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Dr. TD. Marway

[by courtesy of Dr. J.D. Murray, quoted from JSPS Research Report 8th-25th October, 1992]

(a) « . ... lattended the conference organized by the Japan Association for

Mathematical Biology (the effective President of which is Professor Nanako Shigesada)
on "Mathematical Topics in Biology" in the Research Institute for Mathematical Sciences
(RIMS), trom the 14th-16th October . I gave once of the plenary lectures at this meeting

Lecture: "On two spatial problems in ecology: 1. Temperature dependent sex
determination: modelling alligator populations; 2. Modelling territoriality of wolf-deer
interactions."

This was a particularly interesting and excellent meeting, which gave me a very clear
picture of the very lively and interesting activity in mathematical biology in Japan. There
were several outstanding talks. The informal nature of the meeting also -made it possible
to meet with many of the young research workers. I was particularly impressed with the
new ideas described in a talk by Professor Shigesada in which she described a very
different model for dispersal of species in population studies. This was an idea which she
developed to show that modelling dispersal, other than by diffusion, could be very
important. The ecology group in Kyoto undcr Professor Ei Teramoto was internationally
recognized as the major theoretical ecology group in the world. Professor Shigesada was
a member of this group. Highly original and seminal work has come from this group for
many years. Another outstanding presentation at this meeting was by Professor Tkeda of
Ryukoku University. Professors Mimura, Ikeda, and their colleagues have discovered
remarkable new insights into these chemotaxis problems, a particular area of my current
research group. An essential aspect of their work is the complex numerical simulations of
the equations involved. The Mimura school is unquestionably the world leaders in this
area. The videos they make of the dynamic aspects of pattern formation is extremely
important in communicating with biologists. '

One potential result of my meeting with Professor Ikeda is that he and I may



become involved in certain simulation studies of some models associated with wolf-deer
interactions which I talked about in my lecture. Here the interaction is possibly a
necessary criterion for survival of both specics. I also greatly enjoyed having the
opportunity to talk at length again with Professor Yuzo Hosono (Kyoto-Sangyo
University) about wave aspects of competition models. He is an old friend from the time
he visited my Centre in Oxford in the mid-1980's.

During the week of 19th -23rd October I attended the meeting on "Interfacial
Dynamics and Patterns" organized by Professor Nishida (Kyoto University) and
colleagues. I gave the opening lecture at this mecting.

Lecture: "Complex pattern formation in the deweloping embryo."

This meeting, an international one, brought together major figures in the various fields
covered by the general title. It was very well organized with sufficient time for genuine
interaction. During the week of this conference, I was fortunate in being able to have
extensive discussions with Professor Ei Teramoto, whom I have known and corresponded
with for nearly 20 years, and some of his colleagues.

At Chubu University, Nagoya, I attended the mecting on 16th October on
"Principles of Pattern Formation and Morphogencsis in Biological Systems” organized by
Professor Toshio Sckimura of Chubu University. [ gave the opening lecture at this
meeting.

Lecture; "Modelling spatial pattern formation in development and the formulation
of morphogenctic rules.”

This mecting was a genuine interdisciplinary biology/mathematics meeting, in which there
was meaningful communication between the various disciplines represented. As well as
extensive discussions with Professor Sckimura on phylotaxis and butterfly wing patterns
(another arca of my own rescarch and his) I had discussions with Drs. Sugiyama
((Mishima), Sato (Sendai) and Yoshida (Tokyo). Professor Sekimura may visit my group
in America next academic year. [ am also arranging for him to visit other institutions
during his stay in the U.S.A. and also during a possible visit to Europe.

(b) My arcas of interest are applied mathematics and theorcetical or mathematical biology.
Some of the above comments also belong to this sectibn. The Association for
Mathematical Biology, run by Professor Shigesada, is clearly tlourishing, with a large
number of people involved. With the exception of the United States. it is certainly the
largest group in the world. I am currently the President of the European Society for
Mathematical and Theoretical Biology and this visit provided me with a very good
opportunity to get to know my Japanese counterpart, Professor Shigesada with whom [
have corresponded for many years. I have already mentioned the well-known work of
Professor Mimura, Nishiura, Ikeda and their colleagues. '



[ would like to comment on the former school of Professors Teramoto and
Shigesada and their group, which, perhaps as much as any other group in the world. has
influenced the development of mathematical ecology. It is extremely sad, and now well
known in the international community, that with the retirement of Professor Teramoto from
Kyoto and the subsequent move to Nara Women's College by Professor Shigesada that
this group is now effectively disbanded.

[ have spent most of my academic life in the University of Oxford and have been at
the centre of the development of mathematical biology in Europe. Here applied and pure
mathematics generally have equal say in the development of the field and do not presume
to judge each other in a formal way. It is here that I see a major problem that exists in
Japanese universities, namely the excessive influence pure mathematics has on applied
mathematics. In Europe and the United States, applied mathematics in a truly application-
oriented manner is certainly markedly increasing. In Europe, it has always been a major
part of the scientific scene. The training that interdisciplinary mathematics and science
gives to students cannot be overemphasized. I noticed with many of the younger people's
lectures in the mathematical biology meeting in Kyoto, that they felt that they had to show
they were mathematically sophisticated by indulging in certain analysis, which, although
elegant, had little bearing on the biological problems. It was quite clear, talking to many of
them, that the reason for this was that they telt they would be judged by pure
mathematicians and not by applied mathematicians tor positions. This can only have a
very negative long term effect on the tuture development of genuine world class applied
mathematics in Japan. Whereas in most countrics there is a burgeoning interest in
genuine applicd problems, I did not, in general, sce this in Japan. A major exception to
these comments, is of course, the influence of Professors Mimura, Shigesada, Teramoto,
Ikeda, Kuramoto (although the latter is a physicist), Iwasa and others. It is their work
and influence, which [ feel has brought applied mathematics (other than traditional fluid
dynamics) in Japan to the high level of international recognition it has. In the
disproportionately small group. This used to be the case in the United States, but with
pressure from the National Science Foundation, and industry secking to employ
mathematicians, the trend is being reversed, with pure mathematics slowly decreasing in
numbers towards what would be a much more acceptable level, since most of what is done
in pure mathematics has little application to the real world for the foreseeable future.

e o o o o
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A Summer School Course at Cornell University

MODELLING STRUCTURED POPULATIONS IN MARINE,
TERRESTRIAL AND FRESHWATER ECOSYSTEMS

16 June - 18 July 1993

Structured population models (i.e., those based on classification of individuals by age,
size, or stage) have increased greatly in power and sophistication in the last decade.
This course will present the three main mathematical approaches to structured
population models (matrix population models, partial differential equation models,
and delay differential equation models), addressing basic theory, numerical methods,
and applications drawn from (and contrasting) marine, terrestrial and freshwater
systems.

Organizers: Hal Caswell (WHOI) and Shripad Tuljapurkar (Stanford).

Format: Lectures by the organizers and a series of visiting lecturers, and student
group projects. Possible visiting lecturers at this time include Roger Nisbet (UC
Santa Barbara), Andre De Roos (Amsterdam), Lou Botsford (UC Davis), James
Cushing (Arizona), Cabell Davis (WHOI), Robert Desharnais (Cal State LA), John
Guckenheimer (Cornell), Eileen Hofmann (Old Dominion), Lisa Levin (Scripps),
William Murdoch (UC Santa Barbara), Thomas Powell (UC Davis), Steve Orzack
(Chicago).

To Apply: Applications are invited from graduate students and recent graduates in
ecology, biological oceanography, mathematical biology, or related disciplines.

Travel, food and lodging will be supported (pending funding). Send a description of
research interests and educational background and a CV by February 15, 1993 to:

[
Dr. Hal Caswell
Biology Department

Woods Hole Oceanographic Institution
Woods Hole MA 02543

Phone (508) 457-2000 ext. 2751

Fax (508) 457-2169
Internet: hcaswell@@whoi.edu



Frorn SMB DIGEST

THE TWELFTH PACIFIC COAST RESOURCE MODELING CONFERENCE

The 12th annual Pacific Coast Resource Modeling Conference will take place in Tucson,
Arizona. at the Westward Look Resort, May 13 to, May 15, 1993.

The purpose of the conference is to provide a forum for the presentation of recent progress
in the mathematical modeling and analysis of renewable resources. Preticular emphasis
will be given to the modeling of biological processes, population dynamics, and
biocconomics, especially as they relate to problems in fisheries, forestry, pest and wildlife
management, as well as water resources, environmental and conservation issues.

The teatured speakers will be Joel Brown from the University of Illinois at Chicago
("Honey, I shrunk the cod: using game theory to model evolving resources"); Tom Hallam
from the University of Tennessee ("Modeling effects of chemicals In aquatic systems");
Geroge Leitmann from University of California at Berkeley ("One approach to the control
of uncertain dynamical systcms"); Michael Mesterton-Gibbons from Florida State
University ("Game-theoretic resource modeling”); and Bill Schatfer from the Unlversity of
Arizona ("Chaos and periodicity in biological dynamics").

Overlooking the City of Tucson, Westward Look is a first class resort located in the
foothills of the beautiful Santa Catalina Mountains. Conference participants will have full
use of the resort facilitics and an opportunity to enjoy the unique natural environment and
climate of the Sonoran Descrt. Other nearby attractions include the world famous Sonoran
Desert Museum and Biosphere II. A conference banquet is planned at which Robert
McKelvey, out-going president of the Resource Modeling Association, will be guest
speaker. A post-conference overnight hike (for a limited number of participants) is also
being planncd.

Registration fees are US$65 for RMA members and US$8S for non-members before
February 1, 1993; and US$80 for RMA members and US$100 for non-members after
February 1, 1993. The registration fee for students is US$30.

Any one wishing to present a paper at the conference must submit a title and abstract by
February 1, 1993.

For registration applications, submission of abstracts, and any further information, please
contact either

J.M. Cushing Tom Vincent*

Department of Mathematics Aerospace and Mechanical Engineering
Building 89 Building 16

University of Arizona University of Arizona

Tucson, AZ 85721 Tucson, AZ 85721

Phone: (602) 621-6863; FAX (602) 621-8322 Phone: (602) 621-2325

E-mail: cushing@math.arizona.edu E-mail: VINCENTITL @ccit.arizona.edu
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SYMPOSIUM on PATTERN FORMATION
February 12-13, 1993
Harvey Mudd College

Claremont, California 91711

The symposium will provide a focus on pattern formation from multidisciplinary vantage
points, particularly on aspects of interest to biologists, computer scientists, mathematicians,
and physical scientists. It will examine current questions in pattern formation within each of
these fields and also with cross-disciplinary perspectives. The arca of pattern formation
includes formation of both natural and artificial cellular organisms. formation of patterns on
and within these organisms, and space-time growth patterns. Of major concern is the
formation of emergent patterns through the actions and interactions of many semi-
autonomous units. none of which dirccts or has full knowledge of the overall process.
Topics of interest include, but are not limited to:

Cell growth Fractals Morphogenesis
Cellular automata Genetic algorithms Osmotic growth
Chaotic patterns Genetic patterns Percolation theory
Emergent computation L-systems Reaction-ditfusion

Feature formation
Partial list of invited speakers and their topics:

Richard Belew, University of Calitornia, San Diego
Interposing a model of development between neural networks and genetic
algorithms
Bruce Boghosian, Thinking Machines Inc.
Cellular automata fluids |
Lcah Edelstein-Keshet, University of British Columbia
Theorics of pattern formation bascd on short and long-ranged interaction
Stephanic Forrest, University of New Mexico
Emergent computation in the immune system
Scott Fraser, Caltech
Patterning of the developing brain
John Gerhart, University of California, Berkeley
Rob Shaw, MacArthur Fellow
Transitions to turbulence in a rcaction-diffusion systcm
David Soll, University of Iowa
Rhythmic behaviour of cells in chemotactic waves during dicytostelium
aggregation '
Requests for participation: .
Requests for participation by researchers, taculty, and students should be directed to one of
the organising committee listed below. Applicants should state briefly why they desire to
participate and indicate the nature of their contribution, if any. The number of participants
may be limited due to physical constraints. Contributed papers are welcome and it is
anticipated that a proceedings will be published. The final selection of papers will be made
by the organising committee in consultation with the advisory board. A registration fee of
$75 U.S. will be charged to defray costs. The tee will include two lunches and one dinner
at the conference site. Student participation is encouraged and it is expected that some
scholarships will be available.



Organising committee:

T.J. Mucller, Biology (chair) mueller@hmevax.claremont.edu, 909-621-8561
Robert Keller, Computer Science keller @ jarthur.claremont.edu, 909-621-8483
Robert Borrelli, Mathematics borrelli@hmcvax.claremont.edu, 909-621-8023
Stavros Busenberg, Mathematics busenberg @hmcvax.claremont.edu, 909-621-8023
Harvey Mudd College

Claremont, CA 91711
Symposium advisory board:

Lecah Edelstein-Keshet, University of British Columbia
Scott Fraser, Caltech

David Goldberg, University of Illinois

J.D. Murray, University of Washington

Clifford Pickover, IBM Watson Research Center
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MISCELLANEOUS

From: "Juan J. Nieto" <AMZZS0O09 @ SEINS.usc.es>
Date: Wed, 2 Dec 1992
Subject: Request for references/reprints

Dcar SMB member: [ am a mathematician and a new member of the SMB. [ am interested
and working on mathcmatical models of the blood pressure diseasc and, in particular, of the
aneurysm of the circle of Willis. If you have (or know) any paper or work on this topic,
pleasc send me a copy or let me know the reference at my e-mail address. My postal
address is JUAN J. NIETO, FACULTAD DE MATEMATICAS, UNIVERSITAD DE
SANTIAGO DE COMPOSTELA, 15706 SPAIN. Thank you, Juan J. Nieto.
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