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The above figure shows the contact between sediment and basalt
in Core 66X at Hole 650A in the Marsili Basin of the Tyrrhenian
Sea. The sediment above the contact has been dated by biostrati-
graphy and magnetostratigraphy as uppermost Pliccene, The underly-
ing basalt is extremely vesicular suggesting it was erupted at a
depth significantly shallower than its present depth of 4100 m
subbottan, These cbservations combine to imply that the eastern-
most Tyrrhenian Sea is surprizingly young and has rapidly sub-
sided. .

FRONT COVER

With the signing of a Memorandum of Understanding by the
Eurcpean Science Foundation Consortium in April, 1986, the Ocean
Drilling Program now has seven members.
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The JOIDES Journal is preparled and distributed for the
Ocean Drilling Program by the JOIDES Office at the Graduate
School of Oceancography., Unlversuy, of Rhode Island, under a
contract provided by the Natlonal Science Foundation and
administered through the Joint Oceanographlc Institutions Inc.,
1755 Massachusetts Avenue, N.W.; Washmgton, D.C. 20036, The
material is based upon research supported by the National Science
Foundation under Contract No. NSF CCE %3 -17349.
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The JOIDES Journal serveés ae! a means of communication
among the JOIDES committees and|adv1sory panels, the National
Science Foundation, the Ocean' Dnllmg Program and interested
earth scientists. Any oplnlons, flndlngs, conclusions or
recommendations expressed in thls publlcatlon are those of the
author (s) and do not necessarlly reflect the views of the
National Sc1ence Foundatlon.

The 1nformatlon contained herein is preliminary and privi-
leged. It may not be cited or usedlexcept within the JOIDES
organization or for purposes assoc1ated with the Ocean Drilling
Program. This Journal may not be used as a basis for other
publications. :

Direct comments and suggestions concerning this issue to the
JOIDES Journal publication staff: Darryl J. Keith, editor; Maria
Burdett, associate editor and A.E. S Mayer, editorial advisor;
JOIDES Office, Graduate School of Oceanography, University of
Rhode Island, Narragansett, RI 02882-1197.
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Request additional copies of this issue and available back
issues from: Joint Oceanographic Institutions Inc., 1755
Massachusetts Avenue, N.W., Sulte 800 " Washington, D.C. 20036.
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The JOIDES Planning Committee
has finally achieved and substantial-
ly surpassed the long-term planning
goals for ODP. Those goals were
first spelled cut in the COSOD-I
report that called for the "“General
area and objectives of each drilling
leg to be specified" three years
prior to drilling that area. At
their May meeting, PCOM approved an
l8-month scientific plan for the
Western Pacific Ocean at that level
of planning. This will occur after
cur more detailed drilling plans for
the remainder of the Atlantic Ocean,
the Eastern Pacific Ocean, the Wed-
dell Sea, and the Indian Ocean.
Executed in a continucus operational
sequence, this drilling plan would
canplete the Western Pacific area in
about March of 1990, nearly four
years fram now. .

COSOD-I also pointed out the
long-term planning deficiencies in-
herent in the o0ld Deep Sea' Drilling
Procject that was funded in approxi-
mately two-year increments and made
Planning beyond the end of the exist-
ing grant period impossible. The
need for long-term funding and plan-
ning was successfully argued to the
funding agencies in all of the coun-
tries participating in the ODP, so
there now exits an in-principle,
10-year commitment by a total of six
partners, including most recently
the l2-country ESF Consortium. I
now am able to state that the long-
term planning goals for ODP have
been met, and that Scientific Ocean
Drilling rests on a firmer founda-
tion than at any previous time in
its entire 19-year history. Further-
more, there is every reason to be-
lieve that the planning process will
be able to keep pace with upcoming
drilling. PCOM will now focus long-
range planning on the Central and
Eastern Pacific region for the 1990-
1991 time frame, and has established
plans for Q0SOD-II to consider post-
1991 drilling objectives. Thus, the
operational elements of ODP should

have ample time to turn these plans
into reality.

1f your read the above and came
to the conclusion that I am brag-
ging, you are correct. However, I
believe that all of the above is
accurate, and stands as testimony to
the entire JOIDES advisory structure
of over 200 scientists crganized
into an interlocking set of panels
and committees to devise the best
possible set of scientific plans for
ODP. I certainly do not claim that
the present scientific plan repre-
sents the unanimous view of the en-
tire advisory structure, nor do I °
claim that it will remain unaltered
until its execution. Furthermore,
this drilling schedule will never
attain the accuracy of the Swiss
railroad system. Instead, we are
planning a program of worldwide
oceanographic research by a multi-
national consortium operating in
large part in the territorial waters
of underdeveloped countries on a
barely adequate budget. The present
plan is what govermment bureaucrats
like to call a "living document"
that will evolve with new drilling
results, new engineering develop-
ments, changing political condi-~
tions, and purely scientific con-
siderations within the JOIDES ad-
visory structure., It is our continu-
ing goal to provide long-term scien-
tific guidance to ODP while retain-
ing the flexibility to adapt to
changing parameters on medium-term,
and even short-term time frames.
This will continue to be done by an
informed, creative group of scien-
tists who make decisions by employ-
ing {to quote Ralph Waldo Emerson)
“"common sense and plain dealing."

Tl o

< Planning Comittee Chairman
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SCIENTIFIC OBJECTIVES FOR LEG 110

The following paragraphs are
excerpted from the Scientific Pro-
spectus for Leg 110 as prepared by
the Ocean Drilling Program. Addi-
ticnal information may be obtained
fran Elliott.Taylor, Staff Science
Representative for Leg 110 or Robert
Kidd, Manager of Science Operations.
Both are located at Texas AsM Univer-
sity, College Station, Texas 77843-
3469.

JOIDES RESOLUTION will sail from
Bridgetown, Barbados on June 25 and
return to Bridgetown on August 19,
1986,

SCIENTIFIC OBJECTIVES

Leg 110 will address the geo-
hydrological problems and structural
styles associated with an active
accretionary margin by coring, log-
ging and conducting a series of down-
hole experiments within the Barbados
forearc (Fig. 1}. In order to accom-
plish these objectives, a transect
of three primary sites (LAF 1, IAF 2
and IAF 3; Fig. 1), perpendicular to
the convergent margin, will be drill-
ed in an attempt to better under-
stand the modes and mechanisms of
accretionary prism evoluticn and
development. Further, drilling these
sites will provide an opportunity to
investigate the geohydrological con-
ditions that exist along the decolle-
ment between the downgoing oceanic
lithosphere and the overlying accre-
tionary wedge (Fig. 2)}. A reference
hole (Site LAF 0, Fig. 1) seaward of
the convergent margin will be drill-
ed and logged.

DRILLING PLAN

The overall operational plans
for drilling at each of the proposed
Sites are briefly summarized in
Table 1.

Previous experience at DSDP
Sites 541 and 542 (Fig. 2) during
Leg 78R has shown that penetration
of the decollement results in severe
hole-cleaning problems and jamming
of the drillstring in an over-
Pressured zone between the descend-
ing lithosphere and the accretionary
wedge. Operations during Leg 78A
discovered that the lower surface of
the prism was defined by an anama-
lously porous (75% porosity) smec-
tite mud situated between a less
porous (50% porosity) mud. During
operations at Site 542, porefluids
at near-lithostatic pressure were
measured in a thrust fault which
splayed off the decollement, imply-
ing that the detachment fault also
contains overpressured fluids. There-
fore, a successful drilling/coring
program for Leg 110 requires that
the overpressured area be isclated
behind casing in order to allow for
sampling and testing of the geologic
formation. To accomplish this. task
three options are proposed. In addi-
ticn to standard rotary drilling and
re-entry systems, Leg 110 will em-
ploy for operations through the de-
collement at LAF-1, a triple casing
string, drill-in casing and a down-
hole motor and under-reamer. Sites
LAF-2 and LAF-3, however, require
only standard ODP operational sys-
tems since they are projected to
penetrate to the decollement or
terminate above the decollement,
respectively.

The back-up program for Leg 110
consists of three additional sites
(LAF-4, LAF-5 and LAF-6; Fig. 1) as
alternates to the primary sites.
Piston coring operations are recan-
mended for these sites.

Leg 110 will also include sever-
al special experiments which include
packer tests, pore pressure and
fluid sampling, temperature measure-
ments and legging {including the
borehcle televiewer). Also, for the
first time, a rotatable TAM packer
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Figure 1. Eastern Caribbean (Bathymetric contours 200 and 1000 m)
Inserts are the locations of DSDP Leg 78A and proposed Leg 110
operations areas.
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TABLE 1)
LEG 110 OCEAN DRILLING PROGRAM
LESSER ANTILLES POREARC

Location of Proposed Sites

WATER MAX, PRIMARY
SITE No. LATITUDE LONGITUDE DEFTH PENETRA, OPERATIONS OBJECTIVES
taF-0  15°30'N  58%38'w 5000 900 Wash/log Establish logged
oceanic reference
site,
ap-1  15°30'n  58%a4'w 5025 860 HPC/XCB/Re—entry Penetrate and sample
Logging, Special décollement;
Experiments structural,
geotechnical, and
hydrogeologic
character
of accretionary
wedge.
LAF-2 15°31'N 58%6'w 4800 850 HPC/XCB/RCB Structural,
Logging, Special geotechnical,
Experiments and hydrogeclogic
character of
accretionary
wedge.
taF-3  15°30'n  58%4'w 4275 500 HPC/XCB/RCB Structural,
Logging, Special geotechnical,
Experiments and hydrogeologic
character of
accretionary
wedge.
*LaF-3A  15°31'n 58%9'w 4650 600 HPC/XCB/RCB Structural,
Logging Special  geotechnical,
Experiments and hydrogeologic
character of
accretionary
wedge.
*af-4  14°20'n  57%53'w 4400 600 HPC/XCB/RCB Accretion style,
’ . Logging structural geology.
*LAF-5  14%20'N  57%6'W 5200 400 HPC/XCB/RCB Accretion style,
Logging folds, thrusts.
*LAF-6 12°%8'n  60%05'w 2200 700 . HPC/XCB/RCB Forearc basin
Logging Accretion

* Alternate Sites




will complement the TAM Straddie
packer on RESOLUTION in testing for-
mation pore pressures and permeabil-
ity. In addition, the Barnes/Uyeda
tool will support pore fluid sam-
pling, temperature measurements and
pore pressure measurements.

SAMPLING PIAN

In consultation with the Informa-
tion Handling Panel, the ODP has

made special sampling arrangements
for the samples collected on this
cruise. An extensive porewater analy-
sis program will be conducted to
clearly identify the pathways of
pore fluid migration and diffusion
through faulted and unfaulted sedi-
ments. In addition, detailed geo-
technical testing (including comsoli-
dation, triaxial and creep tests)
and biostratigraphic sampling will
be conducted in order to achieve the
goals of . the entire Program.




SCIENTIFIC OBJECTIVES OF LEG 111

The following paragraphs are
excerpted fram the ODP FY 87 Program
Plan. Additional information may be
obtained from Russ Merrill, Staff
Science Representative for Leg 111
or Robert Kidd, Manager of Science
Operations. Both are located at
Texas A&M University, College Sta-
tion, Texas 77843-3469.

Leg 111 will depart from Panama
on 28 August and arrive in Callao,
Peru on 21 October 1986, During this
54-day cruise, the drillship will
revisit DSDP Hole 504B (Fig. 1) in
the Panama Basin which was drilled
to a total depth of 1350 m by DSDP
Legs 69, 70, and 83. Hole 504B is
the deepest penetration to date of
normal ocean crust. It is expected
that Leg 111 will deepen the hole
another few hundred meters in the
sheeted dike complex of Layer 2C,
possibly putting the layer 2/3 boun-
dary (which corresponds to the tran-
sition from the dike complex to
underlying gabbros) within reach of
one more drilling leg. Such an opera-
tion would address one of the princi-
ple COSOD objectives, namely, to
learn the character and camposition
of the deep portion of the ocean
crust.

In addition to deepening Hole
504B, other important objectives
will be attained during the schedul-
ed 14 days of logging and downhole
experiments. These will include mea-

surements of borehole temperature
and samples of borehole fluid taken
immediately upon re-entry in the
hole in order to estimate the rate
of seawater in-flow to the hole and
to examine fluid chemistry before
disturbance by drilling operations,

Approximately thirty days will
be devoted to deepening the hole.
This is to be followed by standard
logging runs, packer-permeability
tests, long spaced resistivity mea-
surements and vertical seismic pro-
filing (VSP). The latter will pro-
vide infommation on the depth remain-
ing to be drilled before the layer
2/3 transition is reached.

Finally, in order to learn more
about ridge-flank hydrothermal sys-
tems, up to 5 days will be spent at
one or two sites near Hole 504B
coring sediments with the Advanced
Piston Corer (APC) and the Extended
Core Barrel (XCB) to a depth of ap-
proximately 275 meters sub-bottam.
APC cores of the uppermost 100
meters of seafloor will provide valu-
able biostratigraphic data for the
east-central Pacific Neogene. Final-
ly, collecting profiles of tempera-
ture and pore water chemistry, con-
ducting logging and setting a packer
in the basement to measure pressure
and permeability will test the hy-
pothesis that wamm, altered seawater
flows upward through the sediments
in zones centered over heat-flow
highs.
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ODP SCIENCE OPERATOR REPORT

CRUISES AND SITES COMPLETED

Leg 107
Introduction
The Tyrrhenian Sea is the

small triangular sea surrounded by
peninsular Italy, Sicily, Sardinia
and Corsica (Figure 1). Drilling
objectives for Leg 107 of the
Ocean Drilling Program considered
the Tyrrhenian Sea from three  dif-
ferent perspectives: (1) as a
backarc basin, (2) as a young, pas-
sive margin and {3) as a stratigra-
phic type locality. :

To meet these objectives, D/V
JOIDES Resclution drilled a NNW/SSE
transect of seven sites across the
passive margin and two deep oceanic
type basins (Figure 1). More than
3500 meters of sediments and hard-
rocks were drilled, in a total of 11
holes. The cruise comprised 45
operational days and 5 days of
transit, between 30 December 1985
and 18 February 1986, beginning in
Malaga, Spain, and ending in Mar-
seilles, France.

Principle Results
SITE 650 (MARSILI BASIN)

Site 650 is located near the
western rim of the Marsili Basin
which is the southeastern of two
deep basins in the Tyrrhenian
Sea. The lithologic units are as
follows: '

Sedimentary Unit 1: (0-354 m
subbottam; age: 0.45 Ma; NN20/NN21)
Normally graded thin sequences
of gravel- to sand-sized clastics
with low carbonate' content, inter-
bedded with mud. The normally grad-
ed sequences are interpreted as
turbidites.

Sedimentary Unit 2: (354-602
m subbottom; age: upper Pleisto-
cene to upper Pliocene: 0.45- 2.0

Ma; NN18/NN19) The upper part of
unit 2 (354-546 m subbottom) is
predominantly calcareous mud and
mudstone, interbedded with thin
normally graded clastic sequences
interpreted as volcanoclastic
turbidites. The lower part (546-602
m subbottem) consists of nannofossil
ooze, calcareous muds, pebbly
mudstone thin sapropels, and slump
deposits. A ten meter thick basal
unit of red-brown to greyish
green nannofossil coze, possibly a
metalliferous facies, lies in
contact with basalt..

Vesicular Basalt: (602-634 m
subbottom) The top part of the
basalt unit consists of strongly
altered glass containing a few
scattered skeletal Ca-plagioclase
crystals and pseudamorphs after oli-
vine. Further down in the section;
the crystallinity increases and the
basalt shows intersertal to inter-
granular texture. Vesicles are
large (up to 2 or 3 mm diameter)
and abundant (about 20% of rock
volume) .

Downhole Measurements: Three
successful heat flow measurements
gave a linear thermal gradient of 14
degrees/hundred meters, implying a
heat flow of approximately 4 HFU.

The acoustic basement in the
western Marsili Basin is identified
as highly vesicular basalt, overlain
by an unexpectedly young sedimentary
section. It was emplaced as a flow.
The contact between the basalt and
the sediment was recovered intact,
and has been dated as uppermost
Pliocene. The basalt now lies at
4100 m subbottam. The high vesicular-
ity of the basalt suggests.it may
have been eamplaced at significant-
ly shallower depths and that the
basin has undergone rapid subsi-
dence.
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Figure 1: Locations of Leg 107 drillsites 650 to 656.




It has been possible to es-
tablish a high-resolution paleo-
magnetic chronology down to the
top of the Olduvai epoch, and to
tie this magnetostratigraphy to
biostratigraphic datums. Site 650
will thus provide a calibration
point between western Mediterranean
stratigraphy and open ocean records.

SITE 651 (VAVILOV BASIN)

This site is located on the
eastern flank of a basement swell
which lies at the axis of the Vavi-
. lov Basin. The units recovered are
as follows:

Sedimentary Unit 1: (0-136 m
subbottam; age: upper Pleistocene)
The unit consists mostly of volcano-
genic sediments interbedded with
volumetrically subordinate marly,
nannofossil-rich mud. Beneath the
superficial muds, the succession is
dominated by pumaceocus sand and
gravel. ‘

Sedimentary Unit 2: (136-388
m subbottom; age: upper Pleisto-
cene to upper Pliocene) This unit
is composed of nannofossil chalk
with very subordinate wolcandgenic
claystone and siltstone turbidites.
The upper part of this unit includes
volcanoclastic siltstone and sand-
stone, while the lower part is
daminated by nannofossil chalk. A
40-m thick section immediately above
basement comprises brilliantly
colored dolomite-rich sediment,
relatively enriched in Fe and Mn.

Basement Unit 1: (388-464 m
subbottom) The upper part of the
basement section consists of basalt
with carbonate veins, plus carbo-
nate-opal cemented basaltic brec-
cias., . The basalt is aphanitic,
highly altered, and of low vesicul-
arity. Several distinct flows were

recognized.
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Basement Unit 2: (464-492 m
subbottom) Basement unit 1 grades
into basement unit 4 through a ocom-
plex transition zone. The upper part
of the transition zone comprises
highly alitered peridotite, dolerites
and metadolerites, dolamitic chalk,
alkali feld-spar rich leucocratic
rocks. ’

Basement Unit 3: (492-522 m
subbottom) The lower part of the
transition zone includes carbonate-
cemented basaltic breccias,| a
very-coarse-sand to fine-gravel
graded layer (possible drilling dis-
turbance), and a few rounded loose
pebbles of metabasalt.

Bagsement Unit 4: (522-.551 m
subbottan) Highly serpentinized peri-
dotites show a tectonite fabric:
Relict mineralogy suggests that
these peridotites are prevalently
lherzolitie.

Downhole Measurements: Stan-
dard downhole measurements
(DIL-LSS-GR~CAL and LDT-CNL-NGS)
were made fram 119 m to approximate-
ly 325 m subbottam. In intervals of
poor recovery, the logs indicate
that volcanoclastics were dominant.
The upper part of the sedimentary
section is of mostly pyroclastic
originand has been extensively
reworked by gravitational processes
fram subaerial scurce areas includ-
ing the Roman volcanic province. The
lower part of the section records a
more normal hemipelagic sedimentary
regime, with only minor volcano-clas-
tic input. '

The basalts of basement unit 1
probably have tholeiitic to transi-
tional affinity. The peridotites may
represent a young upper mantle pro-
trusion related to the stretching
and rifting of the Tyrrhenian base-
ment.




SITE 652 (LOWER SARDINIAN
CONTINENTAL MARGIN}

Site 652 is situated on a
amall tilted block of the lower Sar-
dinian Margin. The sedimentary
units are described as follows:

Sedimentary " Unit 1l: (0-55 m
subbottom; age: Pleistocene) This
unit consists mainly of gray cal-
careous mud and gray mud, with
volcanic glass as a common minor
constituent. The succession
includes four distinct sapropel
layers,

Sedimentary Unit 2: (55-188.2
m subbottom; age: lower Pleis-
tocene-Pliocene) Sedimentary unit 2
consists of marly nannofossil cozes.
Four sapropel layers were found.
The interval between 65-113 m subbot-
tom contains relatively abundant
volcanic glass. The bottom of this
unit shows intense red and brown
oozes directly above the Mio/Plio-
cene boundary.

Sedimentary Unit 3: (188,2-
188.6 m subbottom; age: uppermost
Messinian) This unit is a transi-
tional interval between the normal
marine Pliocene and the barren Mes-
sinian sediments. The unit is
composed of a succession of cm-~
thick layers of strongly colored
clay and mud.

Sedimentary Unit 4: (188.6-345
m subbottom; age: probable upper
Messinian) The interval 188.6-286 m
subbottam is daminated by gray, - thin-
ly bedded, gypsum- and carbonate-
bearing sandy mud,  interpreted as
turbidites. Fram 286 to 335 m subbot-
tom frequent water escape struc-
tures, syn-sedimentary microfaults
and microbreccias were observed.
The lowest core of the unit recover-
ed only fourteen smooth, rounded
pebbles of sedimentary and low-grade
metamorphic origin known in the
southern Apenneninic and/or the

14

Sicilian Maghrebide mountain

chains.

Sedimentary Unit 5: (345-721 m
subbottom; age: undetermined,
probable Messinian) The interval
345-684 m subbottan is characterized
by a succession of dark gray, well-
graded and cross-bedded, gypsum- and
carbonate-bearing sandy muds, with
several cyclic zones containing
up to 5-cm-thick crystalline anhy-
drite. From 684 to 721 m subbottom;
sedimentary unit 5 is very indurated
and contains highly variable detri-
tal elements.

Downhole Measurements: Five
successful heat flow measurements
gave a thermal gradient of 149/100
m, for an average heat flow of about
4 HFU. The hole was logged between
78 and 375 m subbottom with a
DIL/LSS/GR/CALI combination and a
GST/NGT/CNTG cambination.

The pre-Pliocene section at Site
652 is characterized by a thick se-
quence of subaqueously depesited,
clastic sediments. The environment
of deposition seems to have been
highly variable through time. The
pebble horizon may indicate a temp-
corary fluviatile or beach environ-
ment., We consider that the most
probable sedimentary environment

for the pre-Pliocene units is
lacustrine.
The strong red-brown colora-

tion around the Miocene/Pliocene
boundary is attributed to iron
oxides, suggesting that sediments
which had been subaerially weather-
ed during the Messinian drawdown
were reworked during the terminal
Messinian transgression. The
Plio-Pleistocene sediments are
characterized by open marine condi-
tions, with a small voleanic in=
flux. Interbedded sapropels reflect
the recurrence of anoxic conditions




during the late Pliocene and Pleisto-
cene.

SITE 653 (REOCCUPATION OF DSDP SITE
132)

This site was located one-
half mile northeast of DSDP Site
132, on the eastern rim of the Cor-
naglia Basin in the western Tyrrhen~
ian Sea. Two major sedimentary
units were recovered:

Sedimentary Unit 1: (Hole 653A:
0-220 m subbottom; Hole 653B: 0-216
m- subbottom; age: Pliocene-
Quaternary) In general, unit 1
represents an interval of open-
marine hemipelagic to¢ pelagic sedi-
mentation; the sediments are
dominantly nannofossil oocze and
foraminiferal-nannofossil ooze.
The unit can be divided into: (1}
subunit 1A, characterized by a lower
carbonate content and the occurrence
of sapropels, clastic and volcanic
ash layers; (2) subunit 1B, char-
acterized by a higher carbonate
content and the absence of sapro-
pels, clastic layers and volcanic
ash layers; (3) subunit 1C,
characterized by a reddish and yel-
lowish coloration attributed to iron
oxides,

Sedimentary Unit 2: {Hole 653A:
220-240.7 m subbottom; Hole 653B:
216~ 264.3 m subbottom; age: Mes-
sinian) Unit 2 includes sediments
deposited in restricted marine to
evaporitic and subaerial environ-
ments. Lithologies present
include biotite- and gypsum-
bearing sand, calcite-cemented silt-~
stone, nannofossil mud, dolomitic
nannofossil mud, calcareous mud,
nannofosgil- and foraminifer-
bearing marly calcareous mud, and
brilliant yellow and red mud and
silt.

Downhole Measurements: Five
heat flow measurements in Hole 6534
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revealed a thermal gradient that
decreases steeply downsection from
12.99/100 m in the top of the hole
to 5.04°9/100 m near the base of the
hole.

The section at Site 653 is
very similar to that recovered at
DSDP Site 132. The quality and quan-
tity of core recovered seem suitable
for the high-resolution shore-based
stratigraphic studies which were the
main objective ofthis site,

SITE 654 (UPPER SARDINIAN MARGIN)

This site is located on a fault-
bounded, tilted block on the upper
margin of Sardinia. Seismic lines
across Site 654 exhibit a geometry
suggestive of pre-rift, syn-rift and
post-rift sequences. Six major sedi-~
mentary units are present:

Sedimentary Unit 1: {(0-242.7 m
subbottam; age: Pleistocene and Plio-
cene) Unit 1 consists of nanno-
fossil ooze with subordinate calcare-
ous mud, and minor terrigenous clas-
tics, volcanic ashes and probable
sapropels. An interval of non-vesi-
cular, aphanitic, olivine-phyric
basalt was encountered between 71
and 73 m subbottom, near the
Pliocene-Pleistocene boundary.

Sedimentary Unit 2: (242,7-
312.6 m subbottom; age: Messinian)
Unit 2 comprises gypsum interbedded
with calcareous clay, mudstone,
minor sandstone, breccia, dolostone,
anhydrite and very rare nannofossil
chalk. Numercus discrete intercala-
tions of gypsum were penetrated.
Structures indicative of current
activity are common in the
intra-gypsum clastic layers. Evi-
dence of sedimentary instability is
sparse.

Sedimentary Unit 3: (312.6-
348.9 m subbottom; age: inferred




lower to middle Messinian) Unit 3 is
dominated by dark-colored, finely
laminated, organic carbon-rich clay-
stone and dolomitic/calcarecus
siltstone, with minor volcanic ash.
Syn-sedimentary debris-flows, con-
vélute-laminations and microfaults
are common.

Sedimentary Unit 4: (348.9-403.,9
m subbottom; age: upper Tortonian to
lowermost Messinian) Unit 4 com-
prises homogeneous, highly burrowed
nanncfossil ooze. The benthic
foraminfer assemblages are interpret-
ed as suggesting a slight shoaling
of the water depth downsection;
while the nannofossil assemblages
suggest a downsection trend from
open marine to more restricted
marine environment. Trace quan-
tities of asphaltine hydrocarbons
were found in the upper part of this
unit,

Sedimentary Unit 5: (403.9-
415.7 m subbottam; age: not determin-
ed) This unit comprises polymict
glauconitic sandstone and marly cal-
careous chalk with large forams and
fragments of molluscs and echino-~
derms. The base of the unit is
marked by large, thick-walled oyster
shells.

Sedimentary Unit 6:
473.8 m subbottam; age:
minate) Unit 6 comprises reddish
gravel-bearing calcareous mud-
stones, underlain by matrix-
supported conglomerate, gravel and
gravelly mudstone. The pebhles
oonsist mostly of limestone, marble,
dolostone and quartzitic rocks, and
are subrounded.

(415.7-~
indeter-

Downhole Measurements: A series
of four heatflow measurements gave
an average thermal gradient of
4.29C/100 m_or approximately 1.20
HFU (50 mii/m2-sec) .

The Plio-Pleistocene section
(unit 1) was deposited under open
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marine conditions. The basalt inter-
val is interpreted as a flow. The
sediments deposited during the lat-
ter part of the Messinian salinity
crisis {unit 2) represent an alterna-
tion between intervals of hypersa-~
line and less saline conditions.:
Unit 3, deposited during the
earlier part of the Messinian draw-
down, is thought to have accumulated
in an organically productive sea.
The lowermost 140 m of Hole 654A
contain a textbook example of a
transgressive sequence. Unit 6 is
interpreted as an alluvial fan
deposit; the shallow-water macro-
fauna of unit 5 suggest a coastal
marine enviromment; and the nanno-
fossil oozes of unit 4 suggest a
gradually deepening, fertile, open-
marine sea. We attribute this trans-
gressive sequence to rapid subsi-
dence of the continental crust
during the rifting stage of the
Tyrrhenian Basin.

The pebbles in the unit 6 conglo-
merate are inferred to be derived
from an ercsional uncomformity
which is observed on seismic reflec-
tion profiles up-dip (i.e. east) of
the site. The lithologies recovered
suggest that the pre-rift unit of
the tilted block comprises a
deformed and metamorphosed carbonate
platfomm and its underlying quartz-
itic basement.

SITE 655 (WESTERN RIDGE OF VAVILOV
BASIN)

This site was located near
the crest of a north-south trending
ridge which lies near the inferred
contact between oceanic and continen-
tal: crust at the western rim of the
Vavilov Basin:

Sedimentary unit: (Hole 655A:
0-79.9 m subbottam; age: upper Plio-
cene (MP1l-4) to Quaternary) The
doninant sedimentary lithology is a
marly nannofossil ooze, with




occasional voleanoclastic layers and
detrital sand layers. Six sapropels
and/or sapropelic layers occur in
the Pleistocene sequence. The
lower & m overlying basement exhibit
a downsection color change from pale
yellow to browm.

Basement wunit: (Hole &558:
75.9-196.1 m subbottom; age: infer-~
red 3,4~3.6 Ma) This unit consists
of basalt, with little obvious
vertical variability in meodal
composition or structure. The
basalt is generally aphanitic, but
with oceasional large (up to 2-3 mm)
phenocrysts of plagioclase. Chilled
glass margins were observed through-
cut the basalt unit, spaced an

average of 2m apart. The entire
"basalt sectiacn is reversely
magnetized.

Sediment within the basalt:
Throughout the basalt unit veins
and fractures were filled with
indurated limestones. Planktonic
foraminifers of biczone MPl-4 and
nannefossils of biczone NNIS are
Present in these carbonates.

Downhole Measurements: Three
heat flow measurements in Hole 6553
Yielded amean heat flow value of
approximately 2 HFU. One logging run
was completed in Hole 655R With a
DIL-185-GR~CALI oombination.

Site 655 was designed to
identify the nature of basement of a
linear ridge located near the transi-~
tion between stretched continental
ard inferred oceanic crust. The
curved, glassy rims of the basalts
suggest that the ridge is construct-
ed of pillow basalts. The magnetic
inclination values of 50-60 degrees
indicate that the pillow stack has
not been tectonically disrupted,
¥Magnetic and paleontologic observa-
tions suggest that the age of the
basalt ig 3.4-3,6 Ma.
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SITE 656 (LAST TILTED BLOCK OF THE
SARDINIAN MARGIN)

Site 65% was located on the
westward flank of de Marchi sea-
mount, which is the easteromost
continental fault-bounded tilted
block on the lower Sardinian margin.
Four sedimentary units were recover-
ed:

Sedimentary Unit l: (Hole 656A:
102.8-131.3 m subbottom: Hole 656B:
55.5-83.% m subbottom; age: upper
Fleistocene) Unit 1 contains detri-
tal and volcanogenic sediments, most-
ly fine-grained, with a subordinate
fraction of biogenic carbonates. The
detrital component includes zircon,
pyrexene and blue amphibole; the
latter suggests a high pressure/low
temperature metamorphic source ter-
rain,

Sedimentary Unit 2: (Hole £56A:
131.3-169.7 m subbottom; Hole 656B:
83.9-93.3 m subbottam; age: middle
Pleistocene to lower Pliocene)
Unit 2 consists of nanmofossil ooze
and less abudant foraminifer-nan-
nofossil ooze, with minor zeolite-
bearing sandy mud layers, volcanic
glass, and micrite.

Sedimentary Unit 23: (Hole 656A:
169.7-179.1 m subbottom; hole 656B:
93.3-105.6 m subbottoam age: Hole
6564 undetermined; Hole 656R: lower
Pliocene) Unit 3 is mostly homo-
gensous, structureless caleareous
dolamitic mad,

Sedimentary Unit 4: (Hole 656A:
179,1-236.4 m subbottom; hole 656B:
105.6-121.8 m subbottom; age:
pre-Pliocene, possibly Messinian)
The major lithology of unit 4 is a
conglamerate containing clasts of
the following lithologies: green-
ish siltstone and fine-grained
sandstone, altered greenstone,
red chert, white chert, silicified
micritic limestone, limonitie




¢lay, pyrite, chalcopyrite, galena,
amphibole~rich rocks, mudstones,
altered metagabbro, amphibolite,
metadolerite, chloritic marble, and
metaguartzite. The matrix is a
red carbonate mud.

Units 1 and 2 were deposited in
a normal open marine environment,
however part of unit 2 (fram lower
Pliocene to lower Pleistocene) is
very condensed and contains at least
two major hiatuses. Unit 3 re-
presents a transition in age fram
lower Pliocene to probable Miocene
and in facies from open marine to
continental environment. This ob-
servation verifies that the lower
Sardinian continental margin was not
a lowstanding evaporitic-collecting
basin during the Messinian.
Unit 4 includes: numerous base-
ment rock types of alpine orogenic
units, confirming the continental
affinity of this thin crust.

CONCLUSIONS

In this very preliminary re-
port, we choose to emphasize two
outstanding results, First, the Tyr-
rhenian Sea is very young and has
evolved extremely quickly. Second,
the locus of intense tectonic acti-
vity and of oceanic crust formation
has migrated through time from
northwest to southeast, 1i.e.,to-
wards the subduction zone.

On the upper Sardinian margin
(Site 654, Figure 2}, rifting began
in the upper Tortonian and slowed
significantly or stopped in the
upper Messinian. In contrast, on
the lower Sardinian margin (Sites
652 and 656), rifting was apparently
initiated during the Messinian and
probably ended in the lower Plio-
cene. Rifting and subsidence
thus appear to be diachronous across
the continental margin.

By the Messinian, rifting
and subsidence of what is now the
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upper and middle Sardinian margin
were sufficiently advanced to
allow deposition of basinal
evaporites at Sites 654 and 653.
Rifting and subsidence on what is
now the lower Sardinian margin
was apparently less advanced;
thus the Messinian facies at
Sites 652 and 656 are lacus-
trine and subaerial, respectively.
Since the water depth at Site 654 is
now 1.3 km shallower than at Site
652, a drastic reorganization of
the morphology of the ancestral
Tyrrhenian basin must have occur-
red during and since the Mes-
sinian; we attribute this reorganiza-
tion to progressive rifting.

Neither Vavilov nor Marsili
Basin seems tc have existed as a
deep oceanic basin during the
Messinian. Just as the locus of
intense rifting migrated fram north-
west to southeast, a comparable
shift in the location of crustal
accretion occurred from the
northwestern deep hbasin (Vavilov)
to the southeastern deep basin (Mar-
sili). Basalts cored in the Vavilov
Basin (Sites 655 and 651) are
inferred to be approximately 3.5
million years old (biostratigraphic
contrel). Age of the basalt drilled
in the Marsili Basin (Site 650)
is biostratigraphically and magneto-
stratigraphically constrained at
1.6-1.9 Ma. Therefore, injection of
basaltic crust began at least 1.5
million years later in Marsili Basin
than in Vavilov Basin.

The scientific party aboard
JOIDES RESOLUTION for Leg 107 of the
Ocean Drilling Program consisted of:

Kim Kastens, Co-Chief Scientist
(L-DG0) ; Jean Mascle, Co-Chief Scien-
tist (France); Christian Auroux;
Staff Scientist (TAMU); Enrico
Bonatti (L-DGO)}; Christina Broglia
{L-DGO} ; James Channell (Univ. of
Fla.); Pietro Curzi (Italy); Kay-
Christian Emeis (TAMU); Georgette
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Glacon (France); Shiro Hasegawa
(Japan) ; Werner Hieke (FRG); George
Mascle (France); Floyd McCoy
(L-DGO) ; Judith McKenzie (Univ. of
Fla.); James Mendelson (MIT); Carla
Muller {(FRG); Jean-Pierre' Rehault;
(France); Alastair Robertson (UK);
Renzo Sartori (Italy}); Rodolfo
Sprovieri (Italy); Masayuki Torii
{Japan) . '

Leg 108: Preliminary Results
Introduction

Leg 108 of the Ocean Drilling
Program, which began on February
21, 1986 in Marseilles, France and
ended on April 17, 1986 in Dakar,
Senegal drilled 12 sites in the
eastern Equatorial Atlantic and
along the northwest African margin.
The geographic positions of these
sites (Tab. l; Fig. 1) provide a
transect spanning 22° of latitude
designed to answer the objectives
listed above. The majority of the
holes were cored continuously with
double or tripleAPC coring to
refusal at all sites. XCB-drilling
was used when further penetration
was required. 1In excess of 3.8 km
of sediment was recovered during Leg
108,

During Leg 108, continuocus
curves of magnetic susceptibility
and P-wave velocity data allowed for
the first time in the history of
ocean drilling a continuous high-
resolution correlation between holes
and even between sites. Down-hole
logging was unsuccessfully attempted
at two sites.

Drilling Results
SITES 657 - 659
Sites 657 through 659 were

selected to investigate the late
Neogene paleoceanography of the

Canary Current, the paleo-product-
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ivity history ofthe upwelling region
of fshore from Cape Blanc, and the
wind-blown dust component of
sediments in this region.

SITE 657

Site 657 lies on the lower
oontinental rise 380 km west of Cape
Blanc (Tab. 1; Fig. 1) and was drill-
ed on a smooth plain of a distal
turbidite fan into a well-layered,
thick seismic sequence that appears
relatively undisturbed. The recover-
ed 178 m thick sequence consists of
two major, mainly pelagic litho-
stratigraphic units. Excellent bio-=
stratigraphic control cambined with
the careful correlation of distinct
units indicates that an early
canplete uppermost Miocene to Holo-
cene sequence was obtained.

The lower Pliocene through
Holocene sedimentological record
oflithologic Unit 1 was daminated by
the deposition of pelagic nanno-
fossil ooze cycles which vary fram
light to dark grey in color and
alternate in bearing foraminifers
and wind-blown silt and clays. The
amplitude of the sediment cycles has
markedly increased during the last 2
m.y. The influence of the Canary
Current at this site is registered
by planktonic foraminifers charac-
teristic of cool water and which
occur in the sediment record as
farback as the early Pliocene.
Including several small turbidites
throughout the section, the average
sedimentation rates vary fram 20 to
28 m/m.y. for the interval represent-
ing the last 4.6 m.y., and indicate
an ongoing regime of low oceanic
productivity.

The record of pelagic sediment-
ation is broken twice at about 0.7
Ma (sub-Unit 1lb) and about 3.8 Ma
(sub-Unit 1d) by episcdes of gravita-
tional sedimentation. Based on the
high organic carbon content, the
source ©of the greenish gray mudflow
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TABLE 1

SITE HOLE LATITUDE LONGITUDE WATER  SUB-BOTTOM OLDEST
DEPTH DEPTH SEDIMENT LITHOLOGY
(m} {m) (Ma) (type)

657 21°19.89'N 2056.93'W 4221.8 178.2 about 8.0 zeol. clay
657 21°19.89'N 20°56.93'W  4226.8 166.1 about 9-10 red clay
658 20044.95'N 18034.85'W 2262.8 300.4 3.5-3.8 nanno-=-00ze
658 20°44.95'N 18%34.85'w  2262.8 163.8 about 2.4 silic-coze
658 20044.95'N 18034.85'w 2262.8 72.9 0.5 nanno~-ooze
659 18%04.63'N 21%01.57'W  3069.8 273.8 about 24 clay
659 18°04.63'N 21°01.57'W 3069.8 202.0 about 11.0 clay
659 18°04.63'8 21°01.57'W 3069.8 72.5 <9.0 nanno-ooze
660 10°00.81'N 19°14.74'W  4327.8 163.7 mid. Bocene rad-ooze
660 10°00.81'N 19°14.74'W 4327.8 148.8 mid. Eocene rad-coze
661 09°26.81'n 19°23.17'W 4005.8 296.1 mid-upp. Cret. clay
661 09°26.81'8 19°23.17'W  4005.8 81.7 about 8.0 clay
662 01023.41'5 11°44.35'w 3821.3 200.0 about 3.6 nanno-goze
662 01023.41'5 11044.35'W 3g821.3 188.2 about 3.6 nanno-ooze
663 01011.87'8 11°52.71'w 3855.3 147.2 <2.7 nanno-ooze
663 01°11.87's 11%52.71'w 3706.0 152.0 <2.7 nanno-coze
664 0°06.44'N 23°13.65'W 3806.0 28.9 about 0.7 = nanno—ooze
664 0%06.44'N 23°13.65'W 3806.0 247.0 about 4.5 nanno-coze
664 0%06.44'n 23%16.5'Ww  3810.0 61.2 about 1.4 nanno-coze
664 0006.44'N 23016.S'w 3807.0 296.8 about 9,0 nanno-ooze




that comprises sub-~Unit lb is a
high-productivity area at the nearby
continental slope of northwest
Africa such as sampled at Site 658,
The slump fold of sub-Unit 1d is
most likely locally derived based on
its similar composition to the under-
lying and overlying sedimeats.

A hiatus of 1.5 m.y. represent-
ing most of the Messinian (4.6 to
6.0Ma) occurs at 145 m subbottan in
Hole 657B, at the top of lithologic
Unit 2. This hiatws corresponds in
time to & major lowering of the CCD,
possibly associated with a major
evant of bottam-water circulaticn at
about 4200 m water depth. The upper
Miocene sediment cycles present in
Unit 2 are brownish nannofossil
bearing and barren silty clay.
Similar to the low carbonate zon-
tent, the low sedimentation rates
which decrease downhole from 7
win.y. (6 to 6.6 Ma) to Z.5 m/m.y.
{until 8.4 Ma), indicate a sedimenta-
tion regime near or below the CCD;
in a low occeanic productivity region
dominated by the deposition af
little wind blown silty clay. In
addition, occasional deposition of
sand and silt by turbidity and/or
contouy currents continued into the
Miocens.

SITE 658

Site 658 iz located on the
continental slope 160 km west from
Cape Blanc, at 2263 m water depth
(Tab, 1; Fig.l). Site 638 cored, for
the first time in the history of
"DSHP/ODP", hemipelagic sediments
lying directly underneath one of the
major nearshore cells of permanent
oceanic upwelling in the world
ocean, Also, these sediments were
deposited in the cventral region of
dust supply from the northern trade
winds which control upwelling inten-
sity. At Site 658, 3 holes were
cored to a total penetration depth
of 300.4 m subbottom into a largely
undisturbed, pillow-shaped seismic

24

sediment section near the auter
wargin of a protruding terrace on
the slope, a2 position which should
restrict lateral sediment input from
near-bottom down-slope transport.
Eight cores fram Heole C were dedicat-
ed to specgial crganc-chemical
analysis.

The lower Pliccene to Holocene
sedicent section comprises thrae
major hemipelagic lithologic units.
Unit 1 consists of gray to olive
gray nannofossil coze grading into a
diatom-pannofossil ooze deposited
during the last 0.7 m.y. The sadi-
ments include minor amounts of
quartz silt and foraminifers. Cyclic
variations of the measured carbonate
content (28-69 %) and of organic
carbon {(up to 2.3 %) occur through
the unit. Unit 2 consists of olive
to olive gray cyclic nannefossil
0oze interbedded with mixtures of
calcareous, siliceous, and silici-~
clastic sediments and is late
Pliocene to early Pleistocene in
age. This unit contains the highest
oontents of biogenic opal according
to bulk grain-density data and up to
3.3 % organic carbon, while carbon-
dte decreased to 192-50 %. Unit 3
contains lower and upper Pliocene
cycles of gray to dark gray nanno-
fossil-bearing mud to nannofossil
coge with up to 3 % organic carbon
but only minor amcunts of siliceous
bicgenic debris.

Good paleomagnetic and bio-
stratigraphic time contreol indicate
exceedingly high sedimentation rates
of 146 w/ier.y. for the last 0.7 m.y.,
a hiatus from 0.7-1.5 Ma, medium
high rates of 68 m/m.y. from 1.5-2.5
#Ma and again, very high rates of 112
m/m.y. from 2,5-3.7 Ma.

The ongoing hemipelagic deposi-
tion during the last 3,7 wm.y., com-
bined with the very high sedimenta-
tion rates, provided an excellent
record of the history of the Cape
Blanc upwelling cell and its ongoing
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exceptionally high organic producti-
yity. After 0.7 Ma, it fluctuated in
cycles of approximatsly 100 Ky
depicted by the varying contents of
organic carbon and diatomacecus
silica. Both variables were parti-
-cularly abundant prior to 1.5 Ma.
The change in sedimentation rates
ogeurring at 2.5 Ma and a uniform
increase in both CaC03 and biogenic
opal subssguent to 3.1 Ma may
signify important changes in produc-
tivity. They may be related to
thresholds of the major climatic
deterioration during late Neogene
times, with cause and effect
relationships between upwelling
productivity and climatic change
beling considered plausible, However,
only estimates of mass accumulation
rates and time series analyses will
provide possible insights into the
actual variations of upwelling
preductivity and its implications
for the climate. In addition, the
lowtemperature regime of the
upwelling cell may have caused tha
first and last-occurrence datums of
sone planktonic species to ocour at
times similar to those found in
transitional and higher latitudes of
the Atlantic.

The varying nearshore input of
wind-borne and possibly river-
borne fine-grained siliciclastic
sediment was most abundant pricor teo
3.1 Ma and lowest from 3.1-1.5 Ma.
The detection of both the actual
trade-wind signal and the propor-
tions-of fluvial mud indicating
Saharan humidity in this fraction
will require detailed laboratory
work.

The major hiatus spanning from
about 0.7 to 1.5 Ma corresponds to
two adioining slump-style pinch-ount
structures on the seismic recexd
from near the site. The resulting
mass flow is considered similar in
compasition and age to a slump
deposit found at companion Site 657
on the continental rise.
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Belocw the hiatus, two indepen-
dent quantitative estimates suggest
a correlation of lithologic Unit 2
with a bowl-shaped, almost transpa-
rent seismic section assuming seis-
mic velocities near 900-950 m/s
which would indicate free gas in the
sediment, This assumption is in

‘harmony with the high content of

biogenic gas in the sediment cores,
particularly below 90 m subbotbom,
probably the result of the high con-
tent of organic carbon, with the
methane-ethane ratio increasing down~
hale from S000-6000 at 60 m to 1250
at 300 m subbottom.

Curves from magnetic suscepti-
bility data enabled us to establish
a detailed composite depth section
of Holes 3 and B down to %0 m
subbottom, despite numercus artifi-
cial voids in the core recovery
because of extensive degassing in
the core liners.

S1TE 653

Site 6592, one of the two
"non-upwelling" reference sites, is
located near DSDP Site 368 on top of
the smooth Cape Verde Plateau near
the east Atlantic ¢ontinental margin
{Tab, 1; Fig. 1)}, a plateau which
was formed during the early Miocene
{lancelot, Seibold, et al., 1978).
The upper portion of the seismic
record at Site 659 is finely laminat-
ed, almost transparent with a thick
series of stronger seismic layering
urnderneath.

The Neogene sediment section
recovered at Site 659 is 273.8 m
thick and camprises two major litho-
logic units with good magnetic strat~
igraphy for the last 3 m.y. and good
biostratigraphic time control until
the Oligocene/Miocene boundary.
Thus, one of the few continuous and
complete palagic sediment sections
for calcarecus biostratigraphy of
the middle and late Miocene was




recovered at this site. Lithologic
Unit 1 consists of 166m of Pleisto~
cene to upper Miocene pelagic sedi-
ment cycles of light gray foram-
inifer-nannofossil ooze interbedded
with whitish nannofossil ooze,includ-
ing minor amounts of silt and clay.
The sediment cycles during the last
2 m.y. have large amplitudes and are
distinguished from the underlying
cycles formed 4.6 to 2.0 Ma by their
uniformly lower carbonate content
and more moderate foraminifer preser-
vation, which again decreased
between 4.6 and 7.0 Ma. Lithologic
Unit 2 consists of Miocene nanno-
fossil ooze in cycles interbedded
with silty nannofossil coze. In the
upper portion formed 11.2 to 7.0 Ma,
it is grey to yellowish brown. The
lower portion of Unit 2 is bluish
green, shows stronger variations of
CaC03 and was deposited between 24
and 11.2 Ma, It contains a volcanic
ash layer at 233 m subbottom that
parallels ash layers at the nearby
Site 368 which were ascribed to the
early Miocene maximum of volcanic
activity on the Cape Verde Islands
(Lancelot, Seibold, et al., 1978).

The deposition rates varied
fran 30 m/m.y. during the last 4.6
m.y.to 13 m/m.y. from 4.6-9.0 Ma.
They were 4 m/m.y. from 9.0-14.4 Ma
and 6 or 8 m/m.y. fram 14.4 Ma to a
long-lasting hiatus fraom 18.5-23.5
Ma. These rates can be applied to
the thickness of the sediment
cycles, which varies fram 30-140 cm
in Unit 1 to 15-90 cm in Unit 2. As
a result, the cycles represent time
intervals of about 10,000 to 90,000
vrs. which are in the order of
Milankovitch-type climatic cycles.
The sediment-cycles may be largely a
product of fluctuating carbonate
dissolution, but in part may be also
caused by a fluctuating supply of
wind-borne siliciclastic sedi-
ment, particularly during the last
two m.y. when more abundant clay and
silt particles indicate an increased
dust flux from the Sahara. Low-
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amplitude sediment cycles already
changed to high-amplitude cycles
near 3.2 Ma, i;e.an age clearly
preceeding the onset of major
northern hemisphere glaciation at
about 2.5 Ma.

Also, planktonic foraminifers
(common N. pachyderma) record a
very early onset of enhanced cold-
water advection by the Canary
eastern boundary current to the Site
659 region, as early as about 2.9
Ma. On the otherhand, N. pachyderma
was common at the more northerly
Site 657 throughout the Pliocene
since 4.6 Ma. This difference may
imply that the anti-clockwise
warm-water eddy east of the Cape
Verde Islands was much more active
prior to about 2.9 Ma than later.
This eddy is driven by monsoonal
winds from the southwest during
summer and carries warm water to as
far as about 21° N and also to Site
659. The change suggests a decrease
of the monsoon winds as well.

Finally, the striking change
of sediment color during on-
going sedimentation near 11 Ma and
the change in sedimentation rates
and CaCO3 dissolution at 4.6 Ma may
signify major events of deep-water
paleoceanography. The younger event
is also observed at same neighboring
sites in greater water depths (Sites
657, 660, and 661).

SITES 660 and 661

These two sites lie on a depth
transect positioned near the up-
per boundary of a bottam water mass
mixed with North Atlantic Deep Water
and Antarctic Bottom water to
investigate sediment signals of
bottam-~-current action and deep-water
stagnation, as well as bottom-water
circulation between the southern and
the northern east Atlantic.

Other important objectives
were to analyze accumulation rates
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of organic carbon and other sediment
components in order to monitor
the Cenozoic history of north equa-
torial surface-water oceanography;
and to document the advection of
dust during northern winter record-
ing the history of aridity in the
African Sahel zone.

SITE 660

Site 660 is located on the
lower slope about BO km northeast of
the northern end of the Kane Gap
(Tab.l; Fig.l). The seismic record
at this site contains a layered unit
of standing sediment waves in the
upper portion lying on top of a
rather transparent horizon and
another layered seismic unit, the
top of which pinches out in the Kane
Gap.

Holes 660A and B cored three
lithologic units to a maximum pene-
tration depth of about 165 m
subbottan. There is good biostrati-
graphic time control for-Units 1 and
3, and good magnetostratigraphy for
the last 4 m.y., but very little
time control for Unit 2. As a
result, sedimentation rates varied
fram about 28 m/m.y. during the last
0.7 m.y. to about 17m/m.y. fram 0.7
to 3.9 Ma, and 3.3 m/m.y. from 3.9
to about 6.0 Ma.

A complete uppermost Miocene
to Recent section forms Lithologic
Unit 1 spanning the last 6.0 m.y.
Similar to previous sites, it
consists of sedimentary cycles.
Olive light gray nannofossil ooze is
interbedded with dark gray silty
clay containing up to 1.6 % organic
carbon in the uppermost 21 m subbot-
tam. Further below, that is prior
to 0.73 Ma, the carbonate and
foraminifer preservation markedly
increased, but again gradually
decreased prior to 3.9 Ma. Fram the
enhanced sedimentation rates and
increased abundance of biogenic opal
and organic carbon in the uppermost
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21 m subbottam, we infer increased
oceanic upwelling and organic
productivity at the Northern Equa-
torial Divergence combined with
phases of enhanced bottom-water
stagnation during the last 0.7 m.y.

Lithologic Unit 2 is camposed
of cyclic yellowish brown clay which
in most parts is fossil-barren and
compares well with similar units
found at Sites 657 and 659. Litho-
logic Unit 3 consists of middle
Eocene yellowish radiolarian ooze
with chips of chert near the base.
The almost pure radiolarian coze
from about 149 to 130 m subbottom
and probably up to a manganese-rich
layer at 126 m subbottom possibly
formed during a single radiolarian
zone, that of Podocyrtis mitra which
spans less than 1 m.y. at about 43
Ma, Several features such as this
relatively rapid deposition, the
laminated fabric free of bioturba-
tion, the lack of clay and organic
matter, and a mound-like seismic
structure associated with this
facies may reveal the ooze as
displaced sediment, for example as a
sediment dune reflecting a regime of
cyclic bottam-current activity.

Similar to Sites 657 and 659,
the drastic change in the carbo-
nate content and in sedimentation
rates between 3.9 and 4.6 Ma
indicates a major event of desp-
water paleoceanography in the east
Atlantic.

SITE 661

Site 661 is located on a pla-
teau east of the Kane Gap, and lies
almost 600 m above the floor of this
passage (Tab.l; Fig.l). The upper
portion of the seismic record at
this site is nearly transparent with
few faint reflectors. The lower
portion contains a layered and
another transparent seismic unit on
top of a thick layered unit draping
middle Cretaceous basement. Holes A




and B cored a 296.1 m thick section
at this profile consisting of 3
different lithologic units which are
late Cretacecus to Pleistocene in
age. Biostratigraphic age control
wag good in Unit 1 and upper parts
of Unit 3, magnetostratigraphy was
good for the last 31,2 m.y.Unit 2 was
fossil-barren except for its upper-
most part, the lower part of Unit 3
was oompletely non-fossiliferous.

Lithologic Unit 1 consists of
uppermost Miocene to Recent sedi-
ment cycles which comprise light
gray foram-namnofossil ooze interbed-
ded with gray muddy nannofossil ooze
ox c¢lay. Sedimentation rates
averaged 15 m/m.y. during the last
4,2 m.y. and 4,1 m/m.y. pricr to
thizs time. The upper part of Unit
1, which formed during the last 1.4
m.¥., digplays high-amplitude carbo-
nate ¢ycles which are distinguished
from those further below by a
uniformly lowex carbonate content
and higher proportions of organic
warbon (up to 0.65 %) and biogenic
opal. Both variables may imply
increased ocean productivity for
most of the Pleistocene such as at
Site 660. Different from previous
Sites 657-65%, the planktonig
foraminifer fauna at Site 661
continuously has a tropical aspect
during the Pleistocene, The lower
portion of Unit 1 is smaller-
anplitude sediment cycles with only
minor amounts of ¢lay, and
decreasing contents of carbonate
prior to 4.0 Ma, This lithostrati-
graphy closely matches that of the
neighboring Site 660 up to the
precision of susceptibility curve
cycles, but with more carbonate and
lese organic carbon. The marked
changes in CaC@z and in sedimenta-
tion rate at about 4.0 to 4.2 Ma
compare to similar rate changes at
Gites 6§57, 659, and 660 and likewise
indicate a major event of deep-water
aceanography in the earliest
Piiccene.
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Olive brownish to brownish red
cycles of silty clay interbedded
with rare nannofossil coze near the
top fomn the 18 m thin Unit 2, which
is early late Miocene and older in
age. At its base, we encountered
three distinctly weathered bedding
planes with manganese nodules and
clay (20 cm thick), or yellowish
dolanite clay between 92.5 and $3.73
m subbottom. Undoubtedly, these
horizons signify extended hiatuses.
Possibly, they maybe contemporanecus
with the thick radiolarian coze and
manganese horizon at Site 660, dated
at about 43 Ma and younhger.

Below, lithologic Unit 3 is
composed of about 200 m thick
upper Cretaceces and. younger bluish-
greenish zeclite clay and claystone
cycles,In the upper 60 m, it is
interbedded with nannofossil ocoze
covering almost the entire Masstrich-
tian (76-66.5 Ma). Based on the
most oonservative estimates of sedi-
mentation rates, the K/T boundary
could occur 0.8 m (=3.13 m.y.), O
less, above the uppermost nannofos-
gil ooze bed ending at L05.3 m
subbottam, Further work is required
to pin down this possibly existing
boundary more exactly.

SITES 662 -.5664

Sites 662 through 664 were
selected to retrieve a late Neogene
record of climatic variability from
the equator. The primary objective
at these sites was to trace several
paleoceancographic signals back
through the late Neogene to distin-
guish the paleoceanographic and
paleoclimatic history of this region.
A secondary primary objective at
Sites 662, 663 and 664 was to
monitor late Neogene variations in
African aridity, as indicated by
clay and biogenic material contained
in wind-blown terrigencus dust from
the continent.




SITE 662

Site 662 is located in the
eastern equatorial Atlantic (Table
1; Fig.l) on the upper eastern flank
of the mid-Atlantic Ridge just south
of the Romanche Fracture Zone. The
site position was selected in order
to detect both the near-equatorial
divergence signal as well as the
advective southern-hemisphere ocontri-
bution fram the Benguela Current.

The upper Pliocene and Pleisto-
cene section recovered from Holes
662A and 662B is 200 m thick and
camprises one major lithelogic unit
consisting of nannofossil and
foraminifer-nanncfossil ocoze.
Secondary components include clay,
diatans and radiolarians.

Although a useable paleamagne-
tic stratigraphy could not be obtain-
ed at Site 662, the nannofossil and
planktonic foraminiferal biostrati-
graphy provided several well-dated
datums. The depositional rates of
the pelagic sediments average 42
my/m.y. Preservation of calcareous
fossils is good to moderate; preser-—
vation of diatoms is moderate to
fair.

The pelagic layers are inter-
bedded with several slumps, debris
flows and turbidites; these appear
to have originated from topographic
highs and flowed over the pelagic
beds, in some cases tilting the
pelagic beds slightly, but not
deforming them extensively. It
appears that the slumps were added
with little loss of the pelagic
~units to erosion. Using carbonate
layering in core photographs, we
succeeded in correlating between
Holes 662A and 662B and verifying
the continuity of recovered section
over intervals between 0-0.5 Ma and
1.3-3.6 Ma.

A trend toward higher-
amplitude CaCO3 variations and
deeper CaCO3 minima began in the
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late Pliocene at 2.65 Ma and
ocontinued into the latest Pleisto-
cene. This prominent change
slightly precedes the initiation of
significant-scale northern hemi-
sphere glaciation at 2.5 Ma. It may
reflect: (1) increased dilution of
CaCO3 by opaline silica, (2) increas-
ed dilution by eolian dust; (3) in=
creased dissolution of CaC0O3, or (4)
decreased productivity of CaC0j.
Because the mean sedimentation rates
do not change, it seems likely that
explanations 4 (and possibly 3) must
be balanced by explanations 1 and 2.

SITE 663

Site 663 was added to the Leg
108 plan because of the numerous tur-
bidites and slumps encountered in
the upper 100 m at Site 662. The
objectives at this site were
identical to those at Site 662, but
with the major focus on the upper
100 m in order to provide a comple-
mentary record to Site 662, Site
663 is located in the eastern
equatorial Atlanti¢ (Tab.l; Fig.l)
on the upper eastern flank of the
mid-Atlantic Ridge just south of the
Rananche Fracture Zone.

The entire 152 m section cored
is one lithologic unit consisting
of nannofossil and foraminifer-
nannofossil coze of Pleistocene and
late Pliccene age. The lithologic
unit includes five slump layers, as
well as layers with less deformation
{minor tilting). Although a useable
Paleomagnetic stratigraphy could not
be obtained at Site 663, the nanno-
fossil and planktonic foraminiferal
biostratigraphy provided several
well-dated datums. Preservation of
calcareous fossils is generally
good; preservation of diatoms is
moderate to poor.

The depositional rate of
pelagic sediments ranges from about
33 m/m.y. in the uppermost (upper
Pleistocene) pelagic section to 38




m/m.y. in the lower two (upper
Pliocene) pelagic units. As at Site
662, it appears that the slumps at
Site 663 were added as extra
sediment to rapidly deposited
pelagic sections, with little loss
to erosion.

Again using carbonate layering
in core photographs to correlate
between holes, we found that a
continuous composite record was
obtained in pelagic layers represent-
ing time intervals of roughly 0-0.95
and 1.75-2,.6Ma. Combined with Site
662, it appears that we have
recovered a continuous record of the
last 3.6 Ma, except possibly for a
brief interval around 1.2 Ma
disturbed by slumps at both sites.
As at Site 662, the amplitude of
CaC03 cycles intensified from the
upper Pliocene to the uppermost
Pleistocene, with larger percentages
of clay and silica and organic
carbonand lower proportions of
CaCo3.

SITE 664

Site 664 is located in the
central equatorial Atlantic on
the upper-middle flank of the east
side of the mid-Atlantic Ridge just
north of the Romanche Fracture Zone
(Tab.l; Fig.l). The entire 296.8 m
section cored is one lithologic unit
consisting of nannofossil ooze and
foraminifer-nannofossil coze of
Pleistocene, Plioccene, and late
Miocene age. Secondary components
are clay, zeolitic clay, diatoms,
and radiolarians. The two deeper
holes (664B and 664D) contain many
slump units, as well as several
other partially deformed layers.

Paleamagnetic reversal boundar-
ies provided a useful stratigraphy
down to the Jaramillo subchron. The
nannofossil and planktonic foramini-
feral biostratigraphy also provided
numerous datums. Preservation of
calcareousfossils is generally good,
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although it deteriorates below 200 m
subbottom (4.4Ma). This change in
CaCO3 preservation agrees with
evidence in previous Leg 108 sites
of a major change in bottam-water
chemistry in the early Pliocene.
Preservation of diatans is moderate
to peoor in the upper 200 m subbot-
tom, and the sediments are barren of
diatoms below this depth. This
suggests a much lower supply of
biogenic silica from surface waters
due to lower productivity, or poor
preservation of silica on the sea
floor before 4.4 Ma.

The Pleistocene and upper
Pliocene (0-4.4 Ma) pelagic sequerice
was deposited at average rates of
43-46 m/m.y. Early Pliocene and
late Miocene rates averaged about 21
m/in.y. Using carbonate layering in
core photographs for between-hole
correlations, we verified the conti-
nuity ofthe section for the upper
Pleistocene pelagic unit (0-1.2 Ma).
The high recovery and undisturbed
condition of the sections below 200
m subbottom in Hole 664D indicate a
valuable upper Miocene sequence
deposited at high rates.

The slumps in Holes 664B and
664D show surprising variability in
the degree of deformation and age
over small lateral scales (1000 m)
within the same sediment pond. The
slump at about 1.25 Ma appears to
correspénd to similar deformation at
Sites 662 and 663 at that time. all
three sites are located adjacent to
the active transform-fault section
of the Romanche Fracture Zone, sug-
gesting that a major seismic event
associated with this feature may
have dislodged pelagic sediments
over a broad region of the upper
flanks of the Mid-Atlantic Ridge.

As at Sites 662 and 663, CaCQ3
cycles intensified from the
upper Pliocene to the upper Pleisto-
cene, This occurred because of
stronger CaCO3 minima, accompanied




by increased silica and clay
contents in gray-green sediment
layers.

SITES 665 - 668

Sites 665 through 668 compose
four sites in a transect taken
at different water depths down the
southern margin of the Sierra Leone
Rise.Our primary objective in the
Sierra Leone Rise transect was to
retrieve a suite of cores located
close together in space, but span-
ning a large depth range. A
secondary depth-related objective
was to use this close-spaced group
of cores to monitor long-term fluxes
of CaCO3 (both bulk calcareous
nannofossils and planktonic foramini-
fers, as well as individual species
of planktonic foraminifers), dissolu-
tion of CaC03, and downslope move-
ment of carbonate and non-carbonate
fractions.

SITE 665

Site 665 is located in the
eastern equatorial Atlantic in
relatively flat terrain along the
base of the southeastern margin of
the Sierra Leone Rise. Site 665 was
critical to the depth transect,
because it lies well below the
4000-m water depth at which evidence
of relative isolation of the eastern
Atlantic deep circulation may become
evident.

In Holes 665A and 665B, we
recovered a total of 20 APC cores
to depths of 97.9 and 71.7 m subbot-
tan. The sedimentary sequence at
Site 665 is divided into two
lithologic units. From 0-73 m
subbottom, lithologic Unit 1 is
cyclical nannofossil ooze and
clay-bearing nannofossil ooze of
Pleistocene and late Pliocene age
{0-4.6 Ma). Carbonate contents vary
between 0% and 80%, with most values
between 20% and 80%, and a trend
toward deeper CaCO3 minima toward
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the top of the unit. Fram 73-97.9m
subbottam, lithologic Unit 2 is red
clay of early Pliocene (4.6-5.0 Ma)
age and probably older in the
un-fossiliferous lower section.
There is no CaCO3 in this layer,
except in a few turbidite beds
brought in fram shallower depths.

Opaline silica is a secondary
component of both units, except
for some l0-cm thick diatom ooze
layers in the -uppermost 20 m of Unit
1 {0-1Ma). Organic carbon is less
than 1% of the sediment, but is
slightly more abundant in the upper
50 m of the upper lithologic unit.
Several sharp unburrowed contacts
were observed in each unit; these
are probably indicative of erosion
by bottam currents., Several inter-
vals toward the bottam of lithologic
Unit 1 (about 60-70 m subbottam) had
increased manganese contents, sug-
gesting significant periocds of
non-deposition or slow deposition.

Depositional rates average
15-21 m/m.y. fram 0-3.0 Ma in the
upper Pliocene and Pleistocene
nannofossil ooze cycles of the upper
lithologic unit, but only 4 m/m.y.
in the red clay. Between-hole
correlations basedon paleomagnetic
susceptibility data verify the
continuity of the composite section
to a depth of 68 m subbottom
(roughly 3.5 Ma).

The increasing amplitude of
the Pliocene-Pleistocene CaCOj
cycles at Site 665, accompanied by
increasing organic carbon and
cpaline silica, is similar to trends
observed at other sites on Leg 108,
The Sierra Leone Rise is located in
an area marked today by relatively
low preductivity, with higher
productivity both toward the north
(the north equatorialdivergence
zone) and the south {(the south
equatorial divergence zone) .Neverthe-
less, the climatic indicators
available in shipboard analysis of




Site 665 sediment suggest a trend
toward higher productivity, higher
terrigencus dilution, and possibly
stronger dissclution through the
late Pliccene and Pleistocene
similar to that observed at the
southern sites.

At Site 665, the large early
Pliocene shift in the Callz compensa-
tion depth marked by the onset of
CaC03 sedimentation occurs betwean
4,1 and 1,8 Ma, This age is com-
parable to the late stages of a
aimilar shift observed at other Leg
108 sites.

The stratigraphic sequence at
Gite 665 records large changes in
the depth of the CCD and changes in
the productivity of equatorial
surface waters. Prior to 4.1 Ma,
this site was below the CCD and was
characterized by slow deposition of
pelagic clays., Cerbonate deposition
in this interval occurred only by
the rapid deposition of two thin
carbonate-rich turbidites. At
approximately 4.1 Ma, the lowering
of the CCD resulted in the deposi-
tion of a sequence of nannofossil
and foraminifera-nannofossilooze.
Little or no siliceous material and
organic carbon were deposited fram
4.1 to 2.5 Ma, Organic carbop
preservation increased at about 2.5
Ma, while biogenic opal preservation
increased at about 1.5 Ma. The
increase in organic carboun preserva-
tion was the result of increased
productivity in the surface waters
or increased preservation because oOf
reduced oxygen conditions in the
degep water. The increase in bio-
genic opal preservation indicates an
increase in surface-water producti-
vity that resulted in generally
increased deposition rates for the
interval 1.5 Ma through present.

SITE 666

gite 666 is located in the
eastern eguatorial Atlantic in
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relatively level terrain along the
base of the southeastern margin of
the Sierra Leone Rise. Two major
lithologic units are recognized at
Site 666. Unit 1 (0-140m subbottam)
is composed of nannofossil, foramini-
fer-pnannofossil and siliceocus=~
nannofessil pelagic oozes of Pleisto-
cene and early Plivcene age (0-4.1
Ma) interbedded with numerous small
and large foraminifer sand turbid-
jtes, Mud-bearing, clay-bearing and
muddy nannofossil oozes are less
common. Biogenic opal is restricted
to the upper 27 m subbottom. The
unit varieg in color from pale
brown, very pale brown, light
yellowish brown, reddish yellow.
Nannofossil cozes and siliceous
oozes that are rich in organic
carbon are generally dark gray in
color. Below 27 m subbottom, the
colors are generally light gray,
olive gray and white, Numerous
turbidites interrupt the pelagic
deposits throughout this unit.
Large turbidites (up to 12 meters)
were also observed and comprise
approxmately 50% of the total
section.,

The carbonate content of this
unit varies from near to { ta
greater than 80%. ILow carbohate
values are found in the upper 27 m
of the section and coincide with
high percentages of biogenic silica.
Diatoms are the primary biogenic
opal component, although radiolaria
are also present. The primary
terrigenous camponents are clay {(up
to 35%), accessary minerals and
guartz. Organic carbon increases
above 10 m subbottan from negligible
values togreater than 1% by weight.

Lithologic Unit 2 (140-150 w
subbottam) is composed of white to
pale yellow clay-bearing nannofossil
ooze and pale brown, light yellowish
brown to vellowish brown silt-beax-
ing clayey-nannofossil coze. Graded
bedding and sharp lower contacts are
camson. Foraminifers are aenex-""




absent or rare in the pelagic
deposits, but are quite common in
the turbidites. Accessoty minerals
are an important component of the
terrigenous fraction, while clay
ooncentrations reach 25%. This unit
appears to correlate with the top of
Unit 2 at Bite 6635.

The depositional history at
Site 666 reflects the complex inter-
actions of pelagic deposition
interrupted by turbidite deposition.
Prior to 4.1 Ma, this site was
located near the CCD. Clay with
occasgsional nannofossil ooze layers
in the uppermost portion of the clay
interval were deposited by pelagic
processes., These depogits were
interbedded with rapidly deposited
foraminifer turbidites. Between 4.1
Ma and approximately 1.5 Ma, the
pelagic depasits were generally
foraminifer~-nannofossil ooze and
nannofossil coze with variations in
clay concentrations. After that
time, biogenic opal productivity in
the surface water increased, and
deposition of the biogenic opal
fraction has continued throughout
the late Pleistocene, Organic
carbon preservation in the sediments
increased at approximately 2.5 Ma,
correlating with the similar
increase at Site 665, Throughout the
entire record at Site 666, turbidite
deposition dominated the sedimentary
precesses. Based on a xough
correlation of lithologic Unit2 at
this Site and Unit 2 at Site 663,
approximately 75 m of additional
sediments {wostly foraminifer sand)
was delivered to Site 666 by gravity
processes.

SITE 687

N, Site 667 was the third site in
the 2ierra Leone Rise depth tran-
sect {Sites 665-668), The 376.5m
section recovered at this site
contains six lithologic units.
Iithologic Unit 1 consists of alter-
nating layers of Pleistocene
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foraminifer-nanncfossil coze and
clay-bearing foraminifer-nannofossil
poze which vary in color from dark
hrown to light yellowish brown. The
carbonate cantent af this unit
varies fram 20 to 80%. Quartz and
clay are the principle neon-carbonate
component, while biogenic opal
occurs usually in trace amounts
(less than 10%}. Lithologic Unit 2
consists of a coarser-grained
foraminifer-nanmofossil ooze inter-~
bedded with foraminifer sands of
early Pliocene to early Fleistocene
age. The foraminifer~-nannofossil’
ocoze and nannofossil ooze are
generally light gray to white in
color and exhibit both graded and
reverse graded bedding. The sand is
generally white in color and has
shrap contacts.

Lithologic Unit 3 consists of
upper Miocene to lower Pliocene
cycles of white to light gray
foraminifer-nannofossil coze and
nannofossil ooze interbedded with
very pale brown to light yellowish
brown muddy nannofossil ooze. The
carbonate cantent of this unit
varies from 70 to 80%. Unit 4 is an
upper Miocene slump deposit about 10
meters thick with mixtures of lith~
ologic Units 3 and 6.

Lithologic Unit 5 consists of
middle Miocene cycles (60 to 70
cam thick) of white to very pale
brown mud-bearing nannofossil ooze
and clayvey nannofossil coze inter-
bedded with yellow and brownish
yellow nannofossil-bearing silty
clay. The carbonate content varies
from less than 20% to greater than
80%. Clay concentrations increase
up to 85% and guartz compeses up to
10% of the sediment, while biogenic
opal occcouwrs only in trace amcounts.
Unit 6 consists of upper Oligocene
to middle Miccene light greenish
gray muddy-nannofossil ooze and
clayey-nannofossil chalk interbedded
with grayish-green silicecus-bearing
nanncfossil coze and claystone. ™




carbonate content of this unit
varies fram near 0% to greater than
80%. Biogenic opal composes up to
45% of the sediment.

Sedimentation rates are based
on paleomagnetic, nannofossil
and foraminiferal datums in the
middle Miocene to Pleistocene inter-
val. These groups as well as diatams
also provide stratigraphic datums
for the Oligocene and lower Miocene
interval. Sedimentation rates are
14.7 to 12.4m/m.y. from ¢ to about
‘2.4 Ma. Stratigraphic uncertainties
between 2.4 and 14.0 Ma did not
allow reliable sedimentation rates
to be calculated for this time
interval, however, the available
resolution deoces indicate rates
ranging from 7.7 to 19.6 m/m.y.
Between 14.0 and 16.0 Ma, sedimenta-
tion rates averaged 19.7 m/m.y. and
then decreased to 12.5 m/m.y.
throughout the lower Miocene and
upper Oligocene,

The history of sedimentation
at this site reflects changes in geo-
graphic position relative to the
equatorial high-productivity =zone
and changes in the reworking of
sediments because of bottom current
scouring. During the late Oligocene
through middle Miocene, high concen-
trations of biogenic opal in these
sediments indicate that the producti-
vity in the surface water above this
site was generally high. Continuous
pelagic deposition continued through-
cut the middle Miocene, but the
concentration of biogenic opal
decreases significantly. At this
time the sedimentation was cyclic
with sediment cycles attaining a
thickness of 60 to 70 cm. Pelagic
deposition was interrupted in the
late Miccene by a slump which mixed
the older, more silicecus material
with clay-rich depositis. Cyclic
deposition of clay-rich and clay-
poor nannofossil coze resumed in the
late Miocene and ocontinued until the
early Pliocene (about 4.0 Ma). Fram
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the early Pliocene to the early
Pleistocene (abut 4.0-1.5 Ma), the
sediments at this site have
significantly higher concentrations
of foraminifers. Foraminifer sand
are common and may be a result of

.either winnowing or turbidite

deposition. Bottam scouring may have
also removed significant portions of
the finer material during this time.
Normal pelagic sedimentation resumed
at about 1.5 Ma and continued
throughout the Quaternary. Through-
out this time, increased clay
concentration suggest that eolian
material became a significant com-
ponent in the sediments deposited at
this site.

SITE 668

Site 668 is located near Site
366 in the eastern eguatorial
Atlantic on the relatively flat
crest of the Sierra Leone Rise and
is the shallowest of the sites
ocanprising the depth transect on the
southern margin of the Sierra Leone
Rise,

Operational problems, followed
by the illness of a crew mem-
ber, denied ocur reaching most of our
objecives at this site. One core
was retrieved from Hole 66BA and a
total of four cores were recovered
from Hole 668B. The sediments
recovered are all nannofossil ooze,
varying from muddy- nannofossil coze
to muddy foraminfer nannofossil ocoze
to mud-bearing foraminifer-bearing
nannofossil ooze. Secondary compo-
nents include clay,quartz, and
biogenic opal. Paleamagnetic strati-
graphy defined the Matuyama/Bruhnes
boundary and the Olduvai subchron.
Nannofossils and planktonic foramini-
fers provide several biostratigra-
phic datums. Preservation of
calcareocus fossils was very good,
but few siliceocus fossils were
observed. Deposition rates averaged
12 to 18 m/m.y. in the upper Plio-
cene to upper Pleistocene sequence




(0-2.0 Ma). Too few shipboard
analyses were made to detect signifi-
cant trends at Site 668. Both fram
the lithology and the state of
preservation, the overall sequence
is charateristic of a low-producti-
vity surface-water enviromment and a
deep-water regime not heavily under-
saturated with CaCO3.
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The scientific party aboard
JOIDES Resolution for Leg 108 of the
Ocean Drilling Program consisted of:

William Ruddiman, Co-Chief Scien-
tist (L-DGO); Michael Sarnthein
Co-Chief Scientist (FRG); Jack
Baldauf, Staff Scientist (TAMU); Jan
Backman (Sweden); Jan Bloemendal
(URI); William Curry (WHOI); Paul
Farrimond (UK); Jean-Claude
Faugeres (France); Thomas Janecek
{L-DGO); Yuzo Katsura (Japan};
Helene Manavit (France); James
Mazzullo (TAMU); Jurgen Mienert
(FRG} ; Edward Pokras (L-DGO);
Maureen Raymo (L-DGQ);  -Peter
Schultheiss (UK); Ruediger Stein
{FRG); Lisa Tauxe (SIO); Jean-Pierre
Valet (France); Philip Weaver (UK);
Hisato Yasuda (Japan).

Leg 109

Introduction

Leg 109 of the Ocean Drilling
Program was the second of two legs
dedicated to drilling zero-age crust
in the median valley of the
Mid-Atlantic Ridge (MAR) south of
the Kane Fracture Zone (KFZ). Leg
106 was the first of these legs and
started drilling a hole {648B) on
the summit plateau of a small axial
volcano 70 km south of the fracture
zone using a newly designed hard
rock guide base (HRGB) (Detrick,
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Honnorez, et al., Geotimes, May
1986; Nature, May 1986, vol. 321).
Legs 106 and 109 were designed to
investigate the first of the 12
COSOD top priority program reccm-
mendations: "processes of magma gen-
eration and crustal construction at
mid-oceanic ridges" (COSOD, 1981).

The prime aim of Leg 109 was to
re-enter and deepen Hole 648B and to
run a comprehensive suite of down-
hole logs in the basement at this
site., Back-up plans included logging
DSDP Hole -395A, drilling in the
walls .of the KFZ, drilling in the
active hydrothermal vents of Site
649, and drilling and logging DSDP
Hole 418A. The order in which the
back-up sites would be drilled or
logged depended on the time
available following the termination
of operaticons at Hole 648B. (The
objectives for Leg 106 were outlined
in the October 1985 JOIDES Journal,
and the initial report for that leg
was detailed in the February 1986
JOIDES Journal.)

Preliminary Results

The following site reports were
received fram Leg 109 Co-chief Scien-
tists Wilfred Bryan and Thierry
Juteau:

Site 648B

ODP Site 648, Hole 648B
{22055,32'N,44956.85W) is located on
the sumit of a small axial volcano
in the median valley of the Mid-
Atlantic Ridge at a depth of 3344 m:
This hole was re-entered during Leg
109 on April 29, cased and in
re-enterable condition on May 30.
Initial drilling and coring removed
cement fill left during Leg 106.
The hole was deepened fram 33.3 m to
50.5 m sub-bottom, a total increase
in depth of 17.2 m. Core recovery
within the interval advanced was
approximately 2.19 m, for a total
recovery rate of 12.7%. Much of the




time spent in the hole was devoted
to attempts to stabilize the hole
with cement and in re-drilling fill.
Stabilization seems to have been
accomplished with the casing.
Further attempts at coring and
deepening the hole were abandoned
because all campatible drilling jars
had been damaged in operations at
this site.

The additional penetration
extended the lithologic sequence
recognized by Leg 106 participants.
Starting at about 34 m depth, we
passed through a fine-grained to
glassy dark basalt which appears to
be less than 1 m thick; beneath this
is a distinctive moderately
vesicular basalt 1-2 m thick with
both partly filled "segregation
vesicles" and numerous miareclitic
cavities. Below this gas-enriched
zone the basalt becomes massive and
more coarsely crystalline and
plagioclase crystals increase in
size and abundance downward.
Alteration is minor, usually
appearing as dark halos along
fractures or sample margins.

This sequence can reasonably be
interpreted as a single cooling
unit, very likely the upper part of
a lava lake ponded within the lower
part of the small volcanic cone
penetrated by Hole 648B. The vesicu-
lar interval may result fram rising
gas being trapped beneath the
quenched surface skin (the fine~
grained to glassy lithology), while
the thicker lower massive interval
may represent the interior of the
lava pond, with some accumulated
plagioclase phenocrysts.

Cement fill used to stabilize
the upper part of the hole was
re-cored and sampled for paleanagne-
tic analysis. In a unique
experiment, the magnetic polarity
was measured on samples taken from
the cement core. The cement
polarity is induced by the field in

37

the adjacent basalt, so it can be
used as the equivalent of a downhole
magnetic log. This cemented interval
(15-25 msub-bottam) included part of
the reversed unit reoognized on Leg
106. The validity of the method was
confirmed by the similarity between
the cement polarity and that
previcusly measured in the bhasalt at
the same levels., Detailed inter-
pretation of the data suggests that
the reversal is more likely due to
rotation of pillow-sized basalt frag-
ments rather than to field reversal.-

Using shore-based chemical analy-
ses obtained on Leg 106 samples,
detailed c¢émparisons have been made
to the existing data base of dredge
samples from the vicinity of the
drill site. This shows that basalts
from Site 648 are members of a
distinctive chemical group that has
been sampled elsewhere along the
central and western side of the
median valley, including Site 649.
These maybe products of a common
rift eruption extending at least
from Site 648 to the Kane Fracture
Zone,

Site 669

Site 669 (23°931.02'N,
45902.75'W) is located on the gently
sloping sumit of a mountain forming
the western rift valley wall of the
Mid-Atlantic Ridge, immediately to
the 'south of the Kane Fracture Zone
at a depth of 1979 m. To the east,
the mountain shelves rapidly into a
6200-m deep nodal basin five miles
(8 km} distant. Site 669 was chosen
to deploy a positive displacement
coring motor in an attempt at an
unsupported bare-rock spud-in.
Sulmersible dives in this area have
shown the top of the rift mountain
to be composed of gabbros with
surficial rubble and intermixed
sediment. The aim of drilling here
was to sample these gabbros.




Site 669 was occupied during the
period May 31 to June 2, on agently
sloping area about 1.5 miles (2.4
km) southeast of the main summit. A
3.5-hour ccmbined TV/sonar survey of
the area revealed an almost smooth
bottom comprising rubble with
intermixed sediment, with local
sediment ponds covered by north-
south trending ripples. The site
chosen for drilling was on a low
north-south ridge formed of angular
rubble. It was felt this type of
bottom would best constrain the
coring motor until a hole in the
underlying basement could be
started.

A single hole was drilled (Hole
669A) to a total depth of 4.0 m
sub-bottom through basalt rubble and
sediments., At 4.0 m sub-bottom,
extremely hard basement was
encountered and although drilling
continued for several more hours,
penetration was virtually zero. On
trying to retrieve the core barrel
it was found to be jammed, and the
pipe was tripped to the surface on
June 2, A total of 0.1 m of
fine-grained aphyric basalt rubble
was recovered, with distinct altera-
tion halos and orange clays on the
outer surfaces. The basalt presum-
ably derives from the higher slopes
of the mountain; the nature of the
underlying basement remains unknown.

JOIDES Resclution departed Site
669 at 0200 hrs June 2 and was on
location at DSDP Site 395A by 1200
hrs, to begin logging operations
there.

Site 395a

JOIDES Resolution arrived at
DSDP Site 395 (22°45.35'N, 46°04,90°
W, depth 4484 m) at 1200 June 2, and
Hole 395A was re-entered at 1019
June 3 for a nine-day program of
logging and downhole experiments.
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Immediately after re-entry, equili-
brium tamperatures through the 112 m
of casing were measured, verifying
that ocean bottam water continues to
flow down the hole, at a rate on the
order of a thousand liters per hour.
A 45-m) sample of undisturbed
borzhole fluid was taken at 544 m
subbottom. The pipe was run very
slowly and without circulation or
rotation to hole bottom at 606 m
subbottan, with minimal disturbance
to borehole temperatures. The pipe
was then held at the bottam of the
hole, and temperatures as close to
equilibrium as possible were
continuously logged inside the pipe
with the BGR temperature probe. The
results indicate that the downhole
flow extends to about 400 m sub-
bottom, and that a linear;
conductive gradient holds in the
deeper section of basement.

The pipe was then pulled up
within the 112 m of casing, and the
494 m of open hole through basament
was successfully legged during the
next four days with the following
tools (in order of deployment}):
Schlumberger GST- ACT-NGT (neutron
activation), German magnetometer
(vertical field only), Schlumberger
LSS-DIL-SFL (sonic and resistivity),
German magnetic susceptibility, LDGO
multi-channel sonic¢, Japanese mag-
netometer, large- scale resistivity,
and Schlumberger LDT-CNT-NGT (1litho-
density plus inclinometer). The
pipe was then pulled out of the hole
and offset 100 m northwest, where
the background geothermal gradient
was measured in the sediments of
Hole 395C. The pipe was pulled to
the surface by 1200 June 9, and a
straddlepacker was installed in the
BHA. After 7TV verification of
mudline depth and re-entry at 0700
June 10, the packer was successfully
set at 396 and 536 m, for bulk
permeability measurements over the
lowermost 210 and 80 m, respective-
ly, ofopen hole. The allotted eight
days for logging Hole 395A had




expired when the packer go-devil
lodged in the pipe on retrieval.
Operations at Site 395 were teminat-
ed when the bit was pulled on deck
at 1930 June 11.

All loygs were affected to some
degree by irregular hole conditions,
but preliminary interpretation of
the log data suggests the following
results., Deep in the hole, campres-
sional sonic velocities are 5.0-5.5
km/s and shear wave velocities are
about 3 km/s, but cycle-skipping
mars the data from the shallow
section, as occurred in Layer 2A in
Hole 504B. Neutron porcsities are
about 10-20%, and densities are
2.2-2.8 g/cc. Resistivities are
about 10-100 ohm-m in the upper 400
m of basement, increasing to about
200 ohm-m 'in the deepest 100 m. The
magnetic data c¢learly show a single
reversal about 150 m into basement.
Several distinct units, roughly
10-50 m thick, are apparent in the
logs, and the basement is presumably
heterogeneous over similar vertical
scales. HNone of the leogs show any
evidence for the plug of cement that
disappeared into the formation
during Leg 45. Most of the section
is gquite permeable, and bulk
pemeabilities of the upper 300 m,
lowermost 210 m, and lowermost 80 m
are orders of magnitude higher than
the extremely low value measured in
the deepest 25 m during Leg 78B.

The only tools on board during
Leg 109 that time did not allow to
be run were the borehole televiewer
and Schlumberger dual laterolog.
Overall, Leg 109 was very successful
in establishing Hole 395A as a
geophysical reference section,
canplementing results at Holes 418A
and 504B.

Site 670A

Site 670a (23°10'N,45°01.93'W,
depth 3600 m) is located on the
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sloping west wall of the median
valley, about 5 km west of a line
connecting Sites 648 and 649, It
lies within an anomalous region in
the median valley, characterized by
deeper than average seafloor, and a
distinct westward offset in the
central magnetic anomaly. The hole
was placed in the center of an area
of several square kilometers of
serpentinized peridotite discovered
by scientists in the submersible
ALVIN,

This site was selected for
drilling because the peridotite was
poorly exposed at the surface and
deeper sampling might determine if
it is a rootless fault slice and
might provide other clues to its
mode of emplacement. This also
appeared to be an ideal site in
which to further test unsupported
spud-in and the effectiveness of the
positive displacement coring motor.

A sonar reflector was placed on
bottam prior to spud-in at 11.15 on
June 12, The coring motor quickly
washed in about 4 m in loose
sediment and easily established
position. Core barrel #1 was
recovered without any mechanical
problems associated with the core
barrel assembly, but at 14,30 on
June 13 when the second core barrel
was retrieved, two latch fingers
were found to be broken off and the
lower half of the core barrel
assembly remained in the motor.
Consequently, it was necessary to
trip pipe to recover the rest of the
barrel and samples from the coring
motor, Because this core barrel
design was evidently unreliable, the
coring motor was replaced with a
standard rotarycoring assembly.
Pipe was lowered and the sonar
reflector and the mud pit above the
hole were spotted about 14.00 on
June 14.The 4' x 8' pit was
re-entered on the first pass at
about 14,30, re-entry into the hole
was confimmed by -a "no-weight loss"




state in the pit with pipe at 3637 m.
Although the pipe descended toone
side of the center of the pit, it
was guided into place as itslid down
the side of the pit. The pit was
nearly full of drilling mud that had
been pumped down just before pulling
out of the hole, and this may have
helped to prevent slumping and alsc
may have helped lubricate the
re-entry,

Core recovery was not notably
different with the rotary drive than
with the coring meotor. Jamming of
loose rubble in the catcher and
lower end of the barrel was a
problem with both systeams. Our best
recovery in a 9.5 m run was in Core
#5R, with 1.60 m of rubbly serpen-
tinized peridotite. Recovery of
0.25 ~-0.50 m was more Ltypical;
although we made several approximate-
1y 18 m rung to establish depth in
the hole, this did not increase the
amount of core recovered. Some
potentially serious sticking was
encauntered near the end of the
drilling period. Drilling terminat-
ed with recovery of Core #10W at
10,30 on June 16 in order to permit
a timely departure for Barbados. We
consider the hole could have been
continued if we had time for proper
casing and conditioning.

Total penetration was 92.5 m
below sea floor; approximately 6.5 m
of this was loose rubble and
sediment, Although core recovery
ranged from 3 to no more than 12
percent, some valuable samples
containing unserpentinized mantle
minerals were recovered. Magnetic
property studies are limited by
rarity of orientable core, but still
may indicate whether the serpenti-
nite could contribute to the offset
in the magnetic anomaly pattern.
Many samples have excellent
deformation textures that may
provide cliues to the mode of
emplacement. The geclogic setting,
almost at the axis of the median
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valley, defies all conventional
notions about oceanic stratigraphy
and spreading mechanisms.

SCIENCE SERVICES
Publicaticons

On bDecember 10, 1985, the QDP
Publications Group sent requests for
proposals (RFPs) to sane 20 prospec-
tive bidders for production of the
Proceedings of the Ocean Drilling
Programm. The reguested proposals
were for two principal phases of our
publishing program: {1} typesetting
and page makeup, and (2) print-
ing,binding, and distribution.

Five fims interested in submitt-
ing proposals sent representatives
to a bidders' conference that was
held at ODP headquarters-in College
Station on January 13, 1386. Seven
firms submitted proposals by the due
date, February 3. Six proposals were
for typesetting and page makeup, and
two were for printing, binding, and
distribution. Later in February., an
evaluation team -- consisting of
Rusg Merrill, Curator and Manager of
Science Services; Bill Rose, Super-~
visor of Publications; and Lynn
Holst, Manager of Contracts -- set
out on a l0-day tour to assess the
plants and related facilities of the
responsive bidders.

Following receipt of these
bidders' best and final offers, con-
tracts were executed with Consul-
tants & Designers, Inc,, of Anaheim;
California, for typesetting ard page
makeup, and with EBdwards Brothers aof
Ann Arbor, Michigan, for printing,
binding, and distribution. BRBoth
firms are thoroughly sxperienced in
their respective phases of the
contract provisions, and both ars
accustomed to upholding high stan~
dards in production. {(Consultants &
Designers has been the Deep Sea
Drilling Project’'s typesstting and




page-makeup subcontractor for the
past several years.) In addition,
both subcontractors were the low
bidders in their respective areas.

In a related matter, the JOIDES
Planning Committee last fall request-
ed ODP to assess possible econamic
benefits of publishing the Part B
portion of the Proceedings volume
(mostly the in-depth, peer-reviewed
papers) independent of ODP's Publica-
tions Group. Accordingly, we sent
an additional RFP to 15 leading
science publishers to elicit their
bids. Of these publishers, 2 are
professional gecscience societies, 5
are university presses and 8 are
camercial publishers.

To ensure that the costs we
would be comparing would be truly
comparable, both RFPs mentioned
previously, as well as the one that
went to the science publishers,
described a Part B volume that meets
the design criteria and quality
standards that were defined by the
JOIDES Information Handling Panel
and Planning Camittee. Further, we
assumed that peer review would be
conducted under ODP's supervision in
either case, so that the role of an
outside publisher would not include
selection of manuscripts. Thus, in
essence, the published works would
be the same, whether published
in-house by ODP or by an outside
publisher.

As it happened, we received no
bids fram publishers in response to
this publishers' RFP; therefore, we
are wnable to make a rigorous campar-
ison of costs in the preferred way:
The bids we received for typesetting
and page makeup and for printing,
binding, and distribution, as
outlined earlier, did, however,
offer prices well below those
assumed in making preliminary
estimates of CDP publication costs.
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A copy of a typical Part B
volune (modeled on DSDP Vol. XC, Pt.
2) will cost the scientific com-
munity about $63.00 (8.1 cents pex
page) including delivery to the
reader. To put this price into
perspective relative to costs of
other technical publications, we
compared it to institutional sub-
scription prices for 1B reputable
geoscience journals. The cost of
publishing Part B volumesin-house
compares favorably to current market
prices for similar publications
produced elsewhere: at 50.081 per
page, this part B volume would cost
slightly less than half the average
price of $0.187 per journal page,
undercutting all c¢f the commercial
and many of the society publications
surveyed.

ODP ENGINEERING
Drill String Studies

ODP is making major modifica-
tions to TBAMU's Heave Motion
Computer Program. An option in the
program for computing the real and
complex Eigenvalues and mode shapes
for a realistic vessel/drillstring
configuration has been tested. Same
work remains on develeping a
procedure to take full computational
advantage of the tridiagonal form of
the matrices in the complex Eigen-
analysis.

The TAMU Heave Motion Software
Package is being tested using
example problems selected from
appropriate technical articles in
the open literature. We are just
beginning this effort but the
initial results are quite pramising
and some modifications to the
software have been implemented to
facilitate the comparisons. At the
completion of this task, a
recommendation for additional
information and the level of
confidence in the numerical predic-




tions will be discussed with the ODP
Operations and Engineering staff.

Efforts have also been focused
on developing the capability to
utilize the new NCAR and DI-3000
software package for displaying the
numerical results generated using
the heave motion program.

An analytical closed form
solution for predicting Eigen values
and displacements, based upon a
simplified drill string model, was
examined. When campleted, this will
provide another means of checking
the validity of the heave motion
camputer model .

Recently, we have focused our
attention on two aspects of the
drill string analysis. The first
aspect has been the completion of
the graphics and plotting capabil-
ities of the Heave Motion Program:
The second aspect has been the
development of an analytical
solution for the heave response, a
promising development that may
provide a simpler and more compact
computer code for a shipboard
system, as well as a reliable means
to check the more detailed heave
motion software. '

Hard Sea Floor Spudding System

The first Hard Rock Base (HRB)
was successfully deployed and cement-
ed last November on the Mid-atlantic
Ridge at Site 648 during Leg- 106. A
total depth of 34 meters was
drilled, with 16-inch casing being
set 8 m below the sea floor. The
highly fractured young pillow basalt
Presented a real challenge.

Hole 648B was abandoned earlier
than anticipated on Leg 106 due to
hcle instability, lack of working
drilling jars, and to regroup and
tackle the problems on Leg 109 in
April-June 1986.Leg 109, which
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departed Dakar in late April, has a
revised drilling game plan for Hole
648B. Smaller hole sizes will be
drilled using larger drill collars.
Also, several different types of bit
cutting structures will be tried.
The upper 250 feet of hole will be
drilled until a flush joint string
of 10-3/4" casing has been set and
canented. Fram that point, a 9-7/8"
hele will be drilled and cored.
Additional sets of drilling jars
will be on hand for avoiding stuck
bottomhole assemblies. A positive
displacement coring motor will be
aboard to drill the hole if needed.

New 12-1/4" hard formation tri-
cone bits built by Smith Tool Com-
pany will be used for opening up the
existing 9-7/8" hole in preparation
for running the 10-3/4" casing. 'The
new bit has wear pad lugs located on
the upper bit body to provide protec-
tion to the legs and shirt tails in
abrasive formations. The wear pads,
coupled with hard facing and wear
buttons on the legs of the bits, are
designed to prolong cone bearing
life.

Two new 9-7/8" core bit types
have been designed and built. An
extended conical {type 7) and short
chisel (type 75) cutting structure
will be employed. Additional hard
facing and carbide wear buttons will
be located on the legs and shirt
tails of the bits to increase the
life of the bearings in the core bit
cones. The cutting structures being
developed are designed to extend bit
life in fractured abrasive basalt
formations,

TV Running Sleeve

Design work and fabrication is
canplete on a modified "TV running
sleeve." The sleeve, rather than
being a separate package, adapts to
the standard TV frame. The new
sleeve and centralizer allow the VIT




frame to be run on the 10-3/4"
casing string. The frame is
required for use on both Leg 109 and
Leg 110,

Sediment Coring Systeans

Design improvements to the
Extended Core Barrel (XCB) have been
completed. Circulation to the
cutting shoe has been enhanced and
now is adjustable by changing a
"flow restriction ring” inside the
shoe. If necessary the flow can be
diverted internally rather than to
"face discharge." This technique is
successfully used in many mining-
type core barrel designs.

A multiple core catcher capabil-
ility has been added and now the use
of the Acker collet-type oore lifter
can be supplemented with the ODP
spring loaded dog-type core
catchers.

43

The new, longer throat and -

adjustable nozzle XCB bit design
allows better control and more
variability in cutting shoe flow-
rates. Design of the new "Venturi"
vent assembly is ccamplete.

It is anticipated that these
modifications will result in
improved XCB performance. Reduced
incidence of core jamming and
washing should result in higher
recovery rates and less core dis-
turbance.

Navidrill Core Barrel (3.75 NCB)

A design review meeting was held
in College Station in February with
representatives from Norton
Christensen's Mining and Petroleum
Research and Development groups.
Ways to enhance corehead circulation
and control bit weight on the
diamond core headwere discussed.
Norton will develop a proposal for

the required design changes and
present it to ODP engineering. No
schedule has been set for the second
round of design modifications and
sea trials of the slimline wireline
retrievable mud coring system.

Core Bit Development

Rock Bit Industries {(RBI1) has
campleted the design and fabrication
of a new "hard rock" XCB bit. The
final design reflects a re-entry
compatible, 10-1/2" outside diameter
(0.D.) bit. The 3.8" inside dia-
meter (I.D.) core guide will be
retained but with a much longer
throat to provide a more effective
“"choking" or flow diversion to the
XCB cutting shoes. Five TCI cones
{6-1/2" bearing size) will be offset
1/8" to increase the gouging action
of the bit. This should result in
increased penetration rates. The
additional offset can be tolerated
since the XCB bit does not have to
trim a core as does the conventional
ODP core bits. The new bits will
have adjustable jets for more
optimized bit hydraulics.

Two types of TCI inserts will be
evaluated, a medium length chisel
type and a medium length conical
type. These bits must be able to
drill soft and medium formations at
an acceptable rates of penetration
(ROP) and still hold up while
drilling indurated and basement-type
rocks.

The prototype bits will be
available for shipboard evaluation
{sea trials) in April 1986, but no
ship time is scheduled at present.

Hydraulic Bit Release

The new HBR-107 model hydraulic
bit release was evaluated twice in
rotary core barrel holes by the ODP
development engineer on Leg 107. The




unit successfully released one of
two times. The failure to release
apparently was caused by detritus
infiltration into the mechanism.
Leg 107 tests showed that the
HBR-107 model will require further
refinements to improve reliability,
especially in exclusion of detritus
fram the moving parts.

Drill Pipe Inspection

Dr. Roderic Stanley, a highly
recamended NDE consultant, has been
retained to evaluate the ODP drill
string inspection problem. He has
examined the current situation,
visited the ship to inspect the
drill string and shipboard layout,
surveyed the current state of the
art in drill pipe non-destructive
testing, and made recammendations on
the best methods for ODP drill
string inspection. Both new develop-
ments and adaptations of current
inspection equipment were considered.
Dr. Stanley completed the task of
selecting the best available
technigue (i.e. external flux
leakage buggy with cross-sectional
area determination) and vendor
(Baker Tubular Services) to inspect
our pipe in the 12-18 month interim
while a more state-of-the-art inspec-
tion system specifically adapted to
our situation is explored/developed.
Baker has submitted a proposal for a
full pipe inspection service to be
performed at the first Barbados port
call in June. Dr, Stanley's final
report was received by ODP in early

April.

Dr. Stanley alsc coordinated a
concurrent study by Cortest Labora-
tories of Cypress, Texas, to examine
the entire drillstring from a
fracture mechanics point of view.
The result of that effort was to
identify critical components,
establish critical flaw sizes and
crack growth rates, and determine
inspection frequency and required
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flaw-detection resolution., Cortest
Laboratories completed a fracture
mechanics study to identify the
fatigue and/or corrosion-fatigue
Propagation parameters of given
crack sizes in ODP operations and on
ODP drill pipe (5" and 5-1/2").
This will lead to rational selec-
tions of minimum flaw sizes required
to be found by a pipe inspection
system versus necessary frequency of
pipe inspection.

TAM "Drilling™ Packer

A primary objective of Leg 110
is to conduct permeability injection
tests in a series of single-bit
holes penetrating an overpressured
thrust zone or "decollement." To
accomplish this task, an open hole
packer is required that is capable
of being deployed as part of the
bottomhole assembly during drilling.
ODP is working with TAM Interna-
tional on the design and develogment
of an open hole drilling packer. A
preliminary design was approved and
machine drawings were completed.
Prototype fabrication began in
January 1986, and prototype testing
was accomplished in April. The
hardware will be sent to Barbados
for use on Leg 110 (July-August
1986}). An ODP Special- Tools
Engineer will be aboard to assist in
the operation of the equipment.

Drill-In Liner

Efforts are underway to provide
an 11-3/4" drill-in liner capability
for Leg 110 operations. The system
will be re-entry campatible and will
allow the-drilling-in of an 11-3/4"
casing string utilizing a mud motor
powered underreamer., The
11-3/4"string can be hung off at any
point in the 16" casing string with
a modified off-the-shelf liner
hanger giving maximum flexibility to
the casing program.
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Drill-In Casing

Design review of the DSDP
drill-in casing system has been
completed. Several potential
problem areas capable of preventing
downhole release of the system were
identified. Most probable cause of
failure on Leg 78 was excessive
clearance and inadequate material
hardness in the lower &g mechanism,
leading to brinelling of the
shifting sleeve and subssguent
lock-up.Retrofit drawings have been
prepared and all identified
deficiencieg will be corrected.
This system remainsg scheduled for
Leg 110 as s backup to the 11-3/4"
linex hanger system,

Lockable Plapper Float Valve

Design work has begun on a new
model of the Float Valve that will
have the ability to lock in the open
position and later be unlocked back
to its normal spring-shut mode. The
new float valve will ‘be used in the
XCB bottomhole assembly to enabla
logging tools and other open hole
instruments {(packers, geophones,
water samplers, ete,) to pass out of
and re-enter the pipe wobsiructed,
without either releasing the bit or
drilling without a float valve (as
is now required}. The new model
lockable flapper is targeted for sea
trials on Leg 132,

i
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WIRELINE LOGGING SERVICES OPERATOR REPORT

The following report includes
excerpts from Leg 107 Preliminary
Report and an update of log analysis
being currently performed at the
Borehole Research Group at Lamont-
Deoherty Geological Observatory
{L-DGO) . Further information may be
obtained by contacting Dr. Roger
&nderson, Director of Operations or
Cristina Broglia, L-DGO Logging
Scientist during Leg 107, at the
Borehole Research Group {(BRG),
Lamont-Doherty Geclogical Observa-
tory, Palisades, N.Y. 10964,

SUMMARY OF LOGGING RESULTS FROM LEG
107 (TYRRHENIAN SEA)

Logging operations, with Schlum-
berger and BRG-specialty tools, were
planned at four sites: 650, 651, 652
and 654, Of these sites, only holas
6512 (Vavilov Basin) and 652A {(Sar-
dinian continental margin) were log-
ged. Logging was not conducted at
Site 650 (Marsili Basin) or Site 654
{8ardinian continental margin) be-
cagse operations at these locatians
were terminated prematurely due to
jamming of the drillstring. An addi-
tional hole, 655B {(magnetic ridge,
Vavilov Basin} was logged with the
resistivity-sonic velocity-garma
ray-caliper combination. However,
while an initial run with the bore-
hole televiewer was successful, a
second run was aborted when the tool
cablehead flooded as it was lowered
into the drillpipe.

Site 651

The following suite of standard
downhole measurements were sSuCccess-
fully performed at Site 651: the
resistivity-sonic velacity-gamma
ray-caliper combination was operated
fram 33% to 119 meters subbottom and
the density-porosity-natural spec-
tral gamma ray was operated from 273
to 119 meters subbottom, An impass-
able bridge at 339 meters subbottom

prevented logging the lower part of
the sedimentary sequence and the
basament during the first run. Also,
attempts to clear a severe hole con-
striction during the second run, at
273 meters subbottom, failed when
the drillstring became stuck at that
depth.

Overall, the quality of the log-
ging data at Site 651 was very good.
However, the density log exhibited
values that weresystematically lower
than the core results, This differ-
ence was attributed to the rugose
nature of the borehole wall which
allowed drilling fluid to infiltrate
into the gaps between the detector
skid and the borehole wall and which
decreased the reading of the mea-
sured sanple.

Another problem that plagued
Bite 651 logyging was the thorium and
potassium contributions to the total
gamma ray response was underesti-
mated because a congtant in the soft-
ware of the spectral gamma ray tool
was set incorrectly during the log
recording. The curves have bheen re-
processed fram the total count rates
and the values are now correct.

Because the average core recav-
ery in the logged interval was ap-~
proximately 28%, logging data was
used to supplement the qualitative
and quantitative lithologic informa-
tien in order to develop a more
accurate sediment lithostratigraphy,
particularly in the interval from
265 to 310 meters subbottom where
core recovery drops to 6%. Lithologi-
cally, the coring data suggested
that the logged interval primarily
consisted of marly nannofossil ooze
and chalk interbedded with volcano-
genic sediments which were dated to
be 150,000 to 1.6 m.y. old. However,
the gamma ray and veloeity logging
data indicated that the volcanic
sedimentary component of the section
accounted for approximately 55% of
the total sediment thickness in the




logged interval and that the impor-
tance of volcanic sedimentation was
seriously being underestimated.

At Site 651, the volcanogenic
intervals were marked by high radio-
activity values (up to 240 GAPI
units), especially a high contribu-
tion of thorium (up to 40 ppm) and
uranium {(up to 11 ppm). These
values, as observed in the carbonate
intervals (see unit 2 of Fig.l, for
instance), seemed to indicate that
the input of volcanogenic material
was quite constant even during
periods of normal pelagic sedimenta-
tion, possibly by aeolian transporta-
tion. Further, the Th/U ratios
suggest that these sediments owe
their source to the continental
Roman volcanic province (Locardi,
1967). If this information is con-
firmed by laboratory analysis, at-
tempts will be made to relate the
volcanic intexrvals in the cores,
which cover a timespan of 1.5 m.y.,
to the different volcanic events in
the Raman province.

Site 652

At Site 652, the resistivity-
sonic velocity-gamma ray-caliper
combination and porosity-natural and
induced spectral gamma ray combina-
tion were operated in an area that
would be troubled by bad hole condi-
tions. During the first run the
sonic velocity-resistivity-gamma ray
string would not pass below 371.5
meters subbottom and the hole was
logged up from that depth. On the
second run, the induced spectral
gamma ray tool replaced the density
tool in the nuclear combination
because its additional weight and
other factors were needed to operate
in the less than ideal hole condi-
tions. However, the tool string was
stopped by a bridge at 269.5 meters
subbottom and logs were run from
that depth. After running the drill-
pipe down to 429.5 meters subbottom
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to reopen the hole and after circu-
lating sea water for 30 minutes, the
same nuclear combination would not
pass a hole constriction at 371.5
meters subbottom and logs were re-
corded from that depth up to 269.5
meters below the seafloor.

Site 652 results clearly show
that the quality of log data was
affected by either conditions in the
borehole {particularly, the Pliocene
section of the hole) or by very
rapid changes in the hole size. Over-
all, the resistivity and velocity
measurements seemed less sensitive
to the borehole effects and the
natural and induced spectral gamma
ray results were better in the
Messinian section of the hole (189
to 369 meters subbottam) where hole
conditions slightly improved. On the
other hand, problems did occur as
the gamma ray spectrum data included
large contributions from the bore-
hole fluid, due to the same problem
that occurred during recording at
Site 651. These data as well as the
induced spectral gamma ray data are
being reprocessed at the Schlum-
berger computing center in New Or-
leans in an attempt to reduce the
borehole effects. The experience of
the logging crew at Site 652 showed
that operating the neutron porosity
tool without excentralizer does not
give gquantitatively reliable re-
sults, particularly when the hole is
badly enlarged. Results from this
operations suggested that contamina-
tion by the borehole f£luid to the
total count rates produced an over-~
estimate of the sediment porosity in
the logged interval.

Log analysis of 652A is currently
being focussed on the interpretation
of the induced spectral gamma ray
data in the Messinian interval. This
investigation has three objectives:
1) the development of a detailed
lithelegy in the low recovery inter-
vals (core recovery in the upper
Messinian is about 29%); this has




been accomplished by using the ele-
mental yield ratios to detect high
carbonate gypsiferous siltstones/
sandstones and low carbonate c¢lay-
stones/mudstones, 2) the calibration
of spectral gamma ray data on select-
ed samples and quantitative computa-
tion of mineral volumes; this has
been tentatively achieved using
smear slide results as core data,
since no XRD/XRF data is available
and 3) the determination of the
relationship between the cyclicity
in sediment depositicn observed on
logs and the synrift evolution of
the basin; the hypothesis that cycle
frequency might be tectonically or
climatically controlled is now being
studied.

Site 655B

At Site 655B, the resistivity-
sonic velocity-gamma ray- caliper
combination was run from 195 up to
71 meters subbottom. The objectives
at this site were to check the hole
conditions before operating the bore-
hole televiewer and to use sonic
velocity, radicactivity and resistiv-
ity curves to characterize the dif-
ferent basalt flows in the section.
Note that core recovery at the site
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was 43%. However, troubles plagued
the operation as the first arrival
picking software for velocity did
not work properly and even after
reprocessing were unable to provide
good velocity measurements. Results
indicated, however, that the logged
interval included 115 m of basaltic
flows, along with the sediment-
basalt interface and 10 m of the
overlying sediments. The logs showed
that two distinct units in the
basalts, an upper unit that is high-
ly fractured and a lower unit that
is less fractured but more altered.
Moreover, the data indicated that
there was an increase in natural
radiocactivity in the lower unit. It
has been speculated that this in-
crease could be due to either the
precipation of uranium fram the sea-
water circulating within the frac-
tures and pillow margins or the
presence of alteration products. In
addition, a fine scale cyclicity on
the order of 2-5m in the resistivity
data allowed for the identification
of individual lava flows.

REFERENCES

Locardi, E., 1967. Uranium and
Thorium in the volcanic processes.
Bull. Volc., 31l: 235-260.
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Figure 1

Figure 1 shows the original logging data as well as the
quantitative interpretation of the lithologic canponents as deter-
mined by the Terralog analysis software. The abbreviations and
their units of measure are GR (Gamma Ray, GAPI units), CALI (Cali-
per, in.), ILD, ILM (Deep and Medium Resistivity, ohm*m), SFLU
(Spherically Focused Resistivity, ohm*m), VP (Campressional Seonic
Velocity, km/s), Neutron Porosity (%), Bulk Density {g/cc), URAN
& THOR (uranium and thorium, ppm), POTA (potassium, %}. The
figure also shows the division of the logging data into log-
stratigraphic units that are based on the relative percentages of
volcanic and pelagic sediments calculated from gamma ray and
velocity input logs.
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SPECIAL REPORT: DEVELOPMENT AND USE OF
PACKERS IN ODP

The following special report to
the JOIDES Journal was written by
Dr. Keir Becker of the Division of
Marine Geology and Geophysics at the
University of Miami, Coral Gables,
Florida

INTRODUCTION

A packer, simply defined, is a
device that produces a hydraulic
seal in a borehole, If this seal is
properly maintained, then the hydro-
logic properties of a geclegical
formation, such as pore pressure,
transmissivity (which is related to
permeability} and storage coeffi-
cient (which is related to porosity)
can be tested by the application of
differential fluid pressures to the
isolated section. In addition, if
the formation is permeable enough
then fluid samples fram the isclated
area can be drawn for testing. Pac-
kers are designed to either be a
weight-bearing part of the drill-
string (i.e. a drillstring packer)
or as a separate tool to be lowered
on a wireline (i.e. a wireline
packer). Furthermore, a drillstring
or wireline packer can be designed
to be a single-element packer (Fig.
1) which isolates the area between
the packer seal and the bottom of
the borehole or as a straddle packer
{Fig. 1) which produces two hydrau-
lic seals in a borehole and allows
for the testing of formation proper-
ties in the zone between the seals.

The packers associated with the
Deep Sea Drilling Project (DSDP) and
those to be used in the Ocean Drill-
ing Program (ODP) produce the hydrau-
lic seals necessary for operation in
the borehole by inflating rubber/
steel elements with drilling fluids.
The elements found in this type of
packer (known as an inflatable pac-
ker) are generally constructed of an
internal rubber bladder (covered

by Keir Becker

with an expandable steel mamber for
strength) which is coated with an
ocuter rubber cover (Fig. 2). The
outer rubber and steel coverings
both serve to grip the borehole wall
during operations and to protect the
inner bladder, which must remain
unpunctured in order to maintain the
hydraulic seal,

Inflation of the elements is
accomplished either by pumping
fluids from the drillship down to a
packer (such is the case with a
drillstring packer) or by means of
an electrically powered downhole
pump which is located within the
packer (such is the case for a wire-
line packer). During the inflation
operation, typical rubber/steel ele-
ments can be inflated to twice their
uninflated diameters. However, it
should be noted that a greater
degree of inflation does not gquaran-
tee a stronger hydraulic seal but
instead has been found to produce a
weaker seal that can withstand only
limited formation testing pressures.
In contrelling the amount of infla-
tion and the packer formation pres-
sure it is necessary to evaluate
anticipated hole conditions and
formation properties and the planned
testing pressures. The packer infla-
tion pressure is defined as the pres-
sure (measured at the surface pumps)
relative to hydrostatic pressure at
which fluid is pumped into the
elements when they are inflated.
Given good hole conditions, the ele-
ments should be inflated to either
approximately half the planned test
Pressures (if higher pressures are
expected) or to at least 500-1000
p.s.i. However, care must be taken
not to inflate the elements to
Pressures which will fracture the
formation and thereby invalidate any
testing.

In the case of the drillstring
packer, the inflation mechanism is
enabled by initially dropping a
retrievable go-devil down the bore-
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hele which keys into the plumbing
system of the packer. Once properly
seated, a go-devil can perform
several functions such as establish-~
ing the hydraulic seal within the
borehole, directing fluids pumped
down from the drillship to either
the rubber elements during inflation
or into the formation for testing,
carrying pressure recorders that
monitor data for pore pressure and
permeability determinations and
possibly carrying a sample chamber.
Moreover, using a go-devil that is
retrievable with a sandline allows
multiple sets to be taken as long as
the elements maintain their struc-
tural integrity.

FORMATION TESTING USING DRILLSTRING
PACKERS

During formation testing several
parameters can be determined from
the isolated zone in the borehole.
The most critical of these para-
meters and the one fram which forma-
tion properties are determined is
the fluid pressure in the isolated
section of the borehole and at the
surface pumps. During testing, it is
also important to measure the rate
at which fluid is pumped from the
surface.

It is necessary to measure and
distinguish between three different
pressure values in the isclated sec-
tion of the borehole since they
determine the overall sequence in
the testing procedure at each tested
zone and the estimation of formation
permeability. These are the hydro-
static pressure, the in situ pore
pressure and the test pressure.
Hydrostatic pressure is initially
measured (before packer inflation)
in order to check recorder calibra-
tions and to provide a reference
baseline for the in situ and test
pressures. Once the packer 1is
inflated and the formation isolated,
fluid pressure in the borehole will
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slowly approach the in situ pore
pressure. The time that it takes to
reach equilibrium is dependent on
the formation permeability and may
take as much as 2-3 hours of passive
monitoring. During active testing,
permeability is estimated from the
behavior of pressure in the borehole
as measured in response to control-
led pumping from the surface through
the go-devil and into the formation.

Pressure measurements are made
by several kinds of downhole pres-
sure recorders (e.g. self-contained
mechanical recorders, self-contained
electronic recorders and electronic
recorders on a conducting cable}.
Presently, the ODP uses four self-
contained mechanical recorders that
are housed in a special carrier that
attaches to the packer. These packer
recorders, which are manufactured by
the Kuster Co., are calibrated for
four different maximum pressures
(9950, 11900, 12000 and 15275
P.S.i.) be set to record for 3, 6 or
12 hours.

Other parameters, such as perme-
ability, can be determined using
either pulse or constant flow tests.
In a pulse test, downhole recorders
monitor the decay of a short, instan-
taneous pressure pulse. In a rela-
tively impermeable geologic forma-
tion, the pericd of decay will be
long in comparison to the duration
of the pulse. In a relatively perme-
able formation, the pressure pulse
will decay too rapidly to allow for
the resolution of permeability and
therefore a constant flow test must
be conducted. The decay of the pulse
is described by an integral which is
dependent on transmissivity (a func-
tion of permeability) and storage
coefficient (a function of formation
porosity}. Fitting the pulse test
pressure data to the integral
results in a more accurate determina-
tion of permeability than of poros-
ity as transmissivity is better re-
solved than storage coefficient.




During & constant flow test,
fluids sre pumped from the surface
at a known constant rate while the
downhole pressure is monitored until
it reaches a steady-state volume. In
theary, when steady-state iz reached
then permeability can be estimated
by using a form of Darcy's Law. In
practice, it may take too long for
true steady-states conditions to be
reached and therefore, permeability
is usually estimated from the re-
sults of several flow tests at gif-
fering rates. It is also important
to note that the ranges of perme-~
ability values over which pulse
tests and flow tests yield results
greatly overlap and it is often not
possible to determine, before test-
ing, which type of test will be more
appropriste. In practice, it is
advisable to attempt pulse tests
before flow tests since flow tests
disturb the pressure field around
the borehole to a greater degree.
Also, it should be noted that the
time reguired for pulse testing
increases with decreasing perme-
ability and that, conversely, time
increases with increasing perme-
ability for flow tests.

A BRIEF REVIEW OF PACKER USE DURING
DSOPF AND ODF WITH IMPLICATIONS FOR
THE FUTURE

During the Deep Sea Drilling
Proiject, the only packer used was a
single~element drillstring packer
that was made by Lynes Interna-
tional. Termed the Lynes packer,
this packer was intended as 2 rotat-
able gafety tool (i.e. a blowout
preventer) and was considerably more
complicated than that reguired for
formation testing only. Although
successfully tested on DSDP Leg 38,
the rotational capability of the
packer was never quite perfected as
it was prone to inflate during drill-
ing which seriously damaged the rub-
ber elements., However, the Lynes
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packer was successfully uvsed in a
non-rotating mode to measure forma-
tion pressure and permeahility in
DEDP Holes 501 and 504B during Legs
&8, 6%, 83 and 32 (Anderson and
Zoback, 1982; Anderson et al.,
1985}, in Hole 3%5%A during Leg 78B
{Hickman et al., 18984} and Hole 397C
during Leg %2. Also during DSDP,
there were only 5 in sity measure~
ments of permeability in holes which
penetrated oceanic basement (Ander-~
son and Zoback, 1982; Becker et al.;
1983; Andersoh et al., 198%), of
which 4 were in Hole 504B.

Further the Lynes packer was
alsc successfully used to collect
large volume {up to 51 liters)
samples of borehole fluids. Though
successfully collected, it was unfor-
tunate that most of these samples
were seriously contaminated with
drilling fluids, drilling muds and
grease from within the sampler. Fur-
ther, because of its complicated
design, the fact that its elements
were not designed for collecting
multiple sets and possibly because
it was a perfectly good tool that
was being used in a mode for which
it was not intended, the Lymes pac-
ker proved difficult to use for
scientific purposes.

In 1484, during the interim be-
tween DSDP and ODP, the National
Science Foundation provided funds
for the refurbishment of the Lynes
packer to better its performance and
increase its use by the scientific
community. However, severval factors
such as the costs of refurbishing
the Lynes packer versus purchasing a
new packer, its history of use dur-
ing DSDP and the reluctance of the
manufacturer to undertake the refur-
bishing operation, indicated that
the OLF and the scientific community
would probably be best served if a
tacker was purchased elsewhere. In-
vestigations indicated that a new,
resettable drillstring straddle pac-
ker could be purchased from TAM In-
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ternational at a price camparable to
that of refurbishing the often-
Plagued Lynes packer.

Further investigation showed
that, fram the standpoint of safety,
a straddle packer performed much
better than a single-element packer
at handling the forces placed on the
drillstring. Also, an excellent fea-
ture was that a hydraulic failure
anywhere within the system did not
result in one or both elements being
locked in undeflatable positions but
resulted in the deflation of both
eleaments, thereby limiting potential
damage. In addition, fram an opera-
tional standpoint, the TAM straddle
design could be operated as a
single-element packer, a double-
element double strength single pac-
ker, a straddle packer and as a
straddle packer which could test
either the straddled interval or the
interval below the lower element.
The most serious limitation was it
could only be used in a non-rotation
mode.

The TAM straddle packer was de-
ployed once during the first year of
ODP in Hole 418A on Leg 102. This
initial trial was only a partial
success as the packer did not fully
inflate while in the borehole. The
problem was subsequently solved by
increasing the diameters of the flow
ports and by establishing a required
waiting period for full inflation
and deflation of the packer.

During initial preparation for
Leg 110 (Barbados), it became appar-
ent that the hydrogeologic measure-
ments critical for the success of
the cruise could not be efficiently
and safely accomplished using the
non-rotatable TAM straddle packer
and that a wireline packer, which
would have accomplished these mea-
surements, would not be developed in
time. Therefore, ODP engineers ne-
gotiated with TAM International for
the construction of a rotatable,
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single-element drillstring packer.
In comparison, neither packer has
parts that are interchangeable but
both can be used for the same kinds
of tests and can use the same set of
go-devils. Further, the TAM rotat-
able packer has the minimum inside
diameter (3.84 in.) to be fully
compatible with ODP logging tools.
Therefore, planning indicates that
each TAM packer will be used during
Leg 110 operations. The rotatable
packer will be used to conduct perme-
ability/pore pressure tests in sta-
ble, open hole conditions and the
straddle packer will be used,
through perforated casing in un-
stable conditions, for pore pressure
measurements and possibly outside
the casing in stable formations.

For Leg 111, excellent hole con-
ditions and temperatures approaching
200 deg C. are expected for Hole
504B. However, the temperature range
over which the TAM drillstring pac-
kers can be used will be restricted
by the temperature ratings of the
rubber canpounds of the elements and
seals. Although commercially avail-
able rubber O-ring seals, made of
special elastamers, are effective to
temperatures as high as 300 deg C.,
the combination of elasticity,
strength and resettability (which
are necessary if the packers are to
operate properly) may be difficult
to achieve. Further, even if the
packer elements constructed of the
high temperature rubber compounds
are effective to 200-250 deg C. ques-
tions remain over the range of test
pressures that can be used as well
as the life expectancy of the ele-
ments,
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ODP DATABANK REPORT

The JOIDES/ODP Databank received the following data between
February 1986 and May 1986. For more information concerning the
ODP Databank, please contact Carl Brenner at the Lamont-Doherty
Geological Observatory, Palisades, N.Y.

From D. Hayes (L-DGO): Two unpublished geophysical maps, "Bathym-
etry of the North-Atlantic off Northwest Africa" and "Microphysio-
graphy and Bottam Reflectivity Characteristics of the North Atlan-
tic off Northwest Africa", to aid in Leg 108 drilling.

From H. Stagg (Australia, via J. Kennett-URI): Preliminary copies
of MCS lines documenting proposed Prydz Bay drillsites. Alsc, BMR
MCS lines 21 and 31, in the Prydz Bay area.

From A. Mascle (France): MCS lines 1072 and 2127, with naviga-
tion, to document Leg 110 site LAF-6; navigation for MCS line
128. Also, final navigation of French MCS lines with shot points
and site locations, No. Barbados area.

From D. Hussong (HIG): Reproducible copies of the MCS lines col-
lected aboard R/V MOANA WAVE, ODP Site Survey of the Peru Margin;
along with dredge and heatflow data and digital tape of naviga-
tion with underway geophysics. Also, CDP navigation for MCS lines
Peru 2, Yaquina Basin area; navigation with line identification
for HIG MCS survey.

From K. Lighty (ODP/TAMU): Digital tape of navigation merged with
underway geophysics for JOIDES RESOLUTICN Leg 101, microfilm of
seismic profiles collected and a copy of the underway report.

From M. Langseth (L-DGO): Heatflow profile over the Barbados
Rise, at location of Leg 110 back-up sites LAF-4 and LAF-S,

From R. von Huene (USGS): Copies of Peru Margin MCS lines 2 and
3. Also, re-processed versions of Peru Margin lines CDP-2 and
CDF-3.

From B. Taylor (HIG): Migrated section of MCS lines 13, 14 and 5
collected by R/V MOANA WAVE on the ODP Peru Margin site survey.
Also, microfilm of the 3.5 kHz data and mixed frequency seismic
reflection records.

International Phase of
Ocean Drilling
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JOIDES COMMITTEE REPORTS
EXECUTIVE COMMITTEE REPORT

29-30 APRIL 1986

The following paragraphs are
highlights of the April meeting of
the JOIDES Executive Camittee which
was held in Annapolis, Maryland.

The meeting was divided intoc two
sessions, a joint session with the
ODP Council and a separate business
session. The joint session was co-
chaired by D. Heinrichs (NSF} and J.
Knauss (EXCM) and included the sign-
ing of a Memorandum of Understanding
by the European Science Foundation
Consortium,. The business session was
chaired by J. Knauss.

MEMORANDUM OF UNDERSTANDING SIGNING
CEREMONY

The ceremony was presided over
by W. Merrell (NSF) and E. Seibold
(ESF). During the opening remarks,
Merrell noted that the European Sci-
ence Foundation (ESF) Consortium was
last of the candidate members to
join the ODP and commended those
people responsible for their dili-
gence in coordinating the 12 coun-
tries of the consortium into an
organized body. It was stated that
the ESF Consortium consists of
Belgium, Denmark, Finland, Greece,
Iceland, Italy, the Netherlands,
Norway, Spain, Sweden, Switzerland
and Turkey. Seibold responded that
the signing of the MOU will
hopefully aid in the building of
bridges between nations, eventually
including the eastern bloc nations,
through the development of personal
relations between scientists. The
ceremony was concluded by the
signing of the MOU and the passing
of a resolution by EXCOM which
welcomed the ESF Consortium to the
Ocean Drilling Program.

FY87 PROGRAEM PLAN AND FY87 BUDGET

JOI stated that the FY87 Program
Plan was a managerial and scientific

plan that would achieve both COSOD
and JOIDES objectives. JOI also
stated that the FY87 budget was
based on advice from NSF and covered
a range of possible budget levels
between 534 - 36M (TABLE 1}. The
budget, developed in concert with
the ODP subcontractors, consists of
three categories: a target budget of
$36 M (with justifications), a lower
budget of $34.3 M (with a program of
impact if the target was not
achieved) and an increased budget of
$38.1 M, if additional funds became
available.

It was the consensus of EXCOM,
after reviewing the operations bud-
get of TAMU, that due to the crit-
ical role that publications plays in
the success of the program, that
this operation be fully implemented
at this time. EXCOM alsc requested
that TAMU revise their budget to
include a more detailed explanation
of the low budget program. After
reviewing the L-DGO budget, the
EXCOM agreed that the budget for
Wireline Logging Services should
remain at levels no lower than $2.75
M and endorsed the suggestion by
L-DG that they approach the Office
of Naval Research (ONR) for funds to
purchase a dipmeter for use in the
logging program. EXCOM also approved
the expenditure of funds by Wireline
Logging Services to develop the Side-
wall Entry Sub. After reviewing the
JOI budget, EXCOM agreed that the
Site Survey Databank should be bud-
geted at the levels considered
acceptable by the Databank Review
Panel, however, the remainder of the
budget was in need of re-evaluation
and revision. It was the consensus
of EXCOM that JOI develop a revised
program plan by August 1986 which
reflected a potential long-term re-
duction in the US contribution and
which emphasized the low budget
figures.

In considering the impact that
potential reductions in US Federal




spending may have on the ODP, as a
result of the Gramm-Rudman-Hollings
legislation, the EXCOM advised JOI
and the subcontractors that the low
budget figures may indeed be the
long-term reality of the program.

PARTICIPATION OF THIRD WORLD
SCIENTISTS

In a continuing effort to in-
volve geoscientists from the Third
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World community in the ODP, the
JOIDES Office reported that positive
responses had been received fram the
Intergovermmental Oceanographic Com-
mittee {(IOC), the Scientific Commit-
tee on Oceanic Research (SCOR) and
the International Union of Geologi-
cal Sciences (IUGS) in terms of
providing funds for travel and es-
tablishing better communications
with the worldwide scientific cam-
munity.

TABLE 1 - TARGET BUDGETS

{in millions)

FY86 FY87 FY87 FY87

operations low budget target high budget
Jot 1.43 1.47 1.56 1.66
L-DGO 2.50 2.60 2.75 2.89
TAMU 32,00 30.20 31.70 33.60
Totals  35.90 34,30 36.00 38.10
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PLANNING COMMITTEE REPORT
28-30 May 1986

The following paragraphs are
highlights fram the May 1986 meeting
of the JOIDES Planning Committee.

SHORT-TERM PLANNING
Leg 109 (MARK-II)

At its January meeting, PCOM
recommended that the deepening of
Hole 648B, established on Leg 106,
is the highest priority of Leg 109.
A logging program is also to be con-
ducted during this cruise, barring
exceptional drilling and recovery
rates at Site 648B. JOIDES RESOLU-
TION should go to DSDP Hole 395A
after 30 days at 648B and proceed
with the logging program which will

include the FRG differential thermo- °

meter, the Becker packer and the
" nuclear cambination tool.

Leg 110 (Barbados)

No problems are anticipated for
Leg 110 as all safety reviews are
completed and the science program
has been approved. However, the in-
clusion of the casing perforation
program into the overall drilling
pPlan was unclear. The issue will be
clarified by TAMU and reported on at
the August 1986 PCOM meeting.

Leg 111 (504B)

The PCOM reaffirmed that the
deepening of DSDP Hole 504B is the
prime objective of Leg 111. PCOM
recamended that up to five days be
reserved, early in the cruise, to
conduct advanced piston coxing (APC)
at a downwelling site near 504B and
for APC and extended core barrel
{XCB) coring to basement at 504B.
This latter operation is designed to
study alteration processes at the
upwelling area. PCOM approved the
inclusion into the scientific plan

of the logying experiment, endorsed
by DMP, with time devoted for ver-
tical seismic profiling (VSP) opera-
tions. PCOM recamended that the Los
Alamos Water Sampler be placed on
RESOLUTION for use during the leg.

It was the consensus of PCOM
that the back-up program for 504B
would be the Mottl proposal to drill
several single bit holes within 3 km
of Site 501/504 to further define
the nature and pattern of hydro-
thermal flow through the sediments
and underlying shallow basement. It
was agreed that the decision to
abandon operations at S04B and insti-
tute the back-up program would be
left to Leg 111 co-chief scientists.
The PCOM also recammended that, as a
further back-up to the Mottl propo-
sal, unsupported bare rock drilling
be conducted at the Galapagos spread-
ing center,

Leg 112 (Peru Marginj

PCOM recommended that Leg 112 be
extended 5 days and that a total of
52 days be allotted for drilling. Of
that time, thirty-six days are to be
devoted to TECP objectives, twelve
days for SOHP objectives and the
remaining four days are to be shared
between TECP and SOHP cbjectives at
Site 3 in the Lima Basin.

The Science Operator indicated
that clearances have been requested
from the Peruvian govermment and
that no problems are anticipated.

Leg 113 (Weddell Sea)/Leg 114 (Sub-
Antarctic South Atlantic)

PCOM recommended that Legs 113
and 114 be jointly briefed. However,
it was generally agreed that Leg 114
is scientifically strong on its own
merits and should not be considered
as a back-up program to Leg 113.
PCOM agreed that the first priority




sites on Leg 113 should be Wl (Maud
Rise), W2 (Maud Rise) and W4 (Caird
Coast). Sites W5 (Weddell Seal, W6-B
{South Orkneys) and W10 ({(Bransfield
Strait} will be attempted after the
prime program. The PCOM recommended
that the primary scientific objec-
tives for ILeg 114 be Sites SA8 {Agul~
has Basin), SA3 ({DSDP Site 513) and
SA SW (NE Georgia Rise).

MEDIUM-FRANGE PLANNING
Site Surveys

NSF reported that all U8 site
survey propasals for the eastern
Indian Ccean will be funded. Also
NSF noted that site surveys by cother
nations have been funded and all
relevant work should be completed by
Spring 1987.

Prilling Program (TABREE 1)

At its April meeting, the EXCOM
requested that PCOM re-examine the
Red Bea drilling program with a view
towards the potentially veolatile
political situation in the region
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ard on the basis of problems recent-
ly experienced by France and the FRG
during survey work in the Gulf of
Suez. PCOM accomplished this request
through the developmment of two sets
of drilling schedules, one with the
Red sea program (Option 1) and
another with the Red Sea replaced by
another objective (Option 2)., After
extensive discussion, it was the
consensus of PCOM that Option 1 be
adopted as the prime Indian Ocean
drilling plan with Option 2 the al-
ternate program should the Red Sea
program be eliminated fram the sche-
dule. IOP and SOHP were asked to
comvent on an extended Exmouth pro-
gram to accomplish deep strati-
graphic objectives.

LONG-RANGE PLANNING

Por the Western Pacific drilliing
program, POOM accepted the proposal
by WPAC, for a 9 leg drilling pro-
gram, as the bhasis for planning
noting that this schedule is tenta-
tive and subject to modification by
iterations of the schedule. The 8-
leg program is listed in Table 2.

TABLE 2

WESTERN PACIFIC DRILLING
{not in priority or chronglogical order)

Lau Basin

Bonin, Mariana 1
Bonin, Mariana 2

Vamuatu

Sulu, Banda
Great Barrier Reef

Japan Sea

South China Sea
Nankai Trough
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PROPOSALS RECEIVED BY THE JOIDES OFFICE
BETWEEN 1 FEBRUARY - 31 MAY 1986

NEW REVISED
Ref Cate Title Investigator(s)| Inst, Site Survey Panel PO Reanrks
No. [ Rec'a. Avail' | Puture | Reference Reference
pe— | Data Head
ATIANTIC OCPAN
INDIAN OCEFAN
89/8 | 10/1/84 | Mantle heterogeneity leg- Dick, H.J.B, |wHOL Scme 5o 305 U5 Indisn Ooean
drilling on S.W.Indian Ridge Natland, J. 810 LITHF;10P; & W ahop:1st rev.3/85
Fracture Zones =r 3/85 Further cev'd 5/36
& 5/96 incorp. 162/7, 186,/
e 5/86 & 209/D, Also soes
112/8 & 2238
215/ 2/10/86 Pliocens-Holocene sedimentary | Richardson, M Urr Sare | Yes 109 2/86
& palascceanographic history Arthur, M.A. BOHP 1786
of a young rifted margin, P 2/86
Red Sea
21%/9 3/03/84 Bvolution of the Gulf of Aden Simp P.R.K] Nen 1la | Mo Yeu LIT™HP 3/%6 fylated to Propw.
U. U.K. 1oe 1786 119/ & 14Mm
™ /86
223/8 4/14/8¢ Drilling a fracture mone in Ratland,J. 810 Yo Mo e 4/86 Telated o Props.
the Central Irdian Ocean Figher,R.L. LITHP 4/86 B89/8 & 208/8
T 4/86
226/ 5/1/8B6 | Neogene ewolution of the Frell W, Brown U. S | You e 5/86 Rel. to Ti/B s 978
pelagic carbomate systems & P 5/86
deep circulation of the
equatorial Indian Ocean
L8000
129/d 01,/21/8q COP cpportunities in the Davy, B.W, D.8.1.8. | Sam |Yea |wenc 1785 Revimed 5/96
Bounty Trough M. Zanland BOHP 1/83
=P 1/85%
. ;> 3 1785
CEPRC 5/86
228/Q 5/5/86 | Drilling in the Waddell Sea Hinz,K. BCR,IFRG Yes Mo I 5/86 Rel. to S4/C
{East Antarctic continental Dogtmenn, K. ™ 5/86 Leg 113
margin) Puetterer 0. | NI, FIC SoHP 5/86
2i10/Q 5/8/86 | Drilling the Wilkes Land Eittreim,s, usGs Same | Yes 5o 5/86 USSAC South Pacific
margin, Eastern Antarctica Hampton, M.A, : TECP 5/86 Workshop
Tanahashi M. | Geol.Burv ] .
J;
- WEST PACIFIC
46/D | 3/5/84 | Processes of continental Hayes, D.E.  Fotsl Yes Same WPAC 2/86 Relatsd to Props.
rifting & evolution of pasaive Lewis, S.D. TECP 2/86 147/D,194,/D,216/0
continental margins; Ladd, J. SHP 2/86 & 218/D.Farvised
South China Sea Diehold,J. LITHP 2/86 2/86 .Mature Frop.
83/D | 9/5/84 | Izu-Ogasawara(Bonin) Arc Okada, H. Shizuoka Yes WPAC 9/84 Revised 7/85 & 4/86
transect Univ,Japarg TECP 4/04 Japanese Workshop
. Takayanagi,¥. | Tohuku t1, ] LITHP 9/04 Rel, to Prop.171/0
Japen. :
1711 08/13/85 Bonin Region;problems of Taylor,B. HIG Yen St WPAC 8,83 OSSAC West Pacific
intra-oceanic arc-trench LITHP 8/85 . Rel.to
development. THCP 8/85 Prop. 83/D.Rev. 4/86
206,/ 12/310/8Y Great Barrier Roef:glops Davies,P.J. BMR, Same | Yes P 12/85 USSAC Carhonate
sedimentation adjacent to a Sywondas, P.A. Auatralis WeA 1/86 Platforms Morkshap
mixed reefal-carbonate/ TFeary,D. TECP 3/86 Formerly included
epiclastic shelf in Prop.126/0:
Q0GB-2 super-prop.
Rev, 3/86
216/ 2/12/86 Drilling tn the South China Rangin,C. U.PuCurid Yes Mo L™ 2/86 Related to Prope.
Saa Paris 2/86 46,/D, 1470, 194D
Pautot,G. 1FREMER WPAC 2/86 & 218/D
Briais,A. IPG Paris
Topponnier,P. | France
217/ 2/13/84 orilling on the Lord Howe Risgd Mauffret,A. Univ, PeM Sare | Yes SCHP 2/86 Ses Prop.61/D
Mignot ,A. Curie, WPAC /86
France TECP 2/86
213/ 2/13/8B€ Manila Trench & Taiwan Lewis,S. LhoD Saae | Yas TP 2/86 Related to Prope.
Collision Zone, Scuth China Hayes,D.E. LITHP 2/86 46/D,147/D,194,/D
Sea Luandberg, N. Princeton WPAC 2/86 & 216/
Suppe,J. u.
Dorsey,R.
220/ 3/20/8§ Three drilling sites in the Hawkins,J.W. | S10 Sane | Yes TECP 3/86 USSAC West Pacific
Lau Basin LITHP 3/86 Workahop
(T 3/86 See Prop. 189/D
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CENTRAL & PASTERN PACIFIC
214/H 1/31/8q Drilling the trench-slope Ryan, H.F. SGE Yen Some TECF 1/86 USSAC NORPAC W' shop
break:Central Aleutian Porsard Scholl,D.W. CEPAC 1/86 Rel. to 213/F
221/8 3/24/84 late Cemozoic palascenwiron- | Pisias,N.G. |0 Sane | Yos SOHP 3/86
ments tAPC/XCB drilling in the | Mix,A.C, CEPAC 1/86
Equatorial Pacific Lyle,M. r /86
LITHP /86
22278 3/28/Bf Ontong-Java Platesu: origin, Kroenka L.W. | HIG Yes Yos P /86 Ses PrOp. l4HE
sedimentation history and Couilbaarn, M. LITHP 31/86
tectonic processes T TP 31786
Resig,d. CEPNC /86
WA 3/86
22478 4/23/8¢ Drilling in the Escanaba Fisk,M. &t al ] 05U Yes No LITHF 4/86 U.5. INPAC Workshop
Trough:the sediment filled Karlin,R.et all U. TECY 4/86
axial valley of the Gorda Washington CEPAC 4/86
Ridge,N.E.Pacific Holmes M. UsGs
Morton, J.
225/ 4/30/86 Drilling in the Aleutian Cooper ,A.K. USGS Some | Yen TECP 4/86 USSAC NORPAC W' shop
Basin,Bering Sea Marlow, M.S. SOHP 4/86 Rel. to Prope.102/E
CPEAC 4/86 195/E,207/E,211/8
& 229/F
22178 5/2/06 | Subsidence & Eragmentation of | valiier,T.L. |USGS Same | Yes TECP 5/86 USSAC MEREAC W' shop
the Aleutian Ridge and format| Geist,E. CEPAC 5/86 Rel. o 207/E
ion of smmmit basins LITHP 5/86
229/ 5/8/86 | Drilling on the Beringlan Cooper,A.K. | uscs Yes [same |[cEPAC  S/86 USSAC NORPAC W'shop
continental slope & rise, Marlow M.5. SOHP 5/86 Rel. to 195/E,207/E
Bering Sea Anrentroat,J. | Mobil TECP 5/86 & 225/E
231/H 5/6/86 | Drilling in the North Pacific | Mammerickx,J. | 510 Same | Yes =r 5/86 USSAC NORPAC W'shop
magnetic quiet zone at al CEPAL 5/86
LITH®  5/B6
232/d 5/16/86 | Drilling in high temperature Davis, E. at all PGC, Yen Sams LITHP 5/86 INPAC W'shop
zero-age crust on morthern Canada CEPMC 5/06
Juan de Fuca Ridge THCP 5/86
233/f 5/21/86 | Fluid processes & structural FKulm,L.D. osu Yex Scrae SCHP 5/86 INPAC W'ahop
evolution of the central ot al =P 5/86
CEPAC

Oregon socretionary <

5/86
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JOIDES/ODP BULLETIN BOARD

Date

4-8 July

10-12 July
22-23 July
28-29 July

6-7 August
11-15 August
17-18 September
15-16 October

20-21 October* '

late Octcher*
4-6 November*
7-8 November*
19-21 November*
early December*
8-10 January*
28-30 April

Place

Strasbourg

La Jolla

Woods Hole

Corvallis

Denver

Cornerbrook, Newfoundland
College Station
Vancouver

Ann Arbor

Villefranche
Tokyo

Houston

San Francisco
U.K.

Washington, DC /

*Meeting dates are tentative.

19868/1987 MEETINGS SCHEDULE

Camittee/Panel

Iop
IHP
DMP
LITHP

PPSP

WPAC
LITHP

EXCOM (& ODP
Council)
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ODP/TAMU JOIDES PANEL LIAISONS

The following ODP/TAMU staff scientists have been assigned to
liaise with JOIDES panels for planning purposes:

LITHOSPHERE PANEL- Andrew Adamson

SEDIMENTS & OCEAN HISTORY PANEL- Amanda Palmer
TECTONICS PANEL- Christian Auroux

DOWNHOLE MEASUREMENTS PANEL- Suzanne O'Connell
INFORMATION HANDLING PANEL - Russ Merrill

POLLUTION PREVENTION AND SAFETY PANEL- Lou Garrison

SITE SURVEY PANEL- Robert Kidd

ATTANTIC REGICNAL PANEL- Jack Baldauf

CENTRAL & EASTERN PACIFIC REGIONAL PANEL- Elliot Taylor
INDIAN OCEAN PANEL- Brad Clement

SOUTHERN OCEANS REGIONAL PANEL- Lou Garrison

,WES'I‘EI'«‘N PACIFIC REGIONAL PM- Audrey Meyer

TECHNOLOGY AND ENGINEERING DEVELCPMENT COMM.- Barry Harding

ek ok Aok ok ok ok e kok
A A A A A A A A

MISSING THIN SECTIONS

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

The Curator

Ocean Drilling Program

P.O. Drawer GK

(ollege Station, Texas 77841
(409) 845-6620

— 1
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LEGS 101 and 102

‘ODP databases for Legs 101 and 102 are open to the public. Leg 103 will became
available on June 19. Anyone who wishes to make a request can do so by writing
or calling the ODP Data Base Group. Please contact Kathe Lighty, Data
Librarian, Ocean Drilling Program, P.O. Drawer GK, College Station, Texas
77841, or call (409)845-6741.

Cores recovered during ODP's Leg 101 are now available for sampling,
contingent upon approval by the Leg 101 co-chief scientists. In order to
obtain samples, investigators need to fill cut a Sample Request Form. To
cbtain this form, or other information regarding sampling, please contact the
Curator, Ocean Drilling Program, P.Q. Drawer GK, College Station, Texas 77841,
or call (409)845-6620.

ANNOUNCEMENT :

The Leg 106 shrimp-like hydrothermal crusteans are a new
species !

"Rimicaris Exoculata" & "Rimicaris Chayesal"

For information and/or samples, contact Dr. A. Williams,
Smithsonian Institution, Watural Sciences, Washington, D.C.

VAAAAAAAAAAAAAAAN

i

MEMBERSHIP ANNOUNCEMENT

ESF .

On 29 April 1986, the Buropean Science Foundation
Consortium signed a Memorandum of Understanding (MOU)
with the National Science Foundation for full membership
in the Ocean Drilling Program.
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JOIDES JOURNAL MAILINGS

As of 1 July 1986, Joint Oceanographic Institutions Inc. (JOI)
will be handling the mailings of the JOIDES Journal. Please notify
JO! with any changes or additions to the mailing list or if you have
not received your copy of the Journal:

JOI Inc.

1755 Massachusetts Ave,, NW

Suite 800

Washington, DC 20036

Telephone: (202)232-3900

Telex: RCA number 257828 (BAKE UR UD)
Telemail: J.Baker

deedkgk

CHANGE OF ADDRESS

September 30, 1986 is moving day for the University of Rhode
Island JOIDES Office. As of October 1, the JOIDES Office will be
located at the College of Oceanography, Oregon State University under
the direction of Dr. Nick Pisias and Dr. Douglas Caldwell. Consult
the next issue of the JOIDES Journal for the telephone, telex, and
telemail mumbers of the new office.

Hookeskokok

ODP WORKSHOP - PAIREOMAGNETISM OBJECTIVES FOR THE CDP
September 5 - 7, 1986
Davis, California

The purpose of this workshop is to develop a coherent set of
paleamagnetic objectives for future cruises during ODP. Areas of
primary interest for this meeting are high-resolution behavior of
the earth's magnetic field, details of the motions of plates and
subplates, magnetostratigraphy, origin of marine magnetic
ananalies and general shipboard procedures. For more information,
contact K.L. Verosub at the University of California at Davis,
Davis, California.
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ANNOUNCEMENT
OF A WORKSHOP TO DEVELOP SCIENTIFIC DRILLING INITIATIVES IN THE
SOUTH ATLANTIC

(from the equatoriaf fracture zones to the Atiantic margin of the Antarctic)

Convener: James A. Austin, Jr.
University of Texas Institute for Geophysics
4920 North LH. 35
Austin, Texas 78751-2789

Place: Woods Hole Oceanographic Institution
Woods Hole, Massachusetts

Time: first half of April, 1987 (exact time to be announced)

Written expressions of interest should be directed to the convener.
Limited jJOI/USSAC travel/subsistence support is available for US.
participants.

CALL FCR PAPERS

DEEP STRUCTURE AND PAST KINEMATICS OF ACCRETED TERRAINS
IUGG General Assembly, August 9-12, 1987
Vancouver, B.C.

The object of this symposium is to consider the concept that
large amounts of todays continents evolved as a result of the
accretion of displaced terrains. This type of tectonics is
particularly apparent in modern fold-mountain belts, but could
also apply to older (even Precambrian) fold belts and hence may
have been a general process by which continental crust is formed.
For more informmation, contact:

E. Irving D.B. Stone
Pacific Geoscience Ctr. Geophysical Inst.
9860 W. Saanich Rd. Univ. of Alaska
Sidney, B.C. Fairbanks, Alaska

CANADA VBL 4B2 99775-0800 USA
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GUIDELINES FOR THE SUBMISSION OF PROPOSALS/IDEAS

Rev. 5/86

Editor's note: The Site Survey Panel (SSP} has revised the site
survey standards matrix and added explanatory notes. The
following are the revised standards.

A. General Information

JOIDES accepts input by individuals or groups into the Ocean Drilling
Program as: ’

1. Preliminary Proposals (ideas/suggestions) for scientific
ocean driliing. Examples are objectives (a specific process),
drilling targets, downhole and other experiments, etc. Such

input generally lacks either geographic specificity, site survey
data, or both.

2. Mature Drilling Proposals {Minimum requirements are detailed
in Section C.)

Preliminary and mature proposals will be reviewed and prioritized by
one or more JOIDES advisory panels. Only mature proposals are ulti-
mately considered and prioritized by the Planning Committee, which
plans the actual drilling. Thus ideas which becocme part of the drill-
ing program do so either by evolving into a mature proposal, or by in-
corporation into an existing proposal with multiple objectives. Pro-
posals are considered mature when accompanied by a specific set of mini-
mum data listed in Section C and provided by the proponents or JOIDES
{certain technical data may not be readily available to proponents).
It follows that the time required for an idea or proposal to be pro-
cessed by the JOIDES science advisory structure and become part of the
drilliing plan will depend on the completeness of the required data at
the time of submission. Proponents are therefore urged to submit as
complete a package as possible. Lead time requirements are given in
section D. Preliminary proposals should be sent in triplicate to the

JOIDES Office. Six copies of mature proposals should be submitted to
the JOIDES Office.

B. Review Process

Proposals should be submitted to the JOIDES Office which forwards the
material to the appropriate advisory panel{s) for review. The JOIDES
panels review and prioritize the proposals and advise the Planning Com-
mittee of their recommendations. The panels may request additional
information from the proponents and may suggest that the proposal be
modified to enhance its scientific merit. Some proposals of limited

scope may be incorporated by the advisory panels into a proposal of
broader scope. '

Thematic Panels are primarily concerned with the process aspects of the
science. Regional Panels and Working Groups review the proposal within
the context of a particular geographic regions (e.g. additional "sites
of opportunity" may be recommended for drilling, to maximize the scien-
tific payoff of drilling in that particular region). &as the proposal
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matures and proceeds through the advisory system, service panels make
recomendations regarding technical aspects of the proposed drilling
(e.g. site survey review, safety review, engineering and technology
review, doumhole measurements review, etc.).

The Planning Committee monitors and directs the proposal review pro-
cess, reviews the recommendations of the advisory panels, decides the
fate of proposals, and ultimately integrates the approved proposals
into a detailed drilling plan and ship track. Figure 1 is a diagram-
matic representation of the review process.

€. Minimm Recuirements

1. Minimm Requirements for Mature Proposals (6 copies):

The following items should be discussed in the proposal:
a) Specific scientific objectiveé with priorities
b} Proposed site locations and alternative sites

¢} Background information, including regional and local geologi-
cal setting and identification of existing geophysical/
geological data base :

d) Drilling requirefnents for each cbjective (e.g. estimated
drilling time, steaming time, water depth, drill string length,
reentry, etc.)

e} Logging, downhole experiments and other supplementary pro-
grams (estimated time, specialized tools and regquirements, ete.)

f) EKnown deficiencies in data required for:
1) location of drill sites {site surveys)
2) interpretation and extrapolation of drilling results
(regional gecphysics)

ODP has established standards, for site survey data which are
given in Annex A. This outlines the techniques to be used in
the variocus envirormments which may be encountered.

g) Statement of potential safety problems in implementing pro-
posed drilling.

h) Other potential problems {weather window, territorial juris-
diction, ete.).

i} The name and address of an individual assigned as a propo-
nent for each site who will serve as a contact for JOIDES when
additional information is required.

Proponents are also required to submit a Site Proposal Summary Form for
each proposed drilling site.
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2. Data Availability and Deposition:
Proponents are asked to identify available data in three categories:

a) The primary data necessary and sufficient to support the
scientific proposal. The ODP Databank is authorized to
duplicate and distribute these data as needed for ODP evaluation
and planning procedure.

b) Other data relevant to the proposal which may be obtained
from publicly accessible data bases in the U.S. and elsewhere.

c¢) Data which will eventually be available for public access
but has release clauses imposed by the data holder {proponent) .
These data are not normally considered as part of the evaluation
of the scientific merit of the related proposal.

It is emphasized that supporting data for a proposal in the above
categories must be deposited with the ODP Databank to ensure that a
proposal is considered mature. Please categorize data with a, b, or c
in the site summary form. Annex B summarizes the guidelines for
submission of data to the ODP Databank.

3. Submission of Preliminary Proposals (1deas/Suggestions) -3
copies:

Preliminary proposals (ideas and suggestions) for ocean drilling should
be submitted to the JOIDES Office in triplicate letter form, preferably
with as much background information as possible.

4. Letters of Intent to Submit may be sent to the JOIDES Office at
any time.

D, lead Time

As a general rule a minimum of at least 36 months lead time is required
frém the time of proposal submission to actual drilling. Exceptional-

ly, less lead time may be acceptable in some cases where site surveys
are not required.

E. BAll submissions should be sent (with the appropriate number of
copies) to the JOIDES Office.

The JOIDES Office is always available to discuss and advise proponents
of proposal requirements.

JOIDES Office

Graduate School of Qceanography

University of Rhode Island

Narragansett, Rhode Island 02882-1197

Usa

Telephone: (401)792-6725 or 6726

Telex: 9103802848 (JOIDES URI UD)

Telemail: JOIDES. URI
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Revise_ad 6/86

i

SITE SURVEY DATA STANDARDS

TARGETS

=
w
Q
o
o3
o]
[2]

TECHNIQUES

X = vVital

(X) = Desirable

(X) *= Desirable but may
be required in
same cases

R = Vital for re-em:ryr
sites

H = Required for high

temperature
enviromments

PASSIVE MARGINS
ACTIVE MARGINS
QCEAN CRUST
{thick sediment cover)
OCEAN CRUST
({<approx.400m.sed.cover)
ASEISMIC RIDGES,

PLATEAUS & SEAMDUNTS

BARE-ROCK DRILLING

° ,

(shallow penetration)

1l.Deep penetration SCS

=
B
.
x

x3 (X) ¥

2.High resolution SCS X {(X) X) (X) X X (X}

3.M5 & velocity X X X (X)
determinations or
1

4.Seismic data on crosg (X) X X X {xX) X (X} ™
lines

5.Seismic refraction x| Y x X ] ) 0
6.3.5 Khz X O i x| M X {X)
7.Multi-beam (X% (XY X x) X X (X) 4
bathymetry or or or
BA 8B 8a
8.5idescan sonar:
A - shallow Y Y x| X X | 0
or or
7 7
B - deep-towed X X
or
7
9.Heat flow X)% (X3 (X) Xy, Xy, (X}
H H
10.Magnetics & gravity {X) (X (X) () X (X)
1l1.Coring information:

A-palaeocenviromental] X {x) (X}

B-geotechnical R R R R,H X R
12.Dredging Xp% (X4 0¥
13.Photography X1 x X
14.Current meter (for (X4 (X% (X ¥

bottom shear)
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SITE SURVEY DATA STANDARDS: EXPLANATORY NOTES

The list of "TARGET" categories describes broad types of drilling

objectives. Individual sites with multiple cbjectives may need to meet
the requirements of two "TARGET" categories. Frequently, sites will
have shallow APC objectives (TARGET A) and deeper sedimentary and
basement objectives (TARGET D or E).

TARGET A - Generally RPC/XCB penetration.

TARGET B - Greater penetration than a few hundred meters cn a
passive margin.

TARGET C - Greater penetration than a few hundred meters on an
accretionary wedge, pre-arc, or sheared margin.

TARGET D - Greater penetration than a few hundred meters in a deep
ocean enviromment. Often includes basement penetration.

TARGET E - Sediment thicknesses of less than a few hundred meters

in a deep ocean ridge crest or fracture zone enviromment. Often
includes basement penetration.

TARGET F - Bare rock drilling, probably on zero age crust,
TARGET G - Elevated features above the ocean floor. Widely varying

sediment thicknesses. Sediment slumping may be a problem on flanks.
Basement often an objective,

The techniques include commonly used geophysical and sampling

techniques.

1) DEEP PENETRATION SCS - Large source Single-Channel Seismic.

2) HIGH RESOLUTION SCS - Watergun Single-Channel Seismic or small
charber airgun in same situations.” Digital acguisition preferred,
but usually not necessary.

3) MCS and VELOCITY DETERMINATION - Multi-Channel Seismic including
velocity determination (stacking velocities and semblance plots)
when accurate depths are critical, Velocity analysis to determine
sediment thickness over proposed sites.

4) CROSSING LINES - A seismic grid and/or crossing lines cver the

proposed site. The density of the seismic grid required depends on
each particular situation.

5) EEFRACTION - Soncbuoy or Ocean Bottam Seismometer refraction

profiles. Expanding Spread Profiles or wide-angle refraction
profiles,
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6) 3.5 KHz - High frequency data for near-bottam high resolution to
resolve small scale features and give same indication of sediment
type.

7) MULTIBEAM BATHYMETRY - SEABEAM or SeaMARC II bathymetry or
equivalent. In same cases the greater resolution of SEABEAM may be

required. RAreas where slumping may occcur should have multibeam
bathymetry and/or side scan sonar.

8) SIDE SCAN SONAR - The reflectivity of sidescan sonar is often
needed to interpret multibeam bathymetric data
a. Shallow - side scan sonar sources towed near the surface;
e.g. SeaMARC II, GLORIA.
b. Deep - Side scan sonar sources flown near the bottam; e.q.’
Scripps Deep Tow, French SAR, SeaMARC I.

9) HEAT FLOW - Pogo type profiles or piston core heat flow
measurements in detail appropriate to the scientific problem.

10) MAGNETICS and GRAVITY - Regional magnetics should be available
on any location for which the magnetic age of ocean crust is
important. Gravity is seldom an absolute requirement, but should
be obtained on any profiles for which subsidence studies are
planned, SEASAT derived gravity information often canplements the
regional magnetic picture

11) CORING - Cores should be taken near:all palecenvircommental
sites.

Al) re-entry sites should be supported by cores, core descriptions
and geotechnical measurements (see below for specific list).The two
limiting factors for re-entry operations are:

a. Sufficient sediment thickness
b. Ability to wash through the sediment section

The benefit of geotechnical information for re-entry operations is
that wash-in capabilities are tied to the formation strength. The
manner in which geotechnical information is to be used within ODP
will most likely evolve as studies of that geotechnical database
and re-entry operations take place.

At present (1986),the following measurements of geotechnical
properties on fresh piston cores are recammended as part of the
site survey package for a re-entry site,

a. Penetrameter strength

b. Vane shear strength (natural and reamolded)
¢. Bulk density
d. Water content

e. Atterberg limits (liquid and plastic limits)

Gradients and maximum and minimum values of the geotechnical
properties listed above are also recommended.
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For older piston cores, please provide any geotechnical
measurements made when the core was fresh. Atterberyg liquid and
plastic limits should also be measured on old core material as this

is one geotechnical observation which is still valid on partially
dessicated material.

The above properties should be provided in conjunction with
" lithology and bedding.

Site proponents should contact the Science Operator (TAMU) for

further clarification on the geotechnical requirements for their
particular circumstances

12) DREDGING - May be required when basement drilling is included
in the objectives.

13) PHOTOGRAPHY - May be required in TARGET E in the case of
hydrothermal areas over sedimented spreading centers. Bare rock

drilling sites will require extensive bottam photography, such as
ANGUS coverage.

14) CURRENT METERS - Information on bottam currents will be
required when bottanm shear might be a problem. Shallow water sites
may need tidal current information as well.
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ANNEX B

Al

ODP DATABANK GUIDELINES FOR THE SUBMISSION OF
REGIONAL, GEOPHYSICAL AND SITE SPECIFIC SURVEY DATA

should be submitted in the following forms:

l) Digital magnetic tapes of underway geophysical data values
{topography, magnetics, gravity) merged with smoothed final naviga-
tion. The preferred format is MGD77, which expects a "header™
record as well as data records.

2) Cruise report describing in detail the results of surveys.

3) Large copies, suitable for xeroxing, of single-channel seismic
reflection profiles. The preferred format for 3.5 kHz records is
on 35 mm £ilm negative.

4) Large sepia copies (suitable for ozalid reproduction) of pro-
cessed multi-channel seismic reflection profiles.

5) Large (page sized) photographic negatives of any side scan

sonar data (GLORIA, SeaMARC I or II) collected.

Data

6) Large sepia copies (suitable for ozalid reproduction) of any
SEABEMM data, presented at a contour interval deemed appropriate.

7) Large sepia copies (suitable for ozalid reproduction) of any
“specialized" data sets (such as sediment thickness maps, bathym-
etry/magnetic contour charts, velocity analyses, etc.) that have
been developed in the course of a cruise report. The format and
nature of the presentation of these data will be variable and will
be dependent upon the nature of specific interest at each site.

should be deposited at:

ODP Databank

Lamont-Doherty Geological Observatory
Palisades, New York 10964
USA

Telephone: (914)359-2900
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***0ODP SITE PROPCSAL SUMMARY FORM**¥
(Submit 6 copies of mature proposals, 3 copies of preliminary proposals)

Proposed Site: General Objective:

General Area:
Position: Thematic Panel interest:
Alternate Site: Regional Panel interest:

Specific Objectives:

Background Information (indicate status of data as outlined in the Guidelines):
Regional Geophysical Data:
Seismic profiles:

Other data:

Site Specific Survey Data:
Seismic profiles:

Other Data:

Operational Considerations:

Water Depth: (m) Sed. Thickness: (m) Tot. penetration: (m)
HPC ~ Double HPC __ PRotary Drill _ _ Single Bit ____ Reentry
Nature of sediments/rock anticipated:

Weather conditions/window:

Territorial jurisdiction:

Other:

Special Requirements (staffing, instrumentation, etec.):

Proponent: FOR COFFICE USE:
Address & phone Date received:
number : Classification no.:

Panel allocations:
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PUBLICATIONS

The Public Information Office at ODP/TAMU has published a
brochure which describes ODP, the ship's capabilities, shipboard
scientists' responsibilities and cruise participation. This
publication has been supplemented by a newly designed application
form. Interested parties should contact ODP/TAMU at College
Station, TX 77843 for more information.

A new brochure which describes tha current and future
projects of the Engineering and Drilling Operations Department is

now available from the Office of Public Information. Contact
ODP/TBMU, College Station, TX for more information.

skkokok

ANNOUNCEMENT' :
Beginning in Fall 1986, Dr. Audrey Meyer will replace Dr.

Robb Kidd as the Manager of Science Operations at ODP
Headquarters, Texas A&M University, College Station, TX.

Foksketok

Request for Notices

The editorial staff of the JOIDES Journal encourages
members of the the scientific camunity to submit announce-
ments, notices and other news items for publication in the
JOIDES/CDP Bulletin Board section of the JOIDES Journal.

Interested parties should send items for publicat:].on
to: JOIDES/ODP Bulletin Board, JOIDES Office, University
of Rhode Island, Narragansett, R.I., 02882
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3

TEDCOOM

Thematic Panels

OFFICIAL ODP PANEL ABBREVIATIONS

LITHP
SOHP
TECP

Regional Panels

ARP
CEPAC
I0p
S0P
WPAC

Service Panels

DMP
IHP
PPSP
Ssp

Working Group
RS-WG

Executive Camittee
Planning Camittee

Technology and Engineering Development Committee

Ocean Lithosphere Panel
Sediments and Ocean History Panel
Tectonics Panel

Atlantic Regicnal Panel

Central and Eastern Pacific Regional Panel
Indian Ocean Regional Panel

Southern Oceans Regional Panel

Western Pacific Regional Panel

Dovmhole Measurements Panel
Information Handling Panel

Pollution Prevention and Safety Panel
Site Survey Panel

Red Sea Working Group

JOIDES Office
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BIBLIOGRAPHY OF THE OCEAN DRILLING PROGRAM

The following publications are available from the ODP
Subcontractors. Information from Texas AsM University can be
obtained from ODP Headquarters, TAMU, College Station, Texas.
Information fram the Lamont-Doherty Geological Observatory can be
obtained from R. Anderson or R. Jarrard at the Borehole Research
Group, L-DGO, Palisades, N.Y.

A) TEXAS A&M UNIVERSITY

1. Technical Notes

Technical Note #1 (December 1984)
Preliminary time estimates for coring operations.

Technical Note #2 (June 1985)
COperational and laboratory capabilities of JOIDES
RESOLUTICN.

Technical Note #3 (September 1985}
Shipboard Scientist Handbook

Technical Note #4 (May 1986)
Five papers on the Ocean Drilling Program frcm
"OCEANS' 85"

Technical Note #5 (May 1986)
Water Chemistry Procedures aboard JOIDES RESOLUTION

Technical Note #6 (May 1986)
Organic Geochemistry aboard JOIDES RESOLUTION -~ An Assay

Technical Note #7 (June 1986)
Shipboard Organic Geochemistry on JOIDES RESOLUTION

2. Scientific Prospectuses
No. 1 (January 1985) Leg 101
No. 2 (February 1985) Leg 102
No. 3 {(March 1985) Leg 103
No. 4 (April 1985) Leg 104
No. 5 (June 1985} Leg 105
No. 6 (September 1985) Leg 106
No. 7 (October 1985} Leg 107
No. 8 (December 1985) Leg 108
No. 9 (March 1986) Leg 109
No. 10 (April 1986) Leg 110

No. 11 (July 1986) Leg 111
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No.
No.
No.
No.
No.
No.
No.
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3. Preliminary Reports

0 (May 1986) Leg 100*
1 (April 1985) Leg 101
2 (June 1985) Leg 102
3 (July 1985) Leg 103
4 (September 1985) Leg 104
5 (December 1985) Leg 105
6 (March 1986) Leg 106
7 (May 1986) Ieg 107
8 (June 1986) Leg 108

* _ with Prospectus

4, Other Items Available:

Ocean Drilling Program {in English, French, Spanish and

German)

Onbocard JOIDES RESOLUTION
ODP Sample Distribution Policy {1 December 1984)

Instructions for
Drilling Program

Contributors to the Proceedings of the Ocean

ODP Engineering and Drilling Operations

B) LAMONT-DOHERTY GEOLOGICAL OBSERVATORY

Wireline Logging Manual (lst Edition, March 1985)




DIRECTORY OF JOIDES COMMITTEES,
PANELS AND WORKING GROUPS

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

EXECUTIVE COMMITTEE (EXCOM)

Dr. John Knauss, Chairman
(Alt: Dr. Jean-Guy Schilling)
Graduate School of Oceanography
University of Rhode Island
Narragansett, RI 02882-1197
Tel: (401)792-6222 (792-6102)

Dr. Alan Berman
(Alt: Dr. C.G.A. Harrison)
Rosenstiel School of Marine and
Atmospheric Science
University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149
Tel: (305)361-4000 (361-4610)

Dr. Bernard Biju-Duval
IFREMFR

66, Avenue d'lena
Paris 75116, France
Tel: (33} (14)723-55-28

Dr. James C. Briden

Natural Envirorment
Research Council

Polaris House, North Star Avenue

Swindon SN2 1EU, U.K.

Tel: (44)793-40101, ext. 501
(Alt: Dr. A.S. Laughton, F.R.S.
Institute of Oceanographic
Sciences
Brook Road
Wormley, Godalming -

Surrey GU8 5UB, U.K.
Tel: (44)42-879-4141)

Dr. Douglas Caldwell

(Alt: Dr. Lawrence F. Small)
College of Oceanography
Oregon State University
Corvallis, OR 97331
Tel: (503)754-4763

Dr. Hans-J. Durbaum

Bundesanstalt fur Geowissen-
schaften und Rohstoffe

D-3000 Hannover 51

Postfach 510153

Federal Republic of Germany

Tel: (49)511-643-3247

Dr. Melvin Friedman
College of Geosciences
Texas A&M University
College Station, TX 77843
Tel: (409)845-3651

Dr. G. Ross Heath
College of Ocean and Fishery
Sciences, HA-40
(Alt: Dr. Brian T.R. Lewis
School of Oceanography, WB-10)
University of Washington
Seattle, WA 98195
Tel: (206)543-6605 (543-6487)

Dr. Charles E. Helsley

(Alt: Dr. Ralph Moberly)
Hawaii Institute of Geophysics
University of Hawaii
2525 Correa Road
Honolulu, HI 96822
Tel: {(808)948-8760 (948-8765)

Dr. Michael J. Keen
Atlantic Geoscience Centre
Bedford Institute
P.O. Box 1006
Dartmouth, Nova Scotia B2Y 4A2
Canada
Tel: (902)426-2367
(Alt: Dr. Roy Hyndman
Pacific Geoscience Centre
Geological Survey of Canada
P.O. Box 6000
Sidney, British Columbia
Canada VBL 4B2
Tel: (604)656-8438)

Dr. Arthur Maxwell

(Alt: Dr. Thomas A. Davies)
Institute for Geophysics
University of Texas at Austin
4920 North I.H. 35
Austin, TX 78751
Tel: (512)471-6156

Dr. Takahisa Nemoto

{Alt: Dr. Kazuo Kobayashi)
Ocean Research Institute
University of Tokyo
1-15-1, Minamidai
Nakano-ku, Tokyo 164, Japan
Tel: (81)(3)376-1251.
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Dr. William A. Nierenberg

Scripps Institution of
Cogancgraphy

University of California,
San Diego

La Jolla, CA 92083

Tel: (619)452-2826

Dr. Barry Raleigh
{ALt: Dr. Dennis E, Hayes)
Lapont. -Doherty Geological
Cbhservatary
Palisades, NY 10964
Tel: (814)359-2900, ext. 345
{ext, 470)

Dr. Jan Stel

RAWMNetherlands Council of
Oceanic Research

P.0. Box 19121

NL~1000 GC Amsterdam, Netherlands

Tel: (31)20-22-29-02, ext. 125
(Alt: Dr. Mats-Ola Ottosson
Swedish Natural Science
Research Council ’
Box 6711
8-113 85 Stcckholm, Sweden
Tel: {46)8-~30-46-45)

Dr. John Steele

Woods Hole Oceanographic
Institution

Woods Hole, MR 02543

Tel: (617)548-1400, ext. 2500

ddkihhiih

JOI Liaison:
Dr, D, James Baker
Joint. OCceancgraphic

Institutions Inc.

175% Massachusetts Avenue, NW
Suite 800
Washington, DC 20036
Tel: (202)232-3900

NSP Liaison:
Dr. Donald Heinxichs
Head, Oceanographic Centers and

Facilities Section {(OCFS)

National Science Foundation
1800 G Btreet, NW
Washington, DT 20550
Tel: (202)357-7837

POOM Liaison: Larson

Science Operator Liaison:
Dr. Philip D. Rabincwitz
Ocean Drilling Program
Texas A&M University

fnllege Station, TX 77843
R TS 5

PLANNING COMMITTEE {(PCOM)

Dr. Roger Larson, Chairman
Graduate School of Oceancgraphy
University of Rhode Island
Narragansett, RI {2882-11%7
Tel: {401)792-6725

Dr. Helmut Beiersdorf
{Alt: Dr. Ulrich von Rad)
Bundesanstalt fur Geowissen-
schaften und Rohstoffe
D-3000 Hannover 51
Postfach 510153
Federal Republic of Germany
Tel: (48)511-643-2412 or -~2413
(511-643-2785)

Dr. Jean-Paul Cadet

Dept. des Sciences de la Terre

Universite d'0rleans

45046 Orleans Cedex, France

Tel: {33)38-63-37-03
{Alt: Dr. Jean Francheteau
Institut de Physigue du Globe
Lab. de Geophysique Marine
Univ, Pierre et Marie Curie
4, Place Jussieu
75230 Paris Cedex 05, France
Tel: {33)(14)354-13-22}

Dr. Willizm T. Coulbourn
Hawail Institute of Geophysics
University of Hawaii

2525 Correa Road

Hormolulu, HI 96822

Tel: (B0OS)948-8711 or -B4B9

Dr. Olav Eldholm

Department of Geology.

University of 0Oslo

Posthboks 1047, Blindern

N-031l6 Oslo 3, Norway

Tel: (47)2-45-66-76 or 50-50
{Alt: Dr. Hang R, Thierstein
Geologisches Institut
ETH-Zentrun
CH~8092 Zurich, Switzerland
Tel: (41)1-377-26-07)

Dr. T.J.G. Francis

Institute of Oceanographic
Sciences

Brook Raad

Wormley, Godalming .

Surrey GUB 5UB, U.K.

Tel: (44142-879-4141
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Dr. Stefan Gartner
Department of Oceanography
Texas A&M University
College Station, TX 77843
Tel: {409)845-8479

Dr. Dennis E. Hayes
(Alt: Dr. Marcus Langseth)
Lamont-Doherty Geological
Observatory
Palisades, NY 10964
Tel: (914)359-2900, ext. 470
(ext. 518)

Dr. Jose Honnorez
Rosenstiel School of Marine and
Atmospheric Science
University of Miami
4600 Rickenbacker Causeway
Miami, FL 33149
Tel: (305)361-4678 or -4662
(Currently at Institut de
Geologie
Univ. Louis Pasteur
1 rue Blessig
67084 Strashourg, France}

Dr. Miriam Kastner
(Alt: Dr. Edward L. Winterer)
Scripps Institution of
Oceanography, SVH A-012
La Jolla, CA 92093
Tel: (619)452-2065 (452-2360})

Dr. Russell E. Mchuff :
Department of Oceancgraphy, WB-10
University of Washington

Seattle, WA 98195

Tel: (206)545-1947

Dr. Nicklas G. Pisias
(Alt: Dr. Shaul Levi)
College of Oceanography
Oregon State University
Corvallis, OR 97331
Tel: (503)754-2296

Dr. Paul T. Robinson
Department of Geology
Dalhousie University
Halifax, Nova Scotia B3H 3J5
Canada.
Tel: (902)424-2361
(Alt: Dr. John Malpas
Department of Earth Sciences
Roam X227
Memorial University
Elizabeth Avenue
St. John's, Newfoundland
Canada AlC 557
Tel: (709)737-4382 or -8142)

Dr. Thomas H. Shipley
Institute for Geophysics
University of Texas at Austin
4920 North I.H. 35

Austin, TX 78751

Tel: (512)458-5358

Prof. Asahiko Taira

(Alt: Dr. Kazuo Kobayashi)
Ocean Research Institute
University of Tokyo
1-15-1 Mipamidai
Nakano-ku, Tokyo 164, Japan
Tel: (8l) (3)376-1251, ext. 256

Dr. Richard P. Von Herzen

Woods Hole Oceanographic
Institution

Woods Hole, MA 02543

Tel: (617)548-1400, ext. 2465

Fhkkkkkkih

JOI Liaison:
Dr. Thomas Pyle
Joint Oceanographic
Institutions Inc. )
1755 Massachusetts Avenue, NW
Suite 800
Washington, DC 20036
Tel: (202)232-3900
NSF Liaison:
Dr. Garrett W. Brass
Ocean Drilling Program
National Science Foundation
1800 G Street, NW
Washington, DC 20550
Tel: {202)357-9849
Science Operator lLiaison:
Dr. Louis E. Garrison
Ocean Drilling Program
Texas A&M University
College Station, TX 77843
Tel: (409)845-0182
Wireline lLogging Services
Contractor Liaison:
Dr. Roger N. Anderson
Lamont-Doherty Geological
Observatory .
Palisades, NY 10964
Tel: (914)359-2900, ext. 335




ATLANTIC REGIONAL PANEL (ARP)

Dr. James Austin, Jr., Chaiman
Institute for Geophysics
University of Texas at Austin
4920 North I.H. 35

Austin, TX 78751

Tel: (512)458-4238

Dr. Christoph Hemleben

Universitat Tubingen

Geclogisch-Palaontologisches
Institut

Sigwartstrasse 10

7400 Tubingen

Federal Republic of Germany

Tel: (49)7071-292-496

Dr. Lubomir F. Jansa
Atlantic Geoscience Centre
Bedford Institute of Oceanography
P.0. Box 1006
Dartmouth, Nova Scotia B2Y 4A2
Canada
Tel: (902)426-2734
(Alt: Dr. Charlotte Keen
Atlantic Geoscience Centre
Bedford Institute of
Oceancgraphy
P.O. Box 1006
Dartmcuth, Nova Scotia B2Y 4A2
Canada}

Dr. Kim D. Klitgord
{Liaison to LITHP)
Atlantic Marine Geology Branch
U.8. Geological Survey

Woods Hole, MA (02543
Tel: (617)548-8700

Dr. H.C. Larsen

ESF Representative
(Alt: Dr. Andres Maldonado
Instituto -de Investigaciones
Geologicas "Jaime Almera"
Zona Universitaria Pedralbes
Alcarria s/n
P.O, Box 30.102
28-Barcelona, Spain
Tel: (34)3-330-27-16)

Dr. Jean Mascle

Laboratoire de Geodynamlque
sous-Marine

Univ. Pierre et Marie Curie

B.P. 48

06230 villefranche-sur-Mer

France

Tel: (33)(93)80-75-80
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Dr. John C. Mutter

Geoscience Building, Roam 102

Lamont-Doherty Geological
Observatory

Palisades, NY 10964

Tel: (914)359-2900, ext. 525

Dr. Hisatake Okada

(Liaison to SOHP)

Department of Earth Sciences
Yamagata University
Koshirakawa-sho, Yamagata 990
Japan

Tel: (81)236-31-1421, ext. 2588

Dr. Jean-Claude Sibuet
(Liaison to TECP)
IFREMER '

Centre de Brest

29273 Brest, France
Tel: (33)98-22-42-33

Dr. Robert Speed

Department of Geological Sciences
Northwestern University

Evanston, IL 60201

Tel: (312)492-3238 .

Dr. Brian Tucholke

Department of Geology and
Geophysics

Woods Hole Oceanographic
Institution

Woods Hole, MA 02543

Tel: (617)548-1400, ext. 2494

Dr. Robert Whitmarsh

Institute of Oceanographic
Sciences

Brook Road

Womley, Godalmmg

Surrey GU8 5UB, U.K.

Tel: (44)42879-4141
(Alt: Mr. David Smythe
British Geological Survey
18 Grange Terrace
Edinburgh EH9 2LF, U.K.
Tel: (44)31-667-1000)

*kkkkkkhhk

PCOM Liaisons: Cadet & Shipley
LITHP Liaison: Juteau

SOHP Lialson: Meyers

TECP Lialson: Vogt
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CENTRAL AND EASTERN PACIFIC
REGIONAL PANEL (CEPAC)

Dr. David C. Scholl, Acting Chm.
(Liaison to TECP)

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

Menlo Park, CA 94024

Tel: (415)856-7089

Dr. E.E. Davis
Pacific Geoscience Centre
P.O. Box 6000
9860 W. Saanich Road
Sidney, British Columbia
Canada VBL 4B2
Tel: (604)656-8438)
(Alt: Dr. Richard L. Chase

Dept. Geological Sciences
University of British Columbia
Vanoouver, British Columbia
Canada V6T 2B4

Tel: (604)228-3086)

Dr. Jean Francheteau
Institut de Physique de Globe
Lab. de Geophysique Marine
Univ. Pierre et Marie Curie
4, Place Jussieu
75230 Paris Cedex 05, France
Tel: (33) (14)354-1322
{Alt: Dr. Jacques Bourgois
Dept. de Geotectonique
Univ. Pierre et Marie Curie
4, Place Jussieu
75230 Paris Cedex 05, France
Tel: (33)14-336-2525)

Dr. Hugh Jenkyns

Department of Geology and Mineralogy

University of Oxford

Parks Road

Oxford OX1 3PR, U.K.

Tel: (44)865-54511
(Alt: Dr. P.A. Floyd
Department of Geology
University of Keele
Keele STS 5BG, U.K.
Tel: (44)782-62-1111)

Dr. H. Paul Johnson
School of Oceanography
University of Washington
Seattle, WA 98195

Tel: (206)543-8474

Dr. Jacqueline Mammerickx
Geological Research Division A-020
Scripps Institution of Oceanography
La Jolla, CA 92093

Tel: (619)452-2166

Dr. Hakuyu Okada
Institute of Geosciences
Shizuoka University
Shizuoka-Shi 422, Japan
Tel: (81)542-37-1111

Dr. Cconstance Sancetta

Lamont-Doherty Geological
Cbservatory

Palisades, NY 10964

Tel: (914)359-2900, ext. 412

Dr. Seymour O. Schlanger
Department of Geological Sciences
Locy Hall

Northwestern University

Evanston, IL 60201

Tel: (312)491-5097

Dr. John M. Sinton

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (808)948-7751

Dr, William Sliter
U.S. Geological Survey
Branch of Paleontology
and Stratigraphy, MS 915
345 Middlefield Road
Menloc Park, CA 94025 .
Tel: (415)323-8111, ext. 4147 o
2261

Dr. Ulrich von Stackelberg

Bundesanstalt fur Geowissen-
schaften und Rohstoffe

Stilleweg 2

D-3000 Hanncver 51

Postfach 510153

Federal Republic of Germany

Tel: (49)(511)643-2790

ESF Representative to be
announced
(Alt: Dr. A.M.C. Sengor
Istanbul CAD. 46
Yesilkoy, Istanbul
Turkey)

Kkkhkkkkkk

PCOM Liaisons: Coulbourn &
Shipley

LITHP Liasion: Batiza

SOHP Liaison: Saito

TECP Liaison: Riddihough




DOWNHOLE MEASUREMENTS

PANEL (DMP)

br, Matthew Salisbury, Chaiman
Department of Geology
Dalhousie University

Halifax, Nova Scotia B3H 3J5
Canada

Tel: (902)424-6531

Dr. Sebastian Bell (member-at-
large)

(Liaison to TECP)

Atlantic Geoscience Centre

Bedford Institute of Oceanography

P.O. Box 1006

Dartmouth, Nova Scotia B2Y 4a2

Canada

Tel: (902)426-6759

Dr. Richard E. Goodman
Department of Civil Engineering
440 Davis Hall

University of California
Berkeley, CA 94720

Tel: (415)642-5525

Mr. Eddie P. Howell
AROC 0il and Gas Campany
P.0. Box 2819, PRC R205
Dallas, TX 75221

Tel: (214)422-6857

Dr. Alfred H. Jageler

7501 East 103 Street, South
Tulsa, OR 74133

Tel: (918)660-3532

Dr. Reinhard Jung

Bundesanstalt fur Geowissen-
schaften und Rohstoffe

Postfach 510153

D-~3000 Hannover 51

Federal Republic of Germany

Tel: (49)511-6430

Dr. Hajimu Kinoshita
Department of Earth Sciences
Chiba University

1-33, Yayoi-cho, Chiba 260
Japan

Dr. Gary R. Olhoeft

U.S. Geological Survey
Denver Federal Center, MS 964
Box 25046

Denver, CO 80225

‘Tel: (303)236-1302
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Dr. J-P. Pozzi
Institut de Physique de Globe
Laboratoire de Geamagnetisme
Univ. Pierre et Marie Curie
4 Place Jussieu
7523 Paris Cedex 05, France
Tel: (33)14-354-1322
(Alt: Dr. Georges P, Pascal
Faculte des Sciences et
Techniques
University of Brest
Lab. de Geophysique Marine
6 Avenue le Gorgeu
29283 Brest Cedex, France
Tel: (33)98-46-25-21)

Dr. Fred L. Sayles

Department of Chemistry

Woods Heole Oceanographic
Institution

Woods Hole, MA (2543

Tel: (617)548-1400, ext., 2561

Dr. Ralph Stephen

Woods Hole Oceanographic
Institution

Woods Hole, MA 02543

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

Dr. Aytekin (Turk) Timur
Chevron 0il Field Research Co.
P.0O. Box 446

La Habra, CA 90631

Tel: (213)694-7395

Mr. Richard K. Traeger
Sandia National Laboratories
P.O. Box 5800, Dept. 6240
Albugquerque, NM 87185

Tel: (505)844-2155

Dr. Paul Worthington
Exploration & Production Division
BP Research Centre
Chertsey Road
Sunbury-on-Thames .
Middlesex -TWl6 7IN, U.K.
Tel: (44)9327-63263

(Alt: Dr. Roberto Peveraro

Britoil plc.

150 St. Vincent Street

Glasgow G2 5LJ, U.X.

Tel: (44)41-226-5555)

Redede ek dkdk

PCOM Liaisons: McDuff & Von
Herzen

Wireline ILogging Services
Contractor Llalson: Anderson

LITHP Liaison: Becker
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INDIAN OCEAN PANEL (IOP)

Dr. Roland Schlich, Chairman
Institut de Physique du.Globe
Lab. de Geophysique Marine

5 rue Rene Descartes

67084 Strasbourg Cedex, France
Tel: (33) (88)60-25-31

Dr. Alfonsc Bosellini
Istituto 4i Geologia
Universita di Ferrara
I1-44100 Ferrara, Italy
Tel: (39)532-35968
(Alt: Dr. J. Backman)

Dr. James R. Cochran
Lamont-Doherty Geological Obs.
Palisades, NY 10964

Tel: (914)359-2900, ext. 396

Dr. Joseph R. Curray

Geological Research Division

Scripps Institution of
Oceanography

La Jolla, CA 92093

Tel: (619)452-3299

Dr. Robert A. Duncan
College of Oceanography
Oregon State University
Corvallis, OR 97331
Tel: (5033)754-3504

Dr. David Falvey (member-at-
large)

Division of Marine Geosciences

Bureau of Mineral Resources,
Geology and Geophysics

GPO Box 378

Canberra , ACT 2601

Australia )

Tel: (61) {62)49-9327

Dr. John Ludden
Departement de Geologie
Universite de Montreal

C.P. 6128, Succursale A
Montreal, Quebec H3C 337
Canada

Tel: (514)343-738% or -6820

Dr. Warren L. Prell
Geology Department
Brown University

324 Brook Street
Providence, RI 02912
Tel: (401)863-3221

Dr. John C, Sclater
Institute for Gecphysics ~
University of Texas at Austin
4920 North I.H. 35

Austin, TX 78751

Tel: (512)451-6223

Dr. Jiro Segawa

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

Tel: (88)3-376-12%1

Dr. Ulrich von Rad

Bundesanstalt fur Geowissen-
schaften und Rohstoffe

D-3000 Hannover 51

Postfach 510153

Federal Republic of Germany

Tel: {49) (511)643-2785

Dr. Robert 5. White
Department of Earth Sciences
University of Cambridge
Bullard Laboratories -
Madingley Road, Madingley Rise
Cambridge CB3 0EZ, U.K.
Tel: (44)223-333-400 -
(Alt: Dr. Roger A. Scrutton
Grant Institute of Geology
University of Edinburgh
West Mains Road
Edinburgh EH9 3JW, U.K.
Tel: (44)31-667-1081)

kkthkkkkkhk

PCOM Liaisons: Kastner & Larson
LITHP Liaison: Langmuir

SCHP Liaison: Hay

TECP Liaison: Leggett

INFORMATION HANDLING PANEL
(I1HP)

Dr. Daniel W. Appleman, -Chairman
Department of Mineral Sciences
Smithscnian Institution
Washington, DC 20560

Tel: (202j357-2632

Dr. Ian Gibson

Department of Earth Sciences
University of Waterloo
Kitchener, Waterloo

Ontario N2L 3Gl, Canada
Tel: [519)885-1221, ext. 3231



Dr. John C. Hathaway
I.5. Geological Survey
Woods Hole, MA 02543
Tel: (617)548-8700

Dr. J. Hertogen
Universitat Leuven
Fysico-Chemische-Geologie
Celestijnenliaan 200c
B-~3030 Leuven, Belgium
-{Alt: Dr. John Saunders
Natural History Museum, Basel
Augustinergasse 2
CH-4001 Basel, Switzerland
Tel: (41)61-25-B2-82)

Mr. Michael Latremouille (marber-
at~large}

Department of Fisheries

Bedford Institute of Oceanography

P.0. Box 1006

Dartmouth, Nova Scotia B2ZY Ad2

Canada

Talz- {902} 426-5947

Dr, Alfred Loeblich, Jr. .
Department of Earth and

SBpace Sciernces
Univergity of California
Los Argeles, CA 90024
Tel: {213)825-1563

Dr. Michael §. Loughridge
Marine Geology and
Geophysics Division
Naticnal Gecphysical Data Center
Code E/GC3, NOAA
325 Breoadway
Boulder, €0 80393
Tel: {303)497-6487

Dr. Meirion T, Jones
Marine Information
Advisory Sexvice
Institute of Oceanographic
Sciences

Bidston Chservatory
Birkenhead

Merseyside I43 7BA, U.K.
Tel: (44)51-653-8633

Dr. Eric Moussat
IRFEMER

Centre de Brest

BF 337

29273 Brest, France
Tel: (33)98-22-40-40
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Mrs. Judit Nowak

Information Center GEOFIZ

Bundesanstalt fur Geowissen-
schaften und Rohstoffe

B-3000 Hanmover 51

Postfach 510153

Federal Republic of Germany

Tel: {493511-643-281%

A de e K de de de ke

PCOM Liaisons: Cadet & Gartner
Science Operator Lidison:
Dr. Russell Merrill
Geean Drilling Program
Texas ASM University
College Station, TX 77843
Tel: {(409)Y845-2673
Wireline Logging Services
Contractor Liaison?
Dr. Christina Broglia
Lamont-Doherty Geological
Obgervatory
Palisades, NY 10964
Tel: {914)359-2800

LITHOSPHERE PANEL {LiTHP)

Dr. Robert Detrick, Chairman
Graduate School of Geeanagraphy
University of Rhode Island
Natrragansett, RI 02882-1197
Tel: {(401)792-6326 or 6642

Dr. Rodey Batiza

{Liaison to CEPAC)

Geclogical Sciences Department
Locy Hall

torthwestern University
Evanston, IL 60201

Tel: (312)431-3238

Dr. Keir Becker

{Liaison to DMP)

Rosenstiel School of Marine and
Atmospheric Science

University of Miami

4600 Rickenbacker Causeway

Migmd, FL 33149

Tel: {305)361-4661
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Dr. Kurt Bostran
Institute of Geology
University of Stockholm
5-10691 Stockholm, Sweden
Tel: (46)8-34-08-60
{Alt: Dr. G. Battista Piccardo
Istituto di Petrografia
Corso Europa
Palazzo delle Scienze
I-16132 Genova, Italy
Tel: (39)10-51-81-84)

Dr. John R. Delaney
School of Oceanography
University of Washington
Seattle, WA 98195
Tel: (206} 543-4830

Dr. Toshitsugu Fujii
Earthquake Research Institute
University of Tokyo

1-1-1 Yayoi

Bunkyo-ku, Tokyo 113, Japan
Tel: (81)3-812-2111, ext. 5751

Dr. James W. Hawkins

(Liaison to WPAC)

Geological Research Div., A-~020

Scripps Institution of )
Oceanography

La Jolla, CA 92093

Tel: (619)452-2161

Dr. Thierry Juteau

(Liaison to ARP)

Universite de Bretagne Occidentale
Faculte des Sciences

6 Avenue Le Gorgeu

29287 Brest

France

Tel: (33) 98-03-16-94

Dr. Charles H. Langmuir

(Liaison to IOP)

Lamont-Doherty Geological
Observatory

Palisades, NY 10964

Tel: (914)359-2900

Dr. Margaret Leinen

Graduate School of Oceanography
University of Rhode Island
Narragansett, RI 02882-1197
Tel: (401)792-6268

Dr. John Malpas

Department of Earth Sciences

Roam X227

Memorial University

Elizabeth Avenue

St. John's, Newfoundland

Canada AlC 557

Tel: (709)737-4382 or ~8142
(Alt: Dr. Paul T. Robinson
Department of Geology
Dalhousie University
Halifax, Nova Scotia B3H 3J5
Canada
Tel: (902)424-2361

Dr. Marcia McNutt

54-824

Department of Earth, Atmospheric,
and Planetary Sciences

Massachusetts Institute of
Technology

Cambridge, MA 0213%

Tel: (617)253-7304

Dr. Nicolai Petersen
Institut £. Allgemeine

und Angewandte Geophysik
Theresienstrasse 41/4
D-8000 Munchen 2
Federal Republic of Germany
Tel: (49) (89)2394-4233

Dr. G.M. Purdy

Woods Hole Oceanographic
Institution

Woods Hole, MA 02543

Tel: (617)548-1400, ext. 2826

Dr. Andrew Saunders

{Liaison to SOP)

Department of Geology

The University

Leicester LE1 7RH, U.K.

Tel: (44)533-554-455
(Alt: Dr. Julian A. Pearce
Department of Geology
University of Newcastle
Upon Tyne
The University
Newscaste Upon Tyne NEl 7RU,
U.K.
Tel: (44)632-328511)

Dr. John M. Sinton

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (808)948-7751
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PCOM Liaisons: Honnorez & McDuff
ARP Liaison: Klitgord
WPAC Liaison: Gill

POLLUTION PREVENTION AND
SAFETY PANEL (PP8P)

Dr. George Claypool, Chairman
U.S. Geological Survey, MS 977
Box 25046, Denver Federal Ctr.
Denver, CO 80225
Tel: (303)236-9382

Dr. Mahlon M. Ball

U.S. Geclogical Survey

Woods Hole Oceanographic
Institution

Woods Hole, MA 02543

Tel: (617)548-8700

Dr. Rustum Byramjee

Total Campagnie Francaise des
Petroles

P.0. Box 47

92069 Paris La befense, France

Tel: {33)(14)291-36-31

Dr. Graham Campbell

Resource Evaluation Branch

Canadian ©il and Gas Lands
Administration

35% River Road

Ottawa, Ontario K1A 0E4

Canada

Tel: (613)993-3760, ext. 328

" Dr. Arthur R. Green
Research Scientist, EXON
Basin Exploration Division
P.0O. Box 2189

Houston, T 77001

Tel: (713)965-4172

Dr. David B. MacKenzie
1000 Ridge Road
Littleton, CO 80120
Tel: (303)794-4750

Dr. David G. Roberts
BP Exploration p.l.c.
Britannic House

Moor Lane

ILondon BC2Y 9BU, U.K.
Tel: (44)1-920-8474

Pr. Gunter Stober

Deminex

Dorotheenstrasse 1

4300 Essen

Federal Republic of Germany
Tel: (49) (201)726-3911

Dr. Peter Ziegler

Shell International Petroleum Co.
Exploration Department

P.0O. Box 162

DEN HAAG, Netherlands

Tel: (31)70-773-203

g doddedodk ek

POOM Liaison: Larson
Science Operator Liaison:
Garrison

RED SEA WORKING GROUP
(R8~-W@)

Dr. James R. Cochran, Chairman

Lamont-Doherty Geological
Observatory

Palisades, NY 10964

Tel: (914)359-2900, ext. 396

Dr. Michael A. Arthur

Graduate School of Oceanography
University of Rhode Island
Narragansett, RI 02882-1197
Tel: (401)792-6867 or 6178

Dr, Harald Backer

Preussag AG

Erdol und Erdgas

Marine Technology Department
P.0O. Box 4829

Bunteweg 2

D-3000 Hannover 71

Federal Republic of Germany
Tel: (49)511-5105-320

Dr. Enrico Bonatti
Lamont-Doherty Geological
Observatory
Palisades, NY 10964
Tel: (914)359-2900, ext, 569 or
300

Dr. Robert G. Coleman
Geology Department
Stanford University
Stanford, CA 94305
Tel: (415)497-9205
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Dr. Thierry Juteau

Universite de Bretagne Cccidentale
Faculte des Sciences

6 Avenue Le Gorgeu

29287 Brest

France

Tel: (33) 98-03-16-94

Dr. Paul M. Miller
ESSO Exploration Inc.
P.0O, Box 146
Houston, TX 77001
Tel: (713)973-3135

Dr. Guy Pautot

IFREMER

Centre de Brest

B.P, 337

29273 Brest, France

Tel: (33)98-45-80-55, ext. 601

Dr. R.B. Whitmarsh

Institute of Oceancgraphic
Sciences

Wormley, Godalming

Surrey GU8 5UB, U.K.

Tel: (44)42879-4141

SEDIMENTS AND OCEAN HISTORY

PANEL (SOHP)

Dr. Larry Mayer, Chairman
Department of Oceanography
Dalhousie University
Halifax, Nova Scotia B3H 4J1
Canada

(Currently at:
Geologisch-Palaontologisches

Institut-

Universitat Kiel
Olshausenstrasse 40

D-2300 Kiel

Federal Republic of Germany
Tel: (49)431-880-2851

{Alt: Dr. Felix Gradstein

Atlantic Geoscience Centre

Bedford Institute of

Oceanography

P.0. Box 1006

Dartmouth, Nova Scotia B2Y 4A2

Canada

Tel: (902)426-4870 or -2740)

Dr. Michael Arthur

Graduate School of Oceanography
University of Rhode Island
Narragansett, RI 02882-1197
Tel: (401)792-6867 or 6178

Dr. Andre W, Droxler
Department of Geology
University of South Carolina
Colunbia, SC 29208

Tel: (803)777-2126

Dr. Robert W. Hubley

NOAA /MRRD

Oregon State University
Hatfield Marine Science Center
Newport, OR 97365

Tel: (503)867-3011, ext. 276

Dr. Martin B. Goldhaber
U.S. Geological Survey

MS 916

Denver Federal Center
Denver, OO0 80225

Tel: (303)236-1521 or -1644

Dr. William W. Hay

(Liaison to IOP)

University of Colorado Museum
Campus Box 218

Boulder, CO 80309

Tel: (303)492-6165

Dr. Philip A. Meyers

(Liaison to ARP)

Department of Atmospheric and
Oceanic Science

University of Michigan

2455 Hayward Avenme

Ann Arbor, MI 48109

Tel: (313)764-0597

Dr. Isabella Premoli-Silva
Department of Earth Sciences
University of Milano
Via Mangiagalli 34
1-20133 Milano, Italy
Tel: (39)2-29-28-13
(Alt: Dr. Tore -Vorren
Institutt for biologi
oy geologi
Postboks 3085
Guleng
N-9001 Tramso, Norway
Tel: (47)83-70011)




Dr. Tsunemasa Saito
(Liaison to CEPAC)

(Alt: Dr. Hisatake Okada)
Department of Earth Sciences
Yamagata University
Koshirakawa-sho, Yamagata 990
Japan
Tel: (81)236-31-1421, ext. 2585

{ext. 2588)

Dr. Rick Sarg

{(Liaison to WPAC)

EXXON Prcduction Research Co.
P.O. Box 2189

Houston, TX 77001

Tel: (713)966-6005

Dr. Michael Sarnthein

Geologisch-Palaontologisches
Institut-

Universitat Kiel

Olshausenstrasse 40

D-2300 Kiel

Federal Republic of Germany

Tel: (49)431-880-2851

Dr. Andre Schaaf
GIS Oceanclogie et Geodynamique
Departement des Sciences
de la Terre
6, avenue Le Gorgeu
29287 Brest, France
Tel: (33)98-03-16-94, ext. 328

Dr. Nicholas Shackleton

(Liaison to SOP)

Godwin Laboratory for
Quaternary Research

University of Cambridge

Free School Lane

Cambridge CB2 3RS, U.K.

Tel: (44)23-358-381, ext., 255
(Alt: Dr. Colin Sumerhayes
BP Research Centre
Chertsey Road
Sunbury-on-Thames
Middlesex -TW16 7LN, U.K.
Tel: (44)9327-762672)

Dr. Lisa Tauxe

Scripps Institution of
Oceanography, A-020

University of California,
San Diego

La Jolla, CA 92093

Tel: (619)452-6084
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PCOM Liaisons: Gartner & Kastner
ARP Liaison: Okada

SOP Liaison: Ciesielski

WPAC Liaison: Ingle

SITE SURVEY PANEL (SSP)

Dr. John W. Peirce, Chaimman
Petro Canada
P.O. Box 2844
Calgary, Alberta T2P 3E3
Canada
Tel: (403)296-5816
(Alt: Dr. Keith E. Louden
Dalhousie University
Dept. of Oceanography
Halifax, Nova Scotia B3H 4J1
Canada
Tel: (902)424-3557)

Dr. Fred Duennebier

Hawaii Institute of Geophysics
University of Hawaii

2525 Correa Road

Honolulu, HI 96822

Tel: (808)948-8711

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

London WC1E 6BT, U.K.
Tel: (44)1-387-7050

Dr. Marcus Langseth

Lamont-Doherty Geological
Observatory

Palisades, NY 10964

Tel: (914)359-2900, ext. 518

Dr. Alain Mauffret
Dept. de Geologie Dynamique
Univ. Pierre et Marie Curie
4, Place Jussieu
75230 Paris Cedex 05, France
Tel: (33) (14)336-25-25, ext. 5172
(Alt: Dr. Vincent Renard
Centre Oceanologique de
Bretagne
B.P. 337
29273 Brest Cedex, France
Tel: (33)98-458055)
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(Address and/or phone number in parentheses is that of the alternate.)

Dr. Kiyoshi Suyehiro
Department of Earth Sciences
Chiba University
1-33 Yayoi-cho, Chiba 260, Japan
Tel: (81)472-51-1111
(dlt: Dr. Kensaku Tamaki
Ocean Research Institute
University of Tokyo
1-15-1 Minamidai
- Nakano-ku, Tokyo 164, Japan
Tel: (81)3-376-1251

Dr. Wilfried Weigel
Institut fur Geophysik
{Alt: Dr. How Kin Wong
Geologlsch—Palaontologlsches
Institut)
Universitat Hamburg
Bundesstrasse 35
D-2000 Hamburg 13
Federal Republic of Germany
Tel: (49) (40)4123-2981 (-4995)

ESF Representative to be
announced
{Alt: Dr. Renzo Sartori
IGM/CNR
Via Zamboni 65
-1-40127 Bologna, Italy
Tel: (39)51-22-54-44)

kkhkxhkxkkh

PCOM Liaisons: Francis & Pisias
CDP Databank Liaison:
Mr. Carl Brenner
Lamont-Doherty Geological
Observatory
Palisades, NY 10964
Tel: (914)359-2200
Science Operator Liaison:
Dr. Robert Kidd
Ocean Drilling Program
Texas ASM University
College Station, TX 77843
Tel: (409)845-2197

SOUTHERN OCEANS PANEL (SOP)

Dr. James Kennhett, Chairman
Graduate School of Oceanography
University of Rhode Island
Narragansett, RI 02882-11%7
Tel: (401)792-6616 or -6614

Dr. John B. Anderson
Department of Geology
Rice University
Houston, TX 77251
Tel: (713)527-4884

Dr. Peter F. Barker
Department of Geological Sciences
University of Birmingham
P.0O. Box 363
Bimmingham B15 2TT, U.K.
Tel: (44)21-472-1301
(Alt: Dr.-Graham Jenkins
Department of Earth Sciences
The Open University
Walton Hall
Milton Keynes MK7 6AA, U.K.
Tel: (44)908-74066)

Dr. Brian D. Bornhold

Pacific Geoscience Centre
Institute of Ocean Sciences

P.O. Box 6000

Sidney, British Columbia VBL 4B2
Canada

Tel: (604)656-8267 !

Dr. Paul R. Ciesielski
(Liaison to SCHP)
Department of Geology
1112 Turlington Hall
University of Florida
Gainesville, FL. 32611
Tel: (904) 392-3626

Dr. David DeMaster

Department of Marine, Earth,
and Atmoshperic Sciences

North Carolina State University
Raleigh, NC 27650

Tel: (919)737-7026

Dr. Henry J.B; Dick

Dept. of Geology & Geophysics

Woods Hole Oceanographic
Institution

Woods Hole, MR (12543

Tel: (617)548-1400, ext. 2590

Dr. David H. Elliot
Institute of Polar Studies
103 Mendenhall, 125 Oval Mall
Ohio State University
Columbus, OH 43210

Tel: (614)422-6531
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Dr, Martin Fisk
College of Oceanography
Oregon State University
Corvallis, CR 97331
Tel: (503)754-2296

Prof. Dieter Fuetterer

Alfred Wegener Institute for
Polar and Marine Research

Columbus-Strasse

D-2850 Bremerhaven

Federal Republic of Germany

Tel: (49}471-4831-200

Dr. Katsutada Kaminuma

National Institute of Polar
Research

9-10, l-chcame, Itabashi-ku

Tokyo 173, Japan

Tel: (8l)3-962-4711 -

Dr. ¥ngve Kristoffersen
Seismological Laboratory
Allegaten 41 .
N-5014 Bergen - Universitetet
Norway
Tel: (47)5-21-30-50
(Alt: Dr. Rene Herb
Department of Geoclogy
University of Bern
Baltzerstrasse 1
CH-3012 Bern, Switzerland
Tel: (41)31-65-87-63

Dr. John L. LaBrecque

(Liaison to TECP)

206 Oceancgraphy

Lamont-Doherty Geological
Cbservatory

Palisades, NY 10964

Tel: (914)359-2900, ext. 342

Dr. Lucien Leclaire

Laboratoire de Geologie

Museun National d'Histoire
Naturelle

43, rue Buffon

75005 Paris, France

Dr. Jeffrey Weissel

Lamont-Doherty Geological
Observatory

Palisades, NY 10964

Tel: (914)359-2900, ext. 533

*hkkkkhkkkk

PCOM Liaiscons: Beiersdorf & Hayes
LITHP Liaison: Saunders

SOHP Liaison: Shackleton

TECP Liaison: Hinz

TECHNOLOQGY & ENGINEERING
DEVELOPMENT COMMITTEE
(TEDCOM)?

Dr. Jean Jarry, Chairman
- IFREMER :

66, Avenue 4'Iena

Paris 75116, France

Tel: (33)(14)723-55-28

Dr. 5, Abeger
ESF Representative

(Alt: Dr. G. Vrellis)

Mr. W.E. Bingman
Shell 0il Campany
One Shell Plaza
P.0. Box 2463
*Houston, TX 77001
Tel: (713)241-5336

Mr. Bert R. Dennis

ESS6 Group Leader

Los Alamos National Laboratories
P.0O. Box 1663, MS-J980

Los Alamos, NM 87545

Tel: (505)667-5697

Mr. Terry N. Gardner

EXXON Production Research Co.
P.0. Box 2189

Houston, TX 77001

Tel: (713)965-4222

Dr. Claude R. Hocott

Department of Petroleum
Engineering

University of Texas at Austin

Austin, TX 78712

Tel: (512)471-3161

Dr. Junzo Kasahara

Earthquake Research Institute
University of Tckyo

1-1-1 Yayoi

Bunkyo-ku, Tokyo 113

Japan

Tel: (88)3-812-2111, ext. 5714
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(Address and/or phone mmber in parentheses is that of the alternate.)

Mr, David D. Grassick
Enterprise 0il ple.
Griffin House

5 Strand

London WC2N 5HU, U.K.
Tel: (44)1-930-1212)

Dr. Keith Manchester
Atlantic Geoscience Centre

Bedford Institute of Oceancography

P.Q. Box 1006

Dartmouth, Nova Scotia B2Y 4a2
Canada

Tel: (902)426-2367

Dr. Claus Marx

Institut fur Tiefbohrkunde und
Erdolgewinnung

Agricolastrasse

D-3302 Clausthal-Zellerfeld

Federal Republic of Germany

Tel: (49)5323-.72238

Dr. M. M. Newsam

Dept. 1620-Exploratory Systems
Sandia National Laboratories
P.O. Box 5800

Albuquerque, NM 87185

Tel: (505)844-6867 ’

Mr. Frank J. Schuh

ARCO 0il and Gas Co.
Exploration & Production Res.
P.O. Box 2819

Dallas, TX 75221

Tel: (214)422-6982

*kkkxhidhhkki

PCOM Liaisons: Francis & Von
Herzen ‘

Science Operator Liaison:
Dr. Barry Harding
Ocean Drilling Program
Texas ASM University
College Station, TX 77843
Tel: (409)845-6706

TECTONICS PANEL (TECP)

Dr. Darrel S. Cowan, Chairman
Geological Sciences AJ-20
University of Washington
Seattle, WA 98195

Tel: (206)543-4033

Dr. lan W.D. Dalziel
Institute for Geophysics
University of Texas, Austin
4920 North I.H. 35

Austin, TX 78751

Tel: (512)458-5358

Dr. Dr. Karl Hinz

(Liaison to SOP)

Bundesanstalt fur Geowissen-
schaften und Rohstoffe

Stilleweg 2, Postfach 510153

D-3000 Hannover 51

Federal Republic of Germany

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

Dr. David G. Howell

Pacific Marine Geclogy, MS 999
U.S. Geological Survey

345 Middlefield Road

Menlo Park, CA 94025

Tel: (415)856-7141

Dr. Kenneth Hsu
Geologisches Institut
ETH-Zurich
Somneggstrasse 5
CH-8006 Zurich, Switzerland
Tel: (41)1-256-36-39

(Alt: Dr. R. Wortel)

Dr., Jeramy Leggett

(Liaison to IOP)

Department of Geclogy

Imperial College

Prince Consort Road -

London SW7 2BP, U.K.

Tel: (44)1-589-5111, ext. 5567
{Alt: Dr: Graham K. Westbrook
Dept. of Geological Sciences
University of Bimingham
P.0. Box 363 .
Bimmingham B15 2TT, U.K.
Tel: (44)21-472-1301)

Dr. Bruce D. Marsh

Department of Earth and
Planetary Science

Olin Hall -

Johns Hopkins University

Baltimore, MD 21218

;I‘el: (301) 338-7133

Dr. Kazuaki Nakamura

{Liaison to WPAC)

Earthquake Research Institute
University of Tokyo

Hongo, Tokyo 113, Japan

Tel: (81)(3)812-2111, ext. 5757




Dr. Robin P. Riddihough
(Liaison to CEPAC)
Earth Physics Branch
Energy, Mines & Resources Canada
1 Cbservatory Crescent
Ottawa, Ontario KI1A 0Y3, Canada
Tel: (613)995-3081
(Alt: Dr. shiri Srivastava
Atlantic Geoscience Centre
Bedford Inst. of Ooeanography
P.C. Box 1006
Dartmouth, Nova Scotia B2Y 4A2
Canada
Tel: (902)426-3148)

Dr. Peter R. Vogt
(Liaison to ARP)

Code 5110

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

Dr. Jeffrey Weissel

Lamont-Doher ty Geologlcal
Observatory

Palisades, NY 10964

Tel: (914)359-2900, ext. 533

Ahkktkkkhk

PCOM Liaisons: Ooulbourn &
Robinson :

ARP Liaison: Sibuet

CEPRC Liaison: Scholl

SOP Liaison: LaBrecoque

WPAC Liaison: Silver

DMP Liaison: Bell

WESTERN PACIFIC PANEL

(WPAC)

Dr. Brian Taylor, Chairman
Hawaii Institute of Geophysics
University of Hawaii ‘
2525 Correa Road

Honolulu, HI 96822

Tel: (808)948-6649

Dr. Michael Audley-Charles
Department of Geology
University College London
Gower Street

London WCLE 6BT, U.K.

Tel: (44)1-387-7050, ext. 459
(Alt: Dr. David S. Cronan
Department of Geology
Imperial College
Prince Consort Road
London SW7 2BP, U.K.
Tel: (44)1-589-5111)
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Dr. James Gill

{Liaison to LITHP)

Earth Sciences Board of Studies
University of California

Santa Cruz, CA 95064

Tel: (408)429-2504

Dr. Roy Hyndman {member-at-large)
Pacific Geoscience Centre
Geological Survey of Canada

P.0O. Box 6000

Sidney, British CQIunb:La VBL 4B2
Canada

Tel: {604)656-8438

Dr. James C. Ingle

(SHP Liaison} B
Department of Geology
Stanford University
Stanford, CA 94305

Tel: (415)497-2537 or -9168

Dr. Derk Jongsma

Vrije Universiteit

Instituut voor Aardwetenschappen

P.O. Box 7161

NL-1007 MC Amsterdam, Netherlands

Tel: (31)20-548-3561 or 2451
(Alt: Dr. K. Brooks)

Dr. James Natland

Deep Sea Drilling Project

Scripps Institution of
Oceanography

La Jolla, CA 92093

Tel: (619)452-3538

Dr. Claude Rangin

Laboratoire de Geologie
Structurale

Dept. de Geotectonique

Univ, Pierre et Marie Curie

4 Place Jussieu

75230 Paris Cedex 05, France

Tel: (33) (14)336-25-25, ext. 5257

Dr. Jacques Recy
0.R.5.T.0.M.

B.P. A5, Noumea
New Caledonia
Tel: (687)26-10-00

Dr. Hans-Ulrich Schluter

Bundesanstalt fur Geowissen-
schaften und Rohstoffe

Stilleweqg 2, Postfach 510153

D-3000 Hannover 51

Federal Republic of Germany

Tel: (49)511-643-2327
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PUBLICATION HISTORY

The JOIDES Journal is published in yearly volumes which normally
consist of three issues published in February (No. 1), June (No. 2),
and October (No. 3). Publication comenced in 1975 with Volume I and
has continued since then, Volume XII covers 1986.

In addition there are occasional special issues of the JOIDES
Journal which are listed below:

Special Issue No. 1: Manual on Pollution Prevention and Safety,
1976 (Volume II)

Special Issue No. 2: Initial Site Prospectus, Suppleanent One,
April 1978 (Volume III)

Special Issue No. 3: Initial Site Prospectus, Supplement Two,
June 1980 (Volume VI)

Special Issue No. 4: Guide to the Ocean Drilling Program,
September 1985 (Volume XI)

Special Issue No. 5: Guidelines for Pollution Prevention and
Safety, March 1986 (Volume XII)




