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Foreword
By the National Science Foundation

The National Science Foundation is proud to play a leading role in partnership with the
U.S. oceanographic community in the operation and management of the Ocean Drilling
Program (ODP). We are equally proud of the cooperation and commitment of our interna-
tional partners, who contribute both financial and intellectual resources required to main-
tain the high quality of this unique program. The Ocean Drilling Program, like its
predecessor, the Deep Sea Drilling Project (DSDP), is a model for the organization and
planning of research to address global scientific problems that are of high priority interna-
tionally and of long-term interest to the scientific community and general public.

Major scientific themes guiding the development of specific drilling cruises range from
determining the causes and effects of oceanic and climatic variability to understanding the
circulation of fluids in the ocean crust and the resultant formation of mineral deposits.
Although such studies are at the forefront of basic scientific inquiry into the processes that
control and modify the global environment, they are equally important in providing the
background for assessing man's impact on the global environment or for projecting
resource availability for future generations.

The transition from the DSDP to the ODP was marked by a number of changes. The
471-foot JOIDES Resolution, which replaced the Glomar Challenger, has allowed larger
scientific parties and the participation of more graduate students, a larger laboratory and
technical capability, and operations in more hostile ocean regions. The JOIDES Resolu-
tion has drilled in all of the world's oceans, from the marginal ice regions of the Arctic to
within sight of the Antarctic continent. Over 1,200 scientists and students from 26 nations
have participated on project cruises. Cores recovered from the cruises and stored in ODP
repositories in the United States and Europe have provided samples to an additional 1,000
scientists for longer term post-cruise research investigations. The downhole geochemical
and geophysical logging program, unsurpassed in either academia or industry, is provid-
ing remarkable new data with which to study the Earth.

In 1994, NSF and our international partners renewed our commitment to the program
for its final phase. Of the 20 countries that supported ODP initially, only one, Russia, has
been unable to continue for financial reasons. As the reputation and scientific impact of
the program continue to grow internationally, we hope to add additional members and new
scientific constituencies. This global scientific participation continues to assure the pro-
gram's scientific excellence by focusing and integrating the combined scientific knowl-
edge and capabilities of its member nations.

We wish the program smooth sailing and good drilling!

Neal Lane
Director
National Science Foundation

Arlington, Virginia



Foreword
By Joint Oceanographic Institutions, Inc.

This volume presents scientific and engineering results from the Ocean Drilling Pro-
gram (ODP). The papers presented here address the scientific and technical goals of the
program, which include providing a global description of geological and geophysical
structures including passive and active margins and sediment history, and studying in
detail areas of major geophysical activity such as mid-ocean ridges and the associated
hydrothermal circulations.

The Ocean Drilling Program, an international activity, operates a specially equipped
deep-sea drilling ship, the JOIDES Resolution (Sedco/BP 471), which contains state-of-
the-art laboratories, equipment, and computers. The ship is 471 feet (144 meters) long, is
70 feet (21 meters) wide, and has a displacement of 18,600 short tons. Her derrick towers
211 feet (64 meters) above the waterline, and a computer-controlled dynamic-positioning
system stabilizes the ship over a specific location while drilling in water depths up to
27,000 feet (8230 meters). The drilling system collects cores from beneath the seafloor
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 devoted to scientific laboratories and equipment. The ship sails with a scientific
and technical crew of 51 and a ship's crew (including the drill crew) of 62. The size and
ice-strengthening of the ship allow drilling in high seas and ice-infested areas as well as
permit a large group of multidisciplinary scientists to interact as part of the scientific
party.

Logging, or measurements in the drilled holes, is an important part of the program.
ODP provides a full suite of geochemical and geophysical measurements 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 avail-
able for imaging the wall of the hole, a 12-channel logging tool provides accurate velocity
and elastic property measurements as well as sonic waveforms for spectral analysis of
energy propagation near the wall of the hole, and a vertical seismic profiler can record
reflectors from below the total depth of the hole.

The management of the Ocean Drilling Program involves a partnership of scientists
and governments. International oversight and coordination are provided by the ODP
Council, a governmental consultative body of the partner countries, which is chaired by a
representative from the United States National Science Foundation. The ODP Council
periodically reviews the general progress of the program and discusses financial plans and
other management issues. Overall scientific and management guidance is provided to the
operators of the program by representatives from the group of institutions involved in the
program, called the Joint Oceanographic Institutions for Deep Earth Sampling (JOIDES).

The Executive Committee (EXCOM), made up of the administrative heads of the
JOIDES institutions, provides general oversight for ODP. The Planning Committee
(PCOM), with its advisory structure, is made up of working scientists and provides scien-
tific advice and detailed planning. PCOM has a network of panels and working groups that
screen drilling proposals, evaluate instrumentation and measurement techniques, and
assess geophysical-survey data and other safety and siting information. PCOM uses the
recommendations of the panels and committees to select drilling targets, to specify the
location and major scientific objectives of each two-month drilling segment or leg, and to
provide the science operator with nominations for co-chief scientists.

Joint Oceanographic Institutions, Inc. (JOI), a nonprofit consortium of U.S. oceano-
graphic institutions, serves as the National Science Foundation^ prime contractor for
ODP. JOI is responsible for seeing that the scientific objectives, plans, and recommenda-
tions of the JOIDES committees are translated into scientific operations consistent with
scientific advice and budgetary constraints. JOI subcontracts the operations of the pro-
gram to two universities: Texas A&M University and Lamont-Doherty Earth Observatory
of Columbia University. JOI is also responsible for managing the U.S. contribution to
ODP.



Texas A&M University (TAMU) serves as science operator for ODP. In this capacity,
TAMU is responsible for planning the specific ship operations, actual drilling schedules,
and final scientific rosters, which are developed in close cooperation with PCOM and the
relevant panels. The science operator also ensures that adequate scientific analyses are
performed on the cores by maintaining the shipboard scientific laboratories and computers
and by providing logistical and technical support for shipboard scientific teams. Onshore,
TAMU manages scientific activities after each leg, is curator for the cores, distributes
samples, and coordinates the editing and publication of scientific results.

Lamont-Doherty Earth Observatory (LDEO) of Columbia University is responsible for
the program's logging operation, including processing the data and providing assistance to
scientists for data analysis. The ODP Data Bank, a repository for geophysical data, is also
managed by LDEO.

Core samples from ODP and the previous Deep Sea Drilling Project are stored for
future investigation at four sites: ODP Pacific and Indian Ocean cores at TAMU, DSDP
Pacific and Indian Ocean cores at the Scripps Institution of Oceanography, ODP and
DSDP Atlantic and Antarctic cores through Leg 150 at LDEO, and ODP Atlantic and Ant-
arctic cores since Leg 151 at the University of Bremen, Federal Republic of Germany.

Scientific achievements of ODP include new information on early seafloor spreading
and how continents separate and the margins evolve. The oldest Pacific crust has been
drilled and sampled. We have new insights into glacial cycles and the fluctuations of
ocean currents throughout geological time. Many of the scientific goals can be met only
with new technology; thus the program has focused on engineering as well as science. To
date, ODP engineers have demonstrated the capability to drill on bare rock at
mid-ocean-ridge sites and have developed techniques for drilling in high-temperature and
corrosive regions typical of hydrothermal vent areas. A new diamond coring system prom-
ises better core recovery in difficult areas.

In addition, ODP is cooperating closely with other geological and geophysical pro-
grams; for example, in 1991 the first hole was drilled by ODP for emplacement of a seis-
mometer near Hawaii for the Ocean Seismic Network. JOI is pleased to have been able to
play a facilitating role in the Ocean Drilling Program and its cooperative activities, and we
are looking forward to many new results to come.

D. James Baker
President
Joint Oceanographic Institutions, Inc.

Washington, D.C.



Preface

The Scientific Results volumes of the Proceedings of the Ocean Drilling Program con-
tain specialty papers presenting the results of up to one and one-half years of research in
various aspects of scientific ocean drilling. I acknowledge with thanks the authors of the
papers published in this volume, who thereby have enabled future investigators to gain
ready access to the results of their research.

Each of the papers submitted to a Scientific Results volume undergoes rigorous peer
review by at least two specialists in the author's research field. A paper typically goes
through one or more revision cycles before being accepted for publication. Our goal is to
maintain a peer-review system comparable to those of the most highly regarded journals
in the geological sciences.

The Editorial Review Board for a Scientific Results volume is responsible for obtaining
peer reviews of papers submitted to the volume. This board usually is made up of the two
co-chief scientists for the cruise, the ODP staff scientist for the cruise, and one external
specialist who is familiar with the geology of the area investigated. In addition, the ODP
staff editor assigned to the volume helps with any manuscripts that require special atten-
tion, such as those by authors who need assistance with English expression.

Scientific Results volumes may also contain short reports consisting of good data that
are not ready for final interpretation. Papers in this category are segregated in a section in
the back of the volume called Data Reports. Although no interpretation is permitted, these
papers ordinarily contain a section on methodology or procedures. Data Report papers are
read carefully by at least one specialist to make sure they are well organized, comprehen-
sive, and discuss the techniques thoroughly.

In acknowledgment of the contributions made by this volume's Editorial Review
Board, the members of the Board are designated Editors of the volume and are listed on
the title page as well. Reviewers of manuscripts for this volume, whose efforts are so
essential to the success of the publication, are listed in the front portion of the book, with-
out attribution to a particular manuscript.

On behalf of the Ocean Drilling Program, I extend sincere appreciation to members of the
Editorial Review Boards and to the reviewers for giving so generously of their time and efforts
in ensuring that only papers of high scientific quality are published in the Proceedings.

Philip D. Rabinowitz
Director
Ocean Drilling Program
Texas A&M University
College Station, Texas



REVIEWERS FOR THIS VOLUME

Paul A. Baker
Filippo Barattolo
John A. Barron
RJ. Behl
James F. Bristow
Cristina Broglia
David A. Budd
William C. Burnett
Eric H. De Carlo
Millard F. Coffin
John Compton
Marc A. Conrad
Winton Cornell
Thomas A. Davies
Walter E. Dean
Katica Drobne
W.-Christian Dullo
Robert A. Duncan
J. Berton Fisher
P.A. Floyd
Erik Flugel
K.B. Föllmi
Frederick A. Frey
Michael O. Garcia
Rainer Gersonde
Joris M. Gieskes
David Goldberg
Felix Gradstein
Kai-Uwe Graefe
Jürgen Grötsch
Stephen E. Haggerty
Erik Hauri

Albert C. Hine
David A. Hodell
Lukas Hottinger
Steven A. Hovan
Brian T. Huber
H. Inokuchi
Hugh Jenkyns
Charles E. Jones
Charles F. Kahle
Hodaka Kawahata
John W. King
Jan P. Krijnen
Lawrence Krissek
Dawn Lavoie
R. Mark Leckie
Jonathan M. Lincoln
Fred T. Mackenzie
Rick P. Major
John McArthur
Judith A. McKenzie
K.G. McKenzie
Audrey Wright Meyer
Philip A. Meyers
Ralph Moberly
Pamela Muller
Haydn H. Murray
Richard W. Murray
D. Noel
Richard D. Norris
John O'Connor
R.L. Patience
Charles K. Paull

J.P. Pozzi
Isabella Raffi
R. Raiswell
D.K. Rea
Maurice Renard
Ursula Röhl
James Rubenstone
Anne K. Rutledge
Katharina V. Salis
Matthew H. Salisbury
Arthur Sailer
Cynthia Schneider
Graham Shimmield
Alexander Shor
William G. Siesser
Raymond Siever
Mike Simmons
P.W. Skelton
William V. Sliter
Guy M. Smith
Hubert Staudigel
C.P. Strong
Damon A.H. Teagle
Robert Thunell
M. Torii
Peter R. Vogt
R. J. van Waasbergen
Brian Wallick
Wuchang Wei
Sherwood W. Wise, Jr.



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 Earth Observatory

University of Hawaii, School of Ocean and Earth Science
and Technology

University of Miami, Rosenstiel School of Marine and
Atmospheric Science

Oregon State University, College of Oceanic and
Atmospheric Sciences

University of Rhode Island, Graduate School of
Oceanography

Texas A&M University, College of Geosciences and
Maritime Studies

University of Texas at Austin, Institute for Geophysics

University of Washington, College of Ocean and Fishery
Sciences

Woods Hole Oceanographic Institution

Canada/Australia Consortium for the Ocean Drilling
Program, Department of Energy, Mines and Resources
(Canada) and Department of Primary Industries and
Energy (Australia)

European Science Foundation Consortium for Ocean
Drilling (Belgium, Denmark, Finland, Greece, Iceland,
Italy, The Netherlands, Norway, Spain, Sweden,
Switzerland, and Turkey)

Federal Republic of Germany, Bundesanstalt für
Geowissenschaften und Rohstoffe

France, Institut Français 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.

David A. Falvey
Director, Ocean Drilling Programs

OPERATING INSTITUTION

College of Geosciences and Maritime Studies
Texas A&M University
College Station, Texas

Robert A. Duce
Dean

OCEAN DRILLING PROGRAM

Paul J. Fox
Director

Timothy J.G. Francis
Deputy Director

Richard G. McPherson
Administrator

Jack G. Baldauf, Manager
Science Operations

Ann Klaus, Manager
Publications

Russell B. Merrill, Curator and Manager
Information Services

Robert E. Olivas, Manager
Technical and Logistics Support

LOGGING OPERATOR

Borehole Research Group
Lamont-Doherty Earth Observatory
Columbia University
Palisades, New York

David Goldberg, Head



PARTICIPANTS ABOARD THE JOIDES RESOLUTION FOR LEG 144

Janet A. Haggerty
Co-Chief Scientist

Department of Geosciences
University ofTulsa
600 South College Avenue
Tulsa, Oklahoma 74104
U.S. A.

Isabella Premoli Silva
Co-Chief Scientist

Dipartimento di Scienze della Terra
Università degli Studi di Milano
Via Mangiagalli 34
1-20133 Milano
Italy

Frank R. Rack
ODP Staff Scientist/Physical Properties Specialist

Ocean Drilling Program
Texas A&M University Research Park
1000 Discovery Drive
College Station, Texas 77845-9547
U.S.A.

Annie Arnaud Vanneau
Paleontologist (foraminifers)

Institut Dolomieu
Université de Grenoble
15 Rue Maurice Gignoux
38031 Grenoble Cedex
France

Douglas D. Bergersen
Geophysicist

Department of Geology and Geophysics
SOEST, University of Hawaii
2525 Correa Road
Honolulu, Hawaii 96822
U.S.A.

Yuri Bogdanov
Sedimentologist

Institute of Oceanology
Academy of Sciences
23 Krasikova Street
Moscow, 117218
Russia

Horst W. Bohrmann
Physical Properties Specialist

Forschungszentrum für Marine Geowissenschaften
GEOMAR
Wischhofstrasse 1-3, Gebaude 12
D-2300 Kiel 14
Federal Republic of Germany

Bj0rn Buchardt
Organic Geochemist

Institut for Almen Geologi
University of Copenhagen
0ster Voldgade 10
DK-1350 Copenhagen K
Denmark

Gilbert Camoin
Sedimentologist

Centre de Sédimentologie et Paléontologie
CNRS, Université de Provence
3 Place Victor Hugo
13331 Marseille Cedex 3
France

David M. Christie
Igneous Petrologist

College of Oceanography
Oregon State University
Corvallis, Oregon 97331-5503
U.S.A.

Julie J. Dieu
Igneous Petrologist

Graduate Department, A208
Scripps Institution of Oceanography
University of California, San Diego
La Jolla, California 92093-0208
U.S.A.

Paul Enos
Sedimentologist

Department of Geology
University of Kansas
Lawrence, Kansas 66045
U.S.A.

Elisabetta Erba
Paleontologist (nannofossils)

Dipartimento di Scienze della Terra
Università degli Studi di Milano
Via Mangiagalli 34
1-20133 Milano
Italy

Juliane M. Fenner
Paleontologist (diatoms)

Bundesanstalt für Geowissenschaften und Rohstojfe
Postfach 510153
D-3000 Hannover 51
Federal Republic of Germany

Jeffrey S. Gee
Paleomagnetist

Geosciences
Lamont-Doherty Geological Observatory
Columbia University
Palisades, New York 10964
U.S.A.

Martin J. Head
Palynologist

Department of Geology
University of Toronto
Earth Sciences Center
22 Russell Street
Toronto, Ontario M5S 3B1
Canada

* Addresses at time of cruise.



Peter R.N. Hobbs
Physical Properties Specialist

British Geological Survey
Keyworth, Nottingham NG12 5GG
United Kingdom

Hisao Ito
Logging Scientist

Marine Geology
Geological Survey of Japan
1-1-3 Higashi, Tsukuba-shi
Ibaraki 305
Japan

Lubomir F. Jansa
Sedimentologist

Geological Survey of Canada Atlantic
Bedford Institute of Oceanography
P.O. Box 1006
Dartmouth, Nova Scotia B2Y4A2
Canada

John W. Ladd
LDGO Logging Scientist

Borehole Research Group
Lamont-Doherty Geological Observatory
Columbia University
Palisades, New York 10964
U.S.A.

Roger L. Larson
Geophysicist

Graduate School of Oceanography
University of Rhode Island
Narragansett Bay Campus
Narragansett, Rhode Island 02882-1197
U.S.A.

Jonathan M. Lincoln
Sedimentologist

Department of Physics and Geosciences
Montclair State College
Upper Montclair, New Jersey 07043
U.S.A.

Masao Nakanishi
Paleomagnetist

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

James G. Ogg
Core-Log Integration Specialist/Logging Scientist

Department of Earth and Atmospheric Sciences
Purdue University
West Lafayette, Indiana 47907
U.S.A.

Bradley N. Opdyke
Inorganic Geochemist

Department of Geological Sciences
University of Michigan
1006 C.C. Little Building
Ann Arbor, Michigan 48109-1063
U.S.A.

Paul N. Pearson
Paleontologist (foraminifers)

Department of Earth Sciences
University of Cambridge
Downing Street
Cambridge CB2 3EQ
United Kingdom

Terrence M. Quinn
Sedimentologist

Department of Geology
University of South Florida
Tampa, Florida 33620-5200
U.S.A.

David K. Watkins
Paleontologist (nannofossils)

Department of Geology
University of Nebraska
Lincoln, Nebraska 68588-0340
U.S.A.

Paul A. Wilson
Inorganic Geochemist

Department of Earth Sciences
University of Cambridge
Downing Street
Cambridge CB2 3EQ
United Kingdom

SEDCO OFFICIALS
Captain Anthony Ribbens
Master of the Drilling Vessel

Overseas Drilling Ltd.
707 Texas Avenue South, Suite 213D
College Station, Texas 77840-1917
U.S.A.

Jack Tarbutton
Drilling Superintendent

Overseas Drilling Ltd.
707 Texas Avenue South, Suite 213D
College Station, Texas 77840-1917
U.S.A.



ODP ENGINEERING AND OPERATIONS PERSONNEL

Glen Foss
G. Leon Holloway

Operations Superintendent
Development Engineer

ODP TECHNICAL AND LOGISTICS PERSONNEL

Timothy Bronk
Jo Claesgens
Bradley Cook
John Eastlund
Dennis K. Graham
Gretchen Hampt
Margaret Hastedt
Carsten Israelson
Kazushi ("Kuro") Kuroki
Jaquelyn K. Ledbetter
Jon S. Lloyd
Erinn McCarty
Matt Mefferd
Eric Meissner
William G. Mills
Dwight E. Mossman
Anne Pimmel
John Swanson
Mark Watson

Marine Laboratory Specialist/Thin Sections/Storekeeper
Marine Laboratory Specialist/Yeoperson
Marine Laboratory Specialist/Photographer
Marine Computer Specialist
Marine Laboratory Specialist/Chemistry
Marine Laboratory Specialist
Marine Laboratory Specialist/Paleomagnetics
Marine Laboratory Specialist
Assistant Laboratory Officer/X-ray
Marine Laboratory Specialist/Downhole Tools
Marine Laboratory Specialist/Physical Properties
Marine Laboratory Specialist/Curatorial Representative
Marine Computer Specialist
Marine Electronics Specialist
Laboratory Officer
Marine Laboratory Specialist/Underway Geophysics
Marine Laboratory Specialist/Chemistry
Marine Laboratory Specialist
Marine Electronics Specialist

Ocean Drilling Program Publications Staff*

Publications Manager
Ann Klaus

Editors
Lona Haskins Dearmont
Eva M. Maddox
Jennifer A. Marin
Angeline T. Miller
Ruth N. Riegel

Chief Production Editor
Jennifer Pattison Hall

Production Editors
Karen O. Benson
Jaime A. Gracia
Christine M. Miller
William J. Moran (this volume)

Senior Publications Coordinator
Gudelia ("Gigi") Delgado

Publications Coordinator
Shelley Rene Cormier

Publications Distribution Specialist
Alexandra F. Moreno

Data Entry/Copier Operator
Ann Yeager

Senior Photographer
John W. Beck

Photographer
Bradley James Cook

Chief Illustrator
Deborah L. Partain

Illustrators
Melany R. Borsack
L. Michelle Briggs
Katherine C. Irwin
Nancy H. Luedke

Production Assistants
Sharon L. Dunn
Mary Elizabeth Mitchell

Student Assistants
Pamela Ivette Baires, Amy Knapp, Lisa Larson, Ivy E. Oliver, M. Kathleen Phillips, Yvonne C. Zissa

* At time of publication.



Publishers Notes

Current policy requires that artwork published in Scientific Results volumes of the Proceedings of the Ocean Drilling Program be
furnished by authors in final camera-ready form.

Abbreviations for names of organizations and publications in ODP reference lists follow the style given in Chemical Abstracts
Service Source Index (published by American Chemical Society).

In Scientific Results Volume 143, P.R. Castillo was inadvertently deleted from the authorship of "Petrology and geochemistry of
basaltic clasts and hyaloclastites from volcaniclastic sediments at Site 869" (Chapter 16). Please add him as the second author of this
chapter in the Table of Contents for this volume as well as on the title page of this chapter (p. 263).

The correct reference for this paper is:
Janney, P.E., Castillo, P.R., and Baker, P.E., 1995. Petrology and geochemistry of basaltic clasts and hyaloclastites from

volcaniclastic sediments at Site 869. In Winterer, E.L., Sager, W.W., Firth, J.V., and Sinton, J.M. (Eds.), Proc. ODP, Sci.
Results, 143: College Station, TX (Ocean Drilling Program), 263-276.



TABLE OF CONTENTS

VOLUME 144—SCIENTIFIC RESULTS

SECTION 1: BIOSTRATIGRAPHY AND PALEOECOLOGICAL STUDIES

1. Quantitative nannofossil biostratigraphy of Quaternary sequences from guyots in the central
and western Pacific Ocean 3
E. Erba

2. Planktonic foraminifer biostratigraphy and the development of pelagic caps on guyots in the
Marshall Islands Group 21
P.N. Pearson

3. Siliceous microfossils in upper Neogene sediments from five guyots in the western North
Pacific, with special emphasis on diatoms 61
J. Fenner

4. Upper Oligocene to Pleistocene Ostracoda from guyots in the western Pacific: Holes 871 A,
872C, and 873B 87
R. Whatley and I. Boomer

5. Cretaceous and Paleogene manganese-encrusted hardgrounds from central Pacific guyots 97
D.K. Watkins, I. Premoli Silva, and E. Erba

6. Paleogene larger foraminifer biostratigraphy from Limalok Guyot, Site 871 127
A. Nicora, I. Premoli Silva, and A. Arnaud Vanneau

7. Campanian dwarf calcareous nannofossils from Wodejebato Guyot 141
E. Erba, D. Watkins, and J. Mutterlose

8. Cretaceous calcareous plankton biostratigraphy of Sites 872 through 879 157
E. Erba, I. Premoli Silva, and D.K. Watkins

9. Upper Cretaceous larger foraminifer biostratigraphy from Wodejebato Guyot, Sites 873
through 877 171
I. Premoli Silva, A. Nicora, and A. Arnaud Vanneau

10. Biostratigraphy and systematic description of benthic foraminifers from mid-Cretaceous
shallow-water carbonate platform sediments at Sites 878 and 879 (MIT and
Takuyo-Daisan Guyots) 199
A. Arnaud Vanneau and I. Premoli Silva

11. Early Cretaceous calcareous algae of the northwest Pacific guyots 221
J.-P. Masse and A. Arnaud Vanneau

SECTION 2: SEDIMENTOLOGY AND PHYSICAL PROPERTIES

12. Limalok Guyot: depositional history of the carbonate platform from downhole logs at
Site 871 (lagoon) 233
J.G. Ogg, G.F. Camoin, and A. Arnaud Vanneau

13. Stratigraphy and diagenesis of the carbonate platform at Site 873, Wodejebato Guyot 255
J.M. Lincoln, Paul Enos, and J.G. Ogg



14. Anatomy and evolution of the inner perimeter ridge (Sites 874 and 877) of a Campanian-
Maastrichtian atoll-like structure (Wodejebato Guyot, Marshall Islands) 271
G.F. Camoin, A. Arnaud Vanneau, D.D. Bergersen, M. Colonna, P. Ebren, Paul Enos, and J.G. Ogg

15. Sedimentary sequence from Sites 875 and 876, outer perimeter ridge, Wodejebato Guyot 295
Paul Enos, G.F. Camoin, and P. Ebren

16. Carbonate buildup and sea-level changes at MIT Guyot, western Pacific 311
L.F. Jansa and A. Arnaud Vanneau

17. MIT Guyot: depositional history of the carbonate platform from downhole logs at
Site 878 (lagoon) 337
J.G. Ogg

18. Takuyo-Daisan Guyot: depositional history of the carbonate platform from downhole logs at
Site 879 (outer rim) 361
J.G. Ogg, G.F. Camoin, and L. Jansa

19. Pedogenic alteration of basalts recovered during Leg 144 381
M.A. Holmes

SECTION 3: ORGANIC/INORGANIC GEOCHEMISTRY AND ISOTOPE STUDIES

20. Neogene multispecies planktonic foraminifer stable isotope record, Site 871,
Limalok Guyot 401
P.N. Pearson and N.J. Shackleton

21. Strontium isotope variations and sediment reworking of the upper Oligocene-Neogene interval
from Sites 871 and 872 411
C. Israelson, P.N. Pearson, and B. Buchardt

22. Ferromanganese and phosphatic hardgrounds on the western Pacific guyots drilled during
Legs 143 and 144 419
I. Murdmaa, J. Nemliher, O. Bogdanova, A. Gorshkov, T. Kallaste, and V. Vasilyeva

23. Preliminary investigation of the petregraphy and geochemistry of limestones at Limalok and
Wodejebato Guyots (Sites 871 and 874), Republic of the Marshall Islands 429
J.L. Wyatt, T.M. Quinn, and G.R. Davies

24. Geochemistry, diagenesis, and petrology of an Upper Cretaceous rudist reef from Site 877,
Wodejebato Guyot 439
B.N. Opdyke, P.A. Wilson, and Paul Enos

25. Strontium-isotope geochemistry of carbonates from Pacific guyots 447
P.A. Wilson, B.N. Opdyke, and H. Elderfield

26. Clay mineralogy of the shallow-water deposits on Allison and Resolution Guyots, Sites 865
and 866 459
I. Murdmaa, V. Kurnosov, and V. Vasilyeva

27. Short-chain organic acids in interstitial waters from western Pacific guyots 469
J.A. Haggerty and J.B. Fisher

28. Alteration of basalts from the West Pacific Guyots, Legs 143 and 144 475
V. Kurnosov, B. Zolotarev, V. Eroshchev-Shak, A. Artamonov, G. Kashinzev, and I. Murdmaa



SECTION 4: IGNEOUS PETROLOGY AND RADIOMETRIC AGE DATING

29. Petrologic studies of basement lavas from northwest Pacific guyots 495
D.M. Christie, J.J. Dieu, and J.S. Gee

30. Mineral compositions in Leg 144 lavas and ultramafic xenoliths: the roles of cumulates and
carbonatite metasomatism in magma petrogenesis 513
J.J. Dieu

31. Sr-Nd-Pb isotope geochemistry of Leg 144 West Pacific Guyots: implications for the
geochemical evolution of the "SOPITA" mantle anomaly 535
A.A.P. Koppers, H. Staudigel, D.M. Christie, J.J. Dieu, and M.S. Pringle

32. Radiometric ages of basement lavas recovered at Loen, Wodejebato, MIT, and Takuyo-Daisan
Guyots, northwestern Pacific Ocean 547
M.S. Pringle and R.A. Duncan

SECTION 5: GEOPHYSICS

33. Physiography and architecture of Marshall Islands guyots drilled during Leg 144: geophysical
constraints on platform development 561
D.D. Bergersen

34. Paleomagnetic investigations of volcanic rocks: paleolatitudes of the
northwestern Pacific guyots 585
M. Nakanishi and J.S. Gee

35. Cretaceous hotspot tracks through the Marshall Islands 605
D.D. Bergersen

36. Magnetic petrology and magnetic properties of western Pacific guyots: implications for
seamount paleopoles 615
J. Gee and M. Nakanishi

37. Magnetic structures of seamounts in the western Pacific Ocean deduced from Leg 144
downhole magnetometer logs 631
H. Ito and Y. Nogi

SECTION 6: DOWNHOLE MEASUREMENTS, HOLE 801C

38. Magnetic reversal stratigraphy of Jurassic oceanic crust from Hole 801C downhole
magnetometer measurements 641
H. Ito, Y. Nogi, and R.L. Larson

39. Geophysical aging of oceanic crust: evidence from Hole 801C 649
R.D. Jarrard, R.L. Larson, A.T. Fisher, and L.J. Abrams

40. Elastic-wave velocities in Jurassic-age oceanic crust from analysis of sonic full waveform
logs in Hole 801C 665
D. Moos, M. Van Schaack, and H. Ito

SECTION 7: SYNTHESES

41. Stratigraphy and sediment accumulation patterns of the upper Cenozoic pelagic carbonate
caps of guyots in the northwestern Pacific Ocean 675
D.K. Watkins, P.N. Pearson, E. Erba, F.R. Rack, I. Premoli Silva, H.W. Bohrmann, J. Fenner,
and P.R.N. Hobbs



42. Synthesis of terrigenous accumulation rates and biostratigraphic studies at sites in the
northwestern Pacific Ocean, with comparisons to adjacent regions of the Pacific gyre 691
F.R. Rack, T.R. Janecek, E. Erba, J. Fenner, and J.S. Gee

43. Carbonate and pore-water geochemistry of pelagic caps at Limalok and Lo-En Guyots,
western Pacific 737
C. Israelson, B. Buchardt, J.A. Haggerty, and P.N. Pearson

44. Composition of ferromanganese crusts and nodules at northwestern Pacific guyots and
geologic and paleoceanographic considerations 745
Y.A. Bogdanov, O.Y. Bogdanova, A.V. Dubinin, A. Gorand, A.I. Gorshkov, E.G. Gurvich,
A.B. Isaeva, G.V. Ivanov, L.F. Jansa, and A. Monaco

45. Geologic history of Wodejebato Guyot 769
J.M. Lincoln, Paul Enos, G.F. Camoin, J.G. Ogg, and D.D. Bergersen

46. Diagenesis of platform carbonates, Wodejebato Guyot, Marshall Islands 789
Paul Enos, G.F. Camoin, P.A. Wilson, B.N. Opdyke, J.M. Lincoln, J.L. Wyatt, T.M. Quinn, P. Ebren,
M. Colonna, and G.R. Davies

47. A model for depositional sequences and systems tracts on small, mid-ocean carbonate
platforms: examples from Wodejebato (Sites 873-877) and Limalok (Site 871) Guyots 819
A. Arnaud Vanneau, D.D. Bergersen, G.F. Camoin, P. Ebren, J.A. Haggerty, J.G. Ogg,
I. Premoli Silva, and P.R. Vail

48. Geochemistry of MIT and Takuyo-Daisan carbonate platforms compared with other northwest
Pacific guyots drilled during Leg 144: implications for their diagenetic history 841
J.A. Haggerty and RJ. van Waasbergen

49. Synthesis of stratigraphies from shallow-water sequences at Sites 871 through 879 in the
western Pacific Ocean 873
E. Erba, I. Premoli Silva, P.A. Wilson, M.S. Pringle, W.V. Sliter, D.K. Watkins, A. Arnaud Vanneau,
T.J. Bralower, A.F. Budd, G.F. Camoin, J.-P. Masse, J. Mutterlose, and W.W. Sager

50. Paleobiogeographic evolution of shallow-water organisms from the Aptian to the Eocene
in the western Pacific 887
I. Premoli Silva, A. Nicora, A. Arnaud Vanneau, A.F. Budd, G.F. Camoin, and J.-P. Masse

51. Initial transgressive phase of Leg 144 guyots: evidence of extreme sulfate reduction 895
B. Buchardt and M.A. Holmes

52. Stratigraphic, vertical subsidence, and paleolatitude histories of Leg 144 guyots 915
R.L. Larson, E. Erba, M. Nakanishi, D.D. Bergersen, and J.M. Lincoln

53. Comparison of the origin and evolution of northwest Pacific guyots drilled during Leg 144 . . . . 935
J.A. Haggerty and I. Premoli Silva

SECTION 8: DATA REPORTS

54. Data Report: Mass accumulation rate calculations and laboratory determinations of calcium
carbonate and eolian material in Neogene sediments from the Marshall Islands, Sites
871, 872, and 873 953
F.R. Rack, H.W. Bohrmann, and P.R.N. Hobbs

55. Data Report: Bulk sediment composition and magnetic susceptibility variations in Hole 880A,
Takuyo-Daisan Guyot 973
F.R. Rack, M.W. Lawyer, and J.S. Gee



56. Data Report: Consolidation testing of pelagic oozes and saprolitic clays from Leg 144 985
P.R.N. Hobbs, H.W. Bohrmann, and F.R. Rack

57. Data Report: Geochemical analysis of multiple planktonic foraminifer species at discrete
time intervals 993
B.N. Opdyke and P.N. Pearson

58. Data Report: Isotope geochemistry of pore water from the sedimentary cover at Limalok,
Lo-En, and Wodejebato Guyots 997
B. Buchardt, C. Israelson, P.A. Wilson, and B.N. Opdyke

59. Data Report: Electron microprobe analyses of Cretaceous limestones from MIT Guyot 1001
R.J. van Waasbergen and J.A. Haggerty

SECTION 9: REPRINT

60. Highly permeable and layered Jurassic oceanic crust in the Western Pacific 1007
R.L. Larson, A.T. Fisher, R.D. Jarrard, K. Becker, and the Ocean Drilling Program Leg 144
Shipboard Scientific Party

(Reprinted by permission from Earth and Planetary Science Letters, 191:71-83, 1993)

SECTION 10: INDEX

Index 1023

(For JOIDES Advisory Groups and ODP Sample-Distribution Policy, please see ODP Proceedings, Scientific Results,
Volume 143, pp. 601-608.)

BACK-POCKET FIGURES

Chapter 12: Figure 1. Stratigraphy of Hole 871C from core descriptions and downhole logs.

Chapter 17: Figure 1. Stratigraphy of Hole 878A from core descriptions and downhole logs.

Chapter 18: Figure 1. Stratigraphy of Hole 879A derived from core descriptions and downhole logs.

CD-ROM TABLES

Chapter 30: Table 2. Representative olivine analysis.

Chapter 30: Table 3. Representative clinopyroxene and orthopyroxene analyses.

Chapter 30: Table 4. Representative plagioclase analyses.




