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The Pliocene-Pleistocene sequence cored at Site 665 and shown here records changes 
in the carbonate compensation depth (CCD), in the productivity of equatorial surface 
waters, and in delivery of eolian sediments. Prior to 4.1 Ma this site was below the CCD 
and was characterized by slow deposition of pelagic clays. At approximately 4.1 Ma the 
rapid lowering of the CCD initiated deposition of a sequence of nannofossil and foraminifer-
nannofossil oozes. These oozes show cyclic alterations of darker layers containing 
organic-carbon, biogenic silica, and terrigenous silts and clays with reddish layers containing 
planktonic foraminifers and coccoliths and terrigenous silts and clays. Both the organic-
carbon and opaline-silica contents increase upward through the upper Pliocene and 
Pleistocene sections, coincident with cyclically reduced CaC03 percentages. The increased 
organic-carbon preservation resulted from increased carbon preservation either from 
diminished oxygen in deep water or from increased surface-water productivity, which 
may also explain the Pliocene-Pleistocene increase in biogenic-opal content (TOC = total 
organic-carbon). 
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Foreword 
By the National Science Foundation 

The scientists of the Ocean Drilling Program (ODP) have 
embarked on what could prove to be one of the most important 
earth science initiatives of the decade—an initiative rivaling in 
scope and impact the exploration of the frontiers of outer space. 
The program explores our planet's last frontier—the Earth's 
structure and history as it is revealed beneath the oceans. The 
scope of the program's scientific goals excites the imagination, 
challenges the intellect, and enhances the spirit of cooperation 
among peoples in countries around the world. 

Between 1872 and 1876, HMS Challenger undertook the 
world's first major oceanographic expedition. That expedition 
greatly expanded man's knowledge of the world's oceans and 
revolutionized our ideas about planet Earth. From 1968 to 1983, 
another ship named Challenger logged more than 375,000 miles 
on 96 voyages across every ocean for the Deep Sea Drilling Proj
ect (DSDP), operated by Scripps Institution of Oceanography. 
Among the project's many remarkable discoveries were the con
firmation of seafloor spreading and the establishment of the 
relative youth of the seafloor, thus verifying the dynamic and 
changing nature of the Earth's crust. 

Today, the Ocean Drilling Program, which began in 1983, 
brings new resources to bear on scientific ocean drilling. A new 
drillship is in operation—the JOIDES Resolution—one of the 
world's most modern and best equipped drillships with enhanced 
capability for drilling and coring in polar areas and rough weath
er, expanded laboratory space, facilities for more scientists, and 
a major drill-hole logging program. The name of the ship was 
derived from the international scientific partnership that directs 
the program—the Joint Oceanographic Institutions for Deep 
Earth Sampling (JOIDES)—and from the flagship of Captain 
Cook's second voyage to the Pacific Ocean in the late 18th cen
tury. Texas A&M University is responsible for science operations 
in the program, and Lamont-Doherty Geological Observatory is 
responsible for the logging program. 

The Ocean Drilling Program truly has international partici
pation. In 1975, the International Phase of Ocean Drilling be
gan with member nations—the U.S.A., U.S.S.R., the Federal Re
public of Germany, Japan, the United Kingdom, and France— 
all providing funds and scientific guidance for the project. 
Today, ODP partners include the U.S.A., Canada, France, the 
Federal Republic of Germany, Japan, the United Kingdom, 
and the European Science Foundation, which represents 
Sweden, Finland, Norway, Iceland, Denmark, Belgium, 
the Netherlands, Spain, Switzerland, Italy, Greece, and Turkey. 

The National Science Foundation, with funds contributed by 
the United States and international partners, supports the scien
tific operations and planning for the ODP through a contract 
with Joint Oceanographic Institutions, Inc. (JOI). 

The information gained by the program leads to a better un
derstanding of the Earth and its dynamic processes. Drilled sed
iment cores and logs reveal clues to past climatic history and 
tie into parallel studies of paleoclimates from glacial ice cores 
drilled on the continents. Understanding these sediment cores 
will enable scientists to complete the map of major geologically 
active regions of the Earth, and to identify processes that lead 
to dynamic change such as earthquakes, volcanic eruptions, and 
mountain and continental growth. We are far from being able to 
predict such changes accurately now; but with the new tools and 
understanding, the accuracy of such predictions can be improved. 
This better understanding of the Earth's system(s) will allow us 
to identify regions of potential mineral and energy resource de
velopment, an issue of worldwide human interest. The Ocean 
Drilling Program is not in itself aimed at finding resources, but 
the knowledge of the Earth's processes that is gained through 
such a basic research program will inevitably provide pieces of 
information required for such resource discovery and exploita
tion. 

The program is fully under way in its aim to further the un
derstanding of the Earth's dynamic systems. People of our planet 
will benefit directly and indirectly from this research in both 
their daily living and work activities. This multinational en
deavor will perhaps foster other cooperative efforts in science or 
among societies. The Ocean Drilling Program has distinguished 
ancestors in the original Resolution and Challenger expeditions 
and the Deep Sea Drilling Project. The National Science Foun
dation is proud to be playing a leading role in this program, and 
we are looking forward to significant and innovative science for 
many years to come. 

Erich Bloch 
Director 
National Science Foundation 

Washington, D.C. 
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Foreword 
By Joint Oceanographic Institutions, Inc. 

This volume presents results from the Ocean Drilling Pro
gram (ODP), where scientists use a specially equipped ocean 
drilling ship to sample and measure the properties of the sub
merged part of the Earth's crust. These data are then synthe
sized with other information to yield new insights into earth 
processes. 

These results address the scientific goals of the program, 
which include providing a global description of geological and 
geophysical structures and materials, studying in detail areas of 
major geophysical activity such as mid-ocean ridges and the as
sociated hydrothermal circulations, and studying passive and ac
tive continental margins. In addition, the ODP data support the 
study of sea-level and ocean-circulation changes, the effects of 
the Earth's orbital variations on climate, and the study of pro
cesses and mechanisms of evolution from the biological records 
in the cores which are recovered from drilling. 

The Ocean Drilling Program is a partnership of scientists 
and governments. Overall scientific policy and management guid
ance is provided by Joint Oceanographic Institutions for Deep 
Earth Sampling (JOIDES), which consists of committees and 
panels made up of representatives of the participating institu
tions and other scientific and engineering experts. The JOIDES 
Executive Committee (EXCOM) provides general oversight; the 
JOIDES Planning Committee (PCOM) is the focal point for all 
scientific planning for the ODP and is key to the scientific suc
cess of the program. 

The PCOM has a network of panels and working groups 
which screen drilling proposals, evaluate instrumentation and 
measurement techniques, and assess geophysical survey data and 
other safety and siting information. PCOM uses the recommen
dations of these panels and committees to select drilling targets, 
to specify the major scientific objectives of each two-month drill
ing segment or leg, and to provide the science operator with 
nominations for co-chief scientists. The science operator, Texas 
A&M University, in turn is responsible for planning the detailed 
ship's operations, actual drilling schedules, and final scientific 
rosters, which are developed in close cooperation with PCOM 
and the cognizant panels. 

Many of the scientific goals can be met only with new tech
nology. Thus the program has identified engineering goals, which 
include the ability to start a hole and to core on bare rock at 
mid-ocean ridge sites, to drill in high-temperature and corrosive 
regions typical of hydrothermal areas, and to core in high lati
tudes with minimum interference from high seas and sea ice. 
To meet these needs, the program operates a specially equipped 
drillship, the JOIDES Resolution, which contains laboratories 
and equipment that are state-of-the-art, and carries a major new 
logging program. 

The ship, registered as SEDCO/BP 471 after her owners and 
her length in feet (144 meters), is 70 feet (21 meters) wide, and 
has a displacement of 16,595 long tons. Her derrick towers 200 
feet (61 meters) above the water line, and a computer-controlled 
dynamic-positioning system stabilizes the ship over a specific lo
cation while drilling in water depths up to 27,000 feet (8230 me
ters). The drilling system collects cores from beneath the sea
floor with a derrick and drawworks that can handle 30,000 feet 
(9144 meters) of drill pipe. More than 12,000 square feet (1115 
square meters) of space distributed throughout the ship is de
voted to scientific laboratories and equipment. The ship sails 

with a scientific and technical crew of 50 and a ship's crew of 
65. 

Logging is a major part of the overall operation. The pro
gram provides a full suite of geochemical and geophysical mea
surements for every hole deeper than 1300 feet (400 meters). For 
each such hole, there are lowerings of basic oil-industry tools: 
nuclear, sonic, and electrical. In addition, a borehole televiewer 
is available for imaging the well-bore wall, a 12-channel logging 
tool provides accurate velocity and elastic property measurements 
as well as sonic waveforms for spectral analysis of energy propa
gation near the well bore, and a vertical seismic profiler records 
reflectors from below the total depth of the hole. 

Texas A&M University serves as science operator for the 
Ocean Drilling Program. In this capacity, they operate and staff 
the drillship to collect cores from JOIDES-designated sites from 
around the world. The science operator also ensures that ade
quate scientific analyses are performed on the cores by main
taining the shipboard scientific laboratories and by providing 
logistical and technical support for shipboard scientific teams. 
Onshore, Texas A&M manages scientific activities after each leg, 
is curator for the cores, distributes samples, and coordinates the 
editing and publication of the scientific results. Lamont-Doherty 
Geological Observatory (LDGO) of Columbia University man
ages the program's logging operations, which include processing 
the data and provision of assistance to scientists in data analy
sis. The ODP Data Bank, a repository for geophysical data, is 
also managed by LDGO. Core samples from ODP and the pre
vious Deep Sea Drilling Project are stored for future investiga
tion at three sites: ODP Pacific and Indian Ocean cores at Texas 
A&M University, ODP and DSDP Atlantic and Antarctic cores 
at Lamont-Doherty Geological Observatory, and DSDP Pacific 
and Indian Ocean cores at Scripps Institution of Oceanography. 

International oversight and coordination are provided by the 
ODP Council, a governmental consultative body of partner 
country representatives, chaired by the United States, which pe
riodically reviews the general progress of the program and dis
cusses financial plans and other management issues. Joint 
Oceanographic Institutions, Inc., a nonprofit consortium of 
U.S. oceanographic institutions, serves as the National Science 
Foundation's prime contractor and manages the ODP. JOI is re
sponsible for seeing that the scientific objectives and plans are 
translated into scientific operations consistent with JOIDES rec
ommendations and budgetary constraints. 

Scientific achievements of the ODP already include new data 
on early seafloor spreading and how continents separate and 
their margins evolve. We have new insight into glacial cycles and 
the fluctuations of currents throughout geological time. Techni
cal achievements include the first bare-rock coring, and logging 
data more accurate and complete than ever before. JOI is pleased 
to have played a facilitating role in the Ocean Drilling Program. 

D. James Baker 
President 
Joint Oceanographic Institutions, Inc. 

Washington, D.C. 

vn 



OCEAN DRILLING PROGRAM 

MEMBER ORGANIZATIONS OF THE JOINT 
OCEANOGRAPHIC INSTITUTIONS FOR 
DEEP EARTH SAMPLING (JOIDES): 
University of California at San Diego, Scripps Institution of 

Oceanography 

Columbia University, Lamont-Doherty Geological 
Observatory 

University of Hawaii, Hawaii Institute of Geophysics 

University of Miami, Rosenstiel School of Marine and 
Atmospheric Science 

Oregon State University, College of Oceanography 

University of Rhode Island, Graduate School of 
Oceanography 

Texas A&M University, Department of Oceanography 

University of Texas at Austin, Institute for Geophysics 

University of Washington, College of Ocean and Fishery 
Sciences 

Woods Hole Oceanographic Institution 

Canada, Department of Energy, Mines and Resources 
European Science Foundation Consortium for Ocean 

Drilling (ECOD), Belgium, Denmark, Finland, Iceland, 
Italy, Greece, the Netherlands, Norway, Spain, Sweden, 
Switzerland, and Turkey 

Federal Republic of Germany, Bundesanstalt fur 
Geowissenschaften und Rohstoffe 

France, Institut Francais de Recherche pour 1'Exploitation 
de la Mer 

Japan, University of Tokyo, Ocean Research Institute 

United Kingdom, Natural Environment Research Council 

PRIME CONTRACTOR 
Joint Oceanographic Institutions, Inc. 
Washington, D.C. 

Thomas E. Pyle 
Director, Ocean Drilling Programs 

OPERATING INSTITUTION 

College of Geosciences 
Texas A&M University 
College Station, Texas 
Melvin Friedman, Principal Investigator 

OCEAN DRILLING PROGRAM 

Philip D. Rabinowitz 
Director 

Louis E. Garrison 
Deputy Director 

Sylvia Cecile DeVoge 
Administrator 
Audrey W. Meyer, Manager 
Science Operations 

Barry Harding, Manager 
Engineering and Drilling Operations 

Russell B. Merrill, Manager 
Science Services 
Robert E. Olivas, Manager 
Technical and Logistics Support 

LOGGING OPERATOR 
Borehole Research Group 
Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 

Roger Anderson, Head 



PARTICIPANTS ABOARD JOIDES RESOLUTION FOR LEG 1 0 8 

William Ruddiman 
Co-Chief Scientist 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Michael Sarnthein 
Co-Chief Scientist 

Geologisch-Palaontologisches Institut und Museum 
Christian-Albrechts Universiteit Kiel 
Olshausenstrasse 40 
D-2300 Kiel 
Federal Republic of Germany 

Jack Baldauf 
Staff Scientist/Paleontologist (diatoms) 

Ocean Drilling Program 
Texas A&M University 
College Station, Texas 77843 

Jan Backman 
Paleontologist (nannofossils) 

Department of Geology 
University of Stockholm 
S-10691 Stockholm 
Sweden 

Jan Bloemendal 
Paleomagnetist 

Graduate School of Oceanography 
University of Rhode Island 
Narragansett Bay Campus 
Narragansett, Rhode Island 02882 

William Curry 
Sedimentologist 

Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 02543 

Paul Farrimond 
Organic Geochemist 

School of Chemistry 
University of Bristol 
Cantock's Close 
Bristol BS8 1 TH 
United Kingdom 

Jean Claude Faugeres 
Sedimentologist 

Laboratoire de Geologie et Oceanographic 
Universite de Bordeaux 1 
Avenue des Facultes 
33405 Talence 
France 

Thomas Janecek 
Sedimentologist 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Yuzo Katsura 
Sedimentologist 

Institute of Geosciences 
University of Tsukuba 
Ibaraki 305 
Japan 

Helene Manivit 
Paleontologist (nannofossils) 

Laboratoire de Stratigraphic des Continents et Oceans 
(UA 319) Universite Paris VI 
4 Place Jussieu 
75230 Paris Cedex 
France 

James Mazzullo 
Sedimentologist 

Department of Geology 
Texas A&M University 
College Station, Texas 77843 

Jiirgen Mienert 
Physical Properties Specialist 

Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 02543, and 

Geologisch-Palaontologisches Institut und Museum 
Christian-Albrechts Universiteit Kiel 
Olshausenstrasse 40 
D-2300 Kiel 
Federal Republic of Germany 

Edward Pokras 
Paleontologist (diatoms) 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Maureen Raymo 
Paleontologist (planktonic foraminifers) 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Peter Schultheiss 
Physical Properties Specialist 

Institute of Oceanographic Sciences 
Brook Road 
Wormley, Godalming 
Surrey GU8 5UG 
United Kingdom 

Riidiger Stein 
Organic Geochemist 

Institut fur Geowissenschaften und Lithosphdrenforschung 
Universiteit Giessen 
Senckenbergstrasse 3 
6300 Giessen 
Federal Republic of Germany 



Lisa Tauxe 
Paleomagnetist 

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

Jean-Pierre Valet 
Paleomagnetist 

Centre des Faibles Radioactivites 
CNRS 
Avenue de la Terrasse 
91190 Gif-sur-Yvette 
France 

Philip P. E. Weaver 
Paleontologist (planktonic foraminifers) 

Institute of Oceanographic Sciences 
Brook Road 
Wormley, Godalming 
Surrey GU8 5UG 
United Kingdom 

Hisato Yasuda 
Paleontologist (benthic foraminifers) 

Department of Geology 
Kochi University 
2-5-1 Akebonacho 
Kochi 780 
Japan 

Captain Ed Oonk 
Master of the Drilling Vessel 

Underseas Drilling, Inc. 
707 Texas Avenue South 
Suite 103D 
College Station, Texas 77840-1917 

Robert C. Caldow 
Drilling Superintendent 

Underseas Drilling, Inc. 
707 Texas Avenue South 
Suite 103D 
College Station, Texas 77840-1917 

ODP ENGINEERING AND OPERATIONS PERSONNEL 
Lamar Hayes Operations Superintendent 
Claude Mabile Special Tools Engineer 
Steve Sarka Logger 

ODP TECHNICAL AND LOGISTICS PERSONNEL 

1 Schlumberger Offshore Service 
Houston Offshore District 
8460 Gulf Freeway 
Houston, Texas 77017 

Daniel Bontempo 
Patricia Brown 
Kevin de Mauret 
Mark Dobday 
Jennifer Glasser 
Burnette Hamlin 
Michiko Hitchcox 
Daniel Larson 
Christine Mato 
Matthew Mefferd 
Margaret Myre 
Joseph Powers 
Michael Reitmeyer 
Kevin Rogers 
Christian Segade 
Katie Sigler 
Donald Sims 
John Tauxe 

System Manager 
Assistant Curatorial Representative 
Photographer 
Marine Technician 
Marine Technician 
Laboratory Officer 
Yeoperson 
Electronics Technician 
Curatorial Representative 
Chemistry Technician 
Marine Technician 
Marine Technician 
Electronics Technician 
Marine Technician 
Marine Technician 
Chemistry Technician 
Marine Technician 
Marine Technician 

Ocean Drilling Program Publications Staff 

Publications Supervisor 
William D. Rose 

Chief Editor 
Norman J. Stewart 

Editors 
Sondra Stewart 
William R. Winkler 

Chief Production Editor 
Raymond F. Silk 

Production Editors 
Jean Bettenhausen 
Mei-Chun Y. Lee 

Manuscript Coordinator 
Elsa Kapitan Mazzullo 

Hole Summary Coordinator 
Patricia M. Wunneburger 

Publications Distribution Specialist 
Fabiola Munoz Byrne 

Senior Photographer 
John W Beck 

Photographer 
Roy Davis 

Chief Illustrator 
Karen O. Benson 

Illustrators 
Garnet D. Gaither 
Larry R. Lewis 
Pamela Vesterby 
Christine L. Yokley 

Compositor 
Rhoda Segur 

XU 



TABLE OF CONTENTS 

VOLUME 108—PART A 

ACKNOWLEDGMENTS 1 

SECTION 1: INTRODUCTION 

1. INTRODUCTION AND EXPLANATORY NOTES 5 
Shipboard Scientific Party 

SECTION 2: SITE REPORTS 

2. SITE 657 31 
Shipboard Scientific Party 

3. SITE 658 105 
Shipboard Scientific Party 

4. SITE 659 221 
Shipboard Scientific Party 

5. SITE 660 327 
Shipboard Scientific Party 

6. SITE 661 409 
Shipboard Scientific Party 

7. SITE 662 487 
Shipboard Scientific Party 



ACKNOWLEDGMENTS 
The scientific party of Leg 108 of the Ocean Drilling Program expresses its thanks to 

all who have helped to make possible the work described in this volume. 
We especially appreciate the efforts of the many individuals at the Universiteit Kiel 

and Lamont-Doherty Geological Observatory for help in planning the cruise and for 
supplying us with seismic, magnetic, and bathymetric data. The advice of the members 
of the Sediment and Ocean History Panel and the Atlantic Regional Panel of JOIDES 
was also of great assistance. 

We are grateful for the enthusiastic cooperation and patience of Captain Ed Oonk, 
his officers, and the excellent crew and drilling teams in all of their help at sea. The 
ODP operations superintendent, Lamar Hayes, provided excellent coordination and li
aison, valuable technical advice, and incredible patience. The staff of scientific techni
cians performed with enthusiasm and efficiency and gave invaluable assistance. We es
pecially thank Michiko Hitchcox for word processing and Easter surprises, "Babba" 
for his service as tool pusher and the Royal Baby, and Jim Boone for his musical an
nouncements of "Core on deck." 

We thank the editors and illustrators of the Ocean Drilling Program for help in com
posing this volume. 



PROCEEDINGS 
OF THE 

OCEAN DRILLING 
PROGRAM 

LA-A.JL._1—_______A i„.._....__ __.._—%■ * -̂  r * '*, i x. i t. i..._t. < a, _ ..f...-...- _■ / _ I. : _ ». j . « •. va....!....*. » i ____.„. V * :____^____J_-_—__-__■«__■_ 

VOLUME 1 0 8 
PART A-INITIAL REPORT 

SECTION 2 

EASTERN TROPICAL ATLANTIC 

Covering Leg 108 of the cruises of the Drilling Vessel JOIDES Resolution, 
Marseille, France, to Dakar, Senegal, Sites 657-668, 

18 February 1986-17 April 1986 
l ■ l , ■ l1 " '- ! I f"f H U M i n ' . i i l . i U ! l L l . l { , I . U > [ | J < ' U U U l M U H , ! Mj '. I U * »H\l \ '1 '1 * ', '■ 

William Ruddiman, Michael Sarnthein, Jack Baldauf, Jan Backman, Jan 
Bloemendal, William Curry, Paul Farrimond, Jean Claude Faugeres, Thomas 

Janacek, Yuzo Katsura, Helene Manivit, James Mazzullo, Jurgen Mienert, 
Edward Pokras, Maureen Raymo, Peter Schultheiss, Riidiger Stein, Lisa Tauxe, 

Jean-Pierre Valet, Philip Weaver, and Hisato Yasuda 
Participating Scientists 

Jack Baldauf 
Shipboard Staff Scientist 

Sondra K. Stewart and William D. Rose 
Editors 

Prepared by the 
OCEAN DRILLING PROGRAM 

Texas A&M University 
in cooperation with the 

NATIONAL SCIENCE FOUNDATION 
and 

JOINT OCEANOGRAPHIC INSTITUTIONS, INC. 

http://lA-A.JL._1�


OCEAN DRILLING PROGRAM 

MEMBER ORGANIZATIONS OF THE JOINT 
OCEANOGRAPHIC INSTITUTIONS FOR 
DEEP EARTH SAMPLING (JOIDES): 
University of California at San Diego, Scripps Institution of 

Oceanography 

Columbia University, Lamont-Doherty Geological 
Observatory 

University of Hawaii, Hawaii Institute of Geophysics 

University of Miami, Rosenstiel School of Marine and 
Atmospheric Science 

Oregon State University, College of Oceanography 

University of Rhode Island, Graduate School of 
Oceanography 

Texas A&M University, Department of Oceanography 

University of Texas at Austin, Institute for Geophysics 

University of Washington, College of Ocean and Fishery 
Sciences 

Woods Hole Oceanographic Institution 

Canada, Department of Energy, Mines and Resources 
European Science Foundation Consortium for Ocean 

Drilling (ECOD), Belgium, Denmark, Finland, Iceland, 
Italy, Greece, the Netherlands, Norway, Spain, Sweden, 
Switzerland, and Turkey 

Federal Republic of Germany, Bundesanstalt fur 
Geowissenschaften und Rohstoffe 

France, Institut Francais de Recherche pour I'Exploitation 
de la Mer 

Japan, University of Tokyo, Ocean Research Institute 

United Kingdom, Natural Environment Research Council 

OPERATING INSTITUTION 

College of Geosciences 
Texas A&M University 
College Station, Texas 
Melvin Friedman, Principal Investigator 

OCEAN DRILLING PROGRAM 

Philip D. Rabinowitz 
Director 

Louis E. Garrison 
Deputy Director 

Sylvia Cecile DeVoge 
Administrator 
Audrey W. Meyer, Manager 
Science Operations 

Barry Harding, Manager 
Engineering and Drilling Operations 

Russell B. Merrill, Manager 
Science Services 
Robert E. Olivas, Manager 
Technical and Logistics Support 

LOGGING OPERATOR 
Borehole Research Group 
Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 

Roger Anderson, Head 

PRIME CONTRACTOR 
Joint Oceanographic Institutions, Inc. 
Washington, D.C. 
Thomas E. Pyle 
Director, Ocean Drilling Programs 



PARTICIPANTS ABOARD JOIDES RESOLUTION FOR LEG 1 0 8 

William Ruddiman 
Co-Chief Scientist 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Michael Sarnthein 
Co-Chief Scientist 

Geologisch-Palaontologisches Institut und Museum 
Christian-Albrechts Universiteit Kiel 
Olshausenstrasse 40 
D-2300 Kiel 
Federal Republic of Germany 

Jack Baldauf 
Staff Scientist/Paleontologist (diatoms) 

Ocean Drilling Program 
Texas A&M University 
College Station, Texas 77843 

Jan Backman 
Paleontologist (nannofossils) 

Department of Geology 
University of Stockholm 
S-10691 Stockholm 
Sweden 

Jan Bloemendal 
Paleomagnetist 

Graduate School of Oceanography 
University of Rhode Island 
Narragansett Bay Campus 
Narragansett, Rhode Island 02882 

William Curry 
Sedimentologist 

Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 02543 

Paul Farrimond 
Organic Geochemist 

School of Chemistry 
University of Bristol 
Cantock's Close 
Bristol BS8 1 TH 
United Kingdom 

Jean Claude Faugeres 
Sedimentologist 

Laboratoire de Geologie et Oceanographic 
Universite de Bordeaux 1 
Avenue des Facultes 
33405 Talence 
France 

Thomas Janecek 
Sedimentologist 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Yuzo Katsura 
Sedimentologist 

Institute of Geosciences 
University of Tsukuba 
Ibaraki 305 
Japan 

Helene Manivit 
Paleontologist (nannofossils) 

Laboratoire de Stratigraphie des Continents et Oceans 
(UA 319) Universite Paris VI 
4 Place Jussieu 
75230 Paris Cedex 
France 

James Mazzullo 
Sedimentologist 

Department of Geology 
Texas A&M University 
College Station, Texas 77843 

Jiirgen Mienert 
Physical Properties Specialist 

Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 02543, and 

Geologisch-Palaontologisches Institut und Museum 
Christian-Albrechts Universiteit Kiel 
Olshausenstrasse 40 
D-2300 Kiel 
Federal Republic of Germany 

Edward Pokras 
Paleontologist (diatoms) 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Maureen Raymo 
Paleontologist (planktonic foraminifers) 

Lamont-Doherty Geological Observatory 
Columbia University 
Palisades, New York 10964 

Peter Schultheiss 
Physical Properties Specialist 

Institute of Oceanographic Sciences 
Brook Road 
Wormley, Godalming 
Surrey GU8 5UG 
United Kingdom 

Rudiger Stein 
Organic Geochemist 

Institut fur Geowissenschaften und Lithosphdrenforschung 
Universiteit Giessen 
Senckenbergstrasse 3 
6300 Giessen 
Federal Republic of Germany 

v 



Lisa Tauxe 
Paleomagnetist 

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

Jean-Pierre Valet 
Paleomagnetist 

Centre des Faibles Radioactivites 
CNRS 
Avenue de la Terrasse 
91190 Gif-sur-Yvette 
France 

Philip P. E. Weaver 
Paleontologist (planktonic foraminifers) 

Institute of Oceanographic Sciences 
Brook Road 
Wormley, Godalming 
Surrey GU8 5UG 
United Kingdom 

ODP ENGINEERING AND OPERATIONS PERSONNEL 
Lamar Hayes Operations Superintendent 
Claude Mabile Special Tools Engineer 
Steve Sarka Logger 

a Schlumberger Offshore Service 
Houston Offshore District 
8460 Gulf Freeway 
Houston, Texas 77017 

VI 

Hisato Yasuda 
Paleontologist (benthic foraminifers) 

Department of Geology 
Kochi University 
2-5-1 Akebonacho 
Kochi 780 
Japan 

Captain Ed Oonk 
Master of the Drilling Vessel 

Underseas Drilling, Inc. 
707 Texas Avenue South 
Suite 103D 
College Station, Texas 77840-1917 

Robert C. Caldow 
Drilling Superintendent 

Underseas Drilling, Inc. 
707 Texas Avenue South 
Suite 103D 
College Station, Texas 77840-1917 

ODP TECHNICAL AND LOGISTICS PERSONNEL 
Daniel Bontempo System Manager 
Patricia Brown Assistant Curatorial Representative 
Kevin de Mauret Photographer 
Mark Dobday Marine Technician 
Jennifer Glasser Marine Technician 
Burnette Hamlin Laboratory Officer 
Michiko Hitchcox Yeoperson 
Daniel Larson Electronics Technician 
Christine Mato Curatorial Representative 
Matthew Mefferd Chemistry Technician 
Margaret Myre Marine Technician 
Joseph Powers Marine Technician 
Michael Reitmeyer Electronics Technician 
Kevin Rogers Marine Technician 
Christian Segade Marine Technician 
Katie Sigler Chemistry Technician 
Donald Sims Marine Technician 
John Tauxe Marine Technician 



TABLE OF CONTENTS 

VOLUME 108—PART A 

8. SITE 663 557 
Shipboard Scientific Party 

9. SITE 664 619 
Shipboard Scientific Party 

10. SITE 665 741 
Shipboard Scientific Party 

11. SITE 666 791 
Shipboard Scientific Party 

12. SITE 667 833 
Shipboard Scientific Party 

13. SITE 668 931 
Shipboard Scientific Party 

SECTION 3: SITE SURVEYS 

14. UNDERWAY GEOPHYSICS 949 
Shipboard Scientific Party 

15. HIGH-RESOLUTION, WHOLE-CORE MAGNETIC SUSCEPTIBILITY LOGS FROM 
LEG 108 1005 
J. Bloemendal, L. Tauxe, J.-P. Valet, and Shipboard Scientific Party 

16. WHOLE-CORE P-WAVE VELOCITY AND GAMMA RAY ATTENUATION LOGS FROM 
LEG 108 1015 
P. J. Schultheiss, J. Mienert, and Shipboard Scientific Party 

17. RELATIONSHIP BETWEEN DENSITY AND BIOGENIC OPAL IN SEDIMENTS FROM 
SITES 658 AND 660 1047 
Jiirgen Mienert, Rudiger Stein, Peter Schultheiss, and Shipboard Scientific Party 

APPENDIX. TOTAL-ORGANIC-CARBON AND CARBONATE ANALYSES, LEG 108 1055 

SECTION 4: POLICY 

JOIDES ADVISORY GROUPS 1067 

SAMPLE-DISTRIBUTION POLICY 1071 


