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PURPOSE: D. L. DeAngelis presented invited papers at the OJI
InternationalSeminarin Gifu;the Fifth InternationalCongress
of Ecology in Yokohama; and the Fukuoka Symposium on
TheoreticalEcologyin Fukuokaand chairedsessionsat each of
the three meetings. C. T. Garten attended the International
Congress of Ecology in Yokohama. M.G. Turner chaired a
symposiumand presenteda paper at the InternationalCongress
of Ecologyin Yokohama,

SITES

VISITED: 8/18-22/90 OJI International Gifu H. Kawanabe
(DeAngelis) Seminar

8/23-30/90 Fifth International Yokohama F.B. Golley
(DeAngelis, Congressof Ecology
Garten, Turner)

8/31-9/2/90 FukuokaSymposium Fukuoka H. Matsuda
(DeAngelis) on Theoretical

Ecology

ABSTRACT: The travelers attended the Fifth InternationalCongress of
Ecology (INTECOL) in Yokohama,Japan, August 23-30, and two
presentedinvitedpapers and chaired symposia. One traveler
also attended the OJI InternationalSeminar in Gifu, Japan
(August 18-22), and the Fukuoka Symposium on Theoretical
Ecologyin Fukuoka,Japan (August31-September2) and presented
invitedpapers. At these scientificgatherings,a large number
of symposiaand specificpresentationswere relevantto current
research at ORNL, especially in the areas of landscape
dynamics,plant physiology,ahd aquaticecosystems.
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The travelers were able to discuss plans for collaborative
research. In particular, D. Lo DeAngelis has submitted a
proposalfor U.S.-Japanesecollaborativeresearchon ecosystem
dynamics that will be relevant to DOE-fundedwork on stream
ecosystems. M.G. Turner contacted small mammal ecologists
whosework may help to test ideas in landscapetheory being
developedat Oak Ridge under DOE sponsorship. C. T. Garten
spoke to a numberof foreignresearchersabout work at ORNL on

, the Walker Branch WatershedProject.

PURPOSE

The main purpose of the trip for the three travelers (D. L. DeAngelis,
C. T. Garten, Jr., and M. G. Turner) was to attend the Fifth
International Congress of Ecology (INTECOL), organized by the
International Association for Ecology, held in Yokohama, Japan,
August 23-30. The theme of the meetingwas "Developmentof Ecological
Perspectivesfor the 21st Century,"and over 2500 ecologistsfrom more
than 70 countriesattended. INTECOLcongressesare held every 4 years
and provide the primary mechanismfor ecologistsfrom around the world
to share results of current ecologicalresearch. D. L. DeAngelis and
M. G. Turner were each co-organizersof different symposiaat this
meeting_ and D. L. DeAngelis.andM. G. Turner presented invitedpapers
in three different symposia. In addition, D.L. DeAngelis presented
invitedpapersat two satellitemeetingsof the INTECOLmeeting: the OJI
InternationalSeminar in Gifu, Japan (August18-22) and the Fukuoka
Symposium On Theoretical Ecology in Fukuoka, Japan (August 31-
September2).

PARTICIPATIONBYTRAVELERS

i. Fifth InternationalCongressof Ecology

D. L. DeAngelis was co-organizer of a symposium, "Food Webs:
Regularitiesand Their Causes," along with H. Nakajima (Japan). The
purposeof the symposiumwas to assessthe currentunderstandingof food
web structureand dynamics. Profs.S, L. Pimm and J. Eo Cohen reviewed
data on a large number of food webs, pointing out the _ypes of general
patterns that can be observed and discussing the dynamic explanations
that have been offered. Prof. G. A. Polis presenteddetaileddata on a
specificdesert food web, indicatingthat such intensivelystudiedfood
webs defy easy identificationof patterns. P. H. Neinhuispresenteddata
on long-term trends in coastal food webs under pollutant stress.
D. L. DeAngeliscompared model and experimentalresults concerningthe
effects of nutrient limitation on stream food web structure and
stability. Four additionalpapersdiscussedmathematicalapproachesto
understandingfood webs.
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M. G. Turner organized a symposium, "Methodology in Landscape Ecology,"
with Prof T Katsuno (Japan). This symposiumwas one of three landscape
ecology sessions that were invited by the Japanese Organizing Committee.
A symposiumorganiLed by Z. Naveh (Israel) and M. Numata (Japan) focused
on "Landscape Ecology: Theory and Applied Aspects inHuman Society," and
a symposium organized by R. T, T. Forman (United States) and H. Ide
(Japan) addressed "Theory and Principles in Landscape Ecology."

In the methodology symposium, M. G. Turner presented a paper, "The Effect
of Landscape Pattern on Ecological Processes: Theory and Testing,"
Recent research in theoretical ecology by lurner, R. H. Gardner, and
R. V. O'Neill was reviewed with an emphasis on testable hypotheses that
have been_derived from theory. This work has been funde_Jby DOEthrough
the Ecological Research Division of the Office of Health and
Environmental Research. The next presentation, "L._ndscapeManagementin
Europe," was by K.-F. Schreiber (Federal Republic of Germany). Schreiber
emphasized the broad-scale environmental problems, such as high nutrient
loadings, faced in Central Europe and offered suggestions for landscape
management practices that would help provide solutions. In another
presentation, D..... Sharpe (United States) described a combination of
field studies and geographic information system (.GIS) analyses that were
used to examine deforestation in the central United States and the
resultant species diversity in the fragmented landscape. Sharpe found
that most forest fragments in the study area contained <10 species but
that 25%of all patches studied contained a species unique to that patch.
No single forest patch contained the entire regional flora, and the
number and spatial arrangement of patches required to preserve the
species richness of the region must be determined. J. Schaller (Federal
Republic of Germany) reported on research that also makes extensive use
of GIS analyses. Schaller has studied high mountain landscapes in
Germany, focusing on the fluxes of water and energy between the different
habitat types. A dynamic flow mode] was linked with a spatial data base
stored in a GIS to predict the effects of alternative land use conditions
and patterns on water transport. The final paper in the symposium
focused on scaling issues in landscape studies and was presented by
V. Meentemeyer (United States). Meentemeyer reviewed a variety of
scale-related concepts and provided examples of ecologically important
processes, such as precipitation patterns and decomposition, that appear
to have different controls operating at different spatial and temporal
scales.

2. OJI InternationalSeminar

This seminar was titled "Mutualism,Cooperation, and Organization in
Natural Communities_ and was organizedby Prof. H. Kawanabe of Kyoto
University,Presidentof the Japanese EcologicalSociety. The meeting
broughttogetherabout 60 scientistsfrom Japan, the United States, and
severalothercountrieswho are studyingcomplexecologicalsystems,both
throughfield studiesand theoreticalmodels. D. L. DeAngelispresented
a paper, "The Roleof Size Variationswithin Fish Cohorts inCompetition,
Responsesto Predation,and ApparentMutualism,"which showed resultsof
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a complex model of first-year dynamics of a smallmouth bass cohort.
D. L. DeAngelis also chaired one of the sessions. The meeting was
extremelyeffectivein demonstratingthe basic similaritiesin the types
of organizationunderlyingdifferentecologicalsystems,

3. FukuokaSymposiumon TheoreticalEcology
, ,

More than 50 scientistsfrom Japan and other countries attended this
meeting,which addresseda varietyof topics in theoreticalecologyand
evolutionarytheory. Particularlyinterestingresultswere presentedon
the dynamics of very rare species (S'. L. Pimm) and on factual
descriptions of landscapes(Y. Cohen). D. L. DeAngelispresented a
poster, "Model Investigationsof Where Density-DependentRegulation
Occurs in Fish Life Cycles."

i

OTHER INTECOLSYMPOSIAOF INTEREST

Several presentations of new work at the Congress were especially
relevant to ongoing DOE,sponsoredwork in landscape and theoretical
ecology that focuses on the effects of spatial heterogeneity on
ecologicalprocesses. Three paperspresentedinthe symposium"Relation
Between Spatial Heterogeneity, Behavioral Ecology, Genetics and
Population Dynamics"were particularlynoteworthy. Rolf Ims (Norway)
describeda fieldexperimentinwhichpopulation-levelresponsesof small
rodents to habitat fragmentationwere studied. The size, shape,and
connectivityof habitatpatches were manipulated,and the responsesof
two geneticallydifferentMicro..t.uspopulationsfrom differentlocations
in Norway were studied. The populationsdiffered in their behavioral
characteristics,one being very aggressiveand the other more docile.
The populations respondeddifferently to habitat fragmentation. The
aggressive,more territorialpopi41ationexhibited a rapid reduction in
population size (Ims termed this "fission")because animals expelled
other animalsfrom their territorieson smallpatches. In contrast,the
more docile,lessterritorialpopulationexhibitedincreasedcongregation
of individualson small patches (Ims termed this "fusion"). Thus, the
docile population did not decline in the short term, but longer-term
consequences might include overexploitationof resources and social
dysfunction. His presentationconcludedby askingthe question,"Canwe
extrapolateresultsfrom model systemsto largerlandscapesor from one
speciesto another?" The study suggestedthat it is necessary to study
different species on different scales to define the limits to
extrapolation.

A study by M. Gaines (Kansas) also examined the effects of habitat
fragmentationon smallmammalpopulations. However,this study examined
the responsesof _hree speciesranging in mass from 18g (Peromyscus)to
36g (Microtus)to 160 g (Siqmodon)to habitatpatchesof three different
sizes. The followinghypotheseswere tested: (I) populationdensities
will be lower in fragmented habitats than in continuous habitat;
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(2) specieswi_.lsort accordingto body size,with larger animals more
prevalent in larger patches;and (3) turnover rates will be higher on
smallerhabitatpatchesbecausehabitatqualityishypothesizedgenerally
to be worse on small patches.The most interestingresultof this study
was that the species did indeed sort according to body size, with
P_eromysc_s.densities highest in small patches, M.icrotus.highest in
moderate patches, and S_igmodo__qih la_,gepatches. In addition, the
average persistenceof an individualon a patch increasedwith patch
size, and turnoverrateswere higheston smallpatches. Discussionswith
both Ims and Gaines indicateda keen interestin the landscape theory
being developedat ORNL.

A paper presentedby Peter Kareiva (UnitedStates)nicely demonstrated
importantecological effectsof habitat heterogeneity. In m_nipulated
patches of fireweedon Mt. St. Helens,early data showedthat aphidswere
most abundant on large patches and least abundant on small patches.
During lateryears, however,this trend was reversed- aphids becamemost
abundant on small, isolatedpatches. .Predatorswere then sampled, and
resultsdemonstratedthatpredationpressurewas 61% on large patchesbut
only 38% on small patches. Thus, habitatfragmentationalteredpredation
pressure and reversedthe trend in populationabundanceobserved in the
absence of predators. Kareiva concluded by suggesting that it is
necessaryto addressmultispeciesresponsesand multiple trophic levels
to assess the effectsof habitatfragmentation.

,

in a sy_Iposiumon "Spruce Forests and Other Boreal Forests in Global
Perspec.ive,"E. A. Johnson (Canada) presenteda paper addressing the
fire r,_gime,mortality,and recruitmentpatterns in subalpine forests.
Results were relevant both to global climate change studies and to
Turner's ongoingstudiesof fire in YellowstoneNationalPark. In four
large (>200,O00-ha)study areas, the fire return interval between 1600
and 1730 was approximately50 years, whereas the return interval since
1730 has been approximatelygo years. The climateduring the earlier
period was warmer anddrier than the current climate. Fire history
studies also provide no indication that fire suppressionhas had any
effect oilnatural fires. Large-scalefires appear to be controlledby
the frequencies in synoptic weather patterns. Forest reestablishment
followingextensive fires occurs in two phases. A cohort of seedlings
becomes established in the first several years following fire. An
additional cohort can become established after canopy formation, but
mortalityis greaterand these individualshave littleopportunityto get
into the canopy. These data are particularlyrelevantto the studiesof
plant reestablishmentfollowingfire in YellowstoneNational P_rk.

Sessions on plant physiology,ecosystem modeling, and biogeochemical
cyclinginterrestrialecosystemsat this congresswere of direct benefit
to C. T. Garten becauseor their relationshipto his workfor DOE. The
first sessionof interestwas entitled"PlantBehavioras the Integration
of PhysiologicalResponsesto EnvironmentalFactors." Two presentations
in this sessionaddressedquestionsrelating to the long-termresponse
of plants to increasing levels of atmospheric carbon dioxide (C02).
George Koch (Universityof California, Davis) reported on carbon and

' i



6

nitrogenrelationships_.inplants (L_ spp.) from habitatsthat have
experiencednatural.lyhlgh levelsof atmosphericC02originatingfromCO2-
mineral springsalong the west coast of North America. He reported on
changes in carbon and nitrogen metabolism (increasing leaf mass,
decreasing leaf N levels, and increasing.leafphotosyntheticrates) in
high-CO2 environments. This was a novel approach to the study of plant
responsesto increasingatmosphericC02. Other ._tudieshave taken the
approach exemplifiedby Dieter Overdieck(Federal Republicof Germany)
who reported on increasedgrowth and prlaductionof tree seedlings in
responseto exposureto elevatedatmospher_icC02in a greenhousesetting.
The implicationsof both sets of work arethat increasingatmosphericC02
as a resultof climatechangewill have some indirecteffecton N cycling
in terrestrial ecosystems. These findings argue for a careful
integrationof studies of carbon and nitrogen cycling such as those
currently under way in the EnvironmentalSciences Division (ESD) on
Walker Branch Watershed. A remaining problem'in this, field was
identified by Hal .Mooney. Plant .physiologicalecology and plant
population biology have not been well integrated,mainly because of
problemsrelatedto plant responsesthat occur over very differenttime
scales in these two branches of ecology_

Several interestingpapers on high-levelsymbolic simulationlanguages
were presented in this session entitled "Microcomputersin Ecological
Modelling: Novel Approaches in InteractiveResearch." WilliamMitsch
(Ohio State University) described the application of STELLAR on the
Macintoshformodeling amajor oil spillon the Ohio River in 1988, This
modellingtechniquehas also been appliedto efficiencyof wetlands in
removing iron from acid mine drainage. The simplicity of STELLARand
similar high-level symbolic simulation languages and their speed of
implementationmakes them 'potentiallypowerful tools for predicting
responseto ecologicaldisasters. We have found applications%r STELLAR
in more basic research issues related to activities in ESD, including
research on Walker Branch Watershed.

In a different,but interestingvein, ValerioVendegna (Italy)presented
one'_ofthe most stimulatingpapers inthis session. He describedamodel
for singling out the optimal solution of e_vironmc,.ntalreclamation
projects. Dr. Vendegna has applieda cost-benefitmodel to answerthe
question of when continuing expendituresin environmentalreclamation
result in no furtherimprovementin the environment. Beyond this point,
tax dollarsspenton reclamationare wastedon diminishing(andsometimes
negligible)returnsto environmentalquality. This techniquehas been
appliedto the problem of waste water dischargefrom Italiancities to
the MediterraneanSea. lt would be very interestingto apply this type
of cost-benefitanalysisto the problemof environmentalrestorationat
DOE facilities in the United States. This would appear to be a
cost-savingand more scientificinitiativein approachingenvironmental
problems than merely respondingto political and public pressures for
environmentalcleanup.

Along these same lines, C. T. Garten attended another sessionentitled
"EcologicalValues and EnvironmentalBenefit-CostAnalysis." lt is a
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matter of opinion whether our environmentalproblems (iqcluding_those
within the DOE community) can be managed efficiently without a good
marriage between the fields of ecology and economics. To stimulate
discussion in this general area, Ralf Buckley (Australia)conductedan
afternoondiscussionon ecologicalvalues and environmentalaccounting.
The problem he posed was one of estimatingthe economicvalue of natural
ecosystem processes. This session was besetby more problems than
solutions because frequently the value of an item (including an
ecosystem) dependson the circumstancesof a particular setting. The
value of ecosystemsand choices in conservationare usually decidedon
the basis of noneconomicvalues. This can be a costly approach, One of
the problemsin applyingeconomicprinciplesto ecologyis that economics
is not good at valuingbig, irreversiblechanges(such as the lossof all
the world's oil or the 'lossof irreplaceablespecies),and methods used
to determinewhat ecosystemprocessesare worth to human well being are
not reliable or welldeveloped. Many participantsindicatedthatthere
is an absence.ofscientific methods to make decisionsof environmental
value and choice in conservation. The discussionduring this session

" demonstratedthat there will be many viewpointsand problemsin building
linkagesbetweenecologyand economics. Nonetheless,this is an emerging
area of considerableimportancein which ORNL mightbe positionedto make
substantivecontributionsby virtue of its interdisciplinarynature.

A final session of most direct interestand bearing on C. T. Garten"s
work at ORNL was entitled "BiogeochemicalCycling of Elements in
Ter'restrialEcosystems." LennartRasmussen(Denmark)reportedon field
experiments to manipulate water and nutrient inputs_to forests by
building large (400 to 1200 m2) roofs below forest canopies. This work
was interesting because of our current discussions within ESD about
large-scale manipulations of hydrologic inputs to Walker Branch
Watershed. The Europeansare buildinglarge roofs below forest canopies

. at six sites inEuropediffering in nitrogenand sulfurdeposition. This
is certainly a novel approach. The acronym for this project is EXMAN
(ExperimentalManipulationsof Forest Ecosystems in Europe). Although
some technicalproblemsare evidentin this approach,the resultsso far
from this 2-year-oldstudy show that small changes in hydrologicinputs
(10%) can result in a quick change in forestproductivityand nutrient
cycling. Timingof disruption in precipitationinputs appears to be a
criticalvariable_ A secondpresentationof interestin this sessionwas
given by ShigeoKatagiri(japan). Katagiriis comparingnutrientcycling
on upper and lower slopes in a natural deciduous broad,leaf forest in
Japan. A number of findings in his study are similar to those of
Garten'scurrentstudieson topographicvariationin nitrogencyclingon
Walker Branch Watershed. Based on Katagiri's report, we have similar
topographicpatternsin nitrogencyclingin two differentecosystemsfrom
two very differentparts of the world. Gartenwas unawareof Katagiri's
work until this meeting, and there could be some potential here for

; future collaborations.

In sunmlary,this was a very useful trip from the standpointof technical
interestsof C. T. Garten. Aside from the formalmeeting presentations,
this conferencehad a large numberof posterpresentationsthat provided
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an effective forum for meeting researchers from other countries. A
number of contacts were made by C. T. Garten through the poster sessions,
and one accomplishment of these contacts was informing other people of
our work at ORNL on the Walker Branch Watershed Research Project.
Althoughtherewere sometimesdifficultiesin communicatingwith Japanese
scientists,an exchangeof businesscards with a few well kept notes set
the stage for future correspondenceon matters of mutual interest.
Becauseof the internationalnatureand broad subjectmatter covered at
this meeting,travelershad anopportunity to learn about a broaderrange
of work from more foreigncountriesthan is usuallyencounteredat more
technicallyspecializedoverseasmeetings. Future participationby ESD
staff members in the Sixth InternationalCongressof Ecology in 1994 is
recommended.

Symposiaof special interestto D. L. DeAngelis included "Experimental
Ecology'of Aquatic Ecosystems"and "Role of Fish and/or Birds in the
Regulation of Aquatic Ecosystems." The first of these provided an
extremely good overview of the microcosm, mesocosm, and whole-system
experimentalwork currentlybeing done on aquatic systems in different
countries.. Th.is topic was highly interesting in relation to the
artificial stream studies being conducted at ORNL with which
D. L. DeAngelis has been associated. The second of these symposia
provideda large amountofevidence of the prevalenceof top-dow1_effects
from predatorsin aquatic systems,which has implicationsfor the food
web dynamics of easternTennessee streams and reservoirsbeing studied
at ORNL.

A complete listing of the INTECOLprogram, includingplenary lectures,
symposia,and poster sessions,is availablefrom D. L. DeAngelis.

SIGNIFICANTACCOMPLISHMENTS,RESULTS,AND INFORMATIONACQUIRED

New experimentalstudiesare being conductedby traditionalsmall-mammal
ecologiststo examinethe effectsof Rpatialheterogeneityon population
dynamics. Collaborationwith these researcherscould provideexcellent
opportunities'totest landscape-leveltheory currentlybeing developed
at ORNL.

M. G. Turner was invited to participate in two upcoming international
symposia: (1)'a landscapeecology symposiumto be held in Italy during
the summer of 1992, organized by Dr. Frank B. Golley, President of
INTECOL, and Dr. Almo Farinaand (2) a landscapeecology symposium to
be held in Tartu, Estonia, during the spring of 1992, organized by
Dr. Ulo Mander.

D. L. DeAngeliswas contacted by Prof. H. Kawanabe (Presidentof the
Japanese EcologicalSociety)and asked to write a letter ofsupport for
the establishmentof a NationalInstituteof Ecology in Japan. Details
of this proposal are available from D. L. DeAngelis. L

r



D, L. DeAngeliswas invitedto an InternationalSymposiumon the Nagara
River on August 22 at Gifu, Japan. This symposiumwas held to discuss
the future of the Nagara River,which is "the last major undammed river
in Japan." The groundbreakingfor a 150-billion-yendam at the river
mouth recently took place, leaving many questions about the adverse
environmental impacts unresolved. Although DeAngelis was unable to
attend 'the symposium, he discussed with Japanese scientists the
environmental problems associated with the damming. Many Japanese
citizensopposethe dam, but there are no easymechanisms'forchallenging
its construction.

D. L. DeAngelismet with Prof. J. R. Baylis (Universityof Wisconsin)
and Prof, D. L. G. Noakes (Universityof Guelph) to discuss proposed
collaborative work on a project for the Electric Power Research
Institute,CompensatoryMechanismsin Fish Populations.

D. L. DeAngelis met with Prof. E. leramoto and Drs. H. Nakajima,
K. Kawasaki, and N. Shigesada (all of Japan), Prof. R. Eo Ulanowicz
(Universityof Maryland),and Prof. B. C. Patten (.Universityof Georgia)
to discuss plans for joint collaboration. This group has submitted a
proposal to the National Science Foundation for U.S.-Japanese
collaborativeresearch.

RECOMMENDATIONS

Because the INTECOL congresses are the primary forum for the
international group of ecologists, DOE should ensure continued
participationat future conferences from ecologists at the national
laboratories. This providestwo benefitsto DOE: (I) opportunitiesfor
DOE-sponsoredresearchtobe presentedto an internationalaudience and
(2) results from current research conducted around the world and of
relevance to DOE-sponsored work can be made available to DOE
scientists.

DISCLAIMER

This report was prepared as an account ofwork sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
once herein to any specific commercial product, process, or service by trade name, trademark,
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Government or any agency thereof.
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APPENDIXA

ITINERARY

Don_ld_..L. DeAngeI!s.

August 16-18 Travel from Oak Ridge,Tennesseeto Gifu, Japan ..

August 18-22 AttendingOJI.International.Seminar,Gifu,Japan

August 23-30 Attending the Fifth InternationalCongress of
Ecology,Yokohama,Japan

August 31-
September2 Attendingthe FukuokaSymposiumon Theoretical

Ecology,Fukuoka,Japan

September3-4 Travel from Fukuoka, Japan to Oak Ridge,
Tennessee

. . rles T.Ga_rte_ r,

August 21-23 Travel from Oak Ridge, Tennessee to Yokohama, •
Japan

August 23-30 Meetingsof the Fifth InternationalCongressof
Ecology,Yokohama,Japan

August 30 Travel from Yokohama, Japan to Oak Ridge,
Tennessee

E

Monlca G, Turner

August 21-22 Travel from Oak Ridge, Tennessee to Yokohama,
Japan

August 23-30 Attending the V International Congress of
Ecology,Yokohama,Japan

August 3]-
SeptemberI Personalbusiness in Kyoto, Japan

September2 TravelfromKyoto,Japan to Oak Ridge,Tennessee _
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APPENDIXB

PERSONSCONTACTEDTO A SIGNIFICANT DEGREE

Dr. Edward_A.Johnson
Professor,Universityof Calgary
Calgary,Alberta T2N IN4
Canada '

Dr, Ulo Mander
Research Scientist
Estonian AgriculturalAcademy
Tartu 202400
Estonia,USSR

Yoshiko Akashi
Graduate Student
Departmentof Botany
Universityof Hawaii
Honolu, Hl 96822

Drs. Jacques Baudry and FrancesBurel
Research Scientists
Instituteof AgriculturalResearch
Departmentof Agrarian Systems and Development
14170 Lieury
France

Dr. Almo Farina
Research Scientist

Laboratoryof LandscapeEcology
54011 Aulla
Italy

Dr. Takehiko Katsuno
AssociateProfessor
Laboratoryof LandscapeArchitecture
Nihon University
252-Fujisawa
Kameino 1866

Japan

Dr. Naohiro Yoshida
Departmentof Earth Sciences
Toyama University
Toyama, Japan

Dr. Jota Kanda
Ocean Research Institute
Universityof Tokyo
Tokyo, Japan
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Dr. Haruo TsuY.uta
Yokohama Research Institutefor
EnvironmentalStudies

Yokohama,Japan

Dr. Liao Yangnan
InnerMongolia University
Huhhot,China

Dr. Toshiichi Okita
Obirin University
Tokyo, Japan

Prof. 'J.R. Baylis
Universityof Wisconsin
Madison, WI 53706

Prof. D. L. G. Noakes
Universityof Guelph
Guelph,Ontario
Canada

Dr. H. Nakajima
Ritsumeikan University
Kyoto,Japan

Dr. T. P. Burns
PostdoctoralFellow
Kyoto University
Kyoto, Japan

Dr. U. Gaedke
LimnologicalInstitute
Universityof Constance
Konstanz,West Germany
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Sato, T. 1988. Seasonal dynamicsof leaf-shaptand'leaf-sizein plant
foliage. Sci. Forum 3:73-77.

Sato, T,, G. Grabherr.,and K.Washio. 1989. Quantitativecomparison
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Tirol, Central EuropeanAlps, Austria. J. Biogeogr.16"449-455.

Sieffermann,R. G. An ecosystemunder acid rain at Merapi volcano in
central Java, Indonesia (reprint of manuscript from unidentified
journal).

Yangnan, L. The methods on the biomass measurements of soil
microorganismsof grassland (reprintof unpublishednote).

Y_'ignan,L.,,Z. Guizhi, and Z. Ji. The soil activity effect of the
s)ntheticallyharnesseddegenerativeAneurolepidiumchinense grassland
(reprintof manuscriptfrom unidentifiedjournal).

Tojoh, M., and T. Ichitani. Microbial growth in field soil after
inactivatingplant pathogenicPhythium spp. by microwaveoven treatment
(reprintof unpublishednote).

InternationalCentre for Earth and EnvironmentalSciences within the
frameworkof the InternationalCentre for Science and High Technology,
UNIDO ProjectUnit, Trieste, Italy,Spring, 1990.

Assessing Water Quality by Biological Indicator, River and Sea in
Yokohama,Yokohama City, Japan.

C. E. T. A., Centrodi EcologiaTeorica ed Applicata,The In_ernational
Center for Theoreticaland Applied Ecology,Gorizia, Italy.

Kawanabe, H., T. Ohgushi, and M. Higashi (eds.). 1990. Ecology for
Tomorrow. Physiol. Ecol. Japan 27 (SpecialNumber).






