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HYDROTHERVAL/PELAGIC CONTACT

Site 50AC was cored to 3.3 m sub-bottom
in A mounds area with the hvdraulic piston
corer (see Figure 9 for site location). The
photograph on the cover shows a sharp contact
hetween an upper laver of green clay
"hydrothermal” sediments and foraminifera
nannofossil ooze which is eontinuous to the
hase of the hole. Other contacts in this cored
section are gradational.

The core to the left shows a gradational
contact hetween green clay and pelagic

sediments taken at Site 508D in an area
hetween the mounds,

- NOTICE -
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LEGS 73-82-Tentative GLOMAR CHALLENGER Schedule*

Port of Leg Leg
Departure Begins Ends
Santos 14 April 01 June
ape Town 08 June 20 July
Walvis Bay 23 July 02 Sept

TRANSIT—Aseension Is. to San Juan-18 davys

7R

77

78

San TJuan

Ft.Lauder-
dale

Mohile

23 Sept 12 Nov

17 Nov 03 Jan
1981

13 Jan 02 Mar

TRANSIT—San Juan to Las Palmas-13 days

74

80

/1

82

83

*This schedule is only approximate and is subject to change.

Las Patmas

Brest

Plymouth

St. Tohns

Norfolk

20 March 05 May

1 May 25 June
30 June 21 Aug
24 Aug 1 Oet

Days
At Sea
48

44

4]

50
47

48

46

45
52

49

Purpose

Mid-Atlantic Ridge
Paleoenvironment

Walvis Ridge, Cape
Basin~Paleoenviron-
ment

Walvis Ridge,
Angola Basin-
Pgleoenvironment

Blake-Bahama-
Passive Margin

Florida Straits-
Passive Margin

Caribbean

Off W. Africa/
Portugal-Passive
Margin

Bay of Biscay
Passive Margin

Rockall-Passive
Margin

Newfoundland
Ridge, Continental
Rise off Delaware-
Passive Margin



DEEP STA DRILLTN(‘ PRO JECT

LER /0

COSTA RICA RIFT
trp-Chiafs: T, Cann and M. Langseth)

The first paet of Lez AR, July § to Tuly
16, 18748, andt Leg A9, Seotember 18 to Cetoher
20, 1979, were devoted to studving  the
gentharmal regime on the southern flank of
the Costa Riea Rift. The azrea of study is
enelnsed entirelv between lafitudes 18N and
20N and  tongitudes  RIO 40'W  and B4
0'W, There the age of the ecrust is 4 to &
miltion vears old so thﬁt relatively high heat
flow 1200-240 mW/m?} could he expected,
The gouthern and otder part of the region has a
hasement with very law relief that has been
camoletely coveread by pelagic sediments
ahout 250 m thiek. This sedimentarvy blanket
completely covers hasement gver 8 large ares
and  should trap anv  geothermally  driven
circulation in hasement heneath it. Numerous
sea floor heat flow measurements taken during
the site survev over the ares gave upiform
heat flow wvalues of about 200 mWsm?* very
ainse to the theoretically expected value
sup:a‘esting’ that the sedimentary laver at least
was  in conductive equilibrium thh the
terreatrial heat (Figure 1%,

In the northern end of the area, the
hrsement exhihity considersbly mare relief,
haing cul by nurmerous normat faults with 190
or more meters of offset, Here there are
manv pDossible onteroppings of basement rooik,
and sea floor measurements of heat flow gave
highly  wariahly  values from 18 to 100
mWrm?, much lower than that theoeetically
axpeated (240 mW/m?,  Basement in this
region  is  heing  ehilled by  rather free
cireulation of water hatween outerops through
the  hagemeant bheneath  the  sediments.
Tonsequentlv, the temperatures near the lop
of ngsement must he low,

To sturdv these contrasting geotherma!
regimeg effectivaly it was necessary to make
ns many ofgervations of the in situ state and
properties of rocks and of the sub-bottom
seriments as possible.  Consequently, oneg of
the maijor ohisetives of those sites was a broad
range of downhole measurements, experiments
and in sity samples of interstitial waters.
Towging of temperature, and porosity-related
properties weare very impartant. In addition a
Anwnhole packer was used to seal off the hole
in ardar to meke flow tesis to determine
hagemnent permeshility, possthlv o achieve
fracture and messure stress, and to draw s
large volume for water samples. A downhole
Uitrasonie televiewer was run in the hole io
map eracks, voids and Jow

downhole Mmakic ...

the holes and measured veelor new ..

and magnetic susceptibility, The
Barnes-Uyerda in sity pore water sampler and
tottom hole temperature probe was alsp used
in the sedimentary faver at each site.

Twa sites (501 and 504 (Figure 2} were
aceupied in the area of high unifarm heat {low
and in effect are a single site. The two
numbears arise from the fact that Sites 501 and
504 were occupied on different legs separated
by an intervening hydraulic piston coring leg
which deilled at Sites 502 and 583. Five holes
lying roughly in an east-west line about .3 km
jong were drilled at Sites 501 and 304: 501 was
a pilot hole penetrating 337m sub-hottam in
which togging and downhole experiments were
carriad out, 504 was solely for hydraulic piston
aoring of the upper 337m of sediment, Hole
504A was started as a re-entry site but had to
be abandoned hecause portions of the bit broke
off in the hole. Hole 504B was a second and
more successil re-entry site where 244 m of
hasement were drilled and &l downhole
experiments plus logs were run. Hole 504C
was washed down through the sediment to 220
m to ohlain in situ temperatures and pore
water samples at four levels sub-bottom. No
eores were {aken.

At Site 585 (Figure 2} in the low heat
flow =zone ares, three single bit hales were
drilled. At Hole 505 the sedimentary section
was drilled and rotary cored but basement was
undrillable, Holes 505A and 505B were drilled
in a search for more driliable basement and no
sedimentary cores were taken. In the end,
hesement was penetrated to 42 m at Hole
3058 and logging end some downhole
axperiments run,

The ambitious program of experiments
and downhole observations led to many
technicat difficulties and misadventures. Most
of these problems were overcome and
ultimately the drilling on the Costa Rica Rift
provided the most gomprehansive and profound
ook at processes and  consesquences  of
geothermal cireulation in the oeceanic crust

vet made.
4

Site 501 {CR-1)

Site 5M was drilted at IP13.40'N,
R3944.06'W, in the middle of sn area several
kitometers across, over which heat flow and
basement topagraphy are both very uniferm,
and heat flaw is close to that expected for &
copling  lithospherie sleb. This ares was
seleoted after site surveys, as the highest
priority target in the Costa Rica Rift ares.
Site 501 was spudded in water 3466.9 m deep,
and was spot cored
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Figure 1

N-5 profile of heat flow (mW/m?2) plotted as function of distance from the
Costa Riea Rift axis loff figure to left) above a similarly sealed profiler
record showing hasement topography and sediment thickness. Projected loca-
tions of Sites 501/504 and 505 are shown.




thronigh the sediments to hasement at 264 m

suh-hottom. Basement Arilling eontinued until
7% m of hasement bpenetration had heen
achieved, Suhsequentlv four davs were used
for experiments in the hole and for logwing
hafare the ship set sail for Panama. The
parker was inelnded in the Arill string, but
failed enring hasament drilting, with the
appearance of fragments of rubher in the
cores.  On  its return to the surface, the
alement was seen to have stripped completely
awav, though some preliminary results were
ohtained hefore tota) failitre,

The sedimentary section at Hole 501 was
only spot-corerd in its upper part, and these
cores are similar to, though more disturhed
than, the cores ohtained hv piston coring in
Hole 504, {The sectinn is deserihed fully under
Hole 504), Below 2728 m suh-hottom, the hole
was contimously corerd. This section starts
st ahove the hase of the chalk unit seen at
5N4 anAd continues into the unit of interhedded
chert and limestone. Togging of the sediment
sectinn hegan at 138 m suh-hottom, and the
ioper part of the logged section corrasponds
to Unit 1 of the sedimentary section
estahlished in Hole 504, Within the interval of
Unit 11, the compensated density log shows a
general increase in densitv from about 1.5
Mgm™" at the top to ahout 1.55 Me’;m'3 at
the hase, These -densities are about 0,15
Mgm™  higher than those measured on
samples from Hole 504, hut the shape of the
curve alosety follows that ohtained from the
samples. The natural gamma log shows two
spikes, at 188 anAd 200 m sub-hottom, probably
rorresponding to ash lavers, At Hole 504
ashes were found at 183.5 and 187.5 m, but not
in the neighborhood of 200 m. Within this
wnit, the caliper is consistentlv bevond its
maximum extension of 22 inches, indicating
that the hole had washed to a large size.

The sectinn corresponding to Unit I of
Hole 514 was logged and cored continuouslv.
It runs from 232 to 2R3 meters sub-hottom,
and  the roeks recovererd are chalks,
limestones, and cherts. The stratigraphy of
this unit showed up well on the records of the
horehole  televiewer, where the cherts
appeared as horizontal hright hands, a few
centimeters thick, and the intervening chert
hands ¢an he seen to he conecentrated at the
ton (233-241 m) and hottom (253-283 m) of the
unit, hecoming less abundant towards the
middle. The cherts and limestones are very
similar to those of Site 504, containing clear
hedding, with evifdence of vertical compaction
from the narrowness of horizontal zoophveus
nurrows compared with these higher in the
section.

One suecessful in  situ temperature
measurement was made during the drilling of
this hole, The temperature of

32.49C at 121.6 m extrapolates, assuming a
uniform heat flow and a thermal eonduectivity
structure like that at 504, to a bhasement
temperature of 59°C.

Pore waters were extracted from cores
and by squeezing small lumps of chalk at &
number of horizeons in the hole. They showed
extreme depletion of Mg'" from about 50
mm to about 7 mm and a correspanding
increase in Catt. The extent of this change
is much greater than was seen in other holes in
the area. ’

Logs of this interval showed an increased
average density when compared with Unit II,
and a more spiky character, corresponding to
alterations of chert, limestone and chalk. The
temperature at the top of Unit III is about
559C, and it is likely that the chert is
actively forming there. The top of Unit HI is
thus apparently a diagenetic front.

Immediately above the bhasalt is a
sedimentary unit from whiech a high natural
gamma count was ohbtained. This is possibly a
laver of metalliferous sediment overlying
hasalt, but no material of this kind was
recovered.

In the basaltic section, a number of
independent observations were made, giving a
particularly clear view of the composition and
structure of the hasement at Site 501
Recovery of basalt from the 73 m of basaltic
section was good, at 37.63 m, for a site on
voung  crust. Visual and petrographic
aobservations allowed suhdivision into three
principle units. Basalts of Unit 1 (Figure 3),
hetween 265 and 287 m sub-bottom, show a
verv  uniform  petrography, with rare

megacrysts of plagioclase, abundant
microphenocrysts of plagioclase and
clinopvroxene, often arranged in

glomerophyric clusters, and common isolated
microphenocrusts of olivine (now replaced by
elay).  Alteration varies from weak to
moderate, and varies from a generally more
oxidizing stvle of alteration at the top of the
unit to a reducing style, accompanied by
carbonate veining, at the base of the unit.
Within the unit, the logs pick up alterations of
high-density, low-porosity massive flow units
and low-density more rubbly =zones. The
borehole televiewer also distinguishes clearly
between the two kinds of unit. Particularly
prominent on the logs and the televiewer
record is a flow that forms the lower part of
this unit. Tt is B8 to 9 m thick, and has a
uniform high density and low porosity, and
shows a generally smooth wall with fine cracks
on the televiewer. The whole unit is normally
magnetized, based on downhole magnetometer
measurements, and may either have formed by
off axis/voleanism or in a small normal
interval in the reversely magnetized block in
which the hole is placed.
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Unit 2, bhetween 287 and 30 m
sih-hottom, is petrographically quite distinet
from Unit 1. Tt contained ghundant megaerysts
nf ealeie plagioctiase, less common megacervsts
of olivine (usnally  attered} and small
phenoervsts of hrown chrome spinel. The logs
show the top of this unit to he of rather low
Aensitv and high porosity, hut to graduallv
inerease in densitv downwards. The horehole
televiewer only examined the top of this unit,
and clearly revealed pillow lavas, in c¢ross
sectional images. Lower down the cored
recovery inricates the presence of a massive
flow ahout A& m thiek. The downhole
magnetometer showed this unit of basalt, and
the rest of the hole examined, to be reversely
magnetized. The top part of the section was
apparently  erupted during a period of
transition towards a normally mapgnetized
interval, suggesting that is is made up of a
series of individual flows erupted at different
times in the transition period.

Unit 3, bhetween 3N and 337 m
stih-hottom has a still different petrographic
charanter, Plagioclase and olivine megacrvsts
5tiM pergist, hut chromite is ahsent and large
emerald green clinopvroxene megacrysts oceur
instead. Within the umit is a smal section
tntally lacking in megacrysts. The horehole
televiewer did not reach this unit, and the
other logs onlv penetrated its top. Their
character, and the nature of the ecored
material, suggests that the unit is made up
predominantlv of pillow basalts, with one or
two thin flows toward the base.

The downhole magnetometer showed
that Unit T is normallv magnetized, and Units
% and 3 are reversely magnetized. The
horehole televiewer ran very successfully,
showing individual pillows in pillowed units,
and meandering eracks in massive flows. The
Aansitv/porosity related logs also hrought out
the distinetion very clearly. Uniform
porosities of 5-10% were indieated in massive
flow units, while porosities reached ahout 50%
in some of the more rubbly parts of the hole.
The packer gave some results, even though it
was not in verv good condition after drilling in
hasement. One flow test indicated a
permeability  of  ahout 10~%m"2, The
Iarge-scale resistivity experiment was run, but
the rasults await interpretation.

Two temperature logs were run, one |4
hours after cirenlation in the hole had stopped
and the other _29 hours later. Temperature
gradients in sediments were low hut increased
appreciably hetween runs. The gradients in
hasement were mueh larger. Temperatures of
2/0C  and 4197 were measured at the

hottom of the hole for runs .1 and 2
respectively. The temperature profiles appear

to be

in  extensive.

equilihrating less slowly then econductive
theory would predict suggesting a flow of
water downhole at slower rates than at Hole
504B.

The alteration of the basalt is moderate
Fresh olivine is present in
places, but is usually altered to clay minerals.
Smectites and related clavs are common in the
hasalts, ansd are accompanied by aragonite and
calcite, pyrite, and =zeolites. All of these
indicate low to moderate alteration
temperatures.

Chemieal analyses were made of the
hasalts after the leg. All of the basalts are
moderatelv basic in character. None are as
hasic as those from Hole 505B, but none are
ferrobasalts either. All of the basalts share a
Ca-rich, Na-poor character, and have rather
low Ti levels relative to other ocean floor
hasalts. K and P are low, suggesting
derivation from normal depleted mid~-ocean
ridge mantle. Much of this difference
however may he caused by presence of
phenoervst phases, and liquid petrogenesis will
have to await glass analyses.

Site 504

Site 504 was a complex site at which
four holes, including two re-entry holes, were
drilled over two periods of time, separated by
a period during which Site 505 was drilled. In
addition, Site 501 lay within a few hundred
meters of Site 504 having been drilled as a
pilot hole on the initial part of Leg 68. This
group of holes resulted in a wealth of
information ahout a small and interesting area
of the ocean floor, through the deployment of
several new techniques and the integration of
old ones.

Site 504 had been selected as the place
for the main effort in drilling on Leg 69, in an
area of the Costa Riea Rift, with a erustal age
of £.2 Myr., where heat flow is very uniform,
and, at 200 mWm™4, very close to the
expected level for conduetivity cooling of the
lithosphere slab. Sediment cover is about 250
m and is made up of pelagic cozes thickly
eovering the smooth basement, where relief is
only a few tens of meters. It was expected
that, because of the sediment capping,
hydrothermal eirculation in the basement
beneath would be sealed from contact with the
ocean water, and would be developed in a very
different wav from that in open systems, such
as in the mounds area of the Galapagos
Spreading Center.

The heacon for Site 504 was dropped in
3473 m of water at 1C13.6'N, 83043.6'W,
after some complicated maneuvering to arrive
as close as possible to Site 501, where the
beacon




[

501

5044 i 5048

Petrographic Dmit

UNIT

Py

Sub-potton im)

s T°H

2
Z
=
2 -
« xf &
1 w3
>0
1 | fa]
2 5]
(3] =
=R il ]
4
. ' 4
1 '
=1k
" chramite bearing basalts 300 e a1 .
7 a2 ot
Pt "§J - s g
*hq . T e v"-:f—‘:s'-:-‘:\-;"e-h 7
(T e P i P Seezesoaid
(1 ¥ T :AV»":’;':.
‘3?.5 j____q e — ‘:;:“.‘,V&:; 8
e [ 1 T TRSE
a0 4 X XA] 9
o e P 2 LRI
2

g
256~ 1= e T AN A

ASEMENT STRATIGRAPHY I ROt o R
N ) 407 i S-I\ s W
Pillows ERESAR LY O o L
e Sagee, gt Wil
T TTr]  Massive Hows os P *”," o 6{ %\ P

»

f e 15
. H gty \ . r
A targe pitlaws " X Y T
;

o
S ‘

C $led? o o a g
slavl A P i
A e \ ‘b- 17

LI PLERE mal 8
R-\.f.._“,“_ Ele e e

-
Baala) LSRRI, 19
423~ N PRI
N et
v L -
Wl N pnnediat 20
L Ta AN g vt
Bt R
BRRA A
2w 310 ™ . 2
c faattd 21
,)-»;«
A28,
—— N T
‘:‘:u:: I 22
PR
AP ST
A L oyt 123

LN
< PR
e N e 24

A v
) Jar
A 13 i wrdeev s 28
a3 IR TR
PR Aty LT T
[ i PR
aea -
429“.‘1.‘3115 ; . P
RO 4 {27
.

28

- 1
AR e T T
s e NOTTIAN
*
St b7
L -
AT w7
I A

500

Figure 3

Litholagie summary of hasement Holas 501, 5044 and 504B.

B




had stopped operating. Satellite fixes showed
that the heacon was about 1 km east of Site
501, so the drilling was done with offsets of
several hundred meters west of the heacon.
The first hole to he drilled, Hole 504, was
piston-cored down to the top of the cherts
discovered at Site 500, Recoverv  was
exeellent, as was preservation of sedimentarv
structures. A detailed program of interstitial
water analvsis was carried out here. Hole
S5N4A, A7 m NW of Hote 504 and 200 m east of
Hole 501, was intended as a re-entry site, but
the large diameter bit being used to drill the
hole for the easing disintegrated in the top of
the basalt leaving hit portions in the hole, and
the hole was abandoned. A month later, at the
end of the leg, a logwing run was made in the
hole to measure temperature after
equilihrium. Hole 504B was the second
re-entrv hole, drilled after returning from Site
505, and placed 250 m east of Hole 504A, This
hole was successful in penetrating 214.5 m into
hasement. A suite of logs was run, including
the Soviet downhole magnetometer and the
horehole televiewer. Packer experiments
were attempted and, in large part, sueceeded.
Hole 504, AD m west of Hole 504B, was
Arilled Auring a bit change. No cores were
taken, bhut four runs of the temperature
probe/pore water sampling tool were made at
different depths.

The sedimentary section at Site 504 is
7A4 m thick in Hole 504A and 274,5 m thick in
Hole 504B, The sediments are of pelagie
hiogenous nature. Masjor ecomponents are
caleareous and siliceous microfossil debris.
Voleanic ash forms a minor but significant
part of the sediment, and terrigenous,
windblown elav minerals are present in
varighle amounts. Pvrite is an important
authigenic component. Intense bioturbation
characterizes all of the sediment, and the
ecomplex hurrow structures are well seen in the
cores taken hy the hydraulic piston corer.

There are three lithostratigraphic units,
haserd on increasing degrees of diagenesis with
depth {Figure 4).

Unit 1 (Holocene to early Pliocene in
agel runs from the sea floor to 1435 m
sub-hottom. It consists mainty of siliceous
nannofossil ooze which passes into the
siliceous nannofossil chalk of Unit 2 at a sharp
houndary markerd bv a sudden increase in wet
butk densitv, shear strength and thermal
conductivity, and a rapid increase in porosity.
Sediment colors within Unit 1 are usually
shades of eravish green and olive green, but
hetween A5 and 99 m a subunit is found in
which Adistinetlv hrown eolors are found., Here
the proportion of clay is greatest and of
carhonate lowest. XRF analysis of the
sediments in this interval gave

manganese contents {as MnO) of up to L.15%.
We attributed this to the interplay of changing
climate and subsidence of the site during
crustal spreading.

Unit 2 lies between 143.5 and 227.2 m
sub-bottom, and covers the age span of late
Miocene to early Pliocene, 1t consists of
siliceous nannofossil chalks with generally
higher earbonate content than in Unit 1 {up to
84%), and hence paler colors. Its base is
defined as being at the first of the beds of
siliceous limestones in the section. ’

Unit 3, of late Miocene age, runs from
227.2 m sub-bottom to the basalt contact at
264 to 274.5 m. It consists of interbedded
limestones, cherts, and chalks. Whereas in
Unit 2 the depree of compaction does not
differ markedly from that in Unit 1, it is
drastically increased in Unit 3, even in the
chalk beds of this unit. Within the limestones
compactions of B0% could be recognized from
compressed burrows. Opal CT {eristobolite}
and chaleedony oceur within the silicified
limestones and cherts of this unit, filling pores
or replacing caleite fossils. Idiomorphic
caleite erystals were also found. The chert
from this site is among the youngest ever
recovered from DSDP holes. The young age of
chert formation is probably related to the high
temperatures which are found in the
sedimentary section. All the sediments were
deposited rapidly with accumulation rates
decreasing  through  the Pliocene, but
increasing again in the Pleistocene (Figure 5).

The temperature gradient in the
sediment at this site was measured at discrete
points throughout the section using the
Uyeda-Barnes temperature probe/water
sampler, and over the lower part of the
section during the logging of Hole 504A. All
measurements apreed, giving a linear
temperature profile when allowance was made
for variation in thermal conduetivity. Thus
there appears to be no thermally significant
advection within the sediment pile.

A detailed series of analyses of
interstitial water from Hole 504 showed a
similar pattern of Ca enrichment and Mg
depletion to that observed at Site 501, but the
degree of enrichment and depletion was
markedly less, even though the two holes are
only sbout two hundred meters apart (Figure
B). A less complete series of pore water
samples collected at Hole 504C, coupled with
interstitial water squeezed from sediments
near the bottom of the sedimentary section in
Hole 504B, gave even smaller degres of
enrichment of Ca and depletion of Mg. This
complex spatial pattern of pore water
compositions may be related to very slow
advection within the sediment section at rates
comparable to those of ionic diffusion, and
thus insignifieant thermally.
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The basement section at Site 504 was
mainly drilled in Hole 5048, though 13 m was
cored in Hole 504A (Figure 3. In the upper
part of the section, the same petrographic
units eould be recognized as at Site 501,
though with varving thicknesses. Three main
tvpes of hasalt were distinguished., Type ©C
contained phenoerysts of plagioclase, lesser
olivine and minor amounts of chrome spinel,
either as microphenoervsts or as minute
oetahedron in the groundmass. This type
contained memhers that were maore basie than
the average for the hole, and alsc the more
evolverd hasalts, which contained up to 95 ppm
7r, compared with a mean for the basalts of

close to S0 ppm. Type P contained
phenoerysts  of  plagioclase, olivine and
clinopyroixene, visihle as emerald green

prisms in hand specimens., Accumulation of
phenocrysts gives some of these rocks a basic
character which is not a oproperty of the
liquids from which they were produced, The
third tvpe, tvpe V, varied from sparsely phyric
to aphyric. When present, the

phenocrvsts consisted of plagioclase, olivine
and glomeroerystic etumps of plagioctase and
angite.

AN three tvpes are complexly
interhedded in the hole. Some of the
lithostratigranhie units are tens of meters
thiek, hut others are only a few tens of
centimeters thick. Some of these thin units
mav he intrusive, hut others, occurring as
rapidly  slternating seetions of different
lithology, and apparentlv associated with
inereased hrecciation of the core, may be
glices repeated hv complex faulting. The
hrecaias are polvmict, with angular clasts and
elav-rich matrices, suggesting a  tectonic
origin.

Alteration is moderatelv intense through
most of the core, hut is more intense in the
Zones of hreaciation. Alteration is
predominantlv reducing, with saponitic clays
replacing olivine and filling vesieles and veins,
associated with zeolites and carhonate. No
greenschist alteration was ohserved. Zones of
oxidative alteration horder some veins, and
are associated with introduction of K and Fe
into the rocks.

Numerous XRF analvses of basalts
allowed Timits to he placed on their origin.
Bateh  processes seem  precluded by trace
element relations, and some control hy open
svstem processes in a ridge crest magma
nhamber seems likelv. Generally the basalts
show a great uniformity in  chemical
character, with onlv the evolved Type  lavas

and the phennecryst-rich Type TP lavas
disturhing a simple pattern.
Paleomagnetic measurements give a

consistent pattern of reversed magnetization
of the hasement units, though the intensity of
magnetization and the inelination ehange from
unit to
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unit with depth within basement. The upper
unit of normally magnetized rock recognized
at Site 501 is not found here: however, only a

few samples could be taken from the
petrographically equivalent part of the
section. The uniformly reversed

magnetization is confirmed by the downhole
magnetometer, which appears to recognize
within the uniform sequence intervals that
might represent zones of breceiation,
sedimentary interbeds, or equivalent
non-magnetie layers. Further analysis of the
results from this experiment will be needed
onshore before firm conclusions ean be drawn.

The Lvnes packer was set in Hole 504B
successfully three times, twice for flow tests
and once for a sampler run. The flow tests,
one ahout 50 m below the top of basement and
the other in the bottom of the hole, both gave
preliminary mean values of permeability for
the hole heneath the packer of about 1 darcy.
Such a permeability is very high compared
with most terrestrial igneous formations and
should insure that heat transfer in the crust
would be by eonvection provided the pores are
filled with water. The flow test at the bottom
of the hole was able to generate sufficient
pressure to open fractures in the rock and
allow water to be pumped in. The eritical
pressure at which this happened was about 60
bars.

One run was conducted at the bottom of
the hole with the sampler go-devil. Many
gallons of water were collected, representing
several stages in the dilution of formation
water by surface seawater filling the bottom
of the hole. Preliminary analysis suggests that
the least dilute sample contained at least 20%
of formation water. During the test, negative
pressures of about 250 bars were developed
which not only destroyed the packer element,
but may have disintegrated some of the porous
hasalt at the bottom of the hole. Shore-based
analysis should enable the composition of the
formation water to be established, and hence
aid in the analysis of the sediment pore water
data.

Two temperature logs were conducted
within the hbasement of Hole 504B. The first
was run 70 hours after drilling finished and 34
hours after cireulation had been stopped in the
hole. The second log was run 38 hours
afterwards, with no cireulation in the hole
during this interval. Both logs gave very
similar results. The upper part of the hole,
down to 3838 m below the rig floor or 86 m
into the basement, showed very low
temperatures, climbing slowly to 10% at 3838
m below the seafloor. Below this the
temperature climbed very rapidly te reach
hottom hole values of about 70°C. The
main difference between the runs was that the
bottom hole temperature had increased by
about 59C in the second run.
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Preliminary calculations show
unequivocally that such a profile must be
related to inflow of cold ccean bottom water
into the hole, entering the formation at the
depth where the temperature begins suddenlv
to rise. Below this depth, the hole appears not
to he receiving water, and the thermal
rehound is essentiallv conductive. The hole is
to he relogged two months after drilling on
1.ex 70, when a clearer picture of the flow of
water in the area may bhe determined.
However, already the thermal regime seems to
he deciderlv upset hy the drilling of the hole.
The other logs run suecessfully in the hole
were compensated density, neutron density,
resistivity, ealiper and natural gamma. These
indieaterd a complex porositv structure in the
hole, which can onlv partly he related to the
stratigraphic section compiled Auring AArilling.
The massive flow at the base of Unit 2 shows
up clearly, but, though the porosity structure
is very well Adefined, with all three porosity
logs in good agreement with each other, the
interpretation in terms of pillow lavas,
massive flows, hreecia zones and the like is
not alwavs clear. This correlation should be
greatly aided hv examination of the borehole
televiewer records,

After manv technical vicissitudes, the
horehole televiewer ran successfully in Hole
504B. The records are noisier than in Hole
5M, but massive flow units and pillow lava
units can he readilv recognized in places
~where initial = image quality is good.
Preliminary examination of televiewer records
suggests that most of the basement section is
made up of pillow lavas, but that there are
some massive flows apart from the large one
recognized on all the logs and in drilling.
Manv fractures can he seen, but so far it has
not heen possihle to diseriminate zones of
intense fracturing and, perhaps, faulting from
zones in which the normal joint pattern and
pillow margin pattern is developed.

In summary, Site 504 was extremely
successful, particularlv in relation to the
genthermal prohlems which it was planned to
explore.

Site 505 (CR-2

Site 505 was placed in an area of low
heat flow to complement the high heat flow
site at Site 504 (MR1Y, The site is in the floor
of a vallev within an area of more rupgged
topoegraphv than at Site 504. Measurements of
conductive theat flow reached a broad
minimum of 13-1F mWm™* across the vallev,
compared with the level of about 240
mWm™2 predicted bhv a conductive cooling
model. Here the erust was expecterd to he
eoolerd hy convecting sea water, and provide a
econtrolled contrast with 504, sinee the nature
of the crust
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and sediments are expected to be similar, but
in a different thermal regime. The magnetie
anomaly age of the site here is 3.9 Myr, based
on well-defined magnetic anomalies mapped
during the site survey. The CHALLENGER
had no difficulty in identifying the site, and
the beacon was dropped at 1954.8'N,
§3947.4'W in 3538 m of water. Hole 505 was
spudded in with no offset from the beacon, and
with the paecker included in the string. 233 m
of sediment were continuously rotary cored
gbove 9.5 m of basalt. The sedimentary
section was divided into four lithostratigraphie
units based essentially on ecolor changes
(Figure 7). The distinetness of these units and
the position of their boundaries are supported
by litheclogieal observations and by changes in
the values of some of the physical properties
measured. Unit 1 (0-10m), late Pleistocene in
age, is composed of dark olive gray to grayish
olive green silicecus nannofossil coze, It is
distinguished in smear slides by a high ratio of
total siliceous to carbonate components, a
eonsequently lower carbonate percentage from
carbonate bomb analyses, a high proportion of
clay-sized material, a high porosity (in excess
of 80% and a low wet bulk density. The
transition in density and porosity are at a
slightly greater depth than for color, but the
difference is no more than 10 m. The surface
sediments were brown in color, and contained
1.43% of manganese analyzed as MnO.

Unit 2 (10-72m), early to late Pleistocene
in age, consists of grayish olive green to
gravish green siliceous nannofossil ooze. It
exhibits a higher density and earbonate
content from Unit 1 as well as lowered
porosity and silica to carbonate ratios. The
content of clay-sized material is generally less
than 10%.

Unit 3 (72-133m), formed between late
Pliocene and early Pleistocene, has many
affinities with Unit 1. It is generally darker
than Unit 2, with colors ranging from dusky
yellow green to dark olive green. Within it,
wet bulk density decreases to levels close to
those of Unit 1, and porosity increases
correspondingly, reaching over B80%. The
content of clay-sized material increases, and
carhonate content deecreases. All of these
changes are reversed as the base of the unit is
approached. Unit 4 {133-232m), of early to
late Pliocene age, is paler again, and is
composed of grayish yellow green to very pale
green siliceous nannofossil ooze. Throughout,
there is a gradual inecrease in bulk density and
earbonate content accompanied by a decrease
in porosity and low contents of clay-sized
material, At about 20 m above the basalt,
there is a transition from ooze to chalk
accompanied by a distinet inerease in density
and decrease in porosity. However this
transition is partly washed by drilling
disturbance.
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Three prominent ash bands are seen in
the geection at 3.9, A5 and 26.4m, No
diserete ash lavers are seen in the lower part
of the section. The laver at 156 m was
chemieglly  anslyzed, and proved to be
rhvatitie, containing normative anorthite and
dlapside.

The sedimentation rate, based on distom
eventg and upon the mapgnetie anomsaly date of
the hasement (3.9 Myrl, was apparently
constant at 50 m/Myr, THatoms are common
and well-preserved except in the middle of
Unit 7 and in the glay-rich Unit 3. Calcareaus
namefossils are " common  and  sre  only
maderateiv well preserved. Within Unit 3
nannofossils hecome rate and are only poorly
preserved, TFossils shaw no significant affects
of diagenesis. Ages were assigned on the basis
primarily of digtoms, and zan he regarded as
well defined, except for two intervals over
which the heat flow probe was allowed to sink
through the sediments while & messurement
was heing made, and within which two
imnortant events occurred,

Four heat flow and pore water runs were
mede uwsing the contained sampling wo!
hetween 180 and %MH m  and a1l four
mensurements  were  suecessful  both  in
measuring temperature and in  collecting
water. The {our temperature measurements,
three of which had to be collected while
atlowing the bit to fall theough the sediment
hecanse of its low strength, gave a linear
tharmal gradient of 20 per Wilm, indieating
a hasement temperature of 99f2, The linear
gradient does not intersect the acean floor at
the hottom water temperature, hut about @
ahove it, suggesting a curvature in the upper
part of the seaction. This curvature may be
Aue to heat generated within the sediment bg
hiatogical aetivity, with perhaps 30 mWm™
of heat flow from thet source and 15 mWm™2
originating from beneath the sediments.

The pore water samples were analvzed
with the interstitial waters sqgueezed from the
sediments, and gave a pattern in marked
sontrast  to  that at  Site 504, Catt
decreages from its sea water valyes of 10
mWm™ to about 3 mwWm™ while
atkatinity inereases from 2 to 17 meq Tl
Mg stavs constant, and HeS Is abundant.
The maximuym deviation from sea water values
ig at about 10 m. Below that gradients are
reversed, asnd values elose to those of sea
water are reached again as basement is
approgched.  This  pattern  of chemical
yariation is related to the aetivity of
sulphate-reducing bacteria in the sediments,
and is not related to reactions in the
hasement, which gave rise to the pattern
found at Site 504,

No cherts were found in the sedimentary -

section, and the ocoze-chalk transition is much

Aeeber in the section than at Site 504. The |

bottom part of

the sediment sectian was loggey .

where compensated density measurementy
agreed well with bulk density meesured at the
base of the sediment section at Hole 505, The
natural gamma log showed 8 peak in the
sediments immediately above basalt at Hole
5058, perhaps indicating the presence of
metalliferous sediments, but naone were
recoverad in any hole a1 Site 5035,

Only 8.41 m of basalt wes recovered
from Hole 505 after 9.5 m of penetration, and
drilling had fo be terminated begnuse of
severe torquing. The hesalt was uniform, a
strongly prophyritie rook eontaining 25 to 30%
of large phencerysts of  plagioclase
{An7s-Angg), olivine and clinopyroxene,
with smaller phenocrysts of chrome-spinel.
Plagioclase forms over 50% of the
phenocrysts, Clinopyroxene phenocrysts are
rare, with only two or three visible in each
thin seetion. The matrix in which these
phenocrysts are set is clearly a basic basall,
but attempts to mateh it with the magms that
gave rise to the hasernent at $035A snd 5058
were not eonclusive.

Beaause of the severe problems of the
basement deilling at Hole 505, the drill string
was pulled above the mudline, the ship was
offset 1600 ft {about 508 m) due north aof the
heaecon, and Hole 503A was started. This was
on the flank of a small ridge running parsilel
ta the axis af the valley, raised abave the
vattey floor. Water depth was 3525 m and the
hole was washed to basement at 1385 m
sub-battom, Again deilling was diffiedlt, with
gavare torquing, After 12 m of penetration,
during which 0.75 m of basalt was recovered,
suspictons that the bit might have failed
induced us to pull the steing. When the bit was
recoverad, it was in good condition, but the
stabilizer pads were worn and it had clearly
bean warking hard. The packer was
completety shredded, probably through haeving
become inflated downhole,

The basalt from Hole 505A is a sparsely
phyric plagioclase, olivine, chrome spinel
basalt, identical within the limits of
determination with that from Hole 5058B.

In an attempt to find better drilling
conditions, the ship was offset 800 {eet {ghout
250 m} further north and the drild string was
run to the bottom again in 3517 m of water
nearly at the top of the ridge running along
the floor of the valley. We washed through 146
m of sediment to reach basement and then
cored 43 m of basement with great difficulty
{Pigure 8). Eventually drilling was making no
headway, and was stopped to allow logging and
experiments,

The 6.85m of basalt recovered belonged
to B single petrological unit
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Lithologic summary of sediments, Site 505.




- wgunngse, olivine, and chrome spinel

ohyrie lava, identical in  petrography and

chemistry with that at Hele 505A. The basalt
is rather basie with a Mg/Mg+Fe averaging
1633, and mean TiOg 0,96, Tal 12,68, and
Alolg 6,08, Ni is rather high at 139 and
7¢ low at 9.54, corresponding to Ti/Zr of about
6. The hasalt is  chemieally and
petrologically uniform  within the limits of
determination.  Alteration is slight, and
ativine is never campletety altered.
Alterntion minerals inalude elav  minerals,
nvrite, philtipsite and caleite. An  earlier
reducing vphase of alteration is overprinted
with a later oxidizing vhase in the vieinity of
ergeks,  The oxidative phase of alteration
inoreases Koft, Sr mnd loss of tenition, and
rAeerenses Mgl, supgesting the formation of »
K and Fe-rich clayv. The lavas recovered
appenr from their ioint patterns and the
attiturle of their chilled mareins to have been
mainty part of thin sheet flows, with some
small pillows.

Three attempis were made to run the
borehold teteviewer, but all were unsuceessfil.

The dewnhole masgnetometer was run
successfully for the most part. Unfortunatelv,
bath at the top and the hottom of the logged
seation the hole was too near the vertieal for
the horizontal components to he meaningfuil,
The vertiea! component showed that the basalt
iz uniformly revarsaly magnotized.
Paleomamnetic measurements in the shipboard
taboratory agreed with this conelusion, and
showed that the intensity of magnetization is
high fover 1 x  10-Zamuiee)  while
sugeeptibility  is  low  fashout W-demu/cel
Thus Qn ratios are high and the basalts are
highty stahte magnetically,

Three sets af logs  were run: (1)
compensated density, caliner, naturs! gamma
and  temperature, {2Y neutron  porosity,
resistivity and  natorsl gamma (1 water
sampler and temperature. Of these, the
porgsitv-related logs aYl agreed gualitatively
and (exeept in the more porous regions)
quantitatively. Thev showed a complex
structure in which three 'ogging facies could
he identified: (Y » facies of low porosity with
some thin porous hands, probably
rorresponding to pillow lava flows with some
rubbly zones, (b} a facies of moderate porosity
(0.25-0,30% perhens corresponding to thicker
rubbly tops of flow units and {e) a highly
porous facies, usually accompanied by =a
natural gamma penk, which may correspond to
sedimentary interlavers. The walter sampler
worked, but no  formation water was
detactable in the sample it returned.

Several c¢omparisons mayv he made
‘between Site 505, and Sites 501 and 504, The
sedimentary aatumn at 0%

= 3

m,
shows no ¢herts or limestones and only & smis.
thiekness of chalks. Pore-water chemistor
showed a marked contrast, with the dominanoe
at 505 of pacterially induced reactions in tht
sediments, The basement showed difference’,
too. The basalts are basic and vary uniforme
and there is a lack of thick flow units?
Alteration is much less intense than at 501 or
5304. Though many of these differences can be
related to the differences in temperature, not
all of them can be related directly. However,
since the conditions giving rise to the
difference in  bhasement temperature are
primarily tectonie, and sinee it may be
possible to relate bhasalt chemistry, for
example, ta tectonic differences, the
distinction between the sites may prove in the
end to he essentially one of tectonic
anvironment.

Conelusions

The three sites drilled {n two contrasting
areas allowed most of the observations that
we had planned, 15 be made despite loss of
time through breakdown and failure of
equipment., The two areas show a number of
contrasts which seem to he related principally
to geothermal conditiohs, sinee most other
variables were constant. Sediment thickness
and sediment type were very simitar at both
places, and basalt chemistry showed only smail
differennes. Intensity of primary fracturing of
the arust mav have heen different, but this is
not necessarily the ease.

Within the sediments the main contrast
is tn the degree of diagenesis. No limestones
or cherts were found at the cold Site 505 while
they were consistently present in the hot ares
at Sites 501 and 504, The marked differences
in pore-water chemistry is probably also
related to temperasture, with eonditions in the
hot area dominated by interaction with the
underlying basement, and in the cald grea by
bacterial processes within the sediment.

Within  the eorust, the degree of
alteration was much less in the cold mrea, and
this was apparently the cause of the mueh
worse drilling conditions at Site 505, Logging
resulis also sugmested greater veriability in
basement physical properties at Site 505 than
at Site 504, though penetration at Site 505 was
not very great.

The downhole experiments proved
extremely valuable at all three sites in
supplementing the information obtained from
the ¢ores. The borehole televiswer provided a
much more precise method of determining
lithological changes  downhoie than s
available through coring or conv-ational logs,
as well as giving informsation on fracturing of
the Thole walls. The packer despite
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continuing nrohlems, providerd vital
information ahout the permeahility of oceanic
ermist, hitherto unknown, and also drew a
sample of formation water from the rocks at
the Thottom of the thole. The Soviet
magnetometer ran successfullv and reliablv.
Interpretation of results from it must await
shorehased ealeulation, as is also the case with
the resistivity experiment. The
temperature/pore water sampler was a
valuahle tool! that performerd verv well, The
standard logs provided an important dimension

in understanding the holes, and, since
experience in  interpreting  them  within
bagaltic formatinns is growing, thev are
heginning to he used increasingly

quantitativelv.

Finally, there is the question of further
worlk in the area. Site 504 will he revisited
Aduring Leg 70 for logging and perhaps other
experiments. With a whnle in a geothermal
area as active as this, there is clearlv an
adyantage in further logging in the future,
partly to discover how our interference with
the natural geotherma! svstem cdevelops with
time, and partly to deplov new experiments.
The eapacitv to re-enter the hole without
using CHALLENGER would clearly be a usefu!
one. There is still important further drilling
to be Aone in the ares. In particular, the
excellence of the drilling conditions, the
shallowness of the ocean and the prevalence of
goorl weather all combine to suggest this as
the hest site for the hole to Laver 3 proposed
hvy the Neean Crust Panel. The refraction
resillts on the site survey showed that TLaver 3
is At normal depths here, and Hole 5048 could
get a the MHALLENGER-style multiple
re-ent*y  hole vrequired as part of the
preparation for such a large task. We
ranommend that it be eonsidered seriously,

LEG 70
GATLAPAGOS SPREADING CENTER
{Mo-rhiefs: 1. Honnarez and R. Von Herzen)

Tntroduection

The first part of T.eg 70, Sites 50f to 510
(Figure 9, was dedicated to studving and
sampling the "open" hydrothermal regime of a
voune, oceanic corust, namely, the region
adiacent to the Galapagos Spreading Center
13187, The second part of the leg was devoted
to further work on Hole 5048, started on Leg
RO, i.e., the studv and sampling of a
eonductive "elosed”™ geothermal system in
older erust of the Mosta Rica Rift. Both Tegs
70 and R9 were concerned with the overall
study of the hvdrothermal interaction among
oceanic corust, seawater and the overlving
sediments from geophvsieal, geochemieal and
petrological points of view. The initial
ahiective of Leg 70 was to colleet information
pertaining to energy

and mass transfers which occur during, or in
response to, hydrothermal activity at a young
mid-oceanic spreading center,

In situ measurements and representative
material samplings were carried out at four
sites (506-509) in a series of environments
ranging from high heat-flow
(335-93mW/m2 or 8-23 HFU) areas with
and without "mounds”, to a relatively low
heat-flow area (126-209 mW/m? or 3-5
HFUW), in a region south of the GSC. Based on
a 3.5 em/vr half-spreading rate, the crustal
age varied from 440 to 7290 x 103yrs. A
fifth site, 510, was selected in an area of
relatively high heat flow (184.2 mwW/m? or
4.4 HFW), even though heat flow was less than
expected for the crustal age estimated to be
about 2.7 Myr. The sediment thickness was 115
m at Site 510 whereas it varied from 31 to 52
m at the other sites, south of the GSC.

One of our objectives was to coliect
evidence econcerning the origin of the
hydrotherma! mounds found on the sea floor
south of the GSC (Lonsdale, 1977: Corliss et
al., 1978), and to define the extent of their

regional  influence. It  was, therefore,
necessary to compare undisturbed and
continuous  stratigraphic sequences from

several mounds and off-mounds areas, at
various distances from the former. Data and
samples from low heat-flow areas lacking
mounds were also required.

Another objective was the identification
of the nature of the two sub-bottom reflectors
ohserved in the "deep-tow" surveys (Lonsdale,
1977} verifying, therefore, the suggestion from
T.eg 54 that these reflectors are to be ascribed
to the regional extension of a hydrothermal
sediment laver originating in the mounds
{Natland et al., 1979). :

In the wvarious types of areas, pore
waters had to be collected and analyzed
immediately, heat-flow measured and in situ
physical properties logged. Finally, sample
physieal properties, ineluding magnetics, sonic
velocities, thermal conductivity, vane shear,
and density, also had to be measured.

These various objectives could only be
furfiled »y using, together with the
conventional hard rock drilling, the HPC. This
novel tool allowed largely undisturbed and
almost continuous sediment seguences to be
recovered from the mounds and the
surrounding areas.

The area of investigation for Leg 70 is
one of the best surveyed regions of the world
sea-floor. Detaited bathymetric maps made
from multibeam echo sounding surveys, ALVIN
dive observations and surveys, and recent
"deep-tow" surveys were available. However,
we were somewhat handicapped by
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the lack of detailed seismie data on the
thickness of the sediment cover in the region
south of the GSC. The regularity of the
sen-floor spreading, smooth topography, and
dense heat-flow data ecoverage of this region
allowerl the investigation of the mounds to he
placed within the framework of dense
geophysical data.

The second part of the Leg extended the
work hein hv Leg A9 at Site 5048 on (.2 Myr.
ald grust south of the Costa Riea Rift. Our
main ohjective here was to extend the
knowledge of voung crust with samples and in
situ measurements as deeolv as the drill would
allow. The phvsieal nature of deeper portions
of the erust and the petrology of basalts and
their alteration with depth were investigated
hy deeper Adrilling at the re-entrv site. A full
siite of zeophvsical logs, and special downhole
experiments to measure the Jlarge-scale
electrical and seismic properties of the erust
were carried out.

Site 5MA

Seven holes were drilled or cored, and
three heat flow mesasurements were attempted
at Site 508, a high heat flow area with
mounds, ahout 19.5 km south of the Galapagos
Spreading Center.

Two holes were drifled in the mounds
sediments using the HPC: Hole 50A which was
27 m deep with A%% recovery (In reality, Hole
50R was very probably 32.3 m Adeep, as the
fina? HP" core did not penetrate due to
hasement impact. This makes the recovery
70%), and Hole 504 which was 31 m deep with
93% recoverv. Two holes were cored hy the
HPM in the sediment cover off the mounds:
Hole 5048B which was 21 m deep with 96%
recovery, and Hole 508D which was 32 m deep
with 87% recoverv, All of the four holes are
thought to have hit the basement.

Two holes were drilled into the mounds
hasement: Holes 506G and 5061 which
penetrated 5 and 3.5 m of hard roeks,
respectively, with 20 and A% recoveries. One
hole, 50AH, wasg drilled into the off-mounds
hasement which was 8 m deep with a 2%
recovery. Heat flow measurements and pore
water samples were collected in Holes 506A,
SARE and 50RF which were washed through the
sediments.

Sediments

The most remarkable ohservations about
the serdiment stratigraphy (Figure 10) are the
following:

L The mud-line was at almost the
same depth within a few meters at
all four holes in the sediments.
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2. In the mounds, below 1-4 m of
pelagic oozes, Mn-hydrated oxides
{mainly todorokite) form a layer up
to 30-em thick resting on an
alternating sequence of  thin
pelagic sediment layers and green
smeectite layers, the latter up to
5-m thick. X-ray diffraction was
used for the first time on the
GLOMAR CHALLENGER, allowing
the todorokite and smectite
identifieations. Both minerals are
thought to be of hydrothermal
origin on the basis of their
similarity with Leg 54 equivalent
and their restricted occurrence to

the mounds. These
"hydrothermal™(?) units are
separated from the basaltic

basement at Holes 506 and 506C by
a 10 to 14 m thick basal unit
consisting mainly of foraminifer
nannofossil ocozes, and they are
overlain by a 1.7 to 3.9 m thick unit
of foraminifer siliceous nannofossil
oozes. No detailed stratigraphic
correlation exists between the
"hydrothermal™(?) units of Holes
506 and 506C.

3. Off the mounds, the
"hydrothermal™?) components are
either completely missing (Hole
5068}, or their presence is reduced
to an B80-cm thick layer of green

smeetite-rich sediment (506D).
This indicates that, contrary to
Leg 54 seientifie party's

conclusion, the lateral extension of
the "hydrothermal™(?) sediments is
limited to the mounds themselves.
In the off-mounds holes, the
sedimentary column is made up to
siliceous foraminifer nannofossil
oozes, 20.5 m and 31 m thick in
Holes 506B or 506D, respectively.

The reduced thickness of the pelagic
sections in the mounds themselves compared
to those of the off-mound holes indicates
either that the "hydrothermal(?) deposits are,
at least partly, a product of replacement
and/or dissolution of pre-existing pelagic
sediments, or that the pelagic sediments have
been removed from the mounds by slumping
into the off-mounds area. No clear evidence
for or against either of these hypotheses was
found at this site.

Preliminary NRM measurements on the
long spinner magnetometer show no apparent
difference between the direction and intensity
of the remanence of the off-mounds sediments
and the Mn-hydrated oxide or green smectite
rich sediments from the mounds.
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The significant density change in the
sediments from Holes 506 and 508
corresponds to lithological changes from the
pelagic oozes (= 1,3 g/ee) to  the
"hydrothermal™?) material 1= 1.3 to 1.7 g/ce).
All the physical properties in both Holes 506B
and 508D continuously vary with depth. The
depth gradient of the phvsical properties in
Holes 5R4, 50AB, and 5067 are significantly
larger than those of Sites 504 and 505, but are
compatible to those of Site 424 (Leg 54). The
onlv sample of hasalt from the basement
which was studied shows typical values of
phvsical properties for Laver 2 rocks.

Two successful heat flow measurements
to depths of ahout 30 m sub-hottom at Sites
S0ARE and 50RF gave ahout 1005 and 586
mW/m? (24 and 14 HFU), located
respectively on and off mounds. The
non-linear temperature gradient measured at

the former suggests significant upward
movement of pore waters,
Pore water chemistryv is complex,

reflecting the influences of biogenic debris
diagenesis, convection, and reactions with the
hasement. The dominant features are: 1} the
low concentrations of elements produced by

. hiogenic degradation indicating that, both on

and off the mounds, the sediments are flushed
out hy convecting waters: 2) the 10-20%
ealeium  enrichment, helieved to be due to
seawsater-basalt reaction.

Basement

The hasement samples retrieved in the
various holes of Site 508 appear to be mostly
fresh, finelv erystalline, plagioclase, sparsely
phyric to aphyrie basalts. Fresh glassv rinds
are ohserved. WNo alteration minerals of
unequivocally hydrothermat origin are
present. These hasalts appesr similar to that
ohserved in Leg 54 or ALVIN dives.

Site 507

Site 507, centered at 0934.0'N,
86005.4'W, is located within & concentrated
grouping of mounds and mound ridges. It is
ahout 4 km south of Site 508 and 23.5 km
south of the Galapagos Spreading Center.
Mounds oeceur on the north flank of a
relatively broad elevation, the slope of which
apbears interrupted by small faults. Six holes
were cored or drilled, four heat flow
measurements and in situ pore water samples
were collected.

Hole 507D was cored in the mound
sediment (penetration: 38.7 m and 9%
racovery), Hole 507F was cored at the end of
the seme mound (penetration was 31.3 m with
%9% recovery) and Holes 507 and 507H were
cored north and south of
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the same mound, respectively (penetrations
were 3 and 33 m, respectively, with 98%
recoveries). We attempted drilling two holes
into basement off the mounds with little
success. Hole 507B penetrated 7 m with a 9%
recovery, whereas Hole 507C penetrated 29.5
m with a 96% recovery in sediments and 6%
recovery in the basement. Holes 507E -and
507G had heat flow measurements and pore
water samples near the center and edge of the
same motnd, respectively. Holes 507A and
5071 are the same measurements and samples
located north and south of this mound,
respectively.

Sediments

Hole 507D (Figure 1), cored into a
mound, penetrated 26 m of interbedded green
"hydrothermal™(?) clays and pelagic sediments,
separated from the basement by 10 m of
pelagic coze. The '"hydrothermal™(?) produets
extend almost up to the mound surface where
thin manganese oxide crust fragments are

present, suggesting that some
"hydrothermal™(?) materials are recent
deposits. At Hole 507F, apparently on a

mound flank, 2 m of green "hydrothermal™(?)
clays were found interbedded in the upper
portion of a 31 m thieck section of pelagic
calecareous oozes. Smectite, todorckite and
clinoptilolite  were identified by X-ray
diffraction in the green clays, the Mn-oxides
and the pelagic oozes, respectively.

The fossil assemblages at Site 507 were
essentially the same as those of Site 506.
Radiolaria and diatoms are less abundant and
more poorly preserved, especially below 12 m
sub-bottom depth. An age of 0.27 to 0.44 Myr
is inferred for the basalt sediments from the
paleontological data, leaving a hiatus of at
least 0.25 Myr with the age of the basement,
estimated to be 0.69 Myr from the spreading
rate.

There appears to be better evidence at
this site for the formation of the green clays
by coating and partial replacement of the
siliceous organisms. But the possibility of
sediment slumping from the mounds down to
off-mounds areas still exists.

Pore water chemistry, as at Site 5086, is
characterized by slight Ca excess and Mg
deficiency relative to bottom  water,
reflecting reaction with basement. Low
ammonia concentrations and constant calcium
concentrations indieate rapid convection.

Physieal and thermal properties are
basically the same as in the sediments of Site
506, Heat flow measurements agree with
previous short probe determinations, with
values of 335 to 502 mW/m? (8 to 12 HFU).
Nearly linear temperature gradients suggest a
present conductive thermal regime.




Rasement

The hasalts recovered in the various
holes of Site 507 are either fine grained
aphvric to sparselv plagioclase phyrie, or
coarse ¢rained subophitic, The latter appear
to he fresh where the former display black
aureoles indicating a low temperature
alteration with filling of pore spaces bv green
smectites and iron hvdroxides. No sign of
hvdraothermal alteration has heen ohserved.
The shape of the alteration hands indicate that
the hasalt pieces helonged to a fragmented
hasement which has been further broken
Auring Arilling,

The hasalts of Site 507, like those of Site
50R, have higch magnetization intensities
faverage NRM intensitv of 22 mGauss), high
ratios of remanence to induced magnetization
faverage O of 33), and shallow inelinations
fhoth positive and negative, less than 15%),
consistent with the high amplitude magnetic
anomalies and equatorial location of the site.

Site 508

Site 508 is located around 0932'N,
8RONA'W, ghout 28 km south of the
Galapagos Spreading Center and 4 km south of
Site 507.

One hole, 508, was continuously cored
through 34.8 m of pelagic sediment. Average
sediment recoverv was 99%. In Hole 508B
onlv a mudline core was recovered after which
the hit was washed down to the bhasement.
Basement drilling was attempted with only 8
m penetration and A.5% recovery. After slow
penetration and torquing, the hole was
abanroned after jamming of the drill bit. Hole
5087 was drilled within 15 m of Hole 5088
with the purpose of recovering sediments
directlv overlving the basement. Heat flow
measurements were carried out at Holes 508A,
NRT and G08E.

Sediments

Hole 508 cored 35 m into the sediment
caver which is made up of siliceous
foraminifera nannofossil cozes (Figure 12). It
is not certain that the basement was
reached. Wo basaltie fragment was found in
the core ctcher of the lowest core of this
hole. Holes 508B and 508C were drilled
through 51.5 m of sediments similar to those of
Hole 508. The recoverv of a 10-em thick
interval of semi-lithified sediments about 0.5
m ahove the hottom of Hole 508, the presence
of an indurated chalk pebble in the last core
ahove hasement of Hole 5088, and of partly
indurated sediment in the only core of Hole
5087, indicate that several meters of at least
nartly lithified sediments direetly overlie the
hasement.

Compared to the sediments from the
other sites of this leg, the sediments at Site
508 show the following main differences:

i The presence of semi-lithified
pelagic oozes in the lowermost
portion of the sediment column.
Diagenesis related to compaction
is unlikely to explain the formation
of suech sediment.

2, The sediments do not show a
decrease in the amount of siliceous
organisms towards the bottom of
the sedimentary column. Site 508
sediments display the best
microfossil preservation of all the
sites drilled thus far.

3. The presence of H9S and traces
of pyrite indicate that redueing
conditions are present throughout
muech of the sedimentary cover of
Site 508,

The fossil assemblages were essentially
identical to those of Holes 506 and 507.
Simitarly, all of the physical properties were
approximately the same as those of the
pelagic sediments of Hole 507, in spite of the
large difference between the thermal regimes
of the two sites.

Three heat flow measurements yielded
relatively low values ranging from 134 to 197
m/W/m? (3.2 to 4.7 HFU) in agreement with
the previous short probe measurements from
research vessels. Each measurement shows an
increasing temperature gradient with depth,
possihly due to a hydrothermal recharge at
rates on the order of 10~fem/s..

Pore water magnesium and caleium
concentrations are close to bottom water
values suggesting that there is little input of
formation waters in this area of presumed
recharge. The relatively high ammonia®
concentrations found at this site are
compatible with such eonclusions.

Basement

Basement drilling was attempted at one
hole (508B), with relatively poor results. Due
to the same drilling characteristies as at the
previous mound sites, both penetration (8 m)
and recovery (6.5%) were poor. The basalts
are fine to medium grained aphyrie to sparsely
phyric plagioclase. They are often partly
surrounded by a dark alteration rim and a few
samples are slightly altered throughout. The
alteration consists of the deposition of
smectites, unidentified zeolites and
Fe-oxyhydroxides in vesicles and pore spaces.
No sign  of unequivoecal hydrothermal
alteration eould be found.
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Site 509 iz centiersd on a mound Tield,
lacrnted at DC35.34N, 8RCD7.90'W, 21 1o 22
km south of the Galepagos Spreading Center,
and 4 tm west of the north-south Yine passing
through Sites 506 and 5087, Site 508 coincides
with PO feg 54, Site 424: Holes 509 and
§NaR gre located respeetively off and on a
mound ahout 120 m and 180 @1 west and stightly
north  of Hole 424a, Three heat flow
measurements were earried out at the same
facations, The sediment cover is about 32 to
24 m thick and the wnderlving basement is
assumed to he 080 to 0.3 Myr o'd on the
hasis of the 3.5 em/ye half-spreading rate
infarred from the magnaetic anomaties.

Sediments

The overgl? thickness and lithologiest
sequence of the mound sedimentary eofumn of
Hole A119R {Figure 13) is very similar to those
af the other two mound sites, i.e., 506 and
S07, The stratigraphy observed in the 334 m
of sediments cored in Hole 50BB consists, from
top ta botiom, of the following units:

t About 4 m of various interbedded
tithologies, including manganese
oxhydroxide erust feagments fup to
7.6 em thick and mainly in one L4
m thiek laver), pelagic oozes,
smactite granutar clav, and Mn-Fe
oxide ooze:

w3

ahout 12 m of smectite green clavs
interhaddersd with pelagic oozes.

3, 7.4 m of wmeainty non-siliceous
foraminifer-nannofoasil ooze
nverlying the hasaltic basement.

The serdimentary column cared in Hole
504, lbeated probahly on the edge of a mound,
s excluzivelv made up of 3.9 m of siliceous
faramini fer-nannofossi? DOLES. Thiz
ahservation Aemonstrates that the
hydrgthermal” {*Y material has no regional
gxtent at this site either, and therefore, couid
not expiain the suh-hottom reflectors observed
hv lLonsdale 19773, The fossi! assembiages
precent at Site 509 were essentiallv identical
te those of the previcus sites.

Small pore water caleium enrichments
and magnesium depletions again impty 2 flow
of formation waters through mound ares
sediments. Ammonia concentrations are also
low, aspecially in Hole 5098, suggesting rapid
fushing by upward sonvection.

Hest flows were guite high in eash

in
hole of this site: about 419 and 775 mW/ral
{1y and 18.5 HFU) at Holes 509 and 3508.
respectively. Thermal gradients at 509
deereased with depth suggesting hydrothermst
discharge through the mound at a rate of LY
10-8em/s, Gradients were aimost linesr K
Hole 502 suggesting that a conductive therma?
regime exists in the off mound srea. ;

Manganese axide erusts have the highest
density and sonic veloeity and lowest porosity
of alt the sediments of this leg: wei bulk
density = 1.88 g‘;’cma, grain density = 3.5
glem?, poresity = 58.4%, sonie velocity =
2.2 km/s. The green elays have slightly
higher density, sonic veloeity and lower
porasity than those of the previous sites; wet
hulk density = 1.68 g,f‘cm3, grain density =
312 glemd, porosity = 703%, sonie veloeity
= 1,72 km/s. On the other hand, all of the
physical properties of the pelagic sediments
are similar 1o these of the previous sites.

The preliminary results of the magnatic
properties measurements on the sediments are
very similar to those of Sites 506 and 507,
However, the Mn-axide crusts exhibit
surprisingly coherent NRM directions despite
their very low intensities which are consistent
with their presumably low Fe-content.

In summary, the mgjor differences
between Site 509 sediments and those fram
the other sites are:

1. The manganese crust fragments
are more numerous and they form
a thick layer in Heole 509B.
Moreover, the oxidized "mudline”
laver is thin { 0.5 m} end only 8.7 m
of pelagic sediment averiays the
hydrothermal material. These
ohservations may indigate that
Hole 5088 was cored closer to the
top of the mound than the other
holes, and/or that the
hydrothermal activity was more
recent {or still active?) at this hole
than at any other previous sites.

2. Contrary to sediment section fram
other off-mound holes, the lower
halves of which are almost devoid
of siliceous mierofossils, Hote 589
contains siticeous vemains down to
the bottom of the sadimentary
echumn.

Ng basement drilling was attempted at this
site,

Site 510
The main objective of Site 51§ was to

test the basement drilling capacity of 2 region
of the Galapagos Spreading
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Menter which was older than that of the three
mounr fields previouslv studied,

Site 510 is located at 1936.79'N,
RRO24.A0'W, in a moderatelv high heat flow
region (157-209 mW/m? or 4-5 HFU) The
site is ahout 90 km north of the Galapagos
Spreading “enter and 38 km west-north-west
of Tee 54, Site 425. The sediment cover is
ahout 115 m thick. The site is near magnetic
anomaly 2" and, assuming a 3.25 em/yr
half-spreading rate, the erust should be 2.7
Myr old,

One hole was cored by washing the drill
hit down to 38.5 m sub-hottom depth, then
"punch-cored™ down to the basement, at 144.5
m sub-hottom depth. Sediment recovery
varied hatween 9% and 100%. Eighteen meters
of hasement rocks were drilled, with about
?27% recovery, until the drill bit became
jammert and the hole had to he ahandoned for
fear of losing the bottom hole assembly.

Seriments

The sedimentary column (Figure 14)
appears to he uniformly made up of
foraminifer diatom nannofossil 00zZ.es,
according to the recovered cores. The
Aigtoms are particularly abundant and the
hiogenic silica content is therefore higher than
in anv of the other pelagic sediments studied
fduring this lez. There appears to be no
decrease in siliceous organism content with
depth, reducing eonditions prevailed in the
sediments as evidenced by the traces of pyrite
and the HqS odor, as well as the distinetive
olive green color,

Both caleareous nanneofossil and
planktonie foraminifers indicate a basal
sediment age of 3.0 to 2.8 Myr. The
planktonic  foraminifer  assemblages are
dominated hv warm water species. The

Pliocene-Pleistocene boundary is located at
ahout 90 m sub-hottom depth. The abundance
of benthic foraminifers and the presence of
poorly preserved planktonic foraminifer tests
at intervals ACC and 7CC N05 and U2 m
Aepths, respectivelv) indicate dissolution.

Denth gradients of physical properties of
these sediments is verv small compared to
those of the other sites, except near the
hasement. The lowermost 20 m of the
sedimentary column exhibit larger depth
gradients, as found at other sites. This trend
could he explained by some interaction
hetween the sediments and the hasement, but
there was no other evidence of such a process.

In situ temperatures measured at 39.5,
A7 and 95.5 m sub-hottom depths, vielded a

linear gradient of 0.22°7/m. An average
thermal conductivity of 2.1 meal/em®T s
give a
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conductive heat flow of 190 mW/m2 (4.6
HFU), about two-thirds of the value precieted
by the cooling plate model for a 2.7 Myr old
crust.

Site 510 pore waters have Ca
enrichments and Mg depletions up to 15%,
extremely high Si09 concentrations {(up to
1100 m) reflecting biogenie silica dissolution,
and NHg and Hs5 concentrations
indicating the production of about 400 m of
COg by ulfate reduetion.

Basement

The basalts retrieved during the 18 m
penetration at Site 510 are significantly
different from those of the other Galapagos
Spreading Center sites.

The main differences are the following:

1. The basalt is more phyrie with
15-40% plagioclase phenoerysts.

2. The L5 x | mm average size of
these phenocrysts is large.

3. The presence of olivine
phenoerysts.

4. The primary Fe-Ti oxides are only
about half as abundant.

The basalts are surrounded by a thicker
glteration rim than those of Sites 506 and 508;
the dark rim ranges in thickness from 5 to 40
mm. In addition to the wvariously colored
smectites, calcite is present in the vesicles
and other pore_  spaces of these alteration
rims. The more pronounced alteration may be
due to a longer interaction of the ecrust with
seawater, or to the higher permeability of the
basalts.

The average magnetization intensity at
Site 510 is 6 x 10-3 Gauss, i.e., less than
one-third of that observed at Sites 506 and
507. The remanence is dominant over induced
magnetization with a mean @ ratic of 22. The
remanence is stable to AF demapgnetization
with average NRM inelination of -13° and
average stable inclination of -16°

The basalts have higher sonic veloeities
and lower grain densities than those of the
previous sites. The latter is probeably due to
alteration.

Site 504B

On December 3, Hole 504B, drilled
during Leg 69, was re-entered at 1343 hours.
During the fourteen consecutive days on site,
the hole was re-entered three more times and
347 m of basement were cored. Final depth of
836 m sub-bottom was reached on December
13. Penetration rates varied from about 2 to
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& m/he, with an average close to 4 m/hr.
Recovery varied from 0 to 100% with an
average of 2R.4%.

The hasement cored during Leg 70 at
Hole 504B is comprised of 2A# petrographic
units corresponding to 15 paleomagnetic units.
Unfortunately, the unavailability of XRF
chemical analvsis prevented correlation of the
petrographic or the paleomagnetic units to
magmatological variations. Three major kinds
of lava were encountered: massive flows (at
Teast 23 m thiek), flow hrececias and highly
fractured sequences of pillow lavas, and/or
thin flows. The hasalt ranges from aphyric to
sparsalv to highly
olivine-plagioclase-clinopvroxene phvric. The
association of the first two phenoeryst
minerals is the most common. Spinel
microphenoarysts have heen ohserved in a few
units. Five petrographic types of basalts were
distingnished on the hasis of the oceurrence of
the various phenocryst minerals.

The lowermost 347 m of hasalts drilled
in Hole 504RB, during Leg 70 exhibit a slightly
Adifferent alteration from that of the upper 214
m of hasalts ririlled during Leg R9. The main
differences are as follows:

1. No caleite was ohserved below 660
m suhb=hottom depth.

2. Fe-oxhvrdroxides are not common
hatween RNO and 7R} m and below
800 m sub-bottom depths.

3. Vein pyrite was not observed above
540 m sub-bottom depth, and
hecomes progressively more
ghundant with depth. As in the
l.ez A9 portion of the hole, various
tvpes of smectite form the most
ahundant alteration products, and
it was accompanied bv minor
amounts of zeolites (analeite and
nontrolite were identified by
XRDL. A mixed layer mineral was
tentatively identified as
saponite-tale by XRD. Olivine
phenoerysts are frequently
replaced by various combinations
of tale, smectite and red iddingsite
fprohably a Fe-oxhydroxide rich
smeectite-mixture). Preliminary
reflected light observations
indicate that the igneous Fe-Ti
oxirdes are severely altered into
mainlv non-opaque secondary
products (Fe and/or Ti
oxhydroxides and silicates™ filling
up the large cracks with separated
rather small Ti-magnetite relics.
1t appears that the basement
alteration probably took place in
mainly suboxic conditions in the
upper
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portion of the hole {i.e., down to
540 m sub-bottom depth), and in
suboxie to anoxic conditions in the
lowermost 296 m, or at least as far
as the basement was drilled. The
alteration process and the resulting
products do not differ, as far as

our shipboard observations
indicate, from those of basalt
seawater reactions at low
temperature,

Paleomagnetic data suggest 15 units with
an overall mean stable inclination of -189.
Two of the units, each extending over 5 cores,
have mean stable inelinations of -539 and

-63°, respectively, steeper than would be
expected due to geomagnetic secular
variation. Tectonic tilt, geomagnetie

excursions, stable secondary remanence, or a
combination of these might be responsible for
these anomalous inelinations. Overall mean
intensity of magnetization is 7 mGauss and the
overall megn Q ratio is 10.

The average sonic veloeity of the
basement rocks measured on-board is
significantly higher than the wave velocities
derived from site survey data: 5.71 km/s vs. 4
to 5 km/s, respectively. This difference can
be attributed to the widespread occurrence of
fractures on a scale larger than the cored
samples which are probably responsible for the
water flow.

Drilling was followed by an extensive
logging and downhole measurements program.
Successful logs over the entire basement
section inelude sonic, resistivity, temperature,
and caliper. Natural gamma and neutron
density were partially successful, compensated
density was unsuccessful. Successful logs
show prominent massive basalts at about 325,
590, and 690 m below mudline, and otherwise
generally fractured/altered basalt. Downhole
experiments include large scale electrical
resistivity and oblique seismie, the latter in
cooperation with R/V GILLISS.

Four borehole temperature profiles and
in situ water samples were made during the
deepening of Hole 504B on Leg 70, inciuding
the first one before any disturbance of the
re-entered hole. These confirm that the
strong downward flow of water to about 350 m
sub-bottom water depth, observed during Leg
69, is still occurring. The present flow rate
down the cored hole was estimated at a few
m/hr. The data also suggests that a
conductive gradient of about 0.12°C/m
exists below about 430 m sub-bottem depth,
yielding roughly a 201 mW/m? (4.8 HFU)
heat flow which is in good agreement with the
Leg 69 result. Maximum temperature at

bottom on last profile measured 111°C,
estimated to reach equilibrium at about
120°C.




Coneclusions

The hvdrothermal mounds of the
Galapagos Spreading Center are  unique
features of the world ocean floor. High
recoveries of practically undisturbed
sediments, allow us to reconstruct the

following lithological stratigraphy, from top to
hottom:

Init 1 is pelagic sediment with
occasional Mn-oxide erust, capped by the usual
moderate hrown oxidized "metalliferous” layer
at or near the sediment-water interface. The
contact between this uppermost unit and the
underlving Unit 2 is generally very sharp.

Unit 2 represents the hydrothermal
material, ranging from a Mn-oxide crust
agglomerate to an ever present and thick
green smectite Jayer. This hvdrothermat
material is frequentlv interstratified and
mixed with pelagic sediments and usually
grades into the lowermost unit, with frequent
smectite-filled mottles ocecurring in  the
transition zone.

nit 3 is essentially made up of pelagic
sediment resting on the basaltic basement.

The basement rocks underlying the
mounds seem to laek anv unusual alteration
features. As a matter of fact, these basalts
displav alteration patterns and mineralogy
which are very similar to those of young
erustal material from other localities.

The Galapagos Spreading Center
hasement roeks are ferrobasalts, the
paleomagnetic properties of which are very
consistent with an inversion of a negative
anomalvy source made up hy a 500-m thiek
hasalt pile. Site 510 hasalts might be the first
recovery of the voungest non-ferrobasalts
directly adijacent to the oldest ferrohasalts
which are particular to the Galapagos
Sprearding Center. These basalts have a very
low velocity, which increases with age.
Porosity, density and thermal conductivity
have sidespread but strong depth gradients
compared to other sites, even with some
having similarly high heat-flows. Both these
high gradients and the presence of the
hydrothermal mounds seem to be related, the
gradients corresponding to a large regional

expression and the mounds localized, more
rastricted axpressions of the same
hydrothermal process.

Pore  water and formation (i.e.,

basement! water samples ecould be analyzed
on-hoard the GLOMAR CHALLENGER and
more complete analyses will be earried out in
shorebased laboratories. The shipboard
analvses of water samples strongly suggest
that these waters are the produets of
hasement-convective discharge and conductive
recharge in the high heat-flow and in the low
heat-flow
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areas, respectively. This is in agreement with
the expected theoretical models of seawater
circulation through the oceanic erust.

Strong linear gradients with depth of the
thermal  conductivity show that water
movement oceurs on & larger scale than the
mound dimensions.

The results of pore-water analyses and
heat flow measurements in all of the
Galapagos Spreading Center sites confirm the
hypothesis that the mounds are the foei of
localized hydrothermal diseharge onto the
seafloor. These discharges are responsible for
the high heat flows (up to 963 mW/mZ (23
HFUY and unusual sediments encountered at
the mounds. Both high heat flow and
hydrothermal material are not found a short
distance off the mounds. The sediment
thickness at the mounds does not appear to be
drastically different from that of sediment
cover in the off-mound or non-mound sites of
the same ares.

Except at Site 509, a discrepancy {or
hiatus®} exists between the basement age as
derived f{rom magnetic anomalies, and the
paleontological age of the sediments in
contact with the basement.

A signifieant drop in the content of
siliceous organisms in the mound sediments
was observed which contrasts with the amount
of biogenie silica in the off-mound and
non-mound sediments. On the other hand,
preliminary ealeulations indieate that a major
non-biogenic supply of silica is needed to form
the hydrothermal smectite.

Hole 504B of the Costa Rica Rift was
drilled to a total sub-bottoem depth of 836 m.
This is one of the deepest holes ever drilled
into oceanic basement. The maximum
temperature measured at the bottom of the
hole -was T1U°C from which a probably
equilibrium temperature of about 120°C is
inferred. Unfortunately we had to stop short
of the 150°9C temperature limit at which the
fiest unequivocally metamorphic minerals
start forming. The basement at Hole 504B
appears to be made of pillow basalts and/or
thin flows with frequent, up to 23 m thick,
massive lava flows. This latter observation
contrasts with Leg 69 where only one {?) thick
lava flow is encountered.

A few breccias were observed which
were generally well cemented by alteration
minerals, These breceias are thought to be -
due to the flow of the lava during its
emplacement and does not correspond to talus
or tectonic breccias related to fault scarps.
The variability in the type of alteration
changing from suboxic to almost anoxie with
depth, the increasing trend in the amount of
alteration produet with depth, might explain
the behavior of Hole 504B basement during
drilling: average
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Senetiration rates of 28 m/hr franging from 2
to & m WY and recoveries ranging from 0 to
movre than MN%, repending on the nature of
the rock, The magnetic inclination of Hole
A04R hasalts appears to he sysiemsatically
skewerd and probahly required a post-eruptive
mechanism  such as  fectonic  tilting or
attaration.

Canduetive heat-flow exists below the
zone found by Leg A9 1o be a recharge ares of
seswater into basement, Formation water
silica  concentrations incresase with depth
sumresting that water chemistry varies with
denth as a resuit of reactions with warmer and
warmar bagament rooks,

The final picture looking hack at both
the Ralapagos Spreading Center sites and the
deep hole in the Mosta Riea Rift is that of
extremely dvnamic systems in which ths
oceanie crust, 15 sedimentary cover and
seawater intimately interact at almost visible
~ates,
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SITE REPORTS

Leg 71

Co-chief seientists W, Ludwig and_
V. Kashenianikov

AB-1B) Lat: 51900,28'S
Long: 46958.3'W
Water Depth: 2602 m

Site 51

Hole 51 was drilled to & depth of 632
meters sub-bottom on the Falkland Plateau.
The section drilled consisted of the following
six units:

1. 3 m of siliceous ocoze and thin
foraminiferal oozes of Pliocene to
Recent age.

2. 192 m of diatomaceous ooze and
nannofossil diatomaceous 00zZe
spanning the Paleocene to Early
Oligocene, ‘

3. 14 m of ecalecareous ooze and
zeolitic foraminiferal coze of Late
Campanian-Lower Maestrichtian
age.

4, 208 m of =zeolitic clay and
ctavstone with intercalations of
nannofossil elavstone ranging from
Coniacian to Campanian-Lower
Maestrichtian in age.

5. 80 m of colavstone, nannofossil
elaystone and nannofossil chalk of
Early Alhian to Middle Santonian
age,

A, 124 m of petroliferous mudstene
and  nannofossil  mudstone  of
Neocomian to Aptian age.

Drilling was terminated at the 4.1
s penetration limit imposed by the
Safety Panel, Two lowerings of the
downhole temperature probe gave an
estimated heat flow wvalue of 75.37
mW/m? (1.8 HFU). The drilling results
confirm the eontinuity  of the
chronostratigraphic units of the Ewing
Rank into the basin province of the
Fakland Platesu. The microfossils in
Unit 2 provide temporal control since
thevy cean be correlated with Jlower
latitude zonations and the New Zealand

stages.
Site 512 Lat: 49052,19'S
Long: 40950.7v'W
Water Depth: 1843.9 m
Site 312A Lat: 49952.17'S

Long: 40950,71'W
Water Depth: 1844 m

Two holes were drilled at Site 512 on the
Falkland Plateau. The first (512) was piston
cored to 78 m sub-bottom while the second
(512A) was washed to 78 m and then
rotary-drilled to 90 m sub-bottom. Two units
were recovered in Hole 512:

L 930 em of ice-rafted sand and
gravel of Plio-Pleistocene age.

2. 77 m of diatomaceous ooze,
diatomaceous and siliceous
nannofossil  ooze and  siliceous

nannofossil ooze of Middle to Late
Eocene and Early Late Miocene
age.

Only one core was obtained from Hole
512A and this had the same lithology as the
lowermost interval cored in Hole 512. Drilling
was terminated in Hole 512ZA due to sea
conditions. The site was sbandoned after five
days of persistent current and long period
swells which prohibited drilling followed by a
forecast of worsening weather.

Site 513 (AB-4B}) Lat: 47°934.99'S
Long: 24°38.4'W
Water Depth: 438lm

Hole 513 was cored to a sub-bottom
depth of 104 m and Hole 513A was cored
to bhasement at a sub-bottom depth of
387 m. We recovered a total of 47 cores
and four lithologic units. Unit 1 consists
of 180 m of muddy diatomaceous coze of
Middle Miocene to Recent age. Unit 2 is
53.9 m of Lower Miocene to Upper
Oligocene muddy diatomaceous
nannofossil ooze and diatomaceous
nannofossil ocoze. Unit 3 is 145.5 m of
nannofossil ooze ranging in age from
Upper to Lower Oligocene with a white
chert bed at the base. Unit 4 consists of
6 'm of finegrained phyric basalt
interpreted to be basement. Siliceous
microfossils indicate recovery of a
unique Quaternary to Late Oligocene
sequence containing almost all
biostratigraphic zones. Middle Miocene
is found in only one core, gnd an
apparently continuous Early
Miocene-Early Oligocene sequence is
observed in 21 cores.

Data from this site documents
fluctuations in the position of the Polar
Front. It provides an excellent
opportunity to calibrate zonal schemes
of different siliceous groups, to
correlate temperate and subtropical
zonations, and to investigate climatic
changes and oeeanie subsidence.

Site 514 (AB-4A) Lat: 46°02.8'S
Long: 26051.3'W
Water Depth: 4322 m
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Site 514 was cored with the
hydraulic piston corer to 151 m
sub-bottom through Pliocene to
Quaternary diatomaceous clays and
oozes. These were divided inte three
subunits:

1. 130.3 m of diatomaceous clay and
muddy diatomaceous ooze.

2. 7.3 m of mud and nanncfossils and
ooze.

3. 13,2 m of diatomaceous mud.

Siliceous mierofossils permit
recognition of almost all diatom and
radiolarian zones except in one gap in
the Middle Pliocene. Paleomagnetic
measurements  deteeted almost  all
epochs and events and permit correlation
with siliceous fossil zonations. Mixed
siliceous and ealeareous fossils trace the
relative position of the polar front and
its migration with time. Drilling was
halted due to rough sea. We consider
Leg 71 highly successful, despite time
loss on sites due to weather and/or sea
conditions.

Leg 72

Co-chief scientists P. Barker,
R. Carlson and D. Johnson report:

Site 515 (AB-9 Lat: £914,3'S

Long: 26°30.2'W
Water Depth: 4285m

Hole 515 was rotary drilled and
washed to 55m, then terminated when
the pressure core harrel jammed in the
bottom hole assembly. Hole 515A was
HPC'd to 107.9m with a recovery of
89%. Hole 515B was washed to 94.9m,
then rotary drilled to 638.4m with a 79%
recovery. The following units were
recovered:

Unit 1. 180m of gray-brown
terrigenous mud of Quaternary to
Early Pliocene to Lower Miocene
age, with .occasional nannofossil-
and foraminifer-rich layers in the
upper part.

Unit 2A. 351m of dark greenish
gray biosiliceous mud and
mudstone of Middle Miocene to
Early Miocene or Late Oligocene
age with oceasional nannoplankton-
and rare foraminifer-rich horizons.

Unit 28B. 84m of dark greenish
gray terrigenous mudstone of Early
Miocene and/or Late Oligocene age
containing only traces of siliceous
mierofossils. This unit is locally
altering to chert.

Unit 3. 2lm {minimum) of Early
Eocene greenish gray caleareous
zeolitiec mudstone.

Site 515 was chosen to study the
onset and variability of the flow of
Antarctic bottom water through the
Vema channel into the Brazil Basin. The
20-25Myr hiatus at the base of the
section straddles the conventionally
assumed Eocene/Oligocene  boundary
onset of Antarctic bottom water
production and corresponds precisely to
a sharp and strongly discordant acoustic
reflector whiech extends throughout the
Brazil Basin. The overlying sediments
are fine-grained and show a high average
rate of sedimentation, but were all
deposited under a high energy bottom
current regime. The indications of
variability are not the same throughout
the section (for example, a significant
carbonate variation may be present for
only the past 2Myr.) and some criteria,
such as grain size, radiolarian and
diatom  stratigraphy, ecology and
magnetie fabrie, await shore lab study.
However, the site shows distinet promise
for investigation of Antarctic bottom
water history.

Site 516 (AB-6) Lat: 30°16.59'S

Long: 35C17.11'W
Water Depth: 1313m

We successfully completed HPC
and rotary drilling operations at Site 516
{AB-6) on the upper flanks of the Rio
Grande Rise and met essentially all
objectives. Two HPC holes (516 and
516A) penetrated to 183m subbottom with
high core recovery (85 percent) and
replication of the section in the upper
70m. Holes 516B, 516C, 516D and S516E
were drilled to conduet instrument
development tests and heat-flow
measurements and would have continued
as rotary holes except for weather and
bit loss problems. Rotary drilling in
Heole 516F  continued to 1270.6m
subbottom and recovered a virtually
complete sedimentary sequence down to
basal sediments of Santonian/Coniacian
age (approximately 80Myr BP)., The
total drilling time for this single-bit
operation was 157.4 hours, extending by
35.8 hours the previous record for the
lifetime of a DSDP drill bit.

The stratigraphic suceession
recovered was almost entirely
calecareous and virtually complete from
the recent to the basal sequence of
Santonian/Coniacian  age. Excellent
continuity was obtained across the
Cretaceous/Tertiary, Paleocene/Eocene
and Eocene/Oligocene boundaries. The
Paleocene sequence was remarkably
complete. Shipboard paleomagnetie




Site 517 {AB-T)

s Ot over 300 samples
viglded sharp polarity transitions down
to  mpnowmaly 33/34, The excellent
paleomagnetic and binstratigraphin
eontinuity will qualify Site 516 as an
sppropriate  stratigraphic type seetion
for the South Atlantic. Measurements of
zediment physical properties, inchuding P
wave velocities, were made on over 400
samples. These, together with extensive
mwlticharme! seismic data around the
site, allow a detailed comparison
between the seoustie record angd the
YHthastratieraphie  suecession  at  this
site. The 3.5 %Hz PDR provided
subbotiom penatration to 70m which will
be of value in interpreting the shallow
HPC section. The mid-seetion dome
reflectors coineide with a zone of
diagenesis  and  reerystallization  in
midfe to Ilaxte Eoaene limestones
interhedded with volranogente turbidites
and ash lavers ahsent elsewhere in the
section. The hase of Hole S1AT ineluded
calzareaus  voleanogenic serdiments,
hedrathermaliy gltered basait and two or
mare relatively fresh basalt flow units,
Exegllent prospects exist far isctapie
dating of the basalt and detailed
geochemical analvsis of the flows and
associat e siterntion products.
Fragmenis af bryozoans, coralline slgae
and mollusks are oresent in  the
interstices of a brecciated zone =zt the
top aof the flow units, suggesting
suhmarine eruption near the photic zane,
thus providing constraints on the early
subsidence history of the rise.

Lat: 30956.81'8
Long: 138°202.47T'W
Water Depthr 2983m

Site 517 {AB-T} was cored on the
west flank of the Rio Grande Rise to a
demh of 48.4m subbottom using the
tvdraulic piston corer before adverse
weather  caused  driting te be
terminated. The core guality was paoar
in the upper 1§ meters, hut improved
downward. The sediments econsist of
agleareous  ooze which  extands to
mid-Pliocene in age with no hiatuses,
slumping  or  reworking. Downhate
fluetuations in planktonie foram
dissolution and henthie foram
assemhlages show promise for high
resolution oxygen isotope studies of
water mass vaeriabitity. The benthie
forams also suggeat Antarctie bottom
water shallowing during the Pliocene.

Bite 518 {AR-BT) Lat: 29958.42'8

Long: 38908a2'W
Water Depth: 3944m

One hole was drilled at Site 318
{aAB-37Y on  the east flank of

ue
the Vema Channel in the Antaret;¢
bottom water-North Atlantic deep walte
{ransition zone. HPC coring reachet
T¢m subbottom and terminated in stifs
terrigenous muds and marly oozes ol
early Miocene age {18 to 19 Myr.). Four
hiatuses comparable to those found at
Sites 357 end 516 near the crest of the
Rio Grande Rise were encountered.
High amplitude carbonate fuetuations
extend throughont the Pleistocene.
Diverse benthic forams show potential as
water rosss indicators or may reflect
selective disselution.
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1POD AVAILARLE DATA*
Introduction

The dissemination of geologic data
gathered hyv deepsea drilling is a primary
finetion of the MNeep Sea Drilling Project
{NSNPY. The Initial Reports of the Deep Sea
Drilling Project, a series of volumes published
hy the U. 5. Government Printing Office, is
the primary publication of DSDP. Space
limitations however prevent the Initial

Aids to Researeh

In addition to the filling of requests for

- prime data, the THG is developing secondary

tools to assist researchers in finding materials
relevant to their studies. Two of these are
discussed below.

The Guide to DSDP Cores is a summary
of (guide to) the core material and available
information that is published in the Initial
Reports. Thirty categories of data have been

Reports from including all of the ohservational
data. Tt has heen necessary to develop other
methods of making this data available to the
seientifie  communitv. The Information
Yandling Group (THG-DSDP) has taken the
responsihility of developing a coordinated,
automated Master Data file with associated
rompiter software to process, store, and
retrieve DSDP data in a useful form. A series
of informa? specific memoranda entitled "Nata
Pata” contain more detailed deseriptions of
the procedures and eapabilities of the THG.
Thev are obtainahte bv writing to the group at
nNSnPe.

A Sample Distrihution Poliey has heen
adopted hy DSDP (approved hy the National
Science Foundation, September, 1978) which
restricts the relesse of scientific data
gathered ahoard DV GLOMAR
THALLENGER to those immediate members
of the respective shiphoard scientific party for
a 12-month period following eompletion of the
eruise. This policy excludes the Preliminary
Report on Underway Data, containing only
track charts and data indexes which has
immediate unlimited distribution. (If a data
request costs more than $50.00,
reimbursement for expenses only may he
charge),

Physical Properties and Other Quantitative
More Data ’

ANl the quantitative data are processed
through a series of data reduction programs.
Refore a file is deeclared clean (in  an
AT,00L-rerdabhle format), the data is scanned
for points that are clearlv in error. The data
reduction programs also convert the standard
NSNP lgheling notation to a sub-hottom depth
in meters in order to provide a more readily
interoretable loeation for the sample.

MUDPAK is an extremely flexible
graphies program which is most useful for
Aisplaving and comparing sets of coordinated
data against a common depth axis. MUDPAK
ean make a composite plot of curves both
from individual data files as well as the
superimposition of like parameters measured
by  different  methods. (Requests  for
quantitative data should be addressed to
Rarbara T.ong, Data Resource Coordinator.**

established in which to seleet relevant
information. An online (computerized) search -
system to the - Master Guide File,
GUIDESEARCH, is available for formulating
online searches. The guides are available in
mierofiche., Copies of GUIDESEARCH can
also be obtained for individual use (on
magnetie tape). Requests for a tist of cores
per speeific criteria  through use of
GUIDESEARCH should be addressed to Lillian
Musich, Geologist. ** Inquiries for
documentation deseribing the syntax used in
GUIDESEARCH should be addressed to Peter

Woodbury, Principal Programmer/Data
Manager**,

Computer Keyword Searches of DSDP
Subsequent  Investigations and Related

Publications

A computer-generated Keyword Index
has heen developed by the DSDP Information
Handling Group to retrieve information
relating to current research on core material
after an initial shipboard description has been
prepared. The Index aids in planning future
investigations by enabling scientists to know
what studies are currently in progress. This
information will help in preventing duplication
of research. The data base is constructed
from the sample request and bibliography files
of DSDP, and is updated once a year. The
DSDP Information Handling Group maintains
eomputer data files pertaining to
investigations on DSDP core sample material
and publications that result from these
investigations. Once a year we update and
produce on microfiche a keyword index of
these investigations and publications. The
current index contains data from 1400
investigations and 1100 publications.

We have recently completed a program
which allows a search of our two Keyword
Index data files (one file for subsequent
investigations and one file for published
papers) to find the occurrences of selected
kevwords linked to given site numbers.

This new search capability will allow us
to answer questions such as a typical one we
received from a visiting seientist:

"Who received ash samples from Site
173 to do trace element analyses or
age dating work?"




An example of part of the results of the
somputer seaech on this request is listed
hatow. We searched our  subsequent
investigation {ile for anv occurrences of four
keywards linked with Site 173, e.g.

Kevywards Site Number
Sediment - valeanogenic
Raoek - pyroclastice
Age - absglute
Chemical composition

Site 173

KEYWORD SEARCH EXAMPLE

NINKOVICH, DRAGOSLAY, 19774,
INVESTIGATION
MINERALOGICAL AND
NHEMICAL ANALYS(S OF VOLCANIC
ASH LAYERS IN THE NE PACIFIC
DEEP-SEA SEDIMENTS, FOR A STUDY
OF PROCESSES OF DIAGENESIS AND
CHEMICAL ALTERATION OF THE ASH
SINCE THE GLIGOCENE,
CHEMICAL COMPOS
SED-VOLCANOGENIC
ROCK-PYROCLASTIC
SITE 173

TITLE:

SATHND, V., G, 1974,
INVESTIGATION
PETROLOGO-GEOTHEMICAL
INVESTIGATIONS OF THE PACIFIC
DTEAN EFFUSIVE FORMATIONS AND
QORREBLATION OF THE MAGMATIC

TITLE:

ACTIVITY IN  THE OCEAN AND
MAINLAND, METHODS:  ATOMIC
ABSORPTION, X-RAY
SPETTROSCOPSY, INFRA-RED
SPECTROSCOPSY, GAS
CHROMATOGRAPHY, OPTIC
MICROSCOPSY.
CHEMICAL COMPOS
SITE 173
SARNA-WOJICIGKI, ANDRED M., MEYER,
MAHARLES E,
RUSSEL, PAUL C., 1878,
INVESTIGATION TITLE: CHEMICAL

AND PETROGRAPHICAL ANALYSES
TO ESTABLISH
TEPHROCHRONOLOGICAL

CORRELATIONS BETWEEN SAMPLES
OF VOLOANWIC A3H AND ON-LAND
ASHES IN CALIFORNIA. SHEPARATED
GLASS WILL BE ANALYSED BY
ELECTRON MICROPROBE, NEUTRON
ACITIVATION, AND X-RAY
FLUORESCENCE ANALYSES TO
DETERMINE CONCENTRATIONS OF
MAJOR, MINOR, AND TRACE
ELEMENTS, PHYRIC MINERALS WILL
BE [DENTIFIED AND ABUNDANCE
COUNTS MADE. ASH
CHARACTERISTICS WILL BE
COMPARED WITH CHARACTERISTICE
PREVIOUSLY DETERMINED FOR
ON-LAND ASHES IN THE WESTERN
BORDERLAND OF THE COTERMINUS

@

CHEMICAL COMPQOy
ROCEK~-PYROCLASTIC
SED-VOLCANDGENIC
SITE 173

{Index requests should be addfessed to Trudy
Wood**, requests for core samples should be
addressed to the Curator¥®,

DSDP Core Photographs

The wast and east coast core
repositories of DSDP  each maintain a
complete collection of black and white and
color photographs of all cores retrieved by
GLOMAR CHALLENGER. Legs 1 through 44
arg archived as prints. Legs 43 onwards are
archived as 35 mm slides. They are available
for viewing at any time at the repaositories.

Individual eopies of prints or slides are
avaitable upon request to the Associate Chief
Beientist, Seience Services**,

*This contains  information about the
availabitity af DSDP data and how 1o obtain
it. For a detailad discussion of the history and
management of DSDP data, see Rosenfeld,
M.A. and Davies, T.A., 1978, "Management of
Deep Sem Drilling Information,” JOIDES
Journal, Vol. 1V, No. 2, p. 67-84.

**Deep Sea Drilling Project, A~03]
University of California at San Diego
La Jolla, CA 92043
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DREP SEA DRILLING PROJECT—DATA BASE STATUS

AOMPLETE
THROUGH LEG

GRENERIC DATA FILE

STORAGE
MEDIUM

~ARBON MARBONATE
NSNP Shore Lab

CHEMISTRY
Watar aontent/
Shiphoard Lab

NEPTHS 1-70
From underwav recording

GRAIN SI7F (Sand/Sitt/Mav) 1-Af

NSNP Shore Lab

.R.APE
i(iamma Rav Attennation
Porgsity Bvaluatord
Points taken on hoard.
Nata oroeessed an-d
edited onshore.

1-44, 47-52,
58, AR-AS,
70-7

SOREEN 1-44
Ontont from JOINESSCREEN,
Fombutgr-generated 1ith-
ological elassifieations.
Tneludes hasie composition
Aata. average density, and
geologic age of etassified
layer,

SMEAR SLIDES 1-44

Shiphoard ohseryations

SONI™ VEILOCITY
Nn hoarAd ship-Hamilton
Frame method

VISOAL
Shiphoard ohseryation

TTNDERWAY DATA:

FT

FT

FT

FT

FT

FT

FT

FT

COMMENTS

No carbonate for Leg 46:
Leg A0 and Leg 62 are not
complete.

No chemistry for Leg 4l,
69

No grain data for Leg
16. Legs 54 and 65 grain
size are being processed.

G.R.A.P.E. data were
not collected on Leg 46:

There are no SONIC data
for Legs 1l and 13.

Reanrded on hoard hetween drilling sites. The underway data is

processed jointly hy DSDP and the SIQ Geologic Data Center.

Rathymetry T.egs 07-09
13-56
R1-R9
Magneties Tegs 07-09
12-R89
Navigation Legs 03-69
Seismic Teg- 1-70

T=marnetic tape
F=migrofilm

FT

T

FT
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REPORT FROM IPOD
SITE SURVEY MANAGEMENT DATA BANK

The following data have heen received:

1. mMPOT Nrilling on  the Continental
Margin of Eastern North America,"” hy
R.Sheridan, T.Grow and 1.Ewing.

M. Subsidence History, Shaping and
Sedimentarvy Processes at Northwest
Afriean Passive fontinental Margin -
Nrilling  Proposal  for (Gihraltar-Cape
Verde Transect during TPOD Leg 79,
Feh-April 1981," hy M.Sarnthein, K.Hinz,
.von Rad, G.Wissman and E.Seibold.

M. "DriVling in the Norwegian Sea during
1POD Extension Drilling Proposals - A
Summarv,” hy K, Hinz.

V. "Twilling on Northeast Atlantic Margins
Auring 1POD Extension,” bv D.Roberts
and T.Montadert.

V. Computer tapes of FRED H. MOORE
Cryise N, Tess 2-7, South Atlantic and
. Caribkhean: maenetics, navigation and
topographv. From UTMSIL.

vi. 4 fullsize multichannel profiles from
Walyis Ridge, taken during BGR BSite
Survey, 1978, From K. Hinz. )

VII. Sediment thickness maps and anomalv
identifications: hathymetry maps of Leg
73 (Mid-Atlantic Ridge sites), from
UTMSI,

VTT.Bathvmetry maps, sediment thiekness
maps and depth-to-hasement map of Teg
75 { Angola Basin sites), from UTMSI.

1X. omputer tape of navigation/hathymetry
of FRED Y4, MOORE eruise 1, Legs 5 and
A, from UTMSIL.

X. Detailed bathvmetry, mosaics, core data:
CHARCOT 1074 Aata in region of Teg 74
Arilling, from H. M. Needham {(MNEXO)

X1, Safetv Panel sheets for additiona) Leg 75
sites: from J, M, Sihuet (CNEXO),

XII. Report "Status of Seismic Data from
FRED H. MOORE Southwest Atlantic
Legs," from UTMSL

K111.3 charts: bathvmetry, sediment
isopach and acoustic hasement of Cape
Verde - Canary Basement. Draft
versions, from A. Bullard, NORDA.

XIV. 2-part isopach map of sediments of
Pacific Ocean Basin and Marginal Sea
Basin, from W. Ludwig and R. Houtz,
LDGO.




DRAFT REPORT
EXECUTIVE COMMITTEE
25-2R March, 1980-New Orleans
STATHS 0OF CHALLENGER OPERATIONS
L CURRENT CHALLENGER OPERATIONS

The CHALLENGER .was in the
middle of Lee 72, in the Rio Grande Rise
area. Leg 71, in the Falkland Plateau, in
spite of had weather conditions, drilled 3
of the 5 planned sites and was considered
suecesstul by the shiphoard party.

The Port call included refurbishing
the main propulsion svystem, drill pipe
inspeetion and a dvynamic conditioning
maintenance program. Equipment s
currentlv on bhoard the CTHALLENGER
for Aril  string motion and strain
studies. These will be conducted on an
almost non-interfering basis with Arilling
operntions.

M. FUEL

The CHALLENGER used about
1.72m. gals. of fuel last vear, a vear with
relativelv little transit,

Fuel ssving programs have heen
initiated on hoard the MHALLENGER.
These include taking as rmuch fresh
water as possible on hoard the ship and
reducing fuel consumption while idling
bv using only one forward and one aft
thruster.

The ship will top off with fuel in
Santos after Ve 72. The
CHALLENGER should he able to drilt
the next 3 Legs without having to refuel
and pav the high South African prices.
Port calls for later Legs have heen
adiusted to use U.S. ports as much as
possihle, since fuel costs are lowest
there. Tn addition, a $806,000. request
for supplemental fuel costs has been sent
to NSF,

PCOM REPORT
L SOUTH ATLANTIZ PROGRAM

A. Lee 73 Logeing Motion

Prior to the meeting, by a telex
and telephone count, the EXCOM had
agreed to the PrOM motion to eancel
logzing on Leg 73, hecause of the
shallowness of the holes and the
shortness of time.

RB. Leg 74 Science Operations Plans

The EXCOM -acecepted the PCOM
moticn to log only the rotary drilled
holes on Leg T4,
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C. Leg 75, HPC Geotechnieal Studies

The 5P4 requested that a eomplete
HPC section from one hole be made
avaitable, without being opened on the
ship, for pgeotechnical studies. The
PCOM was prepared to agree to this
request provided that it was done in
close consultation with the eurator and
co-chiefs, and that funding and sampling
procedures could be worked out. This
~would be tried in the Angola Basin on
Leg 75.

The EXCOM realized that
approving such special sampling requests
might bring about others, It was asked if
it would be possible to put a complete
geotechnical lab on board. The SP4
panel had considered this and didn't seem
to think so. The EXCOM approved the
PCOM motion for speecial handling of the
Leg 75, Angola Basin Site, hydraulically
piston cored material.

NORTH ATLANTIC PROGRAM

The EXCOM questioned the
ambitiousness of the North Atlantic program,
and the similarities of some of its objectives
to EXPLORER objectives. CHALLENGER
type drilling and the sites to be drilled during
this program are different from those of the
EXPLORER. The Passive Margin Panel has
had a long standing objective to penetrate the
deeper sediments on rifted margins. If these
objectives are met in the current phase of
drilling they will be enhanced by EXPLORER
recovery,

ENA-1 is near Site 391 but with slightly
shallower depth to basement. Because the
sites are so close, it was asked if a drilling
bit, rather than a coring bit could be used for
the upper section of this site. This might
increase the possibility of reaching the lower
section where the primary objectives are. The
eurrent PMP plan is to HPC the upper
section. The reports of Site 391 could be
examined to determine which regions of the
deeper section need to be cored in ENA-1,

M. OTHER BUSINESS

A. The Roek Eval

The Rock-Eval uses a pyrolysis
technique to obtain information about

the nature of hydroearbons in the
sample, The instrument is always on
board the CHALLENGER, but the

operator needs to have some proficiency
in interpretation of the results. A good
organic geochemist can learn how to
operate the equipment fairly quiekly.
However, the operation is time
consuming and if the instrument is to be
used, two organic geochemists or,
alternatively, an organic




geochemist and a trained operator should
he on hoard.

This instrument has heen availahle
for ghout 5 vears and is widelv used in
the oi) companies. Nebvser was asked to
give NSNP a list of companies that have
a Rock-Fval, This might increase the
chances of finding experienced people to
operate the Rock-Eval on bhoard the
CHALLENGER.

B. Micro Paleo Reference Centers

Saunders in Basel! had not been
contacted to see how the motion to
increase the numher of micropaleo
reference centers from 5 to 8 would
affect the work that he has done. The
status of the reference centers was not
clear, The PMOM motion to ask JOI Ine.
to submit a proposal to NSF for funds to
prepare microfossil slides and establish a
mieropaleoreference center at  the
Smithsonian Institution was tahted.

ONEAN DRILLING IN THE 80's

1.

81-43 CHALLENGER PROPOSAL
A.  Backeground

The final version of the 81-83
CHALLENGER proposal was compiled at
the JININES PrOM meeting in late
Fehruarv and sent to NSDP for printing,
suhmittal to NSF, and distribution.
Mopies of the proposal were distributed
prior to, and during, the meeting.

The new proposal presents the
program more coherentlv but contains
hasieally the same science as the
previous proposals. There ig still a
strong  emphasis on the use of the
hydraulie piston corer and the inelusion
of a wide spectrum. of seientifie
interests.

B. Program Interest

Fach member was asked to state
the general feeling of his country or
institution toward the proposal.
Evervone felt there was support for the
proposal, particularlv because of the
strong  community  partieipation in
planning the program.

. Funding

With the unecertainties of the
reviewer's response and cuts in the '8t

budget, the possibilitv of funding the
program is not vervy encouraging.
Nevertheless, the strong international

interest was thought to be of importance
particularly, if the member countries
conld inerease their annual contribution.
The NSF will
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1.

send an official letter to the IPOD
countries asking for letters of intent to
participate in the program.

Several U.S. government agencies
other than the NSF have interests in the
science proposed in the 81-83
CHALLENGER extension. These areas
of interest include:

1} Paleoclimate studies, of
interest to NOAA and other
groups studying climatic change

2) Geotechnical studies, of
interest to groups studying
hazardous waste disposal

31 Downhole experiments, of
interest to groups studying

in situ and/or obtaining real
time readouts of earth processes

It was suggested that these groups be
contacted for funding support.

D.  Discussion

A suggestion was made that the
81-83 program might be funded for 2 or 3
months per vear over a period of several
years. It was thought this might be
helpful for the eommunity utilizing the
HPC cores, which could then build on
their broadened base of knowledge over
a longer time period.

The general response to this
suggestion, however, was not favorable
since more than HPC'ing is planned for
the 81-83 program and the mechanics of
running a part-time DSDP may be too
difficult.

OCEAN MARGIN DRILLING
A. Background

The draft report of the Houston
meeting was distributed prior to and
during the EXCOM meeting. The final
report should be ready in about a month
and will be formally transmitted to the
NSF to provide a basis for further
planning.

At the
Washington,

[POD-NSF meeting in
several of the member
countries expressed an interest in
participating in the OMD program,
including the planning and technical
developments.

Discussion/Action

Many concerns for funding and
planning both the 81-83 CHALLENGER
and OMD programs were discussed.
When the FUSOD plans were being

overlapping

proposed an
CHALLENGER-EXPLORER program
still

was presented, and this is




I.

42

considered to be a desirable operational
morde for the current plans. With a view
toward possihle implementation of the
Aual program, the EXMOM decided that
JOIDES, in contunction with NSF, should
make contact with scientists from other
countries which may be interested in
joining an ocean drilting program for the
1980's. JOIDES should arrange meetings
of those concerned to discuss the
scientific objectives and econditions of
collahoration.

In the discussion of new members,
it was firmly reasserted that onlvy full
membership be allowed., If affiliate
memhbership were permitted, the current
PO members might opt for the lesser
fee alternative and the available funds
might actually  decrease. However,
small countries joining to form a unit,
and entering as a single member, e.q.,
Seandinavia, Switzerland-Italy and
Australia-New Z.ealand might he
eonsidered.

Two sub-commitiees were formed
to enconrage new countrv membership in
JOIDES. One committee was charged
with  assembling scientific  oceanic
Arilling information past, present and
future, partieularly for presentation at
the IG7. The other committee was
charged with determining who the likely
new members might he and contacting
kev persons.

from many non-1POD
ountries have participated in the
program, and glohal science  has
henefited. The program is now faced
with the possihility of discontinuing
hecause of the lack of funds and it is
hoped that other ecountries might be able
to support the nprogram. In¢reased
international participation will also
increase the areas where drilling may be
conducted, Because the trend of the
TL.aw of the Sea conferences has been to
restrict access to territorial waters for
seientifie research, increased
international participation in the drilling
program might help to reverse this trend.

Secientists

DRAFT REPORT
PLANNING COMMITTEE
25-28 Februarv, 1980-Washington, D.C.

NORTH ATLANTIC PROGRAM

Introduction

The PCOM  heard presentations
from panel members ahout the North
Atlantie Program. Extensive discussion
Aeveloped. The

1.

information will be given in this section
of the JOIDES Journal rather than under
the appropriate panel report. Table [
gives an abstracted listing of North
Atlantic site information by Leg.

Leg 76 (Blake-Bahama Basin)

be drilled in the
Three sites

Leg 76 will
Blake-Bahama Basin area.
are proposed ENA 1, 5, and 7;

ENA-1 is located in the
Blake-Bahama Basin east (seaward) of
the Blake Spur Anomaly. The objective
is to recover oldest sediment and sample
basement in the Jurassic quiet zone.
Discussion developed coneerning the
feasibility of successfully penetrating
that depth of sediment at that water
depth. Results of drilling nearby Hole
391 indicate & high probability of suceess.

ENA-5 is located on the Blake
Plateau in 2200m of water. An
unconformity, possibly associated with
Ay, occurs at about 700m. The
objective is to examine the sediments
above and below the unconformity.

ENA-T is located on the Blake
outer ridge at 3150m water depth. The
prime objective here is to use the
Pressure Core Barrel to sample the gas
hydrate. Safety approval of this site will
depend on a rigorous science program
and a working Pressure Core Barrel. The
test will be conducted where there is no
bright spot below the BSR. A summary
of the proposed gas hydrate experiment
was distributed prior to the PCOM
meeting.

LEG 77 {Florida Straits)

Leg 77 will be drilled in the Florida
Straits area. Two sites are proposed,
ENA-12 and 13.

ENA-12, in the Florida Straits is
planned to penetrate lower Cretaceous
and upper Jurassic sediments (probably
limestone) that are traceable over the
entire Gulf of Mexico. Sampling this
reftector will enable the precise age and
paleoenvironment of this part of the
seismic stratigraphy to be determined.
This  information is important in
understanding the role of this area in the
rifting of the Atlantic.

ENA-13 is located slightly
northeast of ENA-12. It will be drilled
to get continuous cores of the Tertiary
and Cretaceous sediments, investigate
the age and cause of hiatuses related to
the crigins of the Florida Current, and
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studv the exchange of water hetween the
Atlantiec Ocean and Gulf of M(_-:xico.

Political and environmenta!
concerns ahout drilling ENA-12 and 13
were expressed, Apparently there are no
political problems with drilling in this
area. The stiff 1-2 knot currents mav
pose a prohlem. DSDP has said that
strong currents shouldn't cause difficulty
as long as thev are steadv or change
graduallv over a period of time. WNot
enough current data was available at the
PTOM meeting to determine how
extensive the current prohlem would he.
Some current information will  be
collected during the site survevs.

LE® 78 (Marihbean)

Three sites of equal priority were
probosed for the faribhean Leg, CAR-,
3, and 7.

TAR-7 is planned to he drilled on g
hasement high in the Yueatan hasin, with
the intention of dating the oldest
serdiments to provide information on
Caribhean reconstructions. The wvalidity
of drilling hasement highs to determine
the age of the oldest sediment was
questioner.

CAR-1 is located on a high fault
hlogek in  the Venezuela Basin, A
continuous NW-SE change in the
hasement reflectors oeccurs in  the
Venezuela Basin. The NW part shows a
strong continuous reflector. In the SE,
no reflector is present, and the
hasement is more characteristic of rough
oceanic crust. The maior objective at
this site is to rdate the lowest sediments
and penetrate the Venezuela Basin
crust. Washing through the upper
portion of the sediments was discussed
as a time—saving tactie.

CAR-1 is located on the toe of the
Barhados accretionarv wedge, with the
ohjective of penetrating through the
subduetion complex, the underlying
megathrust, and into the lower plate
along the Antilles are. There is also a
plan to place a recording seismometer in
this hole.

The (aribbean Working Group
proposed that Teg 78 begin in Belize
{Honduras! and end in Barbados. This
would decrease transit times and allow
drilling of the three proposed sites.

The proposed sites were thought to
fall into two categories, those of
regional (TAR-1) and those of topieal
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(CAR-3, 7) interest. On this leg active
margin interests are in competition with
passive -margin interests, and therefore
the prioritization of the sites was done
by the PCOM.

It was stressed that sufficient
time be allotted to achieve the first
priority objectives. The PCOM felt that
CAR-1l, the Barbados toe drilling, be
given higher priority than CAR-3, the
Venezuela Basin site, and that both have
higher priority than CAR-7, in the
Yuecatan Basin.

Nassau and Port of Spain had
initially been proposed as possible ports.
Fuel costs are less at U.S., ports so San
Juan and Miami were also suggested. In
addition, sometime between Legs 76 and
78, a 10 day mandatory dry dock will
oceur and this will be done in a U. S,

port.
LEG 79, (Mazagan or Galacia)

The first choice of sites for this
leg is on the Mazagan escarpment. If
these are unacceptable for safety
reasons, alternative Gealacia sites are
proposed. Three sites are proposed for
the Mazagan escarpment, MAZ-1, 2, and
3.

The Mazagan escarpment consists
of a series of fault blocks. An E-W
transect is  planned. MAZ-1  will
penetrate a slump mass on the fault
searp and into Jurassic (Callovian)
sediments, Oxfordian age rocks have
been dredged from this scarp. MAZ-2
will be drilled in the thick sediment
wedge on the down-dipping part of a
rotated fault block, recovering syn and
post-rift sediments. MAZ-3 will be
drilled on the more thinly sedimented
high of a fault bloek and penetrate
basement.

V1. LEG 80 {Biscay or Goban Spur)

Leg 80 will be drilled on the Biscay
Margin, with alternative sites on the
Goban Spur. Three sites are proposed:

ARM-1 is planned to penetrate the
thick sediment wedge in the
down-tilted part of the fault block,
somewhat similar to MAZ-2. 1In
the preliminary safety review the
PMP was asked to move this site
more toward the tilted fault
bloek. More surveys will be done
in the area.



44

ARM-2 (west of ARM-1) is planned
to penetrate through the sediment
pile fineluding bhlack shales' into
the first ocean crust. ARM-3 is
ocated on a fault hloek east of

ARM-1 and will bhe drilled to
compare the mid-slope
development of the rvifted margin
with  that  further downslope

fARM-1} Black shales mav also be
encountered here.

Niseussion developed concerning
the importance of drilling at least two of
the titted fault hloeks to examine the
differential tilting and rates of tilting
aver time.

VIT. LEG 81 (Rockall}

Three sites along an E-W transect
are alsn proposed for Roekall, ROCK-,
?, and 3,
hecause of weather conditions and is
planned to penetrate through the NW
dipping reflectors and svn-rift clastic
sediments. ROCK-2 is planned to
penetrate a thinly sedimented hasement
high, RQOCK-! is proposed to penetrate
NW dipping elastic subbottom dipping
reflectors and possihlv oceanie erust.

VITLTLEG 82

Two sites are planned for Leg 82,
ENA-3 and 8.

ENA-3. The and underlving
seismie reflections pinch out at Site 105,
and therefore they are difficult to
correlate. ENA-3 will he drilled on the
continenta! rise off of Delaware, with
the ohjective of continuously coring the
prestratigraphy to hasement, and
possibly sampling the I reflector
whiech is probablv pre-Oxfordian. This
site is also part of the proposert Explorer
transect, and the information will tie in
with the COST B-1 well.

If full penetration isn't reached
here, important information will he lost,
hut it was still thought to he worthwhile
to’ attempt this drilling because the
mid-late retaceous was poorly cored in
this area. Site 105 did not continuously
core the Ay reflector, and it is
important to examine that Thorizon.
HPTing the upper sediments will atso
allow studies of turhidites, mud waves,
and other Tertiary/Pliocene material.

ENA-8 is on the WNewfoundland
ridre in relativelv thin sediments. A
single hit hole will he drilled to sample
sediments

ROCK-1 will he a reentry site

IX.

above and bhelow the mid-Cretaceous
unconformity, determine the origin of
the Newfoundland Ridge, and provide

further paleoreconstruction
information. It is not known if this is a
continental fragment related to the

Grand Banks (such as the Flemish Caps
or Orphan Koll) or if it is an oceanic
voleanie edifice possibly similar to the
Walvis Ridge. The OPP also has interest
in this site since it is shallow enough for
Tertiary carbonates, but it isn't high on
their list of priorities.

Other Sites. ENA-4 and ENA-2
are contingency sites for this leg. At
ENA-4 the A reflector section of the
sedimentary column is expanded. This
site would be drilled to improve our
understanding of stratigraphie
relationships. Because of the thickened
sequence it will not be possible to drill
much helow  here and certainly not to
basement. ENA-2 would be drilled to
examine the Ay unconformity. It may
he possible to determine the ages of
Tertiary erosional hiatuses on the slope
and correlate them with sea level
changes. This site is near one of highest
priority to the SP4 Panel for
investigating slope geotechnical
properties.

Changing the priority of ENA-2
and ENA-8 was discussed. The
objectives of 8 were not thought by some
to be as clear as 2. However, ENA-5 is
similar to ENA-2 so the unconformity
question may already have Dbeen
addressed. Three attempts are being
made to drill the Jurassic and only one
to drill the Tertiary. This is partly
because application of Vail's sea level
curves requires a good CDP record
section. The geotechnical aspects of
ENA-2 are included in the 81-83
proposal. In addition, work like this will
probably be done by the USGS in
conjunetion with lease sales. ’
North Atlantic Geochemical
Heterogeneity Transect

The Ocean Crust Panel presented a
plan to drill a series of holes in the
Western North Atlantic to examine the
temporal and spacial distribution of what
appears to be two distinetly different
basalt types, indieating an enriched or
depleted rare-earth element mantle
source. It was asked that some of these
sites be drilled during transits in the
79-81 program.

A recent CHARCOT  eruise
dredged the MAR and placed the
boundary at or near 339N,
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TABLE 1

TENTATIVE NORTH ATLANTIC PROGRAM

Penetra- Water Age At

Site tion Depth T.D.

ENA-1 1800m 4800 Bathonian (?)

ENA-5 500m 2200 Early
Tertiary

ENA-7 400m 3150 Late
Tertiary

ENA-12 1500m 3050 Oxfordian (?)

ENA-13 1000m 2475 Late

- Tertiary

CAR-1 1200 5000

CAR-3 1600 5000

CAR-7 600 4100

MAZ-1 1000m 3375 Callovian (?)

MAZ-2 1000m 3525  Bathonian (?)

MAZ-3 1000m 3500 Bathonian (?)

ARM-1 1200m 4400 Jurassic (?7)

ARM-2 1000m 4650  Aptian

ARM-3 1000m 3225 Late
Cretaceous

ROCK-1 600m 3000 Paleogene

ROCK-2 300m 2600 Paleogene

ROCK-3  800m 3000 Paleogene

ENA-3 1800m 4870 cCallovian (7?)

ENA-8 1000m 3225 Jurassic (?)

Time Prior-
Reentry (days) ity Objective

Yes 28 1 0Oldest
Sediment

No 10 2 Unconformity

No 4 3 Hydrates

Yes 28 1 01d Gulf
Sediments

No 14 2 Hiatuses

No 15 Subduction
Tectenics

No 20 Venezuela Basin
age & Caribbean
Reconstruction

No 7 Yucatan Basin
age & Caribbean
Reconstruction

No 14 1 Pre-rift sediments

No 14 1 Pre-rift sediments

No 14 1 Pre-rift sediments

Yes 20 1 Pre-rift sediments

No 12 2 Ocean Crust

No 12 3 Mid-sliope Paleo-
depth & shelf
conditions during
rifting

No 13 1 Qceanic Crust

No 10 1 Outer high

Yes 20 1 Syn-rift sediments

Yes 28 1 Reflect or J,

No 12 2 Newfoundland

Ridge




approximately eoinecident with the Havyes
Transform Fautt. One sample
immediately to the north had a flat to
enriched REE pattern. Samples 5-10
miles to the south had depleted REE
patterns.

To further studv this pattern the OCP

proposer] Arilling:

XI.

N AT-3 and AT-4, {on 8 & 38 Myr
old erust, south of the Kane
Fracture Zone) previcuslvy proposed
and well survevyed sites.

7Y AT-1%, fon 18 Myr old crust)
that was originally proposed for
ez 49. Drilling this site would
also extend the FAMNUS transect,
anrl

3} 1or 2 holes in older arust
around the extension of 33° to
see the direction of the
geochemical pattern away from
the Ridge.

Several hvpotheses have been
proposed to explain the observed
heterogeneity , but more data is needed
to develop defendable models. Drilling
is necessarv to explain this problem
hecause that is the only way older erust
can be sampled. The minimum program
to bhegin to attack this problem was
considererd to he 2 holes, Assuming
single hit sites, with 100 m of basement
penetration, approximatelv 4 days per
hole were estimated to be necessary,
with a minimum of 10 davs for the 2 sites.

Geophysical Leg - Logging Site 395

There was a plan to return to Site
195 {550 m into basement, drilled during
Leg 45 to conduct a wide variety of
Adaownhole experiments and
measnrements. It will not he possible to
organize these efforts. Therefore, the
request is to return to the site in transit
from Leg 78 to 79, and spend 2-3 days
running a full suite of logs in the hole,
and possibly  include the horehole
televiewer,

Disaussion of North Atlantic Program

A, Geochemical Heterogeneity
Transeect.

The geochemical heterogeneity
transect was first discussed at the Mareh
1979 PCOM meeting, At that time, it
received a positive response, but the
POM felt more data was necessary to
constrain the problem, The CHARCOT
was scheduled to dredge the MAR in the
spring to locate the present houndary.
That data was to be presented at the
July POCOM meeting, Unfortunately,
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the cruise was delayed so there was no
additional information to present in July.

The CHARCOT data was also not
gvailable at the Oectober meeting.
However, a document about the
geochemical heterogeneity prepared by
members of the OCP was distributed.
This document and the OCP's plans were
diseussed. In addition, Dimitriev gave a
presentation about geochemical
heterogeneity in the South Atlantic.

In the diseussion about the
geochemiecal heterogeneity several
varied opinions were expressed.

Although the problem was thought to be
signifieant, several PCOM members
were not convinced that it was well
enough defined to justify the necessary
time in an already very tightly scheduled
program. In light of this, the PCOM did
not adjust the schedule to include time
to address the heterogeneity problem.

B. Logging Site 395

Only a logging engineer and a
televiewer operator would be necessary
to run this program. It was suggested
that the 3-days might be taken from
CAR-3. CAR-3 however, has basement
objectives and these should not be
jeopardized. 1t was decided that the
decision should be made in real time.
This might pose a problem for the
availability of the televiewer. However,
Anderson has a proposal to rebuild the
equipment so it wouldn't have to be
loaned from AMOCO. Televiewer
pietures of the Mazagan sites would also
be useful, especially beneath the
Oxfordian where the limestone-chert
interbeds have been difficult to core in
the past and recovery has been sbout
20%. In light of this discussion, it was
decided to log Site 395 if CAR-! takes
too much time and there is no chance of
completing CAR-3 or if there is enough
time after completing CAR-3.

.  Passive Margin Program

The original passive margin plans
for the North Atlantic program
consisted of 7 legs. That time has now
been reduced to 6 legs, including the
Caribbean which wilt be 2/3's active
margin interests.

In support of the passive margin
plans for deep penetration, it was
pointed out that hole stability is
influenced by the type of sediments and
the downhole conditions. At Site 105,
the limestone drilling was  very
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successful. Tt was recognized that if
severe problems were encountered in the
earlv legs, e.g. 76, plans for the later
legs could be altered accordingly.
Overall, the potential of achieving the
objectives were thought to he worth the
risk, The PCOM sdceepted in principal
the general program and priorities as
outlined bhv  the PMP in their
presentation.

Extensive  discussion developed
about the feasihilitv of achieving the
proposed objectives. Drilling in the
Florida Straits, for example, will be
considerablv eomplicated by the fast
currents in that area. Almost all of the
deep sites, especiallv the ENA sites,
have objectives at the very limit of
Challenger capabilitv,

If these holes are to be cased as
far as possible, an additional week may
he required before significant
penetration can be begun, the tonger the
ship is required to he on station, the
greater the risk of failure. It was also
pointed out that some of the sites and
ohjectives might change in response to
the safetv review.

The success rate of some of the
previous deep holes was reviewed.

1. Site 1391 (Leg 44) was the first
attempted deep hole penetration
with reentry. It failed because the
earlv model cone and casing was
not strengthened well enough, and
the cone sheared from the casing.

2. Reentrv cones worked well on Legs
45, 46, and 47. Leg 47 at Site 398
achieved the second deepest
penetration. At 3000m  water
depth, 1750m of sediment was
cored, The sediment had a high
carbonate content.

3. Leg 50 drilled 2 holes. Hole 415
failed hecause of highly fractured
rock. Hole 418 faited beeause
hrittle flysch was difficult to drill.
There was lots of caving and the
hole couldnt he cleaned. In
addition, there was an engineering
failure hecause the skirt was too
small so the cone eaved in.

4. Off of Japan several single bit
holes achieved deep penetration,
by washing to 800m and then
coring.

5. Site 462A in the Nauru Basin was
reentered 15 times, in 5189 m.
water depth,

When a reentry cone is used the bit
has to be changed every 50 hours.
However, the rute is not rigid. If the
ohjective were close, eg. 300m., the bit
could probably be run to the end.

It was suggested that ENA-T7 be
drilled first, - but this also poses
problems. The PCB has not been
successfully operated and the success of
ENA-T is dependent upon a successful
PCB. Before clathrates are drilled, it
was also thought to be important, if not
essential, to have a realiable
temperature probe, that would allow the
scientists to know in real time if the
cored material was in the hydrate
stability field. Such a tool is also not
avagilable. 1t was not clear if the
equipment to do a clathrate test would
be ready in time for Leg 76. The PMP
also maintained that determining the
stratigraphy of the oldest sediments was
its highest priority. The Safety Panel
was asked to review the sites as early as
possible and the PCOM will review the
objectives again at the July meeting.

PANEL REPORTS

DMP

The Downhole Measurements Panel
prepared an  extensive report on
downhole measurements and

experiments. This report stressed the
need for integrated physical properties
studies, deseribed the main standard logs
and special Tlogging tools wused by
industry, made recommendations for
improving log quality and utilization,
discussed the types of recording
instrument packages and deployment
procedures that are possible in a
borehole, listed and described downhole
experiments and recordings carried out
from the GLOMAR CHALLENGER
between Legs 45-69, and listed related
shipboard and shorebased eore
measurements.

Recent downhole experiments were
described, particularly those carried out
during Leg 69. bDMmP




plans for the North Atlantic were
discussed, These were included with the
North Atlantic Program plans.

SP4

An ad hoc working group of the
SP4 prepared a report on long range
plans of the panel. This was distributed
at the meeting. Specifie items of
importance to the PCOM  were
addressed. Three recommendations were
marle regarding the HPC:

1 Tlse of sonie probes rather than
x-rays for rapid indication of maijor
structures or inclusions prior to
splittine. The sonie probes are
thought to he quicker and safer.

2. Color Photograph the cores as soon
as possible. The current practice
of photographing bateh sections at
one time introduces a delay that
may result in significant color loss.

3. Tover the cores with plastie film
as quicklv as possible. This will
prevent drying and the
efflorescence and loss of detail
that aceompanies drying.

The 8P4 also recommended a 3 or 4
arm Dipmeter be acquired, rented or
designed for NDSDP drill holes. This is a
device that measures rock resistivities
and enahles the accurate measurement
of in situ bheddine and fracture
orientation.

A list of SP4 recommendations
regarding the sedimentarv petrology
procerlures ahoard the CHALLENGER
was resubmitted. These
recommendations are eiven in Table Tf,
JININES Journal, Vol. VI, No. 1, p. K3,
There are 3 categories of
recommendations:

n For nsne immediate
implementation on a routine bhasis
feither on hoard the
CHALLENGER or on shore).

7) For DSNDP implementation as soon
as possible or whenever possible.

K} For non-NSNP
engineer, priority
as soon as possible.

saientist or
implementation
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Almost all of the #1 items are
being done except the Atterberg limits
and grain densities. Most of the #3
items are also being done.
Recommendation D.1.2.2 was amended to
read: report layer interval velocities
from  ecross-correlation travel time
measured to 0.001S. The only confliet
with implementing these
recommendations is one of time and
money.

The 5P4 requested that 4 complete
sites in the Gulf of Mexico and Atlantic
Ocean be drilled using the Hydraulie
Piston Core and the resulting material
recovered be used initially for
geotechnical, acoustical and
geochemical testing. These cores should
not be opened on  board the
CHALLENGER, but shipped to a
designated stateside laboratory. After
the tests are finished, g1l remaining
materials will be sent to either the IPOD
repository.

The possibility of using less than
the complete core, reassembling the
scientific crew for sampling after the
physical properties are completed,

-shipping the cores, curatorial support

and funding were discussed. Sangery at
Cornell is taking 30 cm lengths in a
geometric progression (1, 3, 7, m, ete.)
from Leg 72 HPC ecores, for geotechnical
tests. These samples are being cut on
hoard and shipped in a vertical position
to LDGO. They will be sent to Cornell
and then returned to LDGO.

It was generally agreed that the
two major advantages of the HPC were
its gpplications in high resolution
stratigraphy and studying near in situ
physical properties. The former has
received the majority of the attention.
The 8P4 would prefer to have a complete
section of one hole rather than parts of
the four requested holes. An Angola
Basin site is the first location they
requested. The OPP representatives
agreed that they would back suech @
request. If time permitted, they would
like to double HPC the site anyway to
insure that a complete section was
recovered,

The PCOM was prepared to
endorse the S5P4 request for speecial
hendling of the HPC samples from Leg
75, to be done in close consultation with
the curator and
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co-chiafs,  "Prepared”  was  included
hecause of consern about funding both
the geotechnical tests and the sampling
progeduras when  the  iests  were
eombleted. These ratails should be
worked out hetween the 3P4 and the
eurator and Leg 75 ep-chiefs.

jLtd

A summary of the [HP minutes was
ristritpted in the pre-mesting package,
Several recommenriations were made in
the summarv, two of direct importance
in the POOM were discusserd.

At the 1977 Maxico Citv meeting,
the fHP proposerd that hy Oetober 1479,
that &N data hases shouwld he completely
up te rdate and there should be no
haeklog, This recommenrdation  was
stromgly supporied hy the POTOM.  This
ooal has not hasn met. Last vear, the
way was paverd to transfer the DSDP
fdats hase to the NOSDC for long term
araekiving, Some {iles were to he shared
g8 soon &85 thev were checked and
valifaterd, This effort has not started
fine to lack of resources at both DSDP
and NGSNC,

Last vear with the phase down
budeget, this vesr with ineressed fuel
eosts, and with the uncertainties for the
continuation of the program hevond FY
‘31, there is comgiderable concern ghout
what will happen to the dsia base
preparation. The Aata hase preparation
is not cansidered to have a real time
urgency and is therefore among the first
activities to he eut hack when funds gre
limited, Yot gt present, there are no
Aetatted pians, proposals, or hudgets for
carrving out the necessary work during a
phase down periord. The preparation of
the Aatg hase is dependent upon the
Information Handling Oronp, and there ig
nothing to insure its eontinuation. It was
sugeested by the THP that possibly this
graun shauld he administered and funded
separataly from the rest of DSDP to
insure & proper phase down, and
sufficient funds. However, the PCOM
was relietant to hecome so involved in
TSNP management affaire. The PCOM
asked NSOP to prepare & long term
phase down plan, speeifically ineluding
data management and pudlication.

This ptan shauld took at the long
term, bevond 3 vears, ineluding funding
that the NG8DC

v.

-1, Safety Previews.

will naed. It was suggesteu ...

on the data management aspect of the
phase down could be obtained from the
18P,

SAFETY PANEL

During the last year two full
Safety Panel review meetings were
held. All sites for the South Atlantic
Program {Leps 71-75) have been reviewsd.

Fifty-three sites were approved, 5
with speeial preecsutions, 6 disapproved
and 3 moved to a nearby locstion. In
conjunction with the November meeting,
8 one~day seminar on gas hydrates was
held. Not enough is known about
hydrates to establish clear guidelines, so
each case will continue to be depided
individualfy.

Last March, the Safety Panel held
a meeting to discuss various ways in
which the safety review process might
be made more effective. Some of the
changes that have been or will be put
into effeet include:

These allow site
proponents te be made aware of
potentin} safety problems, in the
early stages of planning.

2. Ravisad Safety Check sheets. The
current eheck sheets are often
treated casually by the site
proponents. They are urged fto
consider their information rore
carefully.

3 Revised Safety Manual. The nld
manus! is out of print. It will be
updated and reprinted.

4, Membership. Three new members
were added to the Panel to
inerease the availeble breadth of
experience and knowledge.

AMP,
A. Synthesis Yolume

Tha prapased  sctive  margin
synthesis volume would not just be &
compilation. it is hoped that the volume
would inelude a reevaluation of previcus
DSDP results by some senior seientists,
The valume wotld inelude petrologieal
geophysical, structural, ete. aspeets ol
active margins. A letter has heen sent@
asking about interast in the
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volume, hut as yet no cene has made a
committment to write a proposal for the
work, The PCOM was asked to endorse
the wvolume in hopes that JQIDES
endorsement would help the volume to
he produced. AGU, and possibly SEG,
are interested in publishing the volume.

The synthesis volume money is
availahle for volumes that are
essentially  finished, but which need
extra monev for publishing costs. The
monies are not for research. The PCOM

encouraged interested secientists to
procede  with the volume, hut were
unahle to recomment finanecial

assistance at this stape of the

undertaking.
R. Recent Nrilling Results.

Leg AR was drilled off of Osaxaca
and Leg A7 off of Guatemala. The Leg
R? area received an extensive seismic
survey during the cruise, while the HIG
downhole seismometer was in place. It
may also he surveved with a seabeam,
and the Navy is going to conduct
submersihle dives in the ares.

A serigus gas hvdrate problem was
encountered in 3 of the 4 Leg A7 foreare
holes, Thin layers of vitric sand
containing hvdrates were recovered at
200-300m  penetration. These were
interlavered with sediments devoid of
hydrates, which possibly aceounts for the
ahsence of g BSR, The sediments
containing hydrate are rich in organic
matter of a woodv nature derived from
terrigeneous sources.

Three recommendations were
considered to he essential in dealing with
future hydrate encounters:

1. Real time temperature
measurements, e.z,, the possibility
of a temperature probe hefore the
hit that is capahble of penetrating
stiff or hard sediments.

2. In situ pressure measurements are
essential if pressure from
axpanding hydrate must he
differentiated from geopressured
ras.

1. A pressure core barrel that is
eapable of closing on very hard
sediments such as hydrates s
necessary. On Leg AT the PCB
comldn't operate on non-hydrated
stiff sediments.

VI.

OPP
A, HPC and High Resolution
Stratigraphy
Leg 68 in the Caribbean and
eastern  Pacific  demonstrated that

complete and undisturbed sequences of
unconsolidated sediments could be
recovered with the HPC. The OPP has
adopted use of the HPC as a major
element in the South Atlantie drilling

program.
B. South Atlantic Program

The plans for the Scuth Atlantie
program were reviewed, and
recommendations were made regarding
Legs 73-75.

1. Leg 73 will be a transect of

shallow holes across the South
Atlantiec Ridge. The HPC will be
used to recover the upper sections
or for total recovery (i.e., no
rotary dritling). The OPP
requested that logging be cancelled
on Leg 73 because:

a. Operation time on this leg is
short, and because at least the
upper sections at each site will be
completely recovered, (HPC'd).

h. Sediments are so thin that only
a small percentage of each hole
would be logged.

e. Leg 73 occurs at the time of
contract renewal with
Gerhardt-Owen and therefore
money could be saved.

The PCOM recommended that an
exception be made to the rule of logging
every hole so that T.eg 73 holes did not
have to be logged.

2. TLeg 74 will be a transect across
the Walvis Ridge. In view of the
time constraints, if necessary,
every other hole will only be
hydraulically piston ecored, i.e.,
holes 1, 3, 5 will be HPC'd and
rotary drilled and holes 2 and 4 will
be HPC'd and not rotary drilled.
Two recommendations were made
by the OPP for changes in this leg:

a. 5 operational days be taken from
Leg 75 and added to Leg 74 for a
total of 45 operational days.The
additional 5 days of Leg 74 would
he used to either:




+w campletion SAH-2
or SATl-4, or

it. HPI one gite twice

The PROM agreed to this
recommendation.

b, Logging be done at Sites SA I1-1,
3, and 5 and be omitied at 2, 4, and
T hecause of the close spaeing of
the sites and the reduced number
of operational davs available.
Should sither 2 ar 4 he drilled to
complation, then the site wauld be
eowed.

The PCOM recommended that on
Leg T4 only rotary drilled holes should be
logged.

3. Leg 75, An additional requestwas
made for time changss in Leg 75.
When Leg 73 was bheing planned, it
was hoped that modifieations in
the HPT would reduce the time
requited for its wse. In addition,
Leg 73 transit time was initially
caleulated as 14 davs, but will more
likely he ¥ davs. Lez 73 now has
30 operational days and it needs 34
to meet its  first  priority
ohiectives. It might he possible to
pick ap 2 davs by using Ascension
instead of Recife as a port,

The OPP asked that 3 days bhe
taken from Leg 75 and sdded to Leg 73.
This would lteave 29 operational davs in
Leg 75, There are 2 high priority sites
on teg 75, SA 7 and SA 1-5A, with
estimated rdrilling times of 2% and 7
Aavs. Using these estimates, if 3 days
were removed, there would only he time
to Aril? one hole.

The POV recommended that no
further time adjpstments he made in
Legs 75 and 73,

VI, e

A, information ltems

' T. Domnellv's geochemioal data, on
tnorganie solids will he puntished in
LR, Vol 54, and shooid be out
shortly, The information will he
oresentend in & specific format, and
in the future everyone will be
asked ta supmit their data in that
farmat.,

VI,

rtant
2. Y. Tardy has recommended thpgke
bulk chemistry is done in heir
future, that specific attention
paid to the minerslogy, especi
from Legs 78 onward, wh
diagenesis will play an import
role. The IGP expects to ms is
specific recommendations at thity
next meeting, iy

B. Equipment Recommendations.

I. A better top loading balanes |
necessary {o get better porosit
data., Such a balance will probabl:
eost around $2,000. '

2. A gentrifuge.

2. Future Wark.

The IGP is very interested in
speciat  physienl  properties  studies,
particulariy those refating to
permesbility. In the WNorth Atlantic
program, the inorganiec and organic
geochemistry interests will walk hand in
hand, and both geochemists should be on
hoard the Challenger.

The PCB has a narrow bit and isa't

compatible with many  downhole
instruments, The in situ water sampler
ean'{ be used with the HPC., This

instrurnent  hangs about .S5m from the
bit and decends into the soft sediments.
This is an important instrument to test
in situ gas compositions. The IGP is on
record as requesting s compatible bit
system so that all of these instruments
mav be used with a standard bit system.
DSDP engineers are working on this.

oGP
A. Boguipment

Three equipment recommendsations were
made:

L Stiffer temperature peohas to
ottain more and better
temperature date for
interpretation  of  maturity  of
arganic mattar,

2. Madified pressure cace bharrel
capable of closing on frozen eares
(hydrates) and

3. Rock-Eval should be used on
shipboard anly when the staff
ineludes sameone  trained  to
aperate it.
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B. Shiphoard Staffing and Operations

Manv organic geochemists have not
had much experience with gas problems.
An important reason for having an
oreganic geochemist on hoard is to help
monitor and assess potential hydrocarbon
prohlems. The OGP recommended that
the candidate organie geochemist be
present at the Leg Safetv Review so that
he or she will he more aware of potential
probtems, The PCOM  endorsed this
recommendation.

The OGP would like to have- a
NSDP technician trained to operate the
Rocek-Eval. The training however, is
non-trivial, involving understanding and

interpreting  the  data. Using  an
inexperienced person has Mot been
satisfactory in the past. It was

recommenderd that DSDP ohtain a list of
experienced Rock-Eval users, and when
Rock-FEval-type information is
important, include an experienced person
an hoard, ’

. Frozen Samples

The NSNP curatorial staff, was
commended for their efforts in getting
samp'es catalogued and distributed. /23
frozen samples from Legs A3 through A7
were distrihuted. The OGP feels the
curatorinl services are understaffed and
that every effort should be made to
reduce the time between sample
acquisition and distribution.

Several changes have been made in
the organic geochemistry. sample
Adistribution procerlures:

a. Correspondence with
investigators studying frozen
samples now provides names of
staff representatives.

h. Staff representatives are
present Auring sample distribution
and make sample descriptions.

¢. Investigators, upon receipt of
frozen samples, are expected to
return a form to the appropriate
staff representative acknowledging
sample receipt, purpose of studies,
tentative title for the TInitial
Report Paper and  estimated
number of pages required in the
Initial Report.

d. Ice cubhes sealed in the plastic
sack are used to monitor
temperature history during transit
from DSDP to

investigators. This is done in place of
maximum=-minimum thermometers.

D.  Gas Hydrate Experiment.

A letter from Hunt to the Planning
Committee describing a gas hydrate
experiment for Leg 76 was distributed.

This experiment, subject to safety
approval, would take several pressure
core barrel samples to a maximum depth
of about 400 m in the Blake Outer
Ridge. The reliability of the PCB is
eritical to this experiment. The PCB is
being tested on Leg 72, There has been
a major change in the design, with soft
seals, capable of being run to 5000 psi
being used. One of the service
companies was thought to have a
working PCB. Although it  would
probably be expensive, Salisbury was
asked to investigate the possibility of
using such an instrument if DSDP's, PCB
is not retiably operating.

X. 8sp

The SSP recommended that index
maps be prepared showing the locations
of the site survey track information.
They further recommended that no site
should be drilled unless all of the
relevant data, necessary to making a
final site selection decision, be available
to the IPOD Data  Bank. This
recommendation was particularly aimed
at having sufficient regional data.

Lengthy discussion developed. On
the one hand it could be a powerful tool
to use in getting agencies and
governments to submit their data
relevant to drilling into the 1POD Data
Bank. The PCOM agreed with the
philosophy of the SSP recommendation,
but it was not clear how "relevant data"
would be determined. The PCOM
therefore requested that the SSP make
recommendations to the PCOM about
which data should be submitted to the
Data Bank for each site. The PCOM will
then use various persuasive mechanisms
to  encourage  submittal of the

‘appropriate data.

XI, SCP
Al Paleo Data Base

The SCP has been discussing ways
of improving the paleo data base
and emphasized its importance.
The Cretaceous data base for
example is usable, but doesn't
include




everything. A .Jurassic data hase is
heing prepared. Sites designated
for sampling for the micropaleo
reference collections will be
encorerd in the Nata Base.

B. Working Groups and Panel Liaisons.

A North Atflantic Stratigraphic
gaps working group was
estahlished. This working group is
attempting to interface with
panels anrl working groups that are
proposing Adrill sites to eliminate
biostratigraphic deficienaies.

Informal liaisons have  bheen
estahblished with several of the
panels. The liaison is helpful in
highlighting hiostratigraphic needs
and problems to site planners, for
example, in the Mid-America
Trench drilling, .pointing out the
importance of recovering the
Foeene-Oligiocene horizon,
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91-83 CHALT.ENGER PROPOSAL

The preliminary Challenger
proposal as arrived at NSF, and has been
internally - circulated to program
directors and other officinls. The final
proposal is expeeted at NSF in mid
March, No alear review procedures have
heen estahlished yet.

Funding plans have also not bheen
estahlished, NSF funds will be severely

reduced, however, the possibility of
arditional funding from other members
and/or government agencies is being
pirsued.

OCEAN MARGIN DRILLING (OMD)

Recent  developments in  the
Explorer program were presented. Eight
oil companies have entered inte a
preliminarv agreement with the National
Science Foundation to examine the
possihility of funding an Ocean Margin
Drilting  program.  Accompanving the
new funds will be a revision in the NSF
strieture, The Ocean Sediment Coring
program will be replaced by the Ocean
Drilling Program and he elevated to the
division level.

The program is considered to he on the
level of a National effort. A twofold
proposal for this program was sent to
Congress in Januarv:

1. A request for continuation of
1PON funrls in 1981, with phase-out
funds in 19892,
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2. A request for a ten year Ocean
Margin Drilling program to consist
of investigating the four Ocean

environments as currently
discussed in JOIDES; active
margins, ocean crust, ocean
palecenvironment, and passive

margins. A continuation of
Challenger level funding and an
addition 10 M$ are requested for
this program. A 3 phase program
is being proposed:

Phase | - 1 year {FY '81)

The first year will consist of the
initial planning effort, including problem
definition, choosing the platform, and
determinination of site survey needs. At
the end of FY '81 a go/no go deecision
will be made based on:

a. the viability of the program

b, its potential as a joint
industry/academic venture

a. the pace and direction that is
thought necessary for the program

to proceed
Phase 2 - 2 years (FY '82-84)

In this phase the program planning
and preparation will be intensified {(e.g.,
site surveys), the ship will be converted,
and the riser developed and built,

Phase 3 - 6 years (FY '84-90)
Seientifie and Drilling Operations.

A final agreement with the petroleum
industry still has to be negotiated. At
the present time, there is an agreement
in principal to enter into negotiations,
with industry and government each
contributing 10 M$ next year. Some of
the areas of the program have been
defined and these include:

a. it will be a basic research
program

b. publication of seientific results
c. liability

d. management, with JOI, Ine. as
the science manager

Congressional hearings will review
the proposed program. A house
authorization committee has reviewed
the program. Several congressmen have
visited the EXPLORER and one has
written a letter to the President stating
that this step was a bold approach to
funding basic secience.




Congress is also aware of the
proposal to continue Thallenger drilling.
Another argument against continuing the
Challenger is that too manv major
projects, especiallv long term projects,
will deerease the flexihilityv of NSF to
respond to individual research projects.
In most cases, when funding for a
particular project stops, those funds are
1ost to the sponsoring group. In the case
with the “hallenger, this monev won't be
Mast" to the scientific ocean Arilling
community, it will he userd in the Ocean
Margin Drilling Program.

81-83 CHALLENGER PROPOSAL

L

1.

INTRODUCTION

The 81-83 Challenger proposal
addresses a wide variety of important
hasic seientific problems. In light of the
emphasis on the societal as well as
soientific importance of the Explorer, it
was pointed out that there are two
maior, geologic tvpe problems facing
societv, energy and climate. The use of
the HP for high resolution, Neogene
stratigraphy will contribute significantly
to  our understanding of elimatie
fluctuations. The inereased
imderstanding of phvsieal properties will
also help to assess waste disposal
prohblems.

REVISIONS

The 81-83 Challenger proposal has
gone through several iterations. A new
revision was distributed at the heginning
of the meeting. POCOM members and
Pane! chairmen, took sections in their
field of expertise and further revised
them. These were assembled hy the
PCOM chairman and given to Salishury
to he printed in a final version that will
he submitted to NSF.

NSNHP REPORT

I.

NEVELOPMENTAL ENGINEERING
A. HPC Modifieations

1. A svstem that will go from HPC'ing to
rotarv drilling without tripping the hit
will be tested on Leg 72.

7. A mechanism to obtain oriented cores
was attempted on an earlier Leg., This
has been modified and the new system
will be tested on Leg 72. This i5 a
relative orientation that is obtained by
using a swivel above the core barrel to
take the torque out of the wire line.
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3. Improved flapper core catchers and
stronger polycarbonate ecore liners will
also he evaluated on Leg 72.

4, Design efforts are continuing to
determine the optimum core length.
New 20 to 30 foot core barrel lengths
will be tested on Leg 75.

B. Pressure Core Barrel (PCB)

The PCB will be tested on Leg T2.
One reason for past failure was the hard
seal, now a soft teflon seal, capable of
withstanding 5000 psi in the laboratory,
will be employed.

Two complete PCB assemblies and
two additional pressure ball valves will
be on board.

C. Extended Core Barrel (XCB}

The XCB will have a spring loaded
eutting tool extending 6-8" beyond the
bit and will be used in material that is
too hard to HPC but soft enough to be
disturbed by rotary drilling. The
intention is to eventually build a
compatible system of drill bits so that
drilling can proceed - HPC - XCB -
rotary without tripping the bit. The
XCB will be tested on shore after Leg 71.

D. Drill Bit Motion Sensor

The drill bit motion sensors have
heen tested on land. This instrument is
designed to assess what happens to the
drill bit, and monitor ship motion. The
information will be used in future
designs to try to optimize bit life and
improve core recovery. The DSDP
engineers wanted PCOM support for ship
time to do these tests.

The Challenger has been funded in
2 year increments and this has often
been used as an exeuse not to do
engineering studies. 'If more time had
been allocated in the early stages of the
program, engineering developments
would probably be further along. By
consensus the PCOM encourages
eco-chief scientists to allow time for
engineering tests during their Legs.

STATUS OF CHALLENGER.

about CHALLENGER
time was distributed in the
pre-meeting mailing. The most
persistent problem has been the
thrusters, accounting for almost 50% of
the ships down time. This is especially
true of the sterm thrusters since they
require drydocking for repair. In the 3

A report
down
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months™ sinee the report was weitten,
there was a computer breakdewn and the
ships eleetrical svstem closed down.
Seven davs were lost.

Starting in 1874, port call time was
increased from 3 to 5 davs so that more
routine maintenance could be done., The
Sonth Atlantic T.egs are only about 40
davs each. This adds a signifieantly
higher percentage of port time to these
TLegs, DSDP was asked to trv to make
port call length proportional to the
length of the Teeg. This should be
possible in U.S. ports, although it will be
more diffieult in non-U.8, ports,

BUNGETS

Inereased fuel costs have made
serious inroads on the Challenger
budget. U. S. ports, where fuel is
cheaper, will he used as mueh as
possihle. NSF has been asked for an
additional .5 M$. Unfortunatelv, the
NSF has heen flooded with such requests
and doesn't have the funds to meet them.

Thig again points to the problem of
funds for logzing. ONR has expressed
interest in logging some of the '81 holes,
hut there aren't anv serious
commitments vet. One of ONR's
concerns was with the quality of the
logs. TNSDP holes do not have the
uniform conditions that are present in
industry holes. Even though DSDP logs
are not up to industry standards thev are
stil wverv useful, and the PCOM feels
thev are important, A Ttot has already
heen learned from Jlogs, particularly
about seismic reflectors. On Leg 50
some of the main results were through
logs. [t was asked if the logging
eontracet couwld stipulate that pavment
would he dependent upon log quality. At
this time the logeing business is very
eood and such a contraet would not bhe
likely. TNesigning tools to work with our
hole conditions would he useful though.

INTTIAT, REPORTS
A. Microfiching

Producing TR microfiche masters
for Volumes 1-44 will cost approximately
$2000. The copies will cost  $1R0 a set.
Thev will he particularly valuable since
manv of the earlier volumes are out of
print.

B. Color Reproductions

Firms in L.A. and San Diego have
heen contacted about the price of color
reproductions in the IR's, but nothing
firm has heen estahlisherl.

V., INITTIAL CORE DESCRIPTIONS

ICD's are becoming mini-IR's thick,
costly, and typeset. DSDP is considering
printing about 100 for shipboard and core
repository people and microfiching the
other copies. The initial response from
people that DSDP has contacted has
heen hoth positive and negative. In view
of its limited access, and short life, and
mailing ecosts, the PCOM by econsensus
unanimously endorsed printing 100 ICD's
and microfiching the rest.

. STRIP COLOR PHOTOGRAPHS

Tom Chase of the USGS made
continuous strip color photographs of the
Leg A4 hvydraulic piston cores. These
were very successful. However, the
quality of the core color deteriorates
rapidly in the first two months. DSDP
would like to transfer the process to the
ship.

The PCOM endorsed shipboard
continuous strip photography, provided
that its operation and funding does not
disturb eoring and logging operations.

DEEP SEA SEDIMENT HANDBOOK

A request was received to use the
high quality color photographs of DSDP
eores in a publication about deep sea
sediments. The publieation would
consist of about 200 plates and have 3
parts:

1. Classification and composition of
deep sea sediments and colors.

2. Description of lithofacies and
environments.

3. Sediment diagenesis and burial
compaction.

AAPG has agreed to finance the
publication. It could be a companion
volume to the AAPG "Decade of Ocean
Drilling™ volume. The proposing group
requested about $1000 support from
DSDP for some of the preparation costs.
DSDP saw this volume as helping them in
two ways:

1. The master plates could be used by
DSDP for the SP4 request to make
a new set of instructional posters
and charts for the Challenger.

2. It would reach a wide ecommunity
and be good publicity for the DSDP
information.

DSDP was asking PCOM's advice
hecause of the precedent of using DSDP
money. PCOM also wanted to be



Ce- s anat s AAPG eopyright woulda't
intere with DSDP  uwse of the
photographs. TFhe PCOM  heartily
endorsed the publieation, but could not
give any financial support. If DSDP
needed the work done to meet an SP4
request, thev ecouwld make a financis!
arrangement for that.

HPO PLANNING COMMITTER

The need for a group o dbe a forum
to advoeate for and promote use of the
HPT  was  recognized, Discussion
developed  concerning  the parent
organization, eomposition, and mandste
for this grvoup. The JOIDES PCOM
fdecided to establish an HPC Working
Iroup. This  would provide the
opportunity for an international forum as
well as the possibility of using JOIDES
funds to hold a meeting.

DRAFT REPORT
INFORMATION HANDLING PANEL
-1 January, 1980-La Jollg

Overriding {nterests of THP - as they
have alwavs heen - are the present siate of
dain hase development and the future {after
PO maintenance and operation of these
data hases. In light of the possible changes in
the drilling pregram and in the management of
that program which are likely to oceur in the
next few vesrs, the panel i3 concarned that
the dats management function of the THG
eontinue to completion for gl CHALLENGER
fAgta.

i. The [HP strongly recommends that
the Planning Committees,
Executive Commitiee, and NSV
assure econtinued funding, at lesast
at the present level, of the 1HG for
at teast three vears past the
termination of drifling, This iz
absolutelv  necessary far  the
eompletion of the mandated data
management funotion aof the
program. The people of the IHG
are an extramety valuable resource
to the seientific community;
therefore plans to insure the
econtinued functioning of the group
must he made now, so that these
people  are  assured of some
vensonable  continuity  of  their
positions. Meanwhile, the
members of the group should be
incorparated in plans for future
driliing programs because of their
unequaled experience and record of
excellent parformance.

7Y Tt is also recommended that either
Y the present 1HP continue its
function of overseeing this work
until its completion: or (2} under
any reorganization of the panels
which might acaur, some

&

e
member{s) of the present IHP win
are familiar with the goals ana
problems of managing the
CHALLENGER data be essigned to
any newly constitufed panel whose
responsibility it is to oversee the
management of the EXPLORER
sample data, This recommeandation
is made to ensure continuity in the
transition from the CHALLENGER
to the EXPLORER programs and to
maintain maximum availability of
all deep-sea drilling data to the
seientific ommunity.

Further, the present DEDP
experience  has provided rany
lessons in data management. The
THP recommends that these lessons
should be incorporated in a formal
data msnagement plan to be
prepared for any project to follow
the present project.  This plan
should be a part of any proposals
put forth znd not added as an
afterthought.

Other recommendations

3

1)

Brrats. The errata for volumes
1~34 are now completed and await
fingl typesetting. These
corrections are  designed to be
divided into individusl seections,
which will be cut out and placed in
the volumes to which they celate.
Therefora, there appears to be no
logical reason ta wait for errata
for volumes 35~44 to be eampiled
hefare publishing that part which is
already campleted. The
pubtication of the errata is
extremely  important ta  the
integrity of the volumes and should
ba available for distribution as
soon as possible, We recammend,
therefare, that errata for volumes
34 be published immediately and
the errata for volumes 35-44 he
published a8 goon as the dats ace
available., It is especially crucial
that the errata be included in the
microform version of each volume,
which is immingnt.

Fossil abundance data, The quality
and future usefulness of
palecntoiogic data depends not
only on the religbility and
unifarmity  of identifications of
fossils, but &8lso on associated
records of numerical or relative

sbundance. The Panel .on
Pgleontology and Stratigraphy had
earlier made a strong

recommendation that information
on abundance accompany every
record of [



mierofossit species, and the THP
now  emphatieally  repeats  this
recommendation. nsne  should
find effective menans to bring this
requirement to the attention of
every  hiostratigrapher at  the
beginning of sach eruise lea,

5 Teph manual. The IHP s
eoncernerd  that  the analvtical
methadslogy and dafa  collection
procerhires associated with the
analvses and information published
in the Initial Reparts do not appear
to have hean documented
thaoroughly  and properlv. As a
regult the opanel feals that the
value of the data hase as g whole is
considerahly  diminished and urges
that compilation of the Sed Pet
Teoh Manual procead on an urgent
hasis.

81 Chemistry_ data. We recommend
that  DSDP  ghipboard chemists
should he assigned, during their
gshore stav, to tha job of digitizing
the  hacklog of pore water
chemistry data from the shiphoard
ab, I this = done immediately,
the job showld take oniv 2 1o 3
months, Tha shore lah data showuld
then e ineorported, and
suhbsequent Aata entered 85
gssignerd.  For  solids, data an
chemistry iz alrendy digital and in
similar format to the ignesus roek
Aatr.

7% Data base transfer. Recognizing
that use af DSOP data system by
U, 8. getentists dueing past vears
was much more active than hy
sejentists from  IPODY  countries,
H? encoveages 1POD countries to
consider  establishing  their  own
DSNP rdata svstems with help from
DENP or consider other means 1o
stimulate the use of DSDP data by
their seientifie communities.

The panel recommends and THOG s
agreeah’e ta the principal of transfercing parts
of the dats hase to foreign TPDD institutions:
howaver, our limited resoureces will require
that respansihility for the maintenance and
updating of such files rest with the recipient.
NENP wilt provide alt reasonable eooperation
int this »agard, '

DRAFT MINUTES
QCEAN PALEOENVIRONMENT PANEL
18, 19 February 1986 ~ 5i0

South Atlantic Program

I. Legs 71and 72.

Drilting results from Leg 71 were
. were reviewed. Staffing changes on Leg
72 were discussed.

1. Legs 73-75 .

The report of the Safety review
was given. Sites were prioritized. (For
a list of proposed sites see JOIDES
Journat Vol Vi, Wo. 1, p. 853-57L
Recommendations regarding the drilling
program were made and are included in
the PCOM report.

Future Drilling Plans

The status of site selection for
Legs 7-77 and 79 tg %2 in the North
Atlantic was reviewed,

The status of the OMD sand the
1981-283 propesal for DSDP-IPOD  was
raviewed, Members of the panel
expressed concern about the impaet of
the OMD Program. They re-iterated
their support of the 1991-83 proposal.

To prepare for the possibility of an
1981~8) continuation of the DSDPIPOD
program, a working group was designated
to plan sites for the Noeth Atlantie
tegnsect, The group was asked to
idantify sites that fall alang the track
line of the Glomar Challenger or in the
proximity of N. Attantie PMP gites that
might be drilled or HPCed as

eontingency sites.
HPC System

Mike Storms presented an update
of the HPC system and developments in
progress Lo impeove the corer:

L. Orientation ~ The instaliation of drag
blocks to reduce rotation of the barrel
and a camera system to photograph the
azimuth of grientation are planned.

2. Non-trip System - Development of &
system in which the corebit can be
jettisoned to save on trip time.

3. Longer core barrel ~ A camputer
program is being developed to evaluat
the optimum eore barrel length.

@
1, Extended eore barrel -

through-the-bit system for HPC is heh
built and will be tested on Leg 74. er

e
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Sampling HPC Cores

Because of the great demand
anticipated for HP{: cores, a committee
was appointed to review existing DSDP
core sampling procedures and policies
and suggest changes or modification that
mav he neered at the next panel meeting.

NDRAFT REPORT
PASSIVE MARGIN PANEL
7-9 Januarv 1980-Woods Hole, MA,

The meeting was primarily
concerned with diseussing and finalizing
plans for the North Atlantic Program.
This information, as well as the 81-83
CHALLENGER extension proposal and
Ocean Margin Drilling information, is
given in the Planning Tommittee Report,

NNRTH ATLANTIC PROGRAM
INFORMATION (not covered under the PCOM
Report)

There are approximatelv 120m of
turhidites at the re-entrv site proposed
for Leg 82, It is not clear vet if DSDP
can case this far. An analysis of uncored
stratagraphic sequences and boundaries
in the North Atlantic prepared by
members of the SCP was presented. The
important  stratagraphic gaps  were
highlighterd, The SCP urged that every
effort he made to select sites where
complete sequences could be obtained
across these intervals.

NDRAFT REPORT
POLLUTION PREVENTION
AND SAFETY PANEL
12 Fehruarv, 1980 - 5.1.O.

The meeting opened with a  short
discussion of some possible improvements in
the review process.

. it was remarkeri that the
information packages assembled
for Safety Review are frequently
inadeguate in manv respects, and
that the ¢Check Sheets do not
always convey the information
thev are supposed-to provide. It is
difficult to compare the drilling
results at many sites to the
original proposals we reviewed due
to the changes in the numbering
system. This complaint has been
made before, and it is noted that
the Site Summaries issued by the
DSNP and Site Reports in the
JOIDES Journal sometimes, but not
alwavs, hear the dual designators.

It was recommended that a
standard practice be made of using
dual designations both in the Site
Summaries and the JOIDES Journal

fi.e., Site 512 (AB-1CTHW,

It was also recommended that the
Safety Review Check Sheets be
revised and be made to indicate
more clearly the information
required by the Safety Panel.
Blank copies of the present sheets
are being sent to each Safety Panel
member (JOIDES and SIO) for
suggested changes, and they are
asked to return them to the
Chairman (JOIDES S.P.} by April 1
in order that they can be included
in the "Guidelines for Co-Chiefs"
now being drafted by the DSDP.

2. The value of a concise
retrospective view at the end of
each Cruise Leg of the elements
considered important at the Safety
Review for that Leg was brought
up for discussion. 1t was decided
that an information sheet to be
completed by the Co-Chiefs after
each hole would provide the Safety
Panel with an early comparison of
what had been proposed or
predieted with what had been
accomplished or found. Such
categories as hole location, depth
of penetration, stratigraphie units,
seismie  markers, hydrocarbens
encountered,. and hole
abandonment were suggested. The
Panel felt that the availability of
this information would greatly
improve the overall safety review
process.

It was recommended that the
Chairman draft such a form and
eircylate it for comment, and that, if
possible, it be put into final form for use
on Leg 72. The assistance of the SIO
Safety Panel was particularly solicited.

SAFETY REVIEW

The recommendations of the
JOIDES Safety Panel on sites proposed
for Legs 73, 74, and 75 are as follows:

LEG 73

SA Iv-1
Approved as proposed.

SA IV-1B
Approved as proposed.

SA IV-2A
Approved as proposed.

SA IV-2B
Approved as proposed.

SA IV-3A
Approved as proposed.

SA IV-3B
Approved as proposed.

SA TV-4A
Approved as proposed.




SA TV-5
Approved as proposer.

SA TV-A
Approved as proposed.

SA V-7
Approved as proposed.

SA 11-2
Approved as proposerd,

SA IMI-2A
Approverd as proposer.

ILEG 74

The poor quality of the seismic
records shown offered no reliable
evidence of the nature of the basement
which Sites SA2-1 through 5 are proposed
to penetrate. However, hased on the
reported recovery of altered basalts and
voleanies from CHARCOT drerdge hauls
near the traverse, the Panel approved a
hasement test to he drilled first at
SA2-1, If basement at that site proves to
he other than igneous, no further
hasement penetrations are approved for
this leg: if the basement is igneous, the
standard 100 m penetration is approverd
at all the sites proposed. Subiject to this
qualifieation, the Panel recommends as
follows:

SAT-
Approverd as proposer],

SAN-2
Approved as proposerl.

SATI-3
Approved as proposed.

SATI-4 ‘
Approved as proposer.

SAT-5
Approved as proposer.

SATI-A
Approved for penetration only 100 m
helow the prominent reflector at about
5.7 sec, at location proposed on Line FG
7904,

LEG 75

Nue to the anomalous character of
the "™asement" reflector in this region
fe.z., At 2030 hrs, UTMS! 34} and the
apparent sub-hasement reflectors at Site
SAl-1e (BGR 78-41}, the possibility exists
that the "™hasement” rocks could he other
than ieneous. If the first basement
penetration shows this to be the case,
the Safety Panel recommends that no
further attempts be marde to drill into
it. 1f the bhasement is igneous, the
standard 100 m penetration into it is
approverl.
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SAI-1A

Move basinward to new location at 2000
hrs on UTMSI 36 in order to avoid the
drape of lower beds over small basement
high at originally proposed site.
Otherwise approved as proposed for
penetration to the basement reflector at
about 7.5 sec.

SAI-IB

Approved as proposed for penetration to
basement reflector at about 7.5 sec on
UTMSI 31.

SAI-IC .

Approved as proposed for penetration to
hasement reflector at about 7.44 sec on
BGR 78-41,

SAI-2A

Approved as proposed.

SAI-2B

Approved as proposed.

SAl-4A

Disapproved, see remarks for 4C.

SAl-4b

Disapproved, see remarks for 4C.

SAI-4C

Penetration into the angular

unconformity at the upper surface of the
buried, rotated blocks as proposed at 4A
and 4B is an unacceptable risk.
However, if the scientific objective can
be attained by drilling into the same
truncated beds at a location where they
are only thinly capped by younger
sediments, and where they outerop a
short distance from the site, then the
possibility of encountering a trapping
situation is minimal.

Suggested Site 4C, located at SP 1280 on
BGR 78-36 appears to be such a
location. Drilling into the topographic
shoulder there to a depth of no more
than 100 m Dbelow the angular
unconformity should encounter only beds
that erop out down dip on the scarp face
to the west., Such a limited penetration
at this site is approved.

SAI-5A
Approved as proposed.

SAI-5B
Approved as proposed.

SAI-5C
Approved as proposed.

SAI-5D
Approved as proposed,
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SITE SURVEY PANEL
29-30 November, 1980 - La Jolla

Reports from Site Survey Working Groups*

* N.W, Atlantic R. Sheridan presented a
report on the status of thirteen site
surveys in  this  region. Surveys
completed hy November 1979 are shown
in Table 2.

NE Atlantic Working Group E. J. W,

Jones reported the outcome of
discussions with 1. Roberts and L.
Montadert. Four regions have been

surveverd in some detail.

i Rockall Mnltichannel seismic lines
spaced 10-20 km apart, have been
recorded in the vicinity of
potential drill  sites on the
southwestern part of the plateau,
near KON, 240W, Four
multichannel lines have also been
shot near sites in the southeastern
portion of the area, near 559N,
20.50W.

(iohan Spur A considerahle amount
of multichannel data exists in this
region.

(M Armoricain Margin There is dense
multichannel seismic coverage in
this portion of the Bav of Biscay.
Approximately 2000 km of
additional -- multichannel seismie
data were obtained bv France
Auring the summer of 1979,

{4Y Galicia Bank Seismic reflection

lines have been shot in this area,

Jones  emphasized that  the
availability of much of the multichannel
dAata for open publication still has to be
determined.

SW Atlantic Working Group

Sites AB-! through AB-10 (Falkland
Plateau and Rio Grande Rise) were
surveyved hy the University of Texas
Marine Secience Institute during 1979,
opies of the data, which include
multichannel seismie, have recently been
deposited in the IPOD Data Bank, P.
Rabinowitz provided the safety package
reports for individual sites.

SE Atlantie Working Group

Sites SAI -1, 2 and 5 and SA IV 1
through 7 were surveved by the UTMSI in
1979, using multichannel seismie. SA IT 1
through 6 were surveyed in 1979 by the
JEAN CHARCOT {using GLORIA and
SEABEAM) and by the University of
Capetown,

V. Caribbean Working Group

The status of site surveys in this
area was reviewed at the May 1979
meeting of this working group. At that
time the CAR 1 (Barbados Ridge) and
CAR 2 (Granada Trough) survey data had
heen prepared for the safety panel
review. The working group
recommended that CAR 3 and CAR 7
should receive high priority for future
site surveys as the present data coverage
is insufficient for a final decision on the
exact position of the holes. Data are
available for CAR 4, 5, 6 and 8 and are
to be compiled by LDGO, UTMSI, and
IFP,

V1. Galapagos Working Group

No report available.

IPOD Data Bank

At the last meeting of the Panel it was
recommended that index maps be prepared
showing the locations of the site survey
information which has been submitted to the
Data Bank. P. Rabinowitz presented maps of
the North Atlantie and Pacifiec showing the
location of data presently held on file. The
South Atlantic map, incorporating the surveys
carried out during the summer of 1979, still
has to be eompiled. All of the US institutional
data is in digital form: non-US data has not yet
been digitized. Rabinowitz noted that some
non-US data in the Data Bank is only in the

form of ships' traeks, without the

accompanying geophysieal information.
Rabinowitz also reported that

preparations are well underway for the

publication of site survey data in a volume
similar to those in the Initial Report series.
All US institute data is in camera-ready form.
Rabinowitz regretted that a substantial
amount of data which has been used for
locating sites has not been made available for
publication in the compilation volume. This
point was discussed at some length by the
panel, which recognized that data transfers to
the IPOD Data Bank had not always been
made. The Site Survey Panel then made the
following recommendation to the Planning
Committee: That all data relevant to making
a final decision on the lecation of a drilling
site be made available to the IPOD Data Bank
and that no drilling should be conducted until
this has been done.

Site Surveying Aectivity: 1980/81

I. France V. Renard reported that,
although no specific IPOD site surveys
are to be undertaken during the 1980/8l
period, data relevant
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Time of
Site Type of Survey Completion Institution
ENA-T 24-fold: Multichannel seismic grid Fall 1977 L-DGO
24-fold: Multichannel seismie tie-line Fall 1977 UsSGS
ENA-2  48-fold: Multichanne! seismic eross lines 1977 USGS
48-fold: Multichannel seismie grid 1879 BGR
ENA-3 Single channel line 1979 uUsGs
ENA-4  Single channel line 1977 USGS
ENA-5 24-fold multichannel seismie line 1975 UsGS
12-fold multichannel seismic grid 1279 USGA
ENA-6  24-Told multichannel seismic eross lines Fall 1977 L-DGO
Singte channe! grid 1976 L-DGO
ENA-T  24-fold multichannel seismic eross lines 1977 L-DGO
Single channel grid 1976 L-DGO
ENA-8 24-Told multichannel seismic line Fall 1977 GSC
ENA-3  24-fold multichannel seismie line 1977 GSC
ENA-10  24-fold multichannel seismic line 1977 GSC
ENA-T 24-Told multichannel seismie line 1978 L-DGO
ENA-12 24-fold multichannel seismic line 1976 UTMSI
ENA-13  24-fold multichannel seismie line 1976 UTMSI

COMPLETED NORTH ATLANTIC SITE SURVEYS

TABLE -2

*Ships tracks for the site surveys were included as appendices in the minutes and may be
obtained from the SSP chairman, the JOIDES Office, or the IPOD Data Bank.
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to future site selection will be obtained
from the Bay of Biscay and Galicia
Bank. Tt s ©planned to acquire
approximately 2000 km of additional
multichannel seismic data in this region.
Single  channel seismic, magnetie,
gravity and SEABEAM data are to be
recordern in the Barbados region.

Japan S. Nagumo presented s map
showing the locations proposed for
drilling during 1981 and bevond. Three
holes are proposed on the inner slope of
the .Japan Trench, two on the outer
slope, two in the Sea of .Japan and three
in the Nanki Trough. The site survey
activitv that is planned is shown in Table
3.

1.K. E..I. W, Jones indicated that plans
for specific site surveys in the Roeckall
and (GGoban Spur area are still undergoing
consideration for the 1980/81 period.
Data pertinent to drilling locations
alreadv proposed will be collected on the
continental margin to the southwest of
Britain {1980) and in the Barbados region
nasm.

U.S. B. T. R. Lewis reported that the
1980 site survey plans are now firm,
These are as follows:

ENA-I: 24-fold me seismie tie-line
(UTMSD

ENA-3: 24-fo'd me seismie grid
(WHON

ENA-4: 24-fotd me seismie grid
fWHOD

ENA-8: %4-fold me seismic grid
(L-NDGO

EN A-11: 24-fold me seismic grid
(L-NGOY

ENA-12: 24-fold me seismie grid
(UTVSH

EN A-13: 24-fold me seismic grid
(UTMSD

A meeting to discuss 1981 site surveys
has heen arranged for early in 1980,

West Germanvy W. Weige! indicated that
data relevant to future site selection,
including some multichannel seismie,
would he collected from the following
regions during the 1980/81 period:

' NW Africa, in the region southof
the MOR sites. Magnetics,gravity,
reflection andrefraction seismies
(1980/81

(2)  E. Mediterranean, in the vicinity of
the AnatolianFracture Zone {1980)

(3) Porecupine Bank and
PoreupineTrough (1981)

(4)  East Greenland margin (1980/81)

Site Surveying for drilling after 1981

The present stage of negotiations
concerning drilling after 1981 were outlined. A
PCOM proposal for drilling during the 1981/83
period was reviewed. It was argued strongly
that the SSP should produce a parallel
document on site surveying. The Panel
endorsed his view and recommended that a
review be made of existing data in the vicinity
of the B81/83 sites and that a proposal for
future surveys be drafted on the basis of these
reports as soon as possible, The Panel felt
that the data reviews could best be made by
the existing working parties on site surveys,
set up in November, 1978, the members of
which are drawn from the regional working
groups, The 33P therefore recommends to
each working group that site surveys receive
high priority for discussion at their next
meeting. It is essential that each working
group produces a report on site surveying
requirements for the proposed 81/83 drilling
period (the report to be sent initially to the
chairman of the SSP for wider ecireulation).
The reports will be the basis of a site survey
proposal which will be drawn up by the SSP.

Site Surveys Using High-Resolution Seismie
Techniques

The Panel recognizes that for some
investigations at drill-sites the seismic data
collected during site surveys has insufficient
resolution. Three fields are identified:

1 The detection of shallow gas
pockets. G. Claypool emphasized
that these are of particular
eoncern to . the safety panel.
Although the possibility of shallow
gas pockets is almost
routinelyinvestigated befaore
commercial drilling there has been
little systematic work carried out
near [POD drill sites.

(2)
The success of the hydraulic piston
corer has opened up many fruitful
< avenues of research. Except for

the top 100 m of the sediment
column, which ecan often be
resolved using a 3.5 KHz
transducer, the resolution of
seismic  surveys over future

drill-sites is insufficient to make
full use of the HPC. Y. Lancelot
reviewed the use of high resolution
seismic data in the mapping of
shallow regional unconformities.
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R. von Huene pointed out that in
areas of complex topography and
geology, such as the lower parts of
trench slopes, the present
resolution of the seismic data does
not permit anything other than a
tentative correlation of seismic
reflectors with the
lithostratigraphic units
encountered in drilling. He argued

that much rmore high resolution
seismie work is needed in those

regions.

The SSP therefore recommends that in

" YEAR

future site surveving far more attention should
he paid to the collection of high resolution
shallow seismie data.
should he seriously considered for survevys in
areas of complex topography and geoclogv,

The use of SEABEAM

VESSEL AREA

1980 {Feb-March?

HAKUHO-MARU .Japan Trench

1980 {.Jul.-Sept.)

HAKUHO-MARU NW and Central

Pacific
1980 KAIYO-MARU Decision not
made
1980 Charter Ship Decision not

made

1981 (May-June)

HAKUHO-MARU Japan Trench

1981 KAIYO-MARU Decision not
made
1981 Deecision not

Charter Ship
. made

Site Surveys Planned by Japan

Table 3

TYPE OF SURVEY

Single channel seismie,
magneties, gravity

Single Channel seismie,
magneties, gravity

300 km multichannel
seismie

Single channel seismic
Single channel seismie,
magneties, gravity

300 km multichannel
seismic

Single channel
seismic
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Los Angeles, ©A 90024
Tel: {213} 825-1475
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Dr. M. S. Loughridge

Marine Geology and Geophysies Branch

National Geophysical and Solar
Terrestrial Data Center

Code D621, NOAA

Environmental Data Center

Boulder, CO 80302

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

Dr. Ted Moore (Ex-officio)
Graduate School of Oceanography
University of Rhode Island
Kingston, R. 1. 0288t

Tel: (401} 792-6178

Dr. P. Woodbury (DSDP Rep.}

Deep Sea Drilling Project, A-031
Seripps Institution of Oceanography
La Jotla, CA 92093

Tel: (714) 452-3526

Dr. V. V. Zdorovenin .
{Alternate: Dr, V. 8. Scherbakov)
Institute of Physies of the Earth
USSR Academy of Sciences
13, B. Gruzinskaya :
Moscow, 123810
U.5.5.R.
(Ministry of Geology of USSR
4/6 B. Gruzinskaya
Moscow, U.S.5.R.)
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tnorganic Geochemistry (IGP)

Dr. Joris M, Gieskes, Chairman
Seripps Institution of Oceanography
University of California, San Diego
La Jolla, CA 82093

Tel: (T4} 457-4257

Dr. 1. Dymond (Ex-offieio)
School of Oceancgraphy
Oregon State University
Corvallis, OR 97331

Tel: (503) 754-22964

Dr. H, Elderfield

Dept. of Earth Seiences
The University

Leeds LS2 9JT
ENGLAND

Dr. Margaret Leinen

University of Rhode Island
Graduate School of Oceanography
Kingston, R. 1. 02881

Tet: (400 792-R268

Dr, Frank Manheim
U.8. Geological Survey
Woods Hole, MA 02543
Tel:  (RI7) 548-8700

Dr. Ken Pisciotto (DSDP Rep.)
Deep Sea Drilling Project, A-031
Seripps Institution of Oceanography
La Jolla, CA 92093

Tel: (714} 452-3521

Dr. 1. D, Ryabehikou
{Alternate: Dr. A. Sharaskin)
Institute of Geology of Ore
Deposits, Petrology, Mineralogy,
& Geochemistry of the USSR
Academy of Sciences
Staromonetny 33
Moscow, 109017
U.5.8.R.
{Institute of Geochemistry
USSR Academy of Sciences
47, a, Vorobiovskoe Shosse
Moscow, U.5.8.R.)

Dr. 8. Savin

Case Western Reserve University
Cleveland, OH 44106

Tel: (216) 368-3690

Dr. Y. Tardy

Laboratoire de Pedologie et Geochemie
38, rue des Trente-six Ponts

31078 Toulouse

FRANCE

Dr. K. H. Wedepohl

34 Gottingen

Geochemisches Institut der Universitat
Goldschmidstrasse 1

FEDERAL REPUBLIC OF GERMANY
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Ocean Crust (OCP)

Dr. Paul J. Fox, Chairman

Centre Oceanologique de Bretagne
B.P. 337, 29.273

Brest, Cedex

FRANCE

Tel: 98 458 055

Dr, N, A, Bogdanov
(Alternate: Dr. A. A. Tsvetkov)
22, Staromonetny Pereylok
Institute of the Lithosphere
USSR Academy of Seiences
Moscow
U.8.5.R.
Tel: 233-06-20
fInstitute of Geology of Ore
Deposits, Petrology, Mineralogy
& Geochemistry of the USSR
Academy of Sciences
Staromonetny 33
Moscow, 109017, U.8.5.R.)

Dr. R. G. Coleman

U.S. Geological Survey

345 Middlefield Road

Menlo Park, CA 94025

Tel: (415 323-8111, Ext. 2334

Dr. .. Dymond (Ex-offieio)
School of Oceanography
Oregon State University
Corvallis, OR 97331

Tel: (503 754-2294

Prof, Dr, Rolf Emmermann

Institut fur Petrographie und Geochemie
der Universitat Karlsruhe

Kaiserstrasse 12

D-7500 Karlsruhe

FEDERATL REPUBLIC OF GERMANY

Dr, Jean Francheteau

Centre Oceanologique de Bretagne
B.P. 337

29273 Brest Cedex

FRANCE

Tel: 98 458 055

Dr, I, Honnorez

School of Marine & Atmospheric Sciences
University of Miamt

4800 Rickenbacker Causeway

Miami, FL 33149

Tel: (305) 350-7508

Dr. Paul .JTohnson
Department of Oceanography
University of Washington
Seattle, WA 98195

Tel:  (208) 543-5040

Dr. Roger Larson

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel: (914) 359-2900, Ext. 348

Dr. Ralph Moberly (Ex-offieio)
Hawalii Institute of Geophysies
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (B08) 948-8765

Dr. Jim Natland (DSDP Rep.)
(Alternate: Matt Salisbury)
Deep Sea Drilling Project, A-031
Seripps Institution of Oceanography
La Jolla, CA 92093
Tel: (T4) 452-3538
(4522-3503)

Dr. M, Ozima
{Alternate: Dr. Tkuo Kushiro)
Geophysical Institute
Faculty of Science
University of Tokyo
Bunko-ku Tokyo 113
JAPAN

Dr. Ralph Stephen

Woods Hole Oeeanographic Institution
Department of Geology and Geophysies
Woods Hole, MA 02543

Tel: (617) 548-1400, Ext. 2583

Dr. John Tarney

Department of Geologieal Seiences
The University

P.O. Box 363

Birmingham, B15 2TT

ENGLAND

Tel:  021-472-1301

Dr. M, Treuil
(Alternate: Dr. Henri Bougault}
Institute Physique du Globe
Universite Paris 6
4, Place Jussieu
Paris Cedex 05
FRANCE
Tel: 336-2525
(Centre Oceanclogique de Bretagne
B.P. 337
29273 Brest Cedex
FRANCE)




Ocean Margin Active (AMP)

Nr. Roland von Huene, Chsairman
11. 8, Geological Survey

245 Miditefigld Hond

Menlo Park, CA 94025

Tel {415 RBR-TING

Me, P, F, Barker

Trepartment of Geological Seiences
The University

PN, Rox 3R

Rirmingham B 2T8

BENGLARD

Tel: 021 472 111, Ext, 2081

. Ranae Rlanchet

f Alternate: Dr, Joan-Pagt Cadet}
Lah, Oceanclarie et Geodvnamique
Universite d2 Bretagne Qeocidentale
29279 Rrest Cedex
FRANCE
Tel: {08} A3-18-94, Fxt, 330

{IIniversite A'Orleans)

Nr, William Cowhourn (DIDP Rep.)
(Alternate: Dr, Jim Natland)

Nean Sen Drilling Project, A~031

Seripps Tnstitution of Desanography

La Jolla, 0A 92093

Teal: {114 452-4844

Dr, Joe §, Nreager (Bx—officio)
Nepartment of Oceanagraphy, WB-10
University of Washington
Saattle, WA 88195
Tet:  {20A) 543-5090 g.m,

{20RY 523-9944 n.m,

Ne, W, R, Nickinson
Depariment of Geoseiences
University of Arizona
Tuscon, A7, BATH

Teh {6072} 426-21T8

Tie, ¥. 1, Dmitriev

Institute of Geology of Ore Deposits,
Petrolopy, Minaralopy, and Geechemistry

of the USSR Acardemy of Sciences
Staromonetny 15
Masoow, 1N9M7
1,5.8.R.

Dr, D, M, Hussong

Hewaii Institute of Geophysies
Unitversity of Hawaii

2525 Corren Road

Honotulu, HI 96822

Tel:  {8)RY 948-8711

Dr, Daniel Karig

Department of Geolopical Seiences
Cornell University

Ithaca, N, Y. 148531

Tel: {607) 256-3679

De. Keith Kvenvoldan {OGP Rep.}
U. 8. Geological Survey

345 Middlefield Road

Menlo Park, CA 54025

Tel: {415 32381, Bxt. 2513

Dr. Xavier LePichon (Ex-afficio)
CONLEX.O.

B.P, 107, Paris 16

FRANCE

Tel: 723-8528

Dr. Bazuaki Nakamura
Earthquske Research
University Institute of Tokyo
Bunkyo, Tokyo 113

JAPAN

Dr. T, Shipley (DSDP Rep.)

Deep Sen Drilling Project

Seripps Institution of Oceansgraphy
La Jolla, CA 92093

Tel: (714} 452-4193

Dr. Hensjust Walter

Bundesanstalt fur Geowissenschaften
und Rahstoffe

Stillewag 2, D~3000 Hannover

FEDERAL REPUBLIC OF GERMANY

Tel:  051-64681

Dir. Joel Watkins

Expioration & Production Division
Gulf Seience & Technology Company
P.0O. Box 2038

Pittsburgh, PA 15230




Neean Margin Passive (PMP)

T, Rohert Sheridan, Chairman
University of Nelaware
Nepartment of Geology
Newark, DE 167H

Tel: (302} 738-1272

Nr, Helmut Beiergdarf (Ex-offieio)

Bundesanstalt fur Geowissenschaften
unAd Rohstoffe

3 Hannover 51, Postfach 510153

FEDERAT, REPUBLIC OF GERMANY

Tel: NRT-R4RR-712%3 ‘

Dr, Arneold H. Bouma
Nffice of Marine Geologv
11, S, Gealagiea! Survev
P.N. Box A712

Corpus Christi, TX 784N

Dr, William Bryant (Ex-officio}
Texas AAM University
Nepartment of Dceanography
“ollege Station, TX 77843
Tel: {713) 845-2153

NDr, 1. R. Currav

Seripps Tnstitution of Oeceanography,
A-015

T.a Tollg, ©A 92093

Tal:  (714) 452-3799

Ne, John Grow

1.8, fieclogical Survev

Woors Hole, MA D2543 02543
Tel:  (R17) 548-8700

Nr, ¥, Hing,

Runresanstalt fur Geowissenschaften
und Rohstoffe, Abt. Geophysik

4 Hannoaver 51, Postfach 510153

FENMERAT REPUBLIC OF GERMANY

Tel NsN-A4643330

Nr, Tohn M, Hunt (OGP Rep.)

Woorls Hole Deeanographie Institution
Nepartment of Chemistry

Woors Hole, MA 02543

Tel:  (R17) 548-1400, Fxt, 2562

Dr, H, Kagami

Ncean Research Institute
Tniversity of Tokvo
Nakano, Tokvo 1A4
JAPAN

Tal:  N3-37A-1251

Dr, Yves Lancelot MSNDP Rep.)
fAlternate: Nr. Ken Pisciotto)
Deep Sea Nrilling Project
Seripos Institution of Deeanography
T,a .ToNa, A 92093
Tal: {714} 45%2-3521
1452-3521)
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Dr, L. Montadert

(Alternate: Dr. Bernard Biju-Duval)
Institute Franeais du Petrole
Division Geologie
1 et 4, Avenue de Bois-Preau
B.P. 18, 92 Rueil-Malmaison
FRANCE
Tel: 749-02-14

Prof. V. Nalivkin
{Alternate: Dr, M. E, Artemiev)
Liteynyi Prospect
Leningrad
U.8.8.R.
{Institute of Earth's Physics
USSR Academy of Sciences
10 B., Gruzinskavya
Moscow, U.5.5.R.}

Mr. D. G. Roberts

Institute of Oceanographic Seiences
Brook Road, Wormley, Godalming
Surrey GUS 5UB

ENGLAND

Tel: 042-879-4141

Prof. Dr. E. Seibold
(Alternate: Dr. von Stackleberg)
Geologisch-Palaontologisches Institut
Universitat Kiel
Olshausenstrasse 40/60
D-23, Kiel
FEDERAL REPUBLIC OF GERMANY
(Bundesanstalt fur Geowissenschaften
und Rohstoffe
3 Hannover 5], Postfach 510153
FEDERAL REPUBLIC OF GERMANY)

Dr. S, Snelson
Shell Oil Company
P.0O. Box 481
Houston, TX 77001

Dr. ). Thiede

Institute for Geologi
Universitetet T Oslo
Postboks 1047

Blindern, Oslo 3
NORWAY

Tel: 46-R800, Ext. 9692

Dr, P. R. Vail

EXXON Production Company
P.O. Box 2189

Houston, TX 77001

Dr., Jan E. Van Hinte
Vrije Universiteit
Aardwetenschappen
P.0O. Box 7161
Amsterdam 1011

THE NETHERLANDS
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v, Robert (3. Douglas, Chairman
Dent. of Ceologicsal Seiences
University of Southern Californis
University Park

T.os Angeles, TA 90007

Teal: (213} 741-TATH

TOr, Charles Adelseck {(DSDP Rap.?
fAlternate: Dr, William Couthourn}
Neep Sea Trilling Profect
Seripps Institution of Oceanography
F.a Jolla, CA 920483
Tabk  1714Y 453-4172
{457-4884)

e, W, H. Bargar

Seripos Institution of Deesanography
La Jolin, A 92093

Tel: {714} 452-2750

Dr. Herve Chamley

Sedimentologie et Geochimie

Universite des Seiences et
Technigques de Lille

U,E.R, des Sciences de 1a Terre

B,P, 34

59650 Villeneuve D'Ascq

FRANCE

Br. Geoffrev Bglinton (OGP Rep.}
University of Bristol

Schoo! of Chamistry

Rristol B8 1TS

ENGLAND

e, THeter Futtarer

Neol.~Paleontal. Inst. der Univ. Kiel
23 Kie), Olshausenstrasse 40/80
FENRERAL REPUBLIC OF GRERMANY

. 1. Havs

Lamont~Tioherty Geological Observatory
Palisardes, NY 10484

Teal (814) 350-9500, Ext. 403, 404

el H. 0 Jenkyng

Department of Geology and Mineralogy
University of Oxford

Parke Road

Oxfaord O 1 3PR

ENGLAND

Tel:  {0BRS) 545H

e, Iames P, Kennett

University of Rhode Island
Graduate School of Oceanography
Narragannsett Bav Campus
Kingston, R, 1. 02881

Tef: (401 T92-R21A

D, Ted C. Moore {Ex~officio)
Graduate School of OQceanography
University of Rhode 1siand
Kingston, R. 1. 0288t

Tel: (401} 792-6178

Dr. Wiltiam Ruddiman

Lamont-Doherty Gealogical Gbservatory
Palisades, NY 10864

Telr (814} 356-2904, Ext. 528, 529

Dr. 8. O. Schianger

Hawaii Institute of Geophysies
University of Hawaii

2525 Correa Road

Honoluiu, HI 96822

Dr. W. V. Sljter

U. 5. Geologieal Survey

Branch of Paleontology and
Stratigraphy, MS 870

122081 Sunrise Velley Drive

Restan, VA 22092

Dr. Y. Takayanagi
{Altarnate: Dr. Hakuyu Okada)
Geol, and Paleont, Inst,
Toltghu University
Sendai
JAPAN
Tel:  §542-37-1H
{(Geaseieneca Inst., Shizuoka Univ.
Shizuoka 422
JAPAN)

Dr. B, P. Timafeey
{Alternsie: Dr. L Murdrmaa)
Institute of Geology
USSR Academy of Seiences
7 Pyzhevsky per
Moscow ZH-17
U.8,8.H.
{lostitute of Oceanology
USSR Academy of Seiences
22 Krasikous Street
Mosecow, 109387
U.8.8.R)

Dr. E. L. Winterer {Ex-officia)
Beripps Institution of Oeeanography
La Jollta, CA 92093

Tel: (714} 452-2083




Organie Geochemistry (OGP)

Dr. Keith Kvenvolden, Chairman
1.8, fieological Survey

345 Middlefield Road

Menlo Park, CA 94025

Tel:  (415) 856-T150

Dr. Farl W, Baker

Nean of Seience

Florida Atlantic University
Roea Raton, FI 33431

Tal: (305) 395-5100, Bxt. 2701

Mr, (eoffrev Eglinton (OPP Liaigon)
University of Bristol

School of Chemistry

Briston BS8 ITS

ENGLAND

Dr. 1. Gordon Erdman
Phillips Petroleum Complany
Bartlesvilte, OK

Tel: (918} 33/-4600

NDr, E. Galimov
{Alternate: Dr. E. Romankevich)
Institute of Geochemistrv
USSR Academy of Sciences
47 a, Vorohiovskoe shosse
Moscow
U.S.8.R.
(USSR Academy of Seiences
Inst. of Oceanology
22 Krasikoua Street
Moscow, 109387, U.S.8.R.)

Dr., .John M. Hunt

Woods Hole QOceanographie Institution
Department of Chemistry

Woods Hole, MA 02543

Tel:  {A17) 548-1400, Ext. 2562
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Dr. Philip A. Meyers

Department of Atmospherie & Oceanie
Seience

University of Michigan

Ann Arbor, MI 48109

Tel: (313) 764-0597

Dr. Ken Pisciotto (DSDP Rep.)
(Alternate: Dr. Jim Natland)
Deep Sea Drilling Project ‘
Seripps Institution of Oceanography
La Jolla, CA 92093
Tel: (7T14) 452-3521
(452-3538)

Dr. Bernd R. Simoneit
Institute of Geophysics and

Planetary Physics
University of California
Los Angeles, CA 90024
Tel: (213) 825-3331

Dr. B. Tissot

Institut Francais du Petrole
1 et 4, Avenue de Bois-Preau
B.P. 18

92502 Rueil Malmaison
FRANCE

Dr. Dietrich Welte
(Alternate: Dr. E. Degens)

Lehrstuh! fur Geologie, Geochemie, und
Lagerstatten des Erdolsun derKohle

Rhein-West. Techn. Hochschule

51 Aachen

FEDERAL REPUBLIC OQF GERMANY
(Dept. Geologie, Univ. of Hamburg

Hamburg, GERMANY}

Dr. E. L. Winterer (Ex-officio)
Seripps Institution of Oceanography
La Jolla, CA 92093

Tel: (714) 452-2083




-.. - revention and Safetv Panel (PPSPY
e, Louis K. figrrison, Chairman
T1L8. freologioa! Survev
BN, Hox AT
Morpus Thristt, T 7941
Tek {512} HAR-5295
{512} 888-1294

Nr, N, 1, Retiy
fA¥terpate: Dr, 1. O, Scheremaet)
Ministry of (as Industry
8177, Strotitetei
NTIS Masaow
11.5.8.R,
Tel: 133M3N

i, George Clavpogt
{aternate: Dr, Keith Kvenvolden)
1.5, Geologicsl Syrvey
Branche of O and Gas Resources
Nenver Federal Center
Denver, €0 802325
Teh 1303} 134-3561
1.5, fieolomical Survey
Mendo Park, (TA 94025
Tel: {435) 123-811, Hxt, 2817}

Mr, Rrian K, Davies

Sohio Petrgleum Campsany
100 Pine Street

San Francigeo, M4 9410
Tel (415} 445-04300

N, Rabert Nouglas (Bx-offiais, OPP
sites onty)

Neot, of Geological Seienaes

University of Sounthern California

Univeraity Park :

Los Angeles, TTA 8007

Telh {213) 741-74748

Mr. John Bwing (Ex-officiol
Department of Geoloey and Geophvsies
Woorls Hole Oeeanographic Institution
Waords Hole, MA 2543

Tal: (A7) 548-1400, Ext, 28728

or, B 1, Fogx (Ex—officio, QP sites gnty)
Clentre Oceanclagique de Bretagne

B.P, 337, 78,273

Brest, Cedex

FRANTCE

Tal: 98 458 055

T, 1, Orant Gooprdall

Department of Environmental Sciences
niveraity of Virginia

Chgrlottesville, VA 27908

Tel:  804) 974-7741, Rxt, 119

Dr. Arthur E. Green

EXXON Production Research Laboratory
P.0. Box 2189

Houston, T TTHM

Tel:  (7T11) 965-4172

Prof, A. 7. Horn

34 Llovden Drive
Atherton, CA 94025
Tel: {415} 323-7126

Dr, Ernst Hotz

efo Daminex

Trorotheensirasse 1

4300 Egsen

FEDERAL REPUBLIC OF GERMANY
Tel: §201-726350

Mr. 3. Laherrere

{Alterpate: Mr. Christian Bois)
Directar, Dept. of Assistance Research
Total CFP—38 Quai A, Citroen
75739 Paris Cedex 15
FRANCE

v, Yves Lanselot (DSDP Rep.)
{Alternate: Dr. Maft Salisbury)
Deep Sex Drilling Project
Saripps Institution of Oceeanography
La Joilg, CA 82093
Tel: (714} 452-3521
(452-3503}

De. David B, MacKenzie
Marathon Ot Company
P.0). Box 269

Tittleton, CO 80180

Dr, Arthur B, Maxwell {Ex-officio)
Woosds Hole Oceanographic Institution
Woods Hole, MA 02543

Tel:  (R17) 548-1400, Ext. 2250

D, R, Sheridan (Ex-officio, PMP sites only}
University of Delaware

Department of Geolagy

Newari, DE 1971

Tel:  (302) 738-296%

Mr. G. 0. Taylor

British Petroleum Company Litd,
Britannie House/Maore Lane
London, BEC2Y 98U

ENGLAND

0. /. von Huene {Ex-officio, AMP sites anly)
.8, Geological Survey

145 Middiefield Road

Menito Park, CA 94025

Tel: (415} 123-811
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Sedimentary Petrolopy and Physical
Properties (SP4}

Dr. A. Richards, Chairman .
Marine Geotechnical Lahoratory
Lehigh University, Building 17
Bethlehem, PA 18015

Tel: (215} 8R1-3R49

Nr. Michael Arthur

01l and Gas Division

U. 8. Geological Survey
Nenver Federal Center
Nenver, ©O 80225

Pr. Richard Bennett

NOAA/AOML

15 Rickenbacker Causeway

Miami, FI, 33149

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

Dr. John Conollv

Era North America Inc,
200 Railroad Avenue
Greenwich, CT 06830
Tel: (203} A22-9130

Dr, JJohn W, Handin
Center for Tectonophysies
Texas AAXM University
College Station, TX 77843
Tel:  (713) 845-32%

Dr. Georgge deVries Klein

Nepartment of Geology

University of Tllinois

Urhana, IL A1801

Tel: (217 333-3540 (message)
(217) 333-2074 (office)

Dr, I. N. MeCave

School of Environmental Seiences
TIniv. of East Anglia

Norwich NR4 7T.J

ENGLAND

Tel:  {DANIY 541A1

Dr. F. Melieres

Laboratoire de Geologie Dynamique
Universite Pierre et Marie Curie
75230 Paris Cedex 05

FRANCE

Tel:  336-2525, Ext. 5157

Dr. Ralph Moberly (Ex-officic)
Hawaii Institute of Geophysics
Univesity of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (808) 948-8765

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

Dr, Peter Rothe

Geographisches Institut der Universitat
Mannheim

Abteilung fur Geologie

6800 Mannheim 1

Schloss, Postfach 2428

FEDERAL REPUBLIC OF GERMANY

Tel: 0621-292-5458

Dr. Matt Salisbury (DSDP Rep.)
(Alternate: Dr. E. Boyce)

Deep Sea Drilling Project, A-031

Secripps Institution of Qceanography

La Jolla, CA 92053

Tel: (714) 452-3503

Prof. Peter P. Timofeev

Geologieal Inst, Acad. of Sec. of USSR
Deputy Director

7, Pyshevsky per,

Moscow ZH-17 109017

U.8.8.R.

Tel: 231-9418




Site Surveying (SSP)

Dr, E, .1, W, Jones, Chairman
Department of Geology
University College London
Gower Street

London WCIE ABT
ENGLAND

Tel:  01-387-7050

Nr. Rohert G. Douglas (Ex-officio, OPP)
Dept. of Geological Sciences

University of Southern California
University Park

Los Angeles, A 90007

Tel: (213) 741-TAT7R

Dr. P. 1. Fox (Ex-officio, QCP)
Centre Oceanologique de Bretagne
B.P. 337, 29,273

Brest, Cedes

FRANCE

Tel: 98 458 055

. Dennis Haves (Ex-officio, PCOM)
Lamont-Doherty Geological Observatory
Columbia University

Palisades, N.Y. 10944

Tel:  {914) 359-2900

Dr, Brian Lewis

Department of Oceanographv, WB-10
University of Washington

Seattle, WA 08165

Tel: (206 543-60473

Dr, Shozabure Nagumo
{Alternate: Dr, Nadamori Murauehi}
Earthquake Research Institute
University of Tokvo
Bunkvo-ki, Tokyo 113
JAPAN
fDepartment of Earth Seiences
1Chiba University
Yavoi-cho, Chiba
JAPAN 280)

Dr. Philip Rabinowitz (Ex-officio, Data
Bank?)

Lamont-Doherty Geological Observatory

Columbia University

Palisades, N.Y. 10964

Tel:  (914) 359-2900, Fxt. 501
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De. Roland Sehlich

Institute de Physique du Glebe
Observatoire Geophysique du Park
St.-Maur, 4 Avenue de Neptunc
94 St.-Maur-Des-Fosses

FRANCE

Dr. Wolfgang Schlager (Ex-officio, PCOM)
Fisher Island Station

Miami Beach, FL 33149

Tel: (307) 672-1840

Dr. A. A. Schreider
(Alternate: Dr. I. Kosminskaya)
Shirshov Institute of QOceanology
22, Krasikova Street
Moscow, 109387
U.S.5.R.
(Institute of Earth's Physies
USSR Academy of Seiences
10, B. Gruzinskaya
Moscow
U.5.5.R.)

Dr. Robert Sheridan (Ex-officio, PMP)
Univearsity of Delaware

Department of Geclogy

Newark, DE 1971

Tel: (302) 738-2569

Dr. Tom Shipley (DSDP Rep.)
(Alternate: Dr, Matt Salisbury)
Deep Sea Drilling Project
Scripps Institution of Oceanography
La Jolla, CA 92093
Tel: (714) 452-4193
(452-3503)

Dr. Roland von Huene (Ex-officio, AMP}
U.S. Geological Survey

345 Middtefield Road

Menlo Park, CA 94025

Dr. Wilfried Weigel

Institute fur Geophysik der
Universitat Hamburg

Bundeskasse 55

D-2000 Hamburg 13

FEDERAL REPUBLIC OF GERMANY




Stratigraphic Correlations (SCP)

v, Richard Poora, Chairman
U, 8. Gieologinal Burvey

145 Middlelield Roand

Menta Perk, TA 84025

Tat: (415} 323811, Bxt. 2788

T, ¥V, Rasov

99, Staromaneiny Perayiok
Institute of the Lithosphere
USSR Academy of Scienaes
Moscow

U.5.8.R,

Teh 2233-(820

T+, H. H, Baenson

E~-208, NHB
Smithsonian Ingtitution
Washington, D.C. 20568
Talr 1207 381-6400

Dr, P, Cepek

Bundesanstalt fur Geowissenschaften
und Rohstoffe

3 Hannover 51, Postfach 513153

FEDERAL REPUBLIC OF GEEMANY

Tel: A5U-A4RBTREI

Tir, Jog S. Oreager {Ex-officio}
Depsrtment of Oreanography, WB-10
tniversity of Washington 93195
Sesttle, WA 98195
el {204Y 543-5098 a.m.

{20/} 543-9944 p.m.

e, D, Greham Jenkins
Nepartment of Earth Science
The Open University

Mitton Kevnes, MKTRAA
ENGLAND

Tal: {0903 B3R

Dr. Catherine Nigrim

510 Papyrus Drive

{n Habra Heights, CA 90631
Tel: {213 637-8842

Dr, J, B, Baunders
Naturhistorisches Museum Basel
CH-4051, Basel, Augustinergasse 2
SWITZERLAND

Tel: N61~258282

Dr. John Usher (Ex-officio)

Deep Sea Drilling Project, A-031
Seripps Institution of Ocesnography
La Jolla, A 920482

Tel: {714) 45%-3529




JOIDES WORKING GROUPS

Gulf of California

Dr, J. R. Curray, Chairman

Seripps Institution of Oceanography
La Jolla, CA 92003

Tel:  (714) 452-3299

Dr. Augustin Avala-Castanares

Coordinacion de la Investigacion
Cientifica

Universidad Nacional Autonoma
de Mexico

Mexico 20, D.F.

MEXICO

Dr, Jim Ingle
Department of Geology
Stanford University
Stanford, CA 94305
Tel:  (415) 497-2531

Mediterranean/Caribhean Sea

Dr, L. Montadert, Chairman
Institut Francais du Petrole
Division Geologie
1 et 4, Avenue de Bois-Preau
B.P. 18
92 Rueil-Malmaison
FRANCE
Tel: 9/7-11-1D

Q76-17-RA

M. Mahlon M. Ball
U.8. Geologicatl Survey
Woods Hole, MA 02543
Tel: (R17) 548-8700

Dr. A. W. Bally
Shell Oil Companv
P.0. Box 2099
Houston, TX 77001

Dr, V. Chehovich

Inst. of Geology

USSR Aecademv of Sciences
7, Pyzhevsky per ZH-17
Moscow

1.8.8.R.

Dr. Kenneth Hsu

Geologisches Institut der E.T.H.
Sonneggstrasse 5

Zurich A

SWITZERLAND

Tel: (01 32-62-11, Ext, 3669

8O

Dr. Roger Larson

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel:  (914) 359-2900, Ext. 346

Dr, Brian T. R. Lewis
Department of Oceanography
University of Washington
Seattle, WA 98195

Tel: (206) 543-6043

Dr. David G, Moore

Deep Sea Drilling Project, A-031
Seripps Institution of Oceanography
La Jolla, CA 92093

Tel:  (714) 452-3521

Dr. William Ludwig

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel:  (914) 359-2900

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

20133 Milano

Tel: (02) 29 2813

ITALY

Dr. W. Schreyer

Institut fur Mineralogie
Rugh-Universitat Bochum

D 463, Bochum-Querenburg
Universitatstrasse 150

Postfach 2148

FEDERAL REPUBLIC OF GERMANY

Dr. Joel Watkins

Exploration & Production Division
Gulf Science & Technology Company
P.0O. Box 2038

Pittsburgh, PA 15230




Or, James Ingle, Chalrman
Department af Geslogy
Starnford Universitv
Stanford, MA 94205

C Tel: {4151 497-25%

De. W, 4, Rerger

Geological Researeh Division
Seripps Institution of Qeeanography
Lg Jolia, TA 92093

Dr, Jere H, Lipps

246 Gaolopy-Phvsies Building
University of California
Navis, CA 95R16

Dr, H, Sahrader

Sehool of Oceanography
Oregon State University
Coryvallis, OR 94733

Mesozoic

Dr. Hans Thierstein, Chairman
Seripps Institution of Oceanography
University of California

La Jolls, CA 92083

Tel: . {714} 452-4646

Dr. Robert G. Douglas

Dept. of Geologieal Sejenceg
University of Southern California
University Park

Los Angetes, CA 96007

Tel:  (213) 741-7676

Dr. Hugh Jenkyns

Dept, Geolegy and Mineralogy
University of Oxford

Parks Road

Oxford, OX! IPR

ENGLAND

Tel:  {0685) 54511

Dr, Yves Lanaelot

Deep Sea Drilling Project

Scripps Institution of Oceganography
La Jotla, CA 92093

Tel: {714) 452~3521

D¢, Roger Larson

Lamont-Doherty Geological Observatory
Columbia University

Palisades, N.Y. 10964

Tel:  (914) 359-2908, Ext. 34§

Dr. W. Sliter

Branch of Palecntology and
Stratigraphy, M8 870

12201 Sunrise Valley Drive

Reston, VA 22092




Middte America

Dr, .1, Watkins, Chairman
Exploration & Production Division
Gulf Seience & Technology “ompany
P.0. Box 2018

Pittshurgh, PA 15230

Dr, R. Couch

School of Oceanography
Oregon State University
Corvallis, OR 97331

D, 1. (7, Moore

Department of Earth Sciences
University of California, Santa Cruz
Santa Cruz, CA 95040

Tel: {408} 429~-2504

North Atlantie (Eastern)

Dr. L. Montadert, Co-Chairman
Inst. Francais du Petrole, Div. Geol,
1 et 4, Ave. de Bois-Preau
B.P. 18
32-Rueil-Malmaison
FRANCE
Tel: 9RT-11-10
976-17-R4

Dr. David G. Roherts, Co-Chairman
Inst. Oceanographic Sciences

Brook Road, Wormley, Godalming
Surrey GUS 5UB

ENGLAND

Tek  0472-879-414]

Dr. Karl Hinz

Bundesanstalt fur Geowissenschaften
und Rohstoffe

Abt. Geophvsik, 3 Hannover 51

Postfach 510153

FEDERAL REPUBLIC OF GERMANY

Tel: N511-A4R8330

Dr, E. Seihold

Geol.-Paleon, Inst., Univ. Kiel
Olshausenstrasse 40/60, ND-23 Kiel
FEDERAL REPUBLIC OF GERMANY

Dr. Torn Thiede

Institut for Geologi
Universit et [ Oslo
Posthoks 1047

Blindern, Oslo 3
NORWAY

Tel:  46-A800, Ext. 9692
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Dr. D. Sealy '

EXXON Production Research Company
P.O. Box 2189

Houston, TX 77001

Tel:  (713) 965-4222

Dr. L. Sykes

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel: (914) 359-2900

Dr. R, von Huene

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025
Tel:  (415) 323-8111

North Atlantic (Western)

Dr. R. Sheridan, Chairman
Department of Geology
University of Delaware
Newark, DE 19711

Tel:  (302) 738-2569

Mr. John Ewing

Department of Geology and Geophysies
Woods Hole Oceanographie Institution
Woods Hole, MA 02543

Tel: (617) 548-1400, Ext. 2265

Dr. John A. Grow

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

Dr. James P. Kennett

Graduate School of Oceanography
Narragansett Bay Campus
University of Rhode Island
Kingston, R.I. 02881

Tel:  (401) 792-6216




Southeast Atlantic

NDr, Kenneth I1. Hsu, Chairman
Ridg. Technische Hochschule Zurich
CH-800R Zurich

Sonnegstrasse 5

SWITZERLAND

Tel: (01 32-R2-11, Ext, 3669

Nr. Karl Hinz

Rundesanstalt fur Geowissensehaften
und Rohstoffe

Abt, fGeophysik, 3 Hannover 5t

Postfach 510153

FENERAL REPUBLIC OF GERMANY

Tel: 0511-A4AR8330

Nr. Hugh Jenkyns

Nept. Geology & Mineralogy
University of Oxford

Parks Road

Oxford, OX1 3PR
ENGLAND

Tel: (DA85) 5451

Nr, Yves Lancelot

Deep Sea Drilling Project

Seripps Institution of Geceanography
La Jolla, CA 92003

Tel: (714) 452-3521
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Dr. David Needham

Centre Oceanologique de Bretagne
29273 Brest, CEDEX

FRANCE

. Dr. K. Perch-Nielson

Technische Hochschule E.T.H.
Sonnegpstrasse 5

Zurich 6

SWITZERLAND

Dr. Phil Rabinowitz

Lamont-Doherty Geological Observatory
Palisades, N.Y. 10964

Tel: (914) 359-2900, Ext. 501

Dr. N. J. Shackleton

University of Cambridge
Sub-Dept. of Quaternary Research
The Godwin Laboratory

Free School Lane

‘Cambridge

ENGLAND
Tel: 0223-58381

Dr. B. Tissot

[nstitute Francais du Petrole
Division Geologie

1 et 4 ave de Bois-Preau
B.P. 18 ‘
92502 Rueil Malmaison
FRANCE
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Southwest Atlantie and Southern Ocean

Dr. James P. Kennett, Chairman
Graduate School of Geeanography
Narragansett Bay Campus
University of Rhode Island
Kingston, R.I. 02881

Tel:  (401) 792-R218

Dr. P. F. Barker
Department of Geology
University of Birmingham
P.0O. Box 34”3

Birmingham B15 2TT
ENGLAND

Tal: 021 472 1301, Ext. 2081

Dr. R. Dingle

Genlogv Department
Cape Town University
Rondehosch, Cape Town
SOUTH AFRICA

PDr. Dennis Hayes

T.amont-Doherty Geological Observatory
Palisades, N,Y, 109684

Tel: {914 359-2900

Dr, David A. Johnson

Submarine Geology and Geophvsics
National Science Foundation

1800 G Street, N.W,

Washington, D,, 20550

Tel: (202} 632-4215

Dr, J. LaBrecque

Lamont-Doherty Geologicel Observatory
Palisades, N.Y. 10964

Tel: (914) 359-2900

Dr. R. Schlich

Institute de Physique du Globe
Observatoire Geophysique du Parc
St.-Maur, 4 Avenue de Neptunc
94 St.-Maur-Des-Fosses

FRANCE

Dr. John Selater
Department of Earth and
Planetary Seciences
Massachusetts Institute of Technology
Cambridge, MA (2139
Tel: (617)253-1980

Dr. Ti. J. Van Andel
Department of Geology
Stanford University
Stanford, CA 94305
Tel:  (415) 497-0765

Dr. 8. Wise

Department of Ocegnography
Florida State University
Tallahassee, FL. 32306




NAME

ATAMS, R. L.
ADELSECK, £,
APPLEMAN, D.
ARTEMIEV, M.
ARTHUR, M.

AYALA-CASTANARES

RAKER, D, 1.
BAKER, E,

BALT, M.

BALLY, A,
BARKER, P,

RASOV, V,
BECKMANN, H,
BREIERSDORF, H.
BELIY, N.T.
RENDER, F.
BENNETT, R.

BENSON, R,
BERGER, W.
RIJU-DUVAL, B.
BLANCHET, R.

BOCK, W,
BOGNANOY, N,
ROTS, €.
BOUGAULT, H.
BOUMA, A.
BOYCE, E.
BRETT, R,
BRYANT, W.
BUNNIKOV

CADET, 1-P
CANN, T,

CEPEX, P,
CHAMLEY, H.
CHEHOVICH, V,
CHRISTENSEN, N.
CLAYPNOL, G.
CLOTWORTHY, I
MOLEMAN, R.

COULBOURN, W,
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ALPHABETIC/TELEPHONE DIRECTORY

PANEL

AFFILIATION

ILp

OPP

IHP

PMP

SP4

Gulf of CA W.G.

EXCOM
oGP

Med Carib W.G.

Med/Carib W.G.
SW Atl/S, Oen W.G,

SCPp

DMP

PCOM, PMP
PPSP
EXCOM

SP4

sce

OPP
PMP
AMP

PCOM
EXCOM, OCP
PPSP

ocp

PMP

DMP, SP4

NSF

PCOM, PMP, DMP
ILP

AMP
PCOM

SCp

orP

Med/Carib W.G.
DMP

PPSP

JOI Ine.

ocCP

AMP, QPP

TELEPHONE

(203) 358-3500
(714) 452-4172
(202) 381-6331

{714) 452-3500

(2086) 543-7160
{305) 395-5100
Ext. 2701
{817) 548-8700,
Ext, 141
{713) 220-5975
021 472 1301
Ext. 2081
233-0620
05323/722-2235
0511-6468-788
1330130
0511, 4681
(305) 361-3361,
Ext. 381, 319
(202) 381-6400
(714) 452-2750
749-02-14
(98) 03-16-94,
Ext. 330
{305)

(714) 452-2779
(202) 632-4274
(713) 845-2153

0632-2851t,
Ext. 3090

(206) 543-T143
(303) 234-3561
(202) 333-8276
(415) 323-811),
Ext. 2334
(714) 452-4884

NON-U.5.
COUNTRY*

USSR

Mexico

U.K.
USSR
FRG
FRG
USSR
FRG

France
France

USSR
France
France

USSR

France
U.K.

FRG
France
FRG

*Nue to the abundance of U.S. participants, if no country is listed assume USA.
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PANEL NON-U.5.
NAME AFFILIATION TELEPHONE COUNTRY
CONOLLY, T SP4 (203) 622-9130
COTJOH, R, Mid An W.G.
MREAGER, T, PCOM, AMP, SCP (206) 543-5099,
(208) 543-4130
CURRAY, 1. PMP, Gulif of CA W.G, (714) 452-3299
NATA HANDLING GROUP NSDP (714} 452-3530
NAVIES, B, PPSP (415} 445-9400
NAVIES, T, HP (802) 388-7957
DERYSER, T, EXCOM 723-5528, Ext. 420 France
NREGENS, E. 0Ge FRG
DINKINSON, W, AMP (415) 497-3228
NDINGLE, R. SW At1/So Oen W.G. South
Afriea
NDMITRIREV, Y. AMP USSR
NNUGLAS, R. Meso W.G. {213) T41-7676
NURBAIM, H, EXCOM 0511, 64881 FRG
DYMOND, 1. PCOM, IGP, OCP (503) 754-2296
EGLINTON, G, OGP, OPP (918) 336-6600 U.K.
RINSELE, 4. oPP FRG
ELDERFIELD, H. 1GP U.K.
EMMERMAN, R. 0cP (0721) 6083323 FRG
ERNMAN, G, oGP (918} 336-6600
BEWIN, J. PCOM, PSPSP, W No (817} 548-1400,
Atl. W, G, Ext. 2828
FNX, P, 0OnrP, SSP, PPSP (518) 457-3974
FRANMHETEAU, 1. onp 98 80-46-50 France
FUTTERER, D, orp FRG
GALIMOV, E, OGP USSR
GARRISON, L. PPSP (512) 888-3295
GARTNER, 8. PCOM (713) 845-2154
GIESKES, 1, GP {714) 452-4257
GLASHOFF, H, HP FRG
ANODELL, H, G. PPSP (804) 924-7761,
Ext. 219
GGREEN, A, PPSP (713} 965-4172
GROW, 1. PMP, W No Atl W.G. (R17) 548-8700
HANDIN, 1, SP4 {713) 845-3251
HARRISON, r, EXCOM (305) 350-7400
HATHAWAY, I, HP {617 548-8700
HAY, W. EXTOM (305) 350-7519
HAYES, D. PCOM, SSP, {914) 359-2900
So At1/So Oen W.G.
HAYS, 1. oPP (914) 359-2900
Ext. 403, 404
HEATH, R. EXCOM (503) 754-3437
HELSLEY, . EXCOM (808) 948-8760
HILL, M. ILP (112) 391-2400
HIN7, K, PMP, SE Atl & 0511-6468330 FRG
E No At! W.G.
HONNORE?Z, 1, oCP {305) 350-7508
HORN, A, PPSP (415) 323-T126 .
HOT7, E. PPSP 02M-726350 FRG
HST, K. OPP, SE At & (01 32-62-11, Switz

Med Carib W.G.

Ext. 3669




HUNT, 1,

HUSSONG, T,
HYNDMAN, R.

INGLE, 1.

POD DATA BANYK

JAGELER, A,
JENKING, 4.
JENKYNS, H,

JOHNSON, T
JOWNNEON, P,
FOTINT,

JOINES Office

FONES, €,

RAGAMI, H,
RARI, T,
KRLLER, .
RENNETT, 1,

KENT, P,
KINOSHITA, H,
KELEIN, O,

KN ATSS, 1.
KOBAYASHL, K,
KOSMINSHAYA, .
KUSHIRO, I
KYENVOLDEN, K.

TARRENOQUE, 1.
LAYERRERY, 1,
LANCELOT, ¥,

LANGSETH, M,
LARSON, R,

LEINEN, M,
LEPICHON, X,
LEWS, 8,

PRy, 1,
LORBLICH, A, Jr.
LOUGHRINDGE, M.

LUDWIG, W,

AFFILIATION

PP, OGP

AMP
DMP

Cenozoic &
Gutf of ©A W.G,

DMp

sce

OPP, Mesozoic &
SE At W.Q.

SW Atl/80 Qcn W.G.

oop

ssp

prap

AMP

EXCOM

GPP, BW Atl/So Gen
& W No A W.G,

EXCOM

Bve

SP4

EXCOM

PrOM

s5P

oce

OGP, AMP

SW At1/So Oen WG,
PPSP

PCOM, EXCOM, PMP, PRSP,
SE Atl & Meso W.G.

PCOM

QUCP, Guif of CA &
Meso W.G.

Ge

POOM, AMP

S5P, Gulf of CA W.G.

Cenozaic W.G.
Hp
P

Med Carih WG,

TELEPHONE

NON-1U.8,
COUNTRY

(R17) 548-1400,
Ext. 25R2
{208} 948-8711
{804} 656-8289

{418) 497-25M1

{814 159-2900
Ext. 502

{0908) 83115
{0685) 54511

£202) 8324215
{206) 543-5050
{262} 333-8276
{817 548-1400,
Ext. 2828
03~387-7050

13-375-1251
{807} 256~3679
{50:3) 754~47562
{401) 792-6216

01~936-9232

{217) 333-2076
{401) T92~8222
13-396-1251

{415) 323-811L,
Ext. 2517

(914} 359-2500
{714) 452-3521

{914} 359~2900
{914} 359~2900
Ext. 346
{401) 792-8269
T23-5528
{206} 543~6043

(213) 325-1475
{303} 493-1000,
Ext, 487
{914} 359-2900

Canada

LK.

Japan

dagsn

Japan
USSR
Japan

-France
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PANEL

NON-U.S.
NAME AFFILIATION TELEPHONE COUNTRY
MACKENZIE, D. PPSP (303) 794-2601
Ext. 410
MANHEIM, F. GP (617) 548-8700
MATTHEWS, D, DMP U.K.
MAXWELL, A. EX"0OM, PPSP (617) 548-1400,
Ext. 2250
McAVE, 1. SP4 {0603) 56161 U.K.
MecMANUS, D, PCOM (208) 543-5099
MELIERES, ¥, SP4 336-2525,
Ext. 5157
MERDINGER, . EXCOM {(714) 452-2838
MEYERS, P. oGP (313) 764-0597
MOBERLY, R. PCOM, OCP, SP4 (808) 948-8765
MONTADERT, L. PMP, E No Atl & 749-02-14 France
Med Carib W.G,
MOORE, T. Mid Am W.G.
MOORE, T. PCOM, OPP, IHP (401} 792-6178
MURAUCHI, N. sSsp Japan
MURDMAA, L OPP USSR
NAGUMO, 8. ssp Japan
NAKAMURA, K, AMP Japan
NALIVKIN, V, PMP USSR
NASU, N. EXCOM Japan
NATLAND, JI. ocP, AMP, OGP (714) 452-3538
NEENDHAM, D, SE At! W.G. France
NEPROCHNOQV DMP USSR
NIERENBERG, W, EXCOM (714) 452-2826
NIGRINI, 1, SCP
NIKITIN, L. PCOM USSR
NOWLIN, W, EXCOM {713) 845-7211
OKADA, H. orp Japan
ORCUTT, I, orp (714) 452-3499
ORR, W, NSF (202) 632-5849
OZIMA, M. oce Japan
PERCH-NIELSON, K. SE Atl W.G, Switz
PETERSON, I. e FRG
PETERSON, M. EXCOM (714) 452-3500
PIKETTY, G, EXCOM 723-5528, France
Ext. 420
PILKEY, O. SP4 (919) 684-2206
PISCIOTTO, K, IGP, OGP, PMP (714) 452-3521
POKRYSHKIN, A, DMP USSR
POORE, R. SCP
PREMOLI-SILVA, L Med/Carib W.G. Italy
RABINOWITZ, P, SSP, SE Atl W.G. (914) 359-29090,
Ext. 501
RENARD, V. sSSP 80-46-50 France




NAME

RICHARDS, A.
RIEDEL, W.
ROBERTS, D.

ROBERTS, W.
ROMANKEVICH, E,
ROTHE, P,
RUDDIMAN, W,

RUTMAN, G.
RYABCHIKOV, 1.

SALISBURY, M.
SARNTHEIN, M,
SAUNDERS, 1.
SAVIN, 5.
SCHERBAKOV,0. O,
SCHERMET, V. S,
SCHILLING, 7-G
SCHLAGER, W.
SCHLANGER, S. O.
SCHLINH, R.
SMHRADER, H,
SCHARIDER, A,
SCHREYER, W,
SCLATER, 1.
SEALY. 1.
SEIBOLT, E,
SEVERNS, 1.
SHACKLETON, N,
SHARASHIN, A.
SHERIDAN, R.

SHIPLEY, T,
SINORENKO, A,
SIMONETT, B,
SLITER, W,
SNELSON, §.
STEELE, J.

STEPHEN, R.

SYKES, L.

TAKAYANAGL Y.
TALWANI, M,
TARDY, Y.
TARNEY, 1.
TAYLOR, G.
THEYER, F.
THIEDE, 1,

THIERSTEIN, H.
TIMOFERY, P,
TISSOT, B.
TREADWELL, T,
TREUIL, M,
TEVETXOV, A,
TWINN, P,

PANEL
AFPILIATION

8P4, DMP

POOM

PMP, E No At W.G.,
PCOM

iLp

0GP

8P4

oPP

ILp
G

SP4, PCOM, DMP,OCP, PPSP

app
soce
[zl
1P
PRSP
BXCOM
PCOM, SSP
opp
SW Atl/So Oen W.G.
“enoroic W.G. :
s8p
Med/Carib W.G.
SW At1/So Oen W.G,
Mid Amer W.G.
PMP
nMe
PP, 8E Atl W.G.
IGP
PMP, SSP, PPSP
W No Atl W.G,
AMP, B8P
EXCOM
O0p
DPP, Mesozoic W.G.
PP
EXCOM

ace

Mid Amer W.G,

PP
EXCOM

GP

oce

PPSP

NSF

PMP, E Na Al W.G.

QPP, Maesazoic W.G.
QPP, EXCOM, SP4
QGPe

BEXCOM

ooep

QCP

EXCOM

TELEPHONE

COUNTRY

{215} 861-3649,
(714} 452-4386
042-379-4141

(M8} 6613933
0521-202-5458

{914} 359-2900
fxt. 528, 529

{714) 452-3503

{216} 368-3650

133-01-30
{401} 792-6102
{385} 672-1840

{817 253-1980
{713) 965-4722

4223-5838]
{302) 738-1272
{714) 452-4193
{213} §25-233
{617} 548-1400,
Ext. 2500
{617} 548-1400,

Ext. 2583
(914) 359-2900

0542-37-3111
(914} 358-2900

021-472-1301

{202) A32~5844
466600,

Ext. 959
{714} 452-4646
231-8418

{713} 845-7211
336-2525

01-939-9232

U.K.

USSR
FRG

France
USSR

FRG
Switz

USSR
USSR

France
USSR
FRG
FRG

U.K.
USSR

U8sR

Japan

France
U.K,
UK,

Norway
USSR
France
France

USSR
U.K.




U8HER, I,

VAIL, B,
VAN ANDEL, T.
VAW HINTE, 1. £

VON HUENE, H,

YON RAD, U,
VON STACKLEBERG

WALTER, H,
WATKINS, 1.

WEDEPOHL, K.
WEIGEL, W.
WELTE, .
WHITE, §.

WILK NISS, P.
WILLIAMS, G.
WINTERER, E.
WISE, §,
WONDBURY, P,

TOOROVENIN, V.

AFFILIATION

e, sCp

PMP
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