
‘University of I1linois |
P.0. Box 4348 | '

< ,Chicago, IL 60680

bi

Telephone: {313)996-9662
Telex: 253846/UNIV ILL CCC CGO |

DR JEAN FRANCHETEAU ‘”:
. Institut de Phys1que de Globe
Lab. de Geophysique Marine i
Univ. Pierre et Marie Curie '

. 14, Place Jussieu

' 75230 Paris Cedex 05, France °
‘Telephone: (33)1-4354-1322 i
\Te1ex 202810/VOLSISM F o
' [Alt: Dr. Jacques Bourgois
|Dept de Geotecton1que
Univ. Pierre et Marie Curie
4, Place Juss1eu
75230 Paris Cedex 05, France
'Telephone: (33)1- ~4336-2525
Telex: 200145/UPMCSIX F]

"DR. HUGH C. JENKYNS

Department of Earth Sciences
1Un1vers1ty of Oxford .

, Parks Road

‘Oxford OX1 3PR, U.K. ‘
i Telephone: (44)865 272023 or 272000
- Telex: 83147/VIA OR G ‘
, [A1t: Dr. P.A. Floyd #;
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Department of Geology
University of Keele

Keele ST5 5BG, U.K.
Telephone: (44)782-62-1111
Telex: 36113/UNKLIB G]

DR. HAKUYU OKADA
‘Institute of Geosciences
Shizuoka -University
‘Shizuoka-Shi 422, Japan
TeTephone: (81)542-37-1111

DR. DAVID K. REA

Dept. of Atmospheric & Ocean Science
University of Michigan

Ann Arbor, MI 48109

Telephone: (313)764-0597

DR. CONSTANCE SANCETTA

Lamont-Doherty Geolegical Observatory
Columbia University

Palisades, NY 10964

Telephone: {914)359-2900, x412

Telex: 7105762653/LAMONTGEO

Telemail: Lamont

DR. DAVID C. SCHOLL

(Liaison to TECP)

U.S. Geological Survey, MS 99
345 Middlefield Road

Menlo Park, CA 94025
Telephone: (415)856-7089
Telemail: D.Scholl

DR. HANS SCHRADER
University of Bergen
Department of Geology, Sect. B
Allegt. 41
5000 Bergen, Norway
[ATt: Dr. A.M. Celal Sengor
Faculty of Mining
Instanbul Technical University
Istanbul CAD.46
Yesilkoy, Istanbul, Turkey
Telephone: (90)(1)433-100
Telex: 23706/1TU TR]

DR. WILLIAM SLITER

{Liaison to SOHP)

U.S. Geological Survey

Branch of Paleontology and Stratigraphy
MS 915

345 Middlefield Road

Menlo Park, CA 94025

Telephone: (415)323-8111 x4147

Telex: 171449/PCS USGS MNPK

DR. ULRICH VON STACKELBERG
Bundesanstalt fur Geowissenschaften
und Rohstoffe

Stilleweg 2

D-3000 Hannover 51

Vol, XIII, No.

Postfach 510153 ‘
Federal Republic of Germany
Telephone: (49){511)643-2790
Telex: 923730/BGR HA D
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PCOM Liaisons: Coulbourn & Larson
LITHP Liaison: Batiza

SOHP Liaison: Saito

SSP Liaison: Lewis

JECP Liaison: Riddihough

TAMY Liaison: Taylor

DOWNHOLE MEASUREMENTS PANEL
{DMP)

DR. PAUL WORTHINGTON, Chairman
Exploration & Production Division
BP Research Centre
Chertsey Road
Sunbury-on-Thames
Middlesex TW16 7LN, U.K.
Telephone: {44)9327-63263
Telex: 296041/BPSUNA G
[Alt: Dr. Roberto Peveraro
Britoil plc.
150 St. Vincent Street
GTasgow G2 5LJ, U.K.
Telephone: (44)41-226-5555
Telex: 777633/BRTOIL G]

DR. SEBASTIAN BELL
(member-at-large)

(Liatson to TECP)

Atlantic Geoscience Centre
Bedford Institute of Oceanography
P.0. Box 1006

Dartmouth, Nova Scotia B2Y 4A2
Canada

Telephone: (902}426-6759

Telex: 01931552/BI0 DRT
Telemail: Bedford.Inst

DR. BOBB CARSON

Dept. of Geological Sciences
Lehigh University #31

Bethlehem, PA 18015-3188
Telephone: (215)}758-3660

Telex: 7106701086/LEHIGH UNIV UD

DR. WENDELL GIVENS

Mobil R&D Corp.

P.0. Box 345100

Dallas, TX 75234
Telephone: (214)851-8518

DR. JENS M. HOVEM
Institutt for kontinental-
sokkelundersokelser

Box 1883 ’
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N-7001 Trondheim, Norway i
Telephone: {47)(7)92-0611 !
Telex: 55434/IKU N
[A1t: Dr. B. Steingrimsson .

National Energy Authority 1

Grensavegur 9
108 Reykjavik, Iceland]

MR. EDDIE P. HOWELL ,
ARCO 0i1 and Gas Company
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DR. HAJIM KINOSHITA |
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Department of Geology i
Dalhousie University .
Halifax, Nova Scotia B3H 3J5
Canada |

Telephone: (902)424 6531
Telex: 01922848/DALCYP HFX
Telemail: Dalhousie.Ocean

DR. FRED L. SAYLES ¥
Department of Chem1stry

Woods Hole Oceanographic Institiition
Woods Hole, MA| 02543 h

- Telephone: (617)548-1400 x2561 |

. Albuquerque, NM 87185

. Institut de Phys1que du Globe

| {10P)

Telex: 951679/0CEANTIST WOOH ﬂ?
Telemail: WHOI.Geol.Geoph

|
DR. CARL SONDERGELD !
AMOCO Production Co.
P.0. Box 3385
Tulsa, OK 741q2 F

‘H

|
LN
DR. RALPH STEPHEN rf
Woods Hole Oceanographic Institution
Woods Hole, MA: 02543 Y
Telephone: (617)548 1400 x2583
Telex: 951679/0CEANIST WOOH
Telemail: WHOI.Geol.Geoph

MR. RICHARD K. [TRAEGER
Sandia National Laboratories
P.0. Box 5800, Dept. 6240

iy e

Telephone: (505)844 2155

********** !
\ ‘ |

[ Langseth & McDuff
ing Services

PCOM Liaisons:
Wireline Lo

Contractor Liailson:; Andersen -ﬁ,
LITHP Liaison: Becker a
TAMU Liaison: | 0/Connell

INDIAN OCEAN REGIONAL PANEL

DR. ROLAND SCHLICH, Chairman

I

Lab. de Geophys1que Marine

5 rue Rene Descartes

67084 Strasbourg Cedex, France
Telephone: (33)(88)41—63-65
Telex: 8%90518/IPGS F

'DR. HARALD BAECKER

Preussag AG
Erdol und Erdgas .
Marine Technolagy Department

P.0. Box 4829
Bunteweg 2




62

0-3000 Hannover 71

Federal Republic of Germany
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{Liaison to ARP)

Department of Earth Sciences
Room X227

Memorial University
Elizabeth Avenue

St. John’s, Newfoundland

Canada AIlC 557

Telephone: (709)737-4382 or -8142

Telex: 0164101/MEMORIAL SNF
[A1t: Dr. Paul T. Robinson
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U.5. Geological Survey, MS/916
Denver Federal Center

Denver, CO 80225

Telephone: (303)236-1521 or -1644
Telex: 9109370740/GSA FTS LKWD

DR. DENNIS KENT :
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[ATt: Dr. Graham Jenkins PROF. DIETER FUETTERER
Department of Earth Sciences Alfred Wegener Institute for Pelar
The Open University and Marine Research

Walton Hall Columbus-Strasse

Milton Keynes MK7 6AA, U.K. D-2850 Bremerhaven
Telephone: (44)3808-74066 Federal Republic of Germany
Telex: 825061/0UWALT G] Telephone: (49)471-4831-200

Telex: 0238695/POLAR D
DR. BRIAN D. BORNHOLD

Pacific Geoscience Centre DR. KATSUTADA KAMINUMA
Institute of Ocean Sciences National Institute of Polar Research
P.0. Box 6000 9-10, 1-chome, Itabashi-ku
Sidney, British Columbia Tokyo 173, Japan
Canada V8L 4B2 Telephone: (81)3-962-4711
Telephone: (604)656-8267 Telex: 2723515/POLARSC J
Telex: 0497281/DFQ PAT BAY
_ DR. JAMES KENNETT
DR. STEVEN C. CANDE Graduate School of Oceanography
Lamont-Doherty Geological Observatory University of Rhode Island
Columbia University Narragansett, RI 02882-6614
Palisades, NY 10964 Telephone: (401)792-6616 or -6614
Telephone: (914)359-2900 Telex: (RCA)257580/KNAU UR UD
Telex: 7105762653/LAMONTGEQ
Telemail: Lamont DR. YNGVE KRISTOFFERSEN
Seismological Laboratory
DR. PAUL R. CIESIELSKI . Allegaten 41
(Liaison, to SOHP) N-5014 Bergen - Universitetet
Department of Geology Norway
1112 Turlington Hall Telephone: (47)(5)21-30-50
University of Florida Telex: 42877/UBBRB N
Gainesville, FL 32611 [A1t: Dr. Rene Herb
Telephone: (904)392-3626 Department of Geology
University of Bern
DR. ALAN COOPER Baltzerstrasse 1
U.S. Geological Survey CH-3012 Bern, Switzerland
345 Middlefield Road Telephone: (41)31-65-87-863
Menlo Park, CA 94025 Telex: 33228/UNI BE CH]
Telephone: (415)354-3132
Telex: 176994/MARFAC DR. LUCIEN LeCLAIRE
Laboratoire de Geologie
DR. DAVID DeMASTER Museum National d’Histoire Naturelle
Department of Marine, Earth, and 43, rue Buffon
Atmospheric Sciences 75005 Paris, France
North Carolina State University Telephone:; (60)87-07-54
Raleigh,|NC 27695-8208 Telex: 270686/LOPMNHN F

Te]ephon?: (919)737-7026
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DR. SHERWOOD W. WISE

Department of Geology .
Florida State University L e
Tallahassee, FL 32306 |
Telephone: (904)644-5860 ‘
Telex: 510600494/FSU OCEAN
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PCOM Liaisons: McDuff & Pisias

LITHP Liaison: Mutter }
SOHP Liajseon: Shackieton :
TECP Liaison: Hinz

TAMU_Liaison: Garrison

TECHNOLOGY & ENGINEERING
DEVELOPMENT COMMITTEE (TEDCOM)

DR. JEAN JARRY, Chairman
IFREMER . '
66, Avenue d’Iena

Paris 75116, France

Telephone: (33)1-4723-55-28

Telex: 610775/IFREMER F

DR. MARTIN CHENEVERT

Deptartment of Petroleum Eng1neer1ng
University of Texas at Austin

CPE 2502

Austin, TX 78712

Telephone: (512)471-3161 .
Telex: 9108741305/UTINTERNAT AUS '
Telemail: UTIG.Austin |

MR. BERT R. DENNIS |
ESS6 Group Leader .
Los Alamos National Laboratories i
P.0. Box 1663, MS-J980 "
Los Alamos, NM 87545 o j
Telephone: (505)667-5697 g
Telex: 660495/L0S ALAMOS LAB

MR. DAVID D. GRASSICK . L

Enterprise 0il plc. |
Griffin House o
5 Strand W
[
i
|

London WC2N 5HU, U.K.

Telephone: (44)1-930-1212 y

Telex: 8950611/EPRISE G
[Alt: Dr. Allan Paxton
Britoil p.l.c. &
P.0. Box 120 ‘
Britoil House
Hi1l of Rubislaw, Anderson Drive
Aberdeen AB2 8XB, U.K. I
Telephone: (44)224-574555 q
Telex: 739721/ ]

DR. JUNZO KASAHARA i
Seismic Department
Reservoir Modelling h

“!|“M‘£ i .ﬂé

tii

Nippon Schlumberger K.K.

2-1, Fuchinobe 2-chome o
Sagam1hara, Kanagawa 229

Japan

Telephone: (81)427-59-2111

Telex: 34492/NSCHKK J

~ MR. EMILIO LUNA' STERRA ]
Hispanoil |
C/Pez Volador Nr. 2
E-28007 Madrid,, Spain ‘
Telephone: (34)(1)409-3010 :
Telex: 45947/ |
[Al1t: Mr. Gregory Vrellis :
Manager, Drilling Department !
Public Petroleum Corporation
{DEP-EKY S.A.)
199, Kifissias|Avenue '

GR-15124 Maroussi, Athens 4|
Greece N
Telephone:

Telex: 219415/DEP GR]

DR. KEITH MANCHESTER

Atlantic Geoscience Centre n
Bedford Inst1tute of Oceanography
P.0. Box 1006

Dartmouth, Nova, Scotia B2Y 4A2
.Canada F 1
Telephone: (902)426-2367 '
Telex: 01931552/810 DRT
‘ﬁF1emai1: Bedford. Inst

i
]
+

DR. CLAUS MARX
. |Institut fur Tiefbohrkunde und

" Erdo]gewinnungi .
o

iAgricolastrasse

D-3302 C]austhaI Zellerfeld
.Telephone: (49)5323 72238

| 'MR. ARCHIE R. MCLERRAN il

' 11315 San Lucas Court

. 'Splana Beach, CA 92075

|Te1ex 953813/T0 ITE D
|
\Te]ephone (619)481 -0482 i

I
HR KEITH MILLHEIM )
- "AMOCO Production Company !
P.0. Box 3385
Tulsa, 0K 74102

o !
MR. FRANK J. SCHUH 1
'5808 Wavertree,|Suite 1000
Plano, TX 75075

Telephone: (214)380-0203

Telex: 794784/ARCO PLNO

\MR CHARLES SPARKS

' (member-at-large) HL
BP 311!
TR

Institut Francais du Petrole,
92506 Rueil Malmaison

H

L
(30)(1)80-69-314

i
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France
Telephone: (33}1-47-52-63-95
Telex: 203050/IFP A F

DR. PAUL N. STANTON

EXXON Production Research Company
P.0. Box 2189

Houston, TX 77001

Telephone:; (713) 940-3793

Telex: 9108815579/USEPRTX HOU

DR. WALTER W. SVENDSEN
Longyear Company

925 Delaware Street, SE
P.0O. Box 1368

Minneapolis, MN 55414
Telephone: (612) 331-1331
Telex: (RCA) 201685/LYHQ UR

MR. DONALD WILSON

Chevron Corporation

P.0. Box 5045

San Ramon, CA 94583-0945
Telephone: (415)842-8148
Telex: 176967/CHEVCORP SFO

ek do ke de ko ke

PCOM Liajaon: Francis
TAMU Liaison: Harding

TECTONICS PANEL (TECP)

DR. DARREL S. COWAN, Chairman
Geological Sciences AJ-20
University of Washington

Seattle, WA 98195

Telephone: (206)543-4033 or -5415
Telex: 9104740096/UW UI

DR. IAN W.D. DALZIEL
Institute for Geophysics
University of Texas, Austin
4920 North I.H. 35

Austin, TX 78751
Telephone: (512)458-5358
Telex: 9108741380/UTIG AUS
Telemail: UTIG.Austin

DR. DAN DAVIS

Department of Earth and Space Sciences

S.U.NY.

Stony Brook, NY 11794-2199
Telephone: {516)632-8217
Telex: 5102287767/

DR. KARL HINZ

(Liaison to SOP)

Bundesan§ta1t fur Geowissenschaften
und Rohstoffe

Stilleweg 2, Postfach 510153

Vol. XIII, No.

D-3000 Hannover 51
Federal Republic of Germany

Telephone: (49)(511)643-3244 or -3245

Telex: 923730/BGR HA D

DR. DAVID G. HOWELL

Pacific Marine Geology

U.S. Geological Survey, MS5/999
345 MiddTefield Road

Menlo Park, CA 94025
Telephone: (415)856-7141
Telex: 176994/MARFAC

DR. KENNETH HSU
Geologisches Institut
ETH-Zurich
Sonneggstrasse 5
CH-8006 Zurich, Switzerland
Telephone: (41)({1)256-36-39
Telex: 53178/ETH BI CH

[A1t: Dr. R. Wortel
Institute of Earth Sctences
University of Utrecht

P.0. Box 80 021

NL-3508 TA Utrecht

The Netherlands

Telephone: (31)(30)53-50-74
Telex: 40704/VMLRU NL]

DR. BRUCE D. MARSH

Department of Earth and Planetary
Science

0lin Hall

Johns Hopkins University

Baltimore, MD 21218

Telephone: (301)338-7133

DR. KAZUAKI NAKAMURA

(Liaison to WPAC)

Earthquake Research Institute
University of Tokyo

Hongo, Tokyo 113 :

Japan

Telephone: (81)(3)812-2111 x5757
Telex: 2722148/ERI TOK J

DR. ROBIN P, RIDDIHOUGH
(Liaison to CEPAC)
Geological Survey of Canada
601 Booth Street
Ottawa, Ontario KI1A OE3
Canada
Telephone: (613)995-4482
[Alt: Dr. Shiri Srivastava
Atlantic Geoscience Centre
Bedford Institute of Oceanography
P.0. Box 1006
Dartmouth, Nova Scotia B2Y 4A2 .
Canada
Telephone: (902)426-3148
Telex: 01931552/BI0 DRT
Telemail: Bedford.Inst]
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DR. FRANCOIS ROURE

Institute Francais du Petrole
Divistion Geologie

4, avenue Bois Preau

92506 Rueil Malmaison

France

Telephone: (33)4-752-68-13 °~
Telex: 203050/IFP A F

DR. PETER R. VOGT
{Liaison to ARP)

Code 5110

Naval Research Laboratory
Washington, DC 20375
Telephone: (202)767-2024

DR. TONY WATTS

t

Lamont-Doherty Geological Observatory

Columbia University
Palisades, NY 10964
Telephone: {914)359-2900 x533
Telex: 7105762653/LAMONTGEQ
Telemail: Lamont

DR. GRAHAM K. WESTBROOK
Dept. of Geological Sciences
University of Birmingham
P.0. Box 363

Birmingham B15 27T, U.K.
Telephone: (44)21-472-1301
Telex: 338938/SPAPHY G
[Alt: Dr. A.H.F. Robertson’
Grant Institute of Geology
University of Edinburgh
West Mains Reoad

Edinburgh EH9 3JW, U.K.
Telephone: 031-667-1081]

e e e e de e e o e e

PCOM Liaisons: Eldholm & Shipley

ARP Lijaison: Sibuet
CEPAC Liajson: Scholl

DMP |l iaison: Bell

10P Liajson: to be named
SOP Liaison: to be named
WPAC tjaison: Moore

TAMU Lijaison: Auroux

WESTERN PACIFIC REGIONAL
PANEL (WPAC)

DR. BRIAN TAYLOR, Chairman
Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Telephone: {808)948-6649
Telex: (RCA) 7238747/MAREX HR
Telemail: Hawaii.Inst

1

1
|

|

|
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DR. MICHAEL AUDLEY-CHARLES 01
Department of Geology “
University College London
Gower Street
London WCIE 6BT, U.K. ‘
Telephone: (44)1-387-7050 x459
Telex: 28722/UCPHYS G
[A1t: Dr. David S. Cronan Ly
Department nflGeo1ogy
Imperial College
Prince Consort Road |
London - SW7 2BP, U.K.
Telephone: (44)1-580-5111 1,
Telex: 261503/IMPCOL G] .

DR. JAMES GILL |
Earth Sciences Board of Studies .
University of California ¥
Santa Cruz, CA | 95064 g
Telephone: (408)429-2425 or -2504
Telex: 9105984408/UC SC LIB SACZ[

'}
i .
i

DR. ROY HYNDMAN

{member-at-large) '
Pacific Geoscience Centre
Geological Survey of Canada 'H
P.0. Box 6000

S1dney, Br1t1sh Columbia V8L 432
'Canada f
Telephone: (604)656 -8438 :
iTelex 1497281/DFQ PAT BAY v

DR DERK JONGSMA L}h
Vr1Je Un1ver51te1t
iInstituut voor Aardwetenschappen
;P .0. Box 7161
NL-1007 MC Amsterdam
:The Netherlands|
Tetephone: (31)(20)548-3561 or -2451
|TeTex 16460/FAC WN NL Ry
[ATt: Dr. Kent|Brooks
| Geological Institute
University of Copenhagen
Oster Volgade 10 IL
| DK-1350 Copenhagen K L
1 Denmark ! 1
| Telephone: (45)(1)11-22-32
, Telex: 19066/GGUTEL DK]
| 1
DR. H R. KUDRASS 2
Bundesanstalt fur Geow1ssenschaften ‘
. und Rohstoffe
Stilleweg 2, Postfach 510153
p-3000 Hannover|51 '
Federal Republic of Germany
Telephone: (45)511-643-2787
Telex: 0923730/BGR HA D

DR. GREGORY F. MOORE
(TECP Liaison)

" Department of Geosciences K
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- University of Tulsa

Tulsa, OK 73096

Telephone: (918) 592-6000 x3090
Telex: 258597/TUGM

Telemail: G.Moore

DR. JAMES NATLAND

Scripps Institution of Oceanography
University of California, San Diego
La Jolla, CA 92093

Telephone: (619)534-3538

Telex: 9103371271/UCWWD SIO SDG
Telemail: Scripps.WWD

DR. CLAUDE RANGIN

Laboratoire de Geologie Structurale
Dept. de Geotectonique

Univ. Pierre et Marie Curie

4, Place Jussieu

75230 Paris Cedex 05, France
Telephone:{33)1-4336-25-25 x5257
Telex: 200145/UPMC SIX F

DR. JACQUES RECY
0.R.5.T.0.M.

B.P. A5, Noumea

New Caledonia

Telephone: (687)26-10-00
Telax: 193/0RSTOM NM

DR. STEVE SCOTT

(Liaison to LITHP)
Department of Geology
University of Toronto

170 College Street
Toronto, Ontario

Canada M55 1Al

Telephone: (416)978-5424
Telex: 0623887/GEOLOGY TOR

DR. KENSAKU TAMAKI

Ocean Research Institute
University of Tokyo

1-15-1 Minamidai, Nakano-ku
Tokyo 164, Japan

Telephone: (81)3-376-1251
Telex: 25607/0RIUT J

e ¥ % & e de o ek

PCOM Liaisons: Pisias & Taira
LITHP liajison: Hawkins

SOHP Liaison: Sarg

TECP Liaison: Nakamura

TAMU Liaison: Meyer
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Geologisk Institut +
Aarhus Universitet
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o
DR. HEIKKI IGNATIUS i
Gealogical Survey of Finland (GT }
Kivimighentie }

SF-02150 Ezpoo 15 .
i Finland i

PROF. GEORGE VE!S

National Technical University
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PROF. JOSE LUIS ALMAZAN
SECEG

¢/Estebanez Caldereon 3
Madrid 20

Spain

DR. MATS-OLA OTTOSSON

Swedish Natural Science Research
Council

Box 6711

§-113 85 Stockhoim

Sweden

DR. PETER FRICKER

Swiss National Science Foundation
Postfach 2338

CH-3001 Bern

Switzerland

DR. A.M. CELAL SENGOR

Faculty of Mining

Ifistanbul Technical University
%ﬁétanhul

urkey

DR, R. VAN LIESHOUT

(ESF at-large menmber)

Netherlands Organization for the
Advancement of Pure Research (ZW0)
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DR. BERNARD MUNSCH

{ESF a1ternate)

furopean Science Foundation
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ALPHABEFIC_TELFPHONE/TELEX D}RECTORY

[* Indicates that telemail addressmis avai]db]e]

NAME'

Adamson, A.
Almazan, J.
Anderson, R.N.*

Audley-Charles, M

Auroux, C.*
Austin, J.A.*

Backer, J.
Baecker, H.
Baker, D.J.*
Batdauf, J.*
Ball, M.M.*
Barker, P.F.
Batiza, R.
Becker, K.*
Bell, S.*
Berger, W.*
Biju-Duval, B.*
Bornhold, B.D.
Bosellini, A.
Bostrom, K.
Bourgois, J.
Bowman, J.
Brass, G.*
Brenner, C.*
Briden, J.C.
Broglia, C.
Brooks, K
Browning, P.
Buffler, R.*
Byramjee, R.

Cadet, J-P.

Caldwell, D.*
Campbell, G
Cande, S.*
Carson, B.
Chase, R.L.*
Chenevert, M.*
Ciesielski, P.R.

Claypool, G.
Clement, B.*
Cochran, J.R.*
Cooper, A
Coulbourn, W.T.*
Cowan, D.S.
Cronan, D.S.

Dalziel, I.W.D.
Davies, T.A.
Davis, D.
Davis, E.E.

PANEL

LITHP
oDP
PCOM, DMP
WPAC
TECP
ARP

10p

1Qp

EXCOM

ARP

PPSP

SopP
LITHP,CEPAC
LITHP,OMP
OMP, TECP
SOHP
EXCOM,0DP
SopP
I0P,0DP
LITHP
CEPAC

opp

PCOM, SOHP
K-WG, SS5P
EXCOM

IHP

WPAC
LITHP
PCOM

PPSP

PCOM, ARP,
THP.
EXCOM

PPSP

SOP

DMP

CEPAC

TEDCOM
SOP, CEPAC,
K-WG

PPSP

10P

10P

SOP

PCOM, CEPAC

TECP

WPAC

TeCP
10P, EXCOM
TECP

| . I

I
TELEPHONE |

i
(409)845 2673

(914)359-2900x335
(44)1-387-7050%459
(409)845-2673.
(512)458- 4238’

(44)0223-337733
(49)511-5105-320
(202)232-3900.
(409)845-2673
(617)548-8700
(44)21-472-1301x2081
(312)491-3238
(305)361-4661
(902)426-6759
{619)534-2750
(33)(14)723-55-28
(604)656-8267
(39)532-35968
(46)(8)31-74-09
(33)1-4336-2525
(44)0793-40101,

'(305)361 4690

(914)359 2900
(48)793-40101x501
(914)359- 2900
(45)(1)11 22232
(44)0223- 333416
(202)357 9849
(33)(14)291 36 31

(33)43 36 25 25

(503)754- 4753
(613)993-3760x328
(914)359-2900 -
(215)758-3660
(604)228-3086
(512)471-3161
(904)392- 3626

(303)236- 9382
(409)845-2673
(914)359-2900x396
(415)354-3132
(808)948-8711
(206)543-4033
(44)1- 589 5111

(512)458 5358
(512)451-6468
(516)632-8217

CEPAC,LITHP (604)656-8438
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|

TELEX/ANSWERBACK
|
79277?/00? TAMU

7105762653/LAMONTGEO
28722/UCPHYS G
792779/00P TAMU
9108741380/UTIG AUS

175118325/PREMT D i
(RCA)257828/BAKE UR UD
792779/0DP TAMU i

!

e g — e e o -

951679/0CEANIST WOOH
338938/SPAPHY G
9102310040/ ‘
17454/VOFM RSMAS MIA !
01931552/BI0 DRT o
9103371271/UCWWD SI0 sua
610775/ 1FREMER F
0497281/0F0 PAT BAY
510850/UNIV FE I -
8105199/

200145/UPMCSIX F
444293/ENVRE G i
317454/VOFM RSMAS MIA*
7105762653/ LAMONTGEQ
444293/ENVRE G
7105762653/ LAMONTGEQ
19066//GGUTEL DK i

I
257653/NSFO UR
625700/TCFP F

200145/UPMC VI F

(RCA)258707/J0ID UR
0534366/EMR RMCB OTT
7105762653/ LAMONTGED
7106701086/LEHIGH UNIV UD
0454245/GEQP UBC VCR
9108741305/UTINTERNAT AUS

i

9109370740/GSA FTS LKHD
792779/0DP TAMU ‘
7105762653 /LAMONTGEQ
176994/MARFAC
(RCA)7238285/HIGCH HR '
9104740096/UW UI
261503/IMPCOL G

9108741380/UTIG AUS

* 5102287767/ o

0497281/DF0 PAT BAY |
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De'lane,.V, J.R.*
DeMaster, D.
Dennis, B.R.
Detrick, R.*
Droxler, A.W.
Duennebier, F.*
Duerbaum, H.J.
Duncan, R.

Eidholm, 0.
El1iot, D.H.
Embley, R.W.

Faivey, D.

Fisk, M.

Flower, M.F.J.
Floyd, P.A.
Francheteau, J.
Francis, T.J.G.*

fricker, P.
Friedman, M.*
Frieman, E.A.*
Frolich, F.
Fuetterer, D.
Fujii, T.

Garrison, L.E.*

Garrison, R.
Gartner, S.*
Gibsen, I.
Gilt, J.

Givens, W.
Goldhaber, M.
Gradstein, F.*
Grassick, D.D.
Green, A.R.
Gross, G.

Harding, B.*
Harrison, C.G.A.*
Hayes, D.*
Hawkins, J.W.*
Heath, G.R.
Heinrichs, D.*
Helsley, C.E.*
Hemleben, C.
Henry, P.
Herb, R.
Hertogen, J.
Hey, R.

Hinz, K.
Horne, L.
Hovem, J.M.
Howell, D.G.
Howell, E.P.
Hsu, K.
Hutchison, W.
Hyndman, R.

LITHP

Sop
TEDCOM
LITHP
SOHP

SSP

EXCOM
10P,LITHP

PCOM, TECP
SOP,K-Wa
SOHP

I0P,K-WG
SOP,LITHP
CEPAC
CEPAC
CEPAC,PCOM
PCOM, SSP,
TEDCOM
oDP
EXCOM
EXCOM
SOHP

SoP

LITHP

PCOM,K-UG,
PPSP, S0P

SOHP

PCOM, IHP
IHP

WPAC

DMP
SOHP
SOHP
TEDCOM
PPSP
NSF

TEDCOM
EXCOM
EXCOM, PCOM
LITHP,WPAC
EXCOM
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