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The 2016 International Prize for Biology

The International Prize for Biology was instituted in April of 1985 by the Committee on the International
Prize for Biology in commemoration of the sixty-year reign of Emperor Showa and his longtime
devotion to biological research. Now it also pays tribute to the present Emperor, His Majesty, Emperor
Akihito, who has strived for many years to advance the study of gobioid fish taxonomy while
contributing continuously to the development of this Prize. The Prize is awarded each year to an
individual who has made an outstanding contribution to the advancement of basic research in a field of
biology.

The Selection Committee, chaired this year by Dr. Hiroo Fukuda and composed of 20 members,
including four overseas members, functioned under the auspices of the Committee on the International
Prize for Biology (Chaired by Dr. Takashi Sugimura). The Selection Committee reviewed all of the
nominated candidates.

This year, the applicable area of the Prize was stipulated as “Biology of Biodiversity”. The committee
distributed a total of 1,338 nomination forms to various Japanese and overseas universities and
institutions engaged in the subject field of Biology. In response, the committee received a total of 82
recommendations. As there was some overlapping, the actual number of individuals recommended was
72. They resided in 24 countries spread throughout the world.

The Selection Committee met a total of four times and carefully reviewed all the candidates. Ultimately,
the members decided to recommend Dr. Stephen Philip Hubbell, as the recipient of the 2016
International Prize for Biology. Based on the recommendation of the Selection Committee, the
Committee on the International Prize for Biology decided at its 3 August meeting to select Dr. Stephen
Philip Hubbell as the recipient for the 2016 Prize.

On 21 November, a presentation ceremony for the 2016 International Prize for Biology was held at the
Japan Academy in the presence of Their Majesties the Emperor and Empress, Mr. Koichi Hagiuda,
Deputy Chief Cabinet Secretary, and Mr. Naoya Higuchi, Parliamentary Vice-Minister, Culture, Sports,
Science and Technology. At the ceremony, Dr. Stephen Philip Hubbell was presented the Prize of
ten-million yen and a medal by Dr. Toyoshima, Vice Chair of the Committee, along with an Imperial gift
from His Majesty the Emperor.

Congratulatory remarks were delivered by Prime Minister Abe (read by Mr. Hagiuda) and from Minister
Matsuno (read by Mr. Higuchi). The ceremony ended with an acceptance address from Dr. Stephen
Philip Hubbell. Following the ceremony, a reception honoring Dr. Stephen Philip Hubbell was held in the
presence of Their Majesties the Emperor and Empress.
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Recipient of the 2016 International Prize for Biology

Dr. Stephen Philip Hubbell

Date of Birth:
Nationality:

Position:

Career:
1969
1969-1974
1974-1975
1975-1980
1980-1988
1982—-1988
1988-1999
1999-2002
2002—present
2003-2007
2007—present

February 17, 1942
USA

Distinguished Professor, University of California, Los Angeles

Ph.D. Zoology, University of California, Berkeley

Assistant Professor, Zoology, University of Michigan

Associate Professor, Zoology, University of Michigan

Associate Professor, Zoology, University of lowa

Professor, Zoology, University of lowa

Staff Scientist, Smithsonian Tropical Research Institute

Professor, Ecology & Evolutionary Biology, Princeton University
Professor, Plant Biology, University of Georgia

Senior Staff Scientist, Smithsonian Tropical Research Institute
Distinguished Research Professor, Plant Biology, University of Georgia
Distinguished Professor, Ecology & Evolutionary Biology, UCLA

Awards and Distinctions:

2003
2004
2006
2006
2008
2009
2013
2014

Fellow, American Academy of Arts and Sciences

Marsh Global Ecology Prize, British Ecological Society

Lamar Dodd Creative Research Award

W. S. Cooper Award in Plant Ecology, Ecological Society of America
Kempe Global Ecology Award, Sweden

Thomson Reuters Citation Laureate

Eminent Ecologist Award, Ecological Society of America

Scientific Achievement Award, International Union of Forestry Research Organizations
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Achievements Recognized by the Award

Dr. Stephen Philip Hubbell has contributed greatly to biodiversity research by proposing the unified neutral
theory of biodiversity and biogeography, which he then evaluated using data from large permanent forest
census plots that he pioneered and he and his colleagues established in tropical and temperate forests around

the world.

Tropical forests often have extraordinarily high tree diversity: some of the plots contain more than 1300
species. A fundamental scientific challenge in ecology is to explain how so many species can coexist in a
single community. The mechanisms that allow organisms that use the same resources (as do trees, for
example) to coexist in the same community has traditionally been explained in terms of niche differences
among the constituent species in a community. That is, coexistence was thought to be possible because the
species that make up a community have different species traits and the community spans microenvironments
in which a particular set of traits is advantageous and others in which these traits are disadvantageous,
favoring other species with different traits. In contrast, Dr. Hubbell’s neutral theory postulates that community
biodiversity can be adequately explained without invoking species traits and niche differences. Hubbell’s
theory builds on the theory of island biogeography proposed a half century ago by MacArthur and Wilson,
which postulates that the species richness on islands is a dynamic equilibrium between the rate of immigration
of species to the island from a mainland species pool, and the subsequent extinction of species after they
establish on the island. MacArthur and Wilson argued that the biodiversity of an island could be explained by
species-independent factors such as the island’s size and distance from the mainland. However, the theory of
island biogeography only explained species richness, not species abundance—the commonness and rarity of
species. By adding a process of speciation to the theory of island biogeography and recasting the neutrality
assumption at the individual, not the species level, Hubbell showed that a stochastic drift process could

explain patterns of commonness and rarity in addition to species richness remarkably well.

Dr. Hubbell and his coworkers made a detailed analysis of the tree community on Barro Colorado Island in
Panama by laying out a survey plot covering 50 hectares, a far larger area than had been customary in
previous forest surveys, and tagging, mapping, measuring and identifying every woody plant with a stem
diameter of 1 cm or larger. The tree species abundance distribution obtained by this study could be explained
by a mathematical theory that assumed random, species-independent processes of drift, dispersal, and
speciation. These results attracted a great deal of attention because they suggested the possibility of explaining
diversity by a neutral theory with very few assumptions, at least to a first approximation. The published
findings provoked intense debate worldwide and the hypothesis was tested in a variety of ways. While cases
that cannot be explained by neutral theory alone have since been noted, Dr. Hubbell is credited with the
pioneering early advocacy of the importance, in the mechanism by which biodiversity is maintained, of
stochastic processes and the movement of organisms on various spatial scales. Neutral theory now provides a
widely accepted fundamental baseline for explaining biodiversity, to which more complexity can be added

when needed.



After Dr. Hubbell and his colleagues published their work, large survey plots like that of Barro Colorado
Island were established in tropical forests around the world and verification studies of tropical forest tree
diversity were carried out. Survey plots of this kind have now been expanded to temperate forests as well as
part of an international network coordinated by the Smithsonian Institution. Further, the advances made in this
research have many implications for areas of application such as biodiversity-conscious ecosystem

management, the conservation of rare species, and the impact of global climate change on forests.

In these ways, Dr. Hubbell’s research has not only made a major theoretical contribution regarding the
mechanisms by which diversity is generated and maintained in biotic communities, but it has also opened up a
new phase in practical field research. These distinguished achievements in advancing the biology of

biodiversity make Dr. Hubbell a worthy recipient of the International Prize for Biology.
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Presentation Ceremony of the 2016 International Prize for Biology

Monday, November 21, 2016
The Japan Academy, Tokyo

Program

Opening Address
Dr. Takashi Sugimura
Chair, Committee on the International Prize for Biology
(Read by Dr. Kumao Toyoshima, Vice Chair, Committee on the
International Prize for Biology)
Report on the Process of Selection
Dr. Hiroo Fukuda

Chair, Selection Committee on the International Prize for Biology

Presentation of the Prize

Delivery of an Imperial Gift

Congratulatory Addresses

Mr. Shinzo Abe
Prime Minister
(Read by Mr. Koichi Hagiuda, Deputy Chief Cabinet Secretary)

Mr. Hirokazu Matsuno
Minister of Education, Culture, Sports, Science and Technology
(Read by Mr. Naoya Higuchi, Parliamentary Vice-Minister of
Education, Culture, Sports, Science and Technology)

Acceptance Address
Dr. Stephen Philip Hubbell

Distinguished Professor, University of California, Los Angeles

H AR e
The Japan Academy
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Opening Address
Dr. Takashi Sugimura, Chair, Committee on the International Prize for Biology

(Read by Dr. Kumao Toyoshima, Vice Chair, Committee on the International Prize for Biology)

It is indeed an honor to host the award ceremony for the 32nd International Prize for Biology here today
in the presence of Their Majesties the Emperor and Empress and so many distinguished guests from

Japan and overseas.

The International Prize for Biology was instituted to commemorate the 60th year of Emperor Showa’s
reign and his longtime devotion to biological research, and to promote the biological sciences. It also
honors the contributions of His Majesty the present Emperor, both in encouraging the development of the
Prize and in pursuing his own taxonomic studies of fish, especially the family Gobiidae, over many

years.

Founded in 1985, the Prize today marks its 32nd award, thanks to the cooperation and support that we
have received from all concerned and especially from those present today, and [ would like to express my

heartfelt gratitude to you all.

This year’s recipient, Dr. Stephen Philip Hubbell, has done distinguished work in advancing the study of
biodiversity, work which not only made a major theoretical contribution regarding the mechanism by
which diversity is generated and maintained in biotic communities, but also opened up a new phase in

practical field research.

Dr. Hubbell is the scientist most suited to receive this year’s International Prize for Biology, and I would

like to extend to him my sincere respect and congratulations.

I would also like to express my deep appreciation to the chairman and members of the Selection
Committee, who had the weighty responsibility of selecting the award recipient, and to thank all those
from whom we received nominations, at many universities, research centers, academic associations, and
other institutions in Japan and abroad. Further, [ would like to take this opportunity to thank the Japan
Society for the Promotion of Science, which, as the secretariat for the award, has for many years taken

care of the administrative work involved in the selection and the award ceremony.
I believe that, over the course of its thirty-two awards, the Prize has come to enjoy considerable esteem
both in Japan and worldwide, and on behalf of the Committee on the International Prize for Biology, I

pledge our efforts to further enhance that reputation.

In closing, I should like to express my wish that the biological sciences will see still greater advances,

and to look forward to your continued support and encouragement in the future. Thank you.

11
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Report on the Process of Selection
Dr. Hiroo Fukuda, Chair, Selection Committee on the International Prize for Biology

On behalf of the Selection Committee for the 32nd International Prize for Biology, it gives me great pleasure

to report on this year’s selection process.

The Selection Committee consisted of twenty members, including myself. Four of our members were highly

authoritative overseas researchers who were specially commissioned to serve on the Committee.

The field of specialization chosen for this year’s prize was the biology of biodiversity. The Committee
distributed a total of 1,338 recommendation forms to Japanese and foreign universities, research centers,
academic associations, individual researchers, and international academic organizations involved in this field
of biology, and received a total of 82 recommendations in response. As some of these recommendations
named the same individuals, the actual number of persons recommended was 72, from 24 countries

throughout the world.

The Selection Committee met a total of four times and very carefully reviewed all the candidates. Ultimately,
the Committee decided to recommend Dr. Stephen Philip Hubbell to the Prize Committee as the recipient of

the 32nd International Prize for Biology.

After obtaining his doctoral degree from the University of California, Berkeley, Dr. Hubbell served as
associate professor at the University of lowa and staff scientist at the Smithsonian Tropical Research Institute,
among other posts, then went on to hold professorships at Princeton University and the University of Georgia.

He is currently Distinguished Professor at the University of California, Los Angeles.

Dr. Hubbell is the originator of the unified neutral theory of biodiversity and biogeography, which he tested by
the unique method of establishing large forest census plots in tropical forests, whose high tree species
diversity is well known, and using these plots to determine the community structure. This work not only made
a major theoretical contribution regarding the mechanism by which diversity is generated and maintained in
biotic communities, but also opened up a new phase in practical field research, and Dr. Hubbell has thus

earned the highest reputation for his achievements in advancing the science of biodiversity.

In making our selection, the major criteria used by the Selection Committee were the relevance of the
candidate’s research to the selected field of biology, its originality, its influence on the selected field of biology,
and its contribution to advancing progress in biological science as a whole. We found Dr. Hubbell’s work to
more than amply satisfy every one of these criteria and, on this basis, we judged him to be the most highly

suited candidate to receive this year’s International Prize for Biology.

The Committee on the International Prize for Biology accepted our recommendation of Dr. Stephen Philip

Hubbell and has bestowed upon him the 32nd International Prize for Biology.

With this, I conclude my report on the process of selection.

13
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Congratulatory Address
Mr. Shinzo Abe, Prime Minister
(Read by Mr. Koichi Hagiuda, Deputy Chief Cabinet Secretary)

I would like to offer my congratulations on the occasion of this ceremony to confer the 32nd
International Prize for Biology, which is taking place here today in the presence of Their Majesties the

Emperor and Empress.

The International Prize for Biology was established in honor of the 60th year of Emperor Showa’s reign
and his longtime devotion to biological research, and it also honors the contributions of His Majesty the
present Emperor in pursuing his own taxonomic studies of fish, especially the family Gobiidae, over

many years. The prize has earned high esteem around the world as a prestigious award.

To Dr. Stephen Philip Hubbell, on whom this distinction has been bestowed this year, may I extend my

warmest congratulations.

Dr. Hubbell’s research sought to clarify the mechanism of biodiversity. The award recognizes that the
theoretical framework and hypothesis he put forward marked a clear departure from previous theories
and, moreover, that he broke new ground with his evidence-based approach using large-scale field
surveys. These achievements also hold great promise for helping find solutions to global issues such as

ecosystem management and conservation of rare species.

I would thus like to pay tribute to these distinguished achievements, the fruit of Dr. Hubbell’s long and
quietly dedicated research career, for they have widened the horizons of human knowledge and helped
realize progress in harmony with nature. The government, for its part, renews its commitment to support
a diverse spectrum of original research based on the free thinking of researchers, and to nurture the

talented individuals who will inspire the next generation and play an active role at the global level.

In closing, I should like to wish Dr. Hubbell continuing success in his endeavors, and to wish him, and all

of you here today, the very best of health.

Thank you.
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Congratulatory Address
Mr. Hirokazu Matsuno, Minister of Education, Culture, Sports, Science and Technology
(Read by Mr. Naoya Higuchi, Parliamentary Vice-Minister of Education, Culture, Sports,

Science and Technology)

I am truly delighted that the award ceremony for the 32nd International Prize for Biology is taking place

here today, in the presence of Their Majesties the Emperor and Empress.

To Dr. Stephen Philip Hubbell, whom we honor today, I would like to express my sincere respect and my

wholehearted congratulations.

By conducting forest surveys over far larger areas than had been customary, Dr. Hubbell determined the
mechanism by which biodiversity is generated and maintained in biotic communities. This work both
opened up a new phase in field research and, at the same time, made a major contribution to the

advancement of biodiversity science.

Academic research, a quest that springs from the free thinking and intellectual curiosity of individual
scholars, not only contributes to cultural and social development, but also has a key role to play in

solving the issues that face humanity in such areas of concern as the environment and health.

The Ministry of Education, Culture, Sports, Science and Technology will pursue its long-term vision of
providing an environment in which talented researchers can engage in wide-ranging research of the
highest caliber, without fear of failure. We will also redouble our support for academic research by

strengthening the network of international collaboration.
In closing, I should like to wish Dr. Hubbell every success with his further endeavors, and to express my
respect and gratitude to the members of the Committee on the International Prize for Biology and all the

other individuals who have worked so hard on behalf of this celebrated award.

Thank you.
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Acceptance Address by Dr. Stephen Philip Hubbell

I am delighted and deeply honored to accept the 2016 International Prize for Biology. I am humbled that
you have judged my work to be worthy of this Prize. Previous laureates include some of my greatest
scientific heroes, biologists who have made enormous, fundamental, and lasting contributions to the
disciplines with which I am most familiar: ecology, evolution, and systematics. Never in my wildest
dreams did I imagine that I would one day join the ranks of such an eminent and illustrious group of

scholars. Thank you so very much.

First, I wish to thank their Majesties, the Emperor, and the Empress, for their long-term support of the
biological sciences through the International Prize for Biology. In a recent editorial, the New York Times
lamented that the Nobel prizes have not kept pace with the changing face of science in the modern world.
I am grateful to the Emperor and Empress for a prize that recognizes achievements in the biological
sciences that are increasingly critical to the future of humanity and the planet, including ecology,

conservation biology, and evolutionary biology.

Second, I thank the Japan Society for the Promotion of Science and the selection committee members

who I am certain spent considerable time and effort on the nominating and selection process.

Third, I honor my parents, Grace Griffin and Theodore Hubbell, both scientists, who taught me the
intellectual pleasures of science and mathematics and the love of nature. My father, an entomologist and
evolutionary biologist, took me on many expeditions to the Neotropics when [ was a boy, where 1

became fascinated by the exuberance and variety of tropical life.

In my empirical work, I am indebted to my many students and colleagues for their dedication and
passion to understand the extraordinary biodiversity of tropical forests. Robin Foster of the Field
Museum in Chicago, and Ira Rubinoff, former Director of the Smithsonian Tropical Research Institute,
deserve special thanks. Robin and I launched the world’s first, 50 ha permanent tropical forest plot in
1980 on Barro Colorado Island, Panama. From these BCI roots grew a global network of large plots, all
following BCI protocols. Ira was instrumental in establishing the Center for Tropical Forest

Science—CTFS—the international consortium that maintains the global plot network.

I thank Peter Aston, Harvard University, who introduced me to the forests and foresters of Southeast
Asia. Peter organized his Asian colleagues to set up plots using CTFS protocols. As a result, Asia now
hosts the largest number of CTFS plots in the world. For this remarkable achievement, Peter Ashton was

awarded the Japan Prize in 2007.

I also thank Richard Condit, Senor Staff Scientist of the Smithsonian Tropical Research Institute for

nearly 25 years, and Liza Comita, Assistant Professor at Yale University. Both colleagues, in attendance
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today, have made enormous scientific contributions to CTFS, and they have also put considerable time

and effort over the past two decades into training the next generation of CTFS scientists.

Regarding my work on the neutral theory of biodiversity and biogeography, I must thank Jayanth
Banavar and Igor Volkov, then at Penn State University, and Amos Maritan at the University of Padua.
These and nearly a dozen other physicists greatly expanded the scope and mathematical tractability of

neutral theory, for which I am immensely grateful.
Finally, I thank Patricia Adair Gowaty, my wife and UCLA Distinguished Professor of Ecology and
Evolutionary Biology, for her scientific collaboration, wisdom, and ethics over the past 20 years, and for

her very helpful feedback from multiple readings of drafts of the neutral theory book.

And so, once again, thank you so much for this wonderful honor, which I share with my many scientific

colleagues, on whose shoulders I stand.
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Medal of the International Prize for Biology

During his long years of conducting a biological survey of Sagami Bay, among the specimens Emperor Showa
focused on in his research were two species of the family Clathrozonidae (Coelenterata, Hydrozoa), namely
Clathrozoon Wilsoni and Pseudoclathrozoon cryptolarioides.

The medal of the International Prize for Biology is designed in a motif taken from a segment of a
Pseudoclathrozoon cryptolarioides colony, and is made of a unique Japanese alloy called Shibuichi
(composed of copper, silver and gold), with the patterns upon it being inlaid in gold.

Designer: Sagenji Yoshida
(Professor Emeritus, Tokyo National University of Fine Arts and Music (renamed as
Tokyo University of the Arts))

Fabricator:  Ichiro Iino, Professor
(Tokyo University of the Arts)
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The Past Recipients of the Prize

1985 (Taxonomy or Systematic Biology)
Prof. Edred John Henry Corner
Professor Emeritus, University of Cambridge, U.K.

1986 (Systematic Biology and Taxonomy)
Dr. Peter Hamilton Raven
Director, Missouri Botanical Garden, U.S.A.

1987 (Developmental Biology)
Sir John Bertrand Gurdon
John Humphrey Plummer Professor, University of Cambridge, U.K.

1988 (Population Biology)
Dr. Motoo Kimura
Professor Emeritus, National Institute of Genetics, Japan

1989 (Marine Biology)
Sir Eric James Denton
Retired Director, Marine Biological Association Laboratory, Plymouth, U.K.

1990 (Behavioral Biology)
Prof. Masakazu Konishi
Bing Professor, California Institute of Technology, U.S.A.

1991 (Functional Biology of Plants)
Dr. Marshall Davidson Hatch
Chief Research Scientist, Division of Plant Industry, CSIRO, Australia

1992 (Comparative Physiology and Biochemistry)
Prof. Knut Schmidt-Nielsen
James B. Duke Professor of Physiology, Duke University, U.S.A.

1993 (Ecology)
Prof. Edward Osborne Wilson
Professor of Science and Curator in Entomology,
Museum of Comparative Zoology, Harvard University, U.S.A.

1994 (Systematic Biology and Taxonomy)
Prof. Ernst Mayr
Professor Emeritus, Harvard University, U.S.A.

1995 (Cell Biology)

Prof. Ian Read Gibbons
Professor, Kewalo Marine Laboratory, University of Hawaii, U.S.A.
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1996

1997

1998

1999

2000

2001

2002

2003

2004

2005

2006

(Biology of Reproduction)
Prof. Ryuzo Yanagimachi
Professor, Medical School, University of Hawaii, U.S.A.

(Plant Science)
Prof. Elliot Martin Meyerowitz
Professor, California Institute of Technology, U.S.A.

(The Biology of Biodiversity)
Prof. Otto Thomas Solbrig
Bussey Professor of Biology, Harvard University, U.S.A.

(Animal Physiology)

Prof. Setsuro Ebashi

Chair of the Section II, The Japan Academy
Professor Emeritus, University of Tokyo, Japan

(Developmental Biology)

Prof. Seymour Benzer

James Griffin Boswell Professor of Neuroscience,
California Institute of Technology, U.S.A.

(Paleontology)
Dr. Harry Blackmore Whittington
Professor Emeritus, University of Cambridge, U.K.

(Biology of Evolution)
Dr. Masatoshi Nei
Evan Pugh Professor of Biology, Pennsylvania State University, U.S.A.

(Cell Biology)
Dr. Shinya Inoué
Distinguished Scientist, Marine Biological Laboratory, Woods Hole, U.S.A.

(Systematic Biology and Taxonomy)
Dr. Thomas Cavalier-Smith
Professor, Department of Zoology, University of Oxford, U.K.

(Structural Biology in Fine Structure, Morphology and Morphogenesis)
Prof. Nam-Hai Chua

Professor, Laboratory of Plant Molecular Biology,

The Rockefeller University, U.S.A.

(Chronobiology)

Dr. Serge Daan

Professor, Niko Tinbergen Chair in Behavioral Biology,
University of Groningen, The Netherlands
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2007

2008

2009

2010

2011

2012

2013

2014

2015

(Genetics)

Dr. David Swenson Hogness

Munzer Professor of Developmental Biologyand of Biochemistry, Emeritus
Stanford University School of Medicine, U.S.A.

(Ecology)

Dr. George David Tilman

Regents’ Professor, Department of Ecology, Evolution, and Behavior,
University of Minnesota, U.S.A.

(Biology of Sensing)

Dr. Winslow Russell Briggs

Professor Emetitus, Department of Plant Biology,
Carnegie Institution of Washington, U.S.A.

(Biology of Symbiosis)

Dr. Nancy Ann Moran

William H. Fleming Professor, Department of Ecology and Evolutionary Biology
Yale University, U.S.A.

(Developmental Biology)

Dr. Eric Harris Davidson

Norman Chandler Professor of Cell Biology,
California Institute of Technology, U.S.A.

(Neurobiology)
Dr. Joseph Altman
Professor Emeritus, Purdue University, U.S.A.

(Biology of Evolution)
Dr. Joseph Felsenstein
Professor, University of Washington, U.S.A.

(Systematic Biology and Taxonomy)
Prof. Sir Peter Crane FRS
Professor, Yale University, USA

(Cell Biology)

Dr. Yoshinori Ohsumi
Honorary Professor, Frontier Research Center, Tokyo Institute of Technology
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Tel : 03-3263-1724/1918 Fax : 03-3234-3700
http://www.jsps.go.jp/j-biol/index.html

Committee on the International Prize for Biology
Japan Society for the Promotion of Science (JSPS)
5-3-1 Kojimachi, Chiyoda-ku, Tokyo 102-0083, Japan
http://www.jsps.go.jp/english/e-biol/index.html
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