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FOREWORD

BY JOINT OCEANOGRAPHIC INSTITUTIONS, INC.

This volume presents scientific and engineering results from the Ocean Drilling Program (ODP). These results
address the scientific and technical goals of the program, which are focused on the study of the dynamics of
Earth’s interior and environment, the evolution of oceanic crust, the fluctuations of climate, and the study of the
Earth’s deep biosphere.

Although ODP ended operations in 2003, science results from ODP’s expeditions on the JOIDES Resolution
continue to emerge. The results represent the contributions of scientists and research institutions from 22 ODP
member countries. International oversight and coordination of the program was provided by the ODP Council,
which was made up of representatives from the member countries. Scientific and management guidance was
provided by representatives from the Joint Oceanographic Institutions for Deep Earth Sampling (JOIDES).

Joint Oceanographic Institutions, Inc. (JOI), a nonprofit consortium of 20 U.S. oceanographic institutions, serves
as the National Science Foundation’s prime contractor for ODP. JOI implemented scientific objectives, plans,
and recommendations of the JOIDES committees through subcontracts to Texas A&M University (TAMU) for
science operations and to Lamont-Doherty Earth Observatory (LDEO) of Columbia University for geochemical
and geophysical well-logging services.

JOI, TAMU, and LDEO worked together successfully for many years to manage the Ocean Drilling Program. We
look forward to many exciting discoveries and continued international collaboration on the Integrated Ocean
Drilling Program as we further our scientific mission.

Steven R. Bohlen
President of the Joint Oceanographic Institutions and Executive Director of the Ocean Drilling Programs
Washington, D.C.



PREFACE

THE VOYAGES OF DISCOVERY

The Scientific Results volumes of the Proceedings of the Ocean Drilling Program are about Earth and her oceans.

These volumes contain contributions to a better understanding of the history of our planet through time. This
exploration of Earthis past is based on scientific analyses of layers of strata sampled by the JOIDES Resolution at
key locations throughout the global ocean. These volumes are a tribute to the scientific exploration carried out
by the men and women who contributed to these voyages of discovery. Like the pioneering exploration and
research of Captain Cook aboard the first Resolution, these volumes are a credit to the human spirit, which sees
no boundaries.

The papers in this volume are published in a new online format that will be archived on CD-ROM. The
Proceedings contents are available to students, scientists, and the public throughout the world. Volumes, once
housed in the libraries of the member nations of the Ocean Drilling Program (ODP), are now published on the
Internet for a worldwide audience and are also available in CD-ROM format. This electronic publication enables
future investigators to gain easier access to the results of ocean drilling research. | acknowledge and thank the
authors for their contributions and willingness to participate in this new venture in our successful transition to
electronic publications.

Each Scientific Results volume has an Editorial Review Board that 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 investigated
area. ODP staff coordinate the peer-review process and also edit and produce each paper.

Each Scientific Results volume contains one leg synthesis paper and other peer-reviewed papers that present the
results of extensive research in various aspects of scientific ocean drilling related to each leg. Each paper
submitted to a Scientific Results volume undergoes rigorous peer review by at least two specialists in the author’s
research field. Volumes may also contain short reports of useful data. These Data Reports do not include
interpretation of results and are peer-reviewed by at least one specialist. We seek to maintain a peer-review
system comparable to those of the most highly regarded journals in the geological sciences.

To acknowledge the contributions made by this volume’s Editorial Review Board, the Board members are
designated Editors of the volume. Reviewers of manuscripts for this volume, whose efforts are so essential to the
success of the publication, are listed without attribution to any particular manuscript.

On behalf of ODP and now the Integrated Ocean Drilling Program, the successor to ODP, | extend sincere
appreciation to the members of the Editorial Review Board and to the reviewers for generously contributing their
time and effort. This process ensures that only papers of high scientific quality are published in the Scientific Results
volumes.

Paul J. Fox

Director, Science Services, TAMU
Integrated Ocean Drilling Program
Texas A&M University

College Station, Texas



REVIEWERS FOR THIS VOLUME

William P. Chaisson
Ida L. Fabricius
John V. Firth
Jose-Abel Flores
Tracy D. Frank

Shu Gao

Timothy D. Herbert
David A. Hodell
Yongsong Huang
Hui Jiang

Lawrence A. Krissek
Dirk C. Leuschner
Qianyu Li

Sadoon Morad
David Murray
Ulysses Ninnemann
Dick Norris

Delia Oppo
Charles K. Paull
Catherine Pierre

G.]. Reichart
Christian Robert
Ursula Roehl

Karl Stattegger
Joseph S. Stoner
Ryuji Tada

Robert C. Thunell
Ralf Tiedemann
Laurent de Verteuil



10

OCEAN DRILLING PROGRAM*

National Science Foundation

4201 Wilson Boulevard
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Atmospheric Sciences
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Science
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Fishery Sciences
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Australia/Canada/Chinese Taipei/Korea
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University in Taipei, and Korean Institute for
Geology, Mining and Minerals

European Science Foundation Consortium for
Ocean Drilling (Belgium, Denmark, Finland,
Iceland, Ireland, Italy, The Netherlands, Norway,
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*At time of completion of ODP cruises in September 2003. See Publisher’s Notes, p. 5, for list of funding agencies at time

of cruise.


http://www.nsf.gov

Federal Republic of Germany, Bundesanstalt fur
Geowissenschaften und Rohstoffe

France, Institut National des Sciences de
I’'Univers—Centre National de la Recherche
Scientifique (INSU-CNRS)

Japan, University of Tokyo, Ocean Research
Institute

ODP PROGRAM MANAGER

Joint Oceanographic Institutions, Inc.
1201 New York Avenue, NW, Suite 400
Washington DC 20005, USA
Tel: (202) 232-3900; Fax: (202) 462-8754
E-mail: info@joiscience.org
Web site: www.joiscience.org

ODP SCIENCE OPERATOR

Integrated Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station TX 77845-9547, USA
Tel: (979) 845-2673; Fax: (979) 845-4857
E-mail: information@iodp.tamu.edu
Web site: iodp.tamu.edu
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People’s Republic of China, Marine High-
Technology Bureau of the State Science and
Technology Commission of the People’s
Republic of China

United Kingdom, Natural Environment Research
Council

ODP LOGGING SERVICES OPERATOR

Borehole Research Group

Lamont-Doherty Earth Observatory

of Columbia University

PO Box 1000, 61 Route 9W

Palisades NY 10964, USA

Tel: (845) 365-8341; Fax: (845) 365-3182
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Web site: www.ldeo.columbia.edu/BRG/ODP

ODP SITE SURVEY DATA BANK

Lamont-Doherty Earth Observatory
of Columbia University
PO Box 1000, 61 Route 9W
Palisades NY 10964, USA
Tel: (845) 365-8542; Fax: (845) 365-8159
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Web site: ssdb.ldeo.columbia.edu
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Warren L. Prell
Co-Chief Scientist
Department of Geological Sciences
Brown University
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Providence RI 02912
USA
warren_prell@brown.edu

Pinxian Wang

Co-Chief Scientist
Department of Marine Geology and Geophysics
Tongji University
Shanghai 200092
People’s Republic of China
pxwang@online.sh.cn

Peter Blum
Staff Scientist
Ocean Drilling Program
Texas A&M University
1000 Discovery Drive
College Station TX 77845-9547
USA

Present address (25 November 2003):
Integrated Ocean Drilling Program
Texas A&M University

1000 Discovery Drive

College Station TX 77845-9547

USA

blum@iodp.tamu.edu

Eve M. Arnold

Sedimentologist
Geologi och Geokemi
Stockholms Universitet
10691 Stockholm
Sweden
emarnold@geo.su.se

Christian ). Biihring

Physical Properties Specialist
Institut fur Geowissenschaften Geologie
Christian-Albrechts-Universitat zu Kiel
Olshausenstrasse 40
24118 Kiel
Germany
cb@zaphod.gpi.uni-kiel.de

Min-Pen Chen

Physical Properties Specialist
Institute of Oceanography
National Taiwan University
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Taipei 10617
Taiwan
minpen@ccms.ntu.edu.tw

Steven C. Clemens

Stratigraphic Correlator
Department of Geological Sciences
Brown University
324 Brook Street
(Box 1846)
Providence RI 02915
USA
steven_clemens@brown.edu

*Addresses at time of cruise, except where updated by the leg participants before publication.
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USA

jfarrell@gso.uri.edu

Matthew J. Higginson
Organic Geochemist
School of Chemistry
University of Bristol
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Bristol BS8 1TS
United Kingdom
matthew.higginson@bristol.ac.uk
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Chinese Academy of Sciences
7 Nanhai Road
Qingdao, Shandong Province 266071
People’s Republic of China
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Qingmou Li
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Institute of Geophysics
Chinese Academy of Sciences
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People’s Republic of China
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Jian Lin
JOIDES Logging Scientist

Department of Geology and Geophysics
Woods Hole Oceanographic Institution

Woods Hole MA 02543
USA
jlin@whoi.edu

Katherine Mcintyre
Inorganic Geochemist
Marine Sciences Institute
University of California, Santa Barbara
Santa Barbara CA 93106
USA

Present address (16 February 2001):

Division of Geological and Planetary Sciences
California Institute of Technology

MS 100-23

Pasadena CA 91125

USA

kecmi@gps.caltech.edu

Conrado R. Miranda
Observer (Philippines)/Sedimentologist
Mines and Geosciences Bureau
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1101 Quezon City
Philippines
denr-min@psdn.org.ph

Stephen A. Nathan
Paleontologist (foraminifers)
Department of Geosciences
University of Massachusetts

Morrill Science Center
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USA
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Jih-Ping Shyu
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Institute of Oceanography
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CD-ROM CONTENTS: ASCII TABLES

This CD-ROM contains ASCII versions of selected data tables. A complete listing of the ASCII data
tables can be found below.

You can access these data directly from the PDF files. Depending on your computer platform, the
following information applies.

PC COMPUTERS

By default, clicking on a filename with a .TXT extension will launch the Notepad application. You can
configure your computer’s operating system so that files on this CD with .TXT extensions
automatically open in other software, such as Microsoft Excel. Follow these steps from the pull-down
menu: Windows 95 and NT operating systems: View > Options > File Types; and Windows 98, 2000,
ME, and XP systems: View > Folder Options > File Types.

MAC COMPUTERS

All table files with .TXT extensions will automatically open into Excel. If you do not have Excel installed
on your computer, you may view these files through other spreadsheet or text-editor programs. Open
the application of your choice, select File > Open, and open the ASCII file.

UNIX COMPUTERS

You can open files with .TXT extensions in any text editor or spreadsheet program, but not directly
from PDF files.

Chapter 2 Chapter 5 Chapter 15 Chapter 22
Chapter 3 Chapter 12 Chapter 16
Chapter 4 Chapter 14 Chapter 18
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Chapter 2
Appendix. Stable-isotope data for Globigerinoides ruber (white).

Chapter 3
Table T1. Planktonic carbon and oxygen isotope data.
Table T2. Benthic carbon and oxygen isotope data.

Chapter 4
Table T1. Oxygen and carbon isotope data for planktonic foraminifers, Site 1143.
Table T2. Oxygen and carbon isotope data for benthic foraminifers, Site 1143.

Chapter 5
Table T1. Planktonic foraminifer oxygen and carbon isotope data, Sites 1147 and 1148.
Table T2. Planktonic foraminifer stable isotope data for the spliced section (0-410 mcd)
Table T3. Benthic foraminifer oxygen and carbon isotope data, Sites 1147 and 1148.
Table T4. Benthic foraminifer stable isotope data for spliced section (0-837 mcd).

Chapter 12
Table T1. Inorganic geochemical data for late Pliocene sediments, Site 1143.

Chapter 14
Table T1. Talc-normalized peak areas.
Table T2. Talc- and calcite-normalized peak areas.
Table T3. Mineral peak ratios.

Chapter 15
Table T2. Depths and ages for green clay layers used for statistical analyses.

Chapter 16
Table T1. Coarse fraction, total carbon, TOC, total inorganic carbon, and CaCO; in sediment
samples, Sites 1143 and 1146.

Chapter 18
Table T1. Concentrations of marine and terrigenous lipids, Sites 1147 and 1148.

Chapter 22
Table T1. Summary of depth and relative abundance of clay-mineral constituents.
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CD-ROM CONTENTS: DRILLING LOCATION MAPS

A site map showing the drilling locations for this leg and maps showing the drilling locations of all
Ocean Drilling Program (ODP) and Deep Sea Drilling Project (DSDP) drilling sites are available in PDF
format.

ODP Leg 184 Site Map
ODP Map (Legs 100-Current)
DSDP Map (Legs 1-96)

CD-ROM CONTENTS: INDEX TO LEG 184 INITIAL
REPORTS AND SCIENTIFIC RESULTS VOLUMES

The index covers both the Initial Reports and Scientific Results portions of Volume 184 of the
Proceedings of the Ocean Dirilling Program. The index contains a subject and taxonomic index.

Index to Leg 184

CD-ROM CONTENTS: COMPILED ELECTRONIC INDEX

The Compiled Electronic Index of the Proceedings of the Ocean Drilling Program contains the indexes of
Volumes 101-178, 180-184, 186-192, and 196. The indexes are contained in the directory titled
ODPINDEX and are named ###NDX.PDF (### = the leg number). These indexes can be searched
individually or collectively. For information on using the Acrobat search function, see “Searching a
PDF Document” in README.PDF.
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and Organic Carbon Contents)

208.PDF (Chapter 17: Alkenone Stratigraphy)

209.PDF (Chapter 18: Data Report: Marine and
Terrigenous Lipids)

211.PDF (Chapter 19: Pleistocene Mineralogy
(Continued on next page) and Sedimentology)




CD-ROM DIRECTORY STRUCTURE (CONTINUED)

VOLUME 215.PDF (Chapter 20: Isotopic Chemistry of
(Continued) Organic Carbon)

217.PDF (Chapter 21: Late Miocene—Quaternary
Biogenic Opal Accumulation)

210.PDF (Chapter 22: Data Report: Pleistocene
Paleoclimatic Cyclicity)

SR184205 (Chapter 2 files)
SR184214 (Chapter 3 files)
SR184221 (Chapter 4 files)
SR184223 (Chapter 5 files)
SR184201 (Chapter 12 files)
SR184203 (Chapter 14 files)
SR184206 (Chapter 15 files)
SR184207 (Chapter 16 files)
SR184209 (Chapter 18 files)
SR184210 (Chapter 22 files)

SR184212 (Chapter 6 files)
SR184216 (Chapter 7 files)
SR184219 (Chapter 8 files)
SR184220 (Chapter 9 files)
SR184222 (Chapter 11 files)

ODPINDEX

(Compiled Electronic Index of the
Proceedings of the Ocean Dirilling
Program)




	Volume 184 Scientific Results
	Title Page
	Citations
	Publication Dates
	Publisher's Notes
	Foreword
	Preface
	Reviewers
	Ocean Drilling Program
	NSF
	Member Organizations of the Joint Oceanographic Institutions for Deep Earth Sampling (JOIDES)
	ODP Program Manager
	ODP Science Operator
	ODP Logging Services Operator
	ODP Site Survey Data Bank

	Leg 184 Participants
	Shipboard Scientific Party
	Sedco Officials
	ODP Shipboard Personnel and Technical Representatives

	Publication Services Staff
	CD-ROM Contents
	Introduction
	Introduction: Leg 184 Postcruise Research Bibliography

	Chapters
	1. Data Report: Mineral Magnetic Properties of Sediments from Site 1144, Northern South China Sea
	2. Toward a High-Resolution Stable Isotope Stratigraphy of the Last 1.1 m.y.: Site 1144, South China Sea
	3. Data Report: Oxygen and Carbon Isotopes from Site 1146, Northern South China Sea
	4. Data Report: Stable Isotopes from Site 1143
	5. Data Report: Stable Isotopes from Sites 1147 and 1148
	6. Data Report: Diatom Records of ODP Site 1143 in the Southern South China Sea
	7. Oligocene-Early Miocene Dinoflagellate Stratigraphy, Site 1148, ODP Leg 184, South China Sea
	8. Miocene Planktonic Foraminiferal Biostratigraphy of Sites 1143 and 1146, ODP Leg 184, South China Sea
	9. Oigocene-Miocene Planktonic Foraminifer Biostratigraphy, Site 1148, Northern South China Sea
	10. Early Oligocene-Pleistocene Calcareous Nannofossil Biostratigraphy of the Northern South China Sea (Leg 184, Sites 1146-1148)
	11. Abundance Variations of Planktonic Foraminifers during the Mid-Pleistocene Climate Transition at ODP Site 1144, Northern South China Sea
	12. Geochemistry of Pliocene Sediments from ODP Site 1143 (Southern South China Sea)
	13. Geochemical and Stable Isotopic Compositions of Pore Fluids and Authigenic Siderite Concretions from Site 1146, ODP Leg 184: Implications for Gas Hydrate
	14. Data Report: Late Miocene-Pleistocene Mineralogy, Site 1146
	15. Origin and Nature of Green Clay Layers, ODP Leg 184, South China Sea
	16. Data Report: Carbonate and Organic Carbon Contents of Sediments from Sites 1143 and 1146 in the South China Sea
	17. Alkenone Stratigraphy of the Northern South China Sea for the Past 35 m.y., Sites 1147 and 1148, ODP Leg 184
	18. Data Report: Marine and Terrigenous Lipids in the Sediments from the South China Sea, Site 1148, Leg 184
	19. Mineralogy and Sedimentology of Pleistocene Sediment in the South China Sea (ODP Site 1144)
	20. Isotopic Chemistry of Organic Carbon in Sediments from Leg 184
	21. Data Report: Late Miocene-Quaternary Biogenic Opal Accumulation at ODP Site 1143, Southern South China Sea
	22. Data Report: Pleistocene Paleoclimatic Cyclicity of Southern China: Clay Mineral Evidence Recorded in the South China Sea (ODP Site 1146)

	ASCII tables
	Drilling Location Maps
	Index to Leg 184 Initial Reports and Scientific Results Volumes
	Compiled Electronic Index
	CD-ROM Directory Structure
	CD-ROM Directory Structure (continued)



	Readme File

