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RePorTING OuT FOR 1999:
ANNUAL MEETING OF THE | CAN
BoARD oF DIRECTORS

The by-laws of the International Canopy Network call
for an annual meeting of our six-member Board of Direc-
tors (Fig. 1). The Board used this opportunity to stage a
two-day retreat in arustic cabin located withinthefoothills
of Mt. Hood, Oregon, beneath the canopy of old-growth
Douglasir trees. The Board discussed past activities, present
commitments, and future opportunities of our organization,
now initssixth year of operation.

Thefirst portion of the meeting wasdevoted to re-
viewing the past year’ s activities. Finances and our mem-
bership are sound, and our core communication activities
(monitoring the email bulletin board, circul ating the quar-
terly newdetter, updating thel CAN member directory) have
been maintained. Over the past year ICAN has also been
working extensively onitscitations database, which now
containsover 1300 scientific references on forest canopy
studies. This database is now on-line for ICAN member
use.

We noted that this has been a prime year for out-
reach, with numeroustalksgiven by the Board and ICAN
membersto school children, civic groups, and natural history
organizations. The*crown” of these activitieswastheair-
ing of the National Geographic television special, “Heroes
of theHigh Frontier” , adocumentary film on forest canopy
organismsandinteractions. Thisfilmwasfacilitatedin part
by ICAN. Thisfilmwas seen by over 20 million viewers,
and itsrel ease was accompanied by alot of mediaattention,
resulting in many requestsfor information on forest cano-
pies by school groups, environmental education organiza-
tions, andindividuas Wedso created a“ companionwebsite”’
that provided in-depth scientificinformation and references

to those that saw the film and wanted to learn more about
what they saw. Many ICAN members contributed to this
website, and it islinked to many other sitesworldwide.

ICAN provided workshops and co-sponsorship at a
number of scientific meetings, including the2nd International
Canopy Conference (Sarasota, FL ), the European Science
Foundation (ESF) workshop of the Tropical Canopy
Programme (Oxford, U.K.), and theAgro-eco-urban Visions
Workshop (Honolulu, Hawaii). ICAN issupporting the publi-
cation of the proceedings of thelatter. ICAN will also havea
mgor rolein organizing ajoint workshop of theupcoming ESF/
NSF workshop on canopy research planning in November
1999.

Future projectsthat are currently under development
and will be acted upon in the upcoming years, relate to our
mission of including and linking research, education/outreach,
and conservation. One such project we discussed iscreating
learning materialsfor Project Learning Tree, anationwide or-
ganization that provides educational materials for science
teachersin primary and secondary schools. Thisisour first
“formal” pathway of communication that will havefurther-
reaching effectsthan talksto individual classrooms.

[
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Fig. 1. ICAN Board of Directors, from|eft to right: Kevin Hillery, Denise
Joines, Maureen McConnell, David Shaw, Nalini Nadkarni, Joel Clement.
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Other outreach projectsinclude consulting to new
and established environmenta education and ecotourism cen-
ters that have (or are planning) canopy wakways, aerial
trams, or canopy platforms.

Exciting conservation projectsto push forward in-
clude the development of a*“canopy hot-spot program”, a
suggestion that was raised at the Canopy Conference in
Sarasota, Florida, last year. The concept isto establishava
riety of criteriafor prioritizing conservation sites(e.g., high
diversity or endemism of canopy organisms, existinginfra-
structure such ascranesor platforms, existing long-term data
collections). ICAN will then accept nominationsfor examples
of such sites, and make recommendationsto existing conser-
vation and land protection organizations (e.g., The Nature
Conservancy, World Wildlife Fund) to protect them.

Another conservation project that we are consider-
ing iseco-restoration, i.e., assisting therenewal and restora-
tion of degraded or clear-cut forests. M oreinformation about
arecent test project in Costa Ricawill appear in futureis-
sues of thisnewsdl etter.

We also discussed the possibility of a“canopy gear-
matching program” — gpproaching climbing equi pment com-
pani esto make donations of canopy access gear to specific
researchers in developing countries who lack even basic
equipment to carry out canopy studies.

Another goal isto bring together regional meetings
for canopy researchers, model ed on working group meetings
held by forest insect and forest pathogen researchers. The
first suchregiona meetingisplanned for spring 2000 and will
be held in the Pacific Northwest, asawestern regiona meet-
ing of forest canopy researchers, arborists, and educators.

ICAN isalsolookinginto devel oping several other
databasesrelating to forest canopies. Using thetechnology
and software gained through establishing the on-line citations
database, other future database projects include a canopy
projects database (listing sites, investigators, and access
mechanisms) and adatabase on safety issues. Thelatter will
include accounts of accidentsand saf ety protocolsin order
to promote high saf ety standards among those who gain ac-
cessto forest canopies.

The Board also discussed the need to create afunded
position for an Executive Director and other staff, whichin
the past have been subsidized by volunteers, ephemeral re-
search grants, or the institutions that house ICAN Board
members. We recogni zed that such funds are difficult to ob-
tain, and that the best strategy would be to write proposals
for specific projects and activities that would include the
“overhead costs’ of staff positions.

Themoveto create an Advisory Board that will help
the adminstration and development of ICAN wasamain fo-

cus during this meeting. The function of an Advisory Board
isto broaden and deepen the expertise availableto the ICAN
Board and membersin theimplementation of our mission. A
number of individualswere nominated and will be extended
invitations to join the Advisory Board over the next several
months.

Areas for future projects include: a focus on urban
trees and forest canopies and the wildlife they support; a
“plantsin prisons’ programs- to bring incarcerated peoplein
contact with epiphytic plantsfor horticultural therapy or asa
means of earning money; a canopy structures referral ser-
vice, whereby ICAN serves as a disseminator of informa-
tion on companiesand individual s experienced inthe building
of canopy structures to those who want them; and a“ scien-
tists-in-schools’ program, whereby ICAN provides sides,
interpretive materials, and local contacts for scientists who
are willing to speak to children in primary and secondary
schools, and that would complement our existing “Ask Dr.
Canopy!” Program.

The general spirit of the meeting was positive. This
volunteer Board of Directors is extremely dedicated to the
goals of our organization, and encourages help and sugges-
tionsfrom its members.

Nalini M. Nadkarni, ICAN President, 2103 Harrison NW, Suite
2612, Olympia, WA 98505; Phone: 360-866-6000 x6621;
<nadkarnn@elwha.evergreen.edu>.

THE CanopPY CiTATIONS DATABASE 1S NOW
AVAILABLE THROUGH THE WoRrLD WIiDeE WEB

Thedatabase containsover 1300 citations regarding canopy
ecology. ICAN members can search for authors, titles, dates,
journals, keywords, or words within the abstract. Take an
opportunity to visit the webpage at <www.evergreen.edu/
canopycitations> and send us your comments or feedback.
Also, sending us your reprints, bibliographies, or databases
will help the database to grow rapidly.

Support for this project came from the National Science
Foundation Database Activities Program (BIR 93-07771, BIR
96-30316), and the LTREB Program and POWRE Supple-
ment (BIR 96-15341). The Evergreen State College Faculty
Sponsored Research Program provided student funds for the
project and the Computer Applications Laboratory provided
equipment and expertise. Contributorsto the project included:
Grethe Thilly (webpage designer); Steve Rentmeester (data
and logistics management); Judy Cushing and Nalini Nadkarni
(provided project oversight); and Jon Higgins and Rip
Heminway (provided networking support).
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BoaARD oF DIRECTORS Bio-SKETCH

In order to acquaint ICAN members with the Board of
Directors, the next several issues of “ What's Up?” will fea-
ture a brief introduction into the visions of the ICAN Board.

Joel Clement, afor-
est canopy ecologist
from Seattle, Washing-
ton, is ICAN’s co-
founder and Secretary/
Treasurer. He holds a
Master’sdegreein en-
vironmental studiesand
through his consulting
business, Forest Dy-
namics, he works with environmental groups, eco-tourism
facilities, and research ingtitutionsworl dwideto protect natural
resources and to provide biodiversity information. His cur-
rent research focuseson the biodiversity withintemperaterain
forest canopiesin North and South America, but he hasalso
climbed and conducted research in the tropical rain forest
canopiesof CostaRicaand Madagascar. Consulting projects
havetaken Jod to CostaRica, Dominica, Madagascar, Chile,
Alaska, northern British Columbia, and the Pacific North-
west. Someof hiswork in North Americawasfeatured inthe
January 1997 issue of National Geographic Magazine. His
hobbiesincludetelemark skiing and sailing.

“I realized that my destiny lay in the forest canopy after
climbing my first tree on the Osa Peninsulaof CostaRica. |
had spent the previousthreeyears at seaand the exuberance
of living things | was seeing in the canopy absolutely blew
my mind. | decided | needed to learn more about this habitat.
This connection was on the level of areligious experience
and isrenewed every timel set foot inaprimary rain forest
or climbinto atree.”

“Asone of thefoundersof thel CAN, | felt that therewas
aneed for an organization that could build bridges between
canopy scienceand therest of theworld. Asalifelong envi-
ronmentalist, | knew that alittle scientific outreach could go
along way intheglobal effort to protect forests. Without it,
particularly fascinating fields such as canopy studiescould
become nothing morethan pop sideshowsin the public mind.
The ICAN isamodest attempt to neutralize “professional
isolation” and create more research and conservation oppor-
tunitiesworldwide. My hopeisthat thisnotionwill grow and
ICAN will evolveinto arole asafacilitator, clearinghouse,
and instigator of research and conservation partnerships.”

Photo:Denise Joi né

ANNOUNCEMENTS

The Council for Agricultural Science and Technology
(CAST), aninternational consortium of 36 scientific and pro-
fessional societies, hasreleased amajor policy report on bio-
logical diversity entitled “ Benefitsof Biodiversity.” There-
port detail srecommendations on theimportance of conserva
tion of biodiversity anditslinksto maintaining agricultural
productivity. Thereport can be purchased in text format from:
CAST, 4420 West Lincoln Way, Ames, lowa, USA; or down-
loaded at < <www.cast-science.org/biod/biod.htm>>.

A new mailing list called sciencelinksis a service where
scientists, news organi zations, and individualswith aninter-
et in science can get thelatest information -viawebsitelinks-
on research, news, and homepages pertaining to the scientific
establishment. Sciencelinksis not adiscussion list; itisa
collection of hyperlinksand URL sto allow you to keep up-
to-datewith all areas of scientific study. To subscribe, visit:
<<http:/Amwww.onelist.convsubscribe/sciencelinks>.

A listserver on arthropod gallsthat featuresdiscussionson
the biology, ecology, chemistry, genetics, and evolution of
galson plants, their dicitors, and associated organismsis
available. Subscribersare encouraged to post brief summa-
ries of recent research findings and to seek collaborations
with others. Participation isopen to anyonewith aninterest
inplant galling systemsor tumorigenesisin general. To sub-
scribe send thefollowing message: “ SUBSCRIBE GALLSL
YOURNAME” to<listserv@lists.psu.edu>.

FeciesDiversity and Richnessl | isaprogramto aid ecolo-
gistsand environmentalistsin the cal cul ation and application
of diversity indicesand estimating total speciesrichnessfor a
habitat. The program is available for Windows 95/98.The
new releaseincludes: diversity measures; betadiversity; data
simulation from avariety of models; distribution fitting (geo-
metric, log series, truncated log normal and broken stick);
and between-sample comparisonsof diversity using random-
ization tests. For more information visit the web site at
<<http:/Amwww.irchouse.demon.co.uk>>.

Looking for apotential study sitein Borneo for research/
field courses? A field research station in themiddle of one of
the best remaining patches of mixed Dipterocarp forestsin
Borneoisavailable. Contact: Colin Maycock, Research Co-
ordinator, Kuala Belalong Field Studies Center;
<cmaycock@ubd.edu.bn>.

3
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RESEARCH REPORT:

THE DistrIBUTION OF EPIPHYTES ON WESTERN HEMLOCK
TRrREES IN AN OLD-GROWTH TEMPERATE FOREST.

Theroleof western hemlock in supporting epiphyte
communitiesin temperate forests of the Pacific Northwest
has not been quantified. In 1996 and 1997, we conducted
field research on the distribution of epiphyte functional
groups on three height classes of western hemlock in an
old-growth forest using the Wind River Canopy Crane Re-
search Facility (WRCCRF) in Carson, Washington. Our
primary objectives were to quantify patterns of epiphyte
distribution at distinct spatia scales and among different
height classes of trees, and to assess the relationship be-
tween crown structure variables and epiphyte abundance.
Only a portion of the results will be presented here (for a
full account, see Lyons 1998).

A total of 30 western hemlock trees, 10 in each of
three height classes, were sampled for epiphytes. Theheight
classesweredefined inrelation to known light levelswithin
the forest canopy, and correspond to the lower (< 12 m),
middle (12-37 m), and upper canopy (>37 m) strata (Parker
1997). The percent cover of epiphyte functional groups
was estimated for three positions along each sampled branch
for atotal sample of 961 branches and 2701 plots. Epi-
phyteswere categorized into one of four functional groups
(alectorioid lichens, bryophytes, cyanolichens, and ‘ other’
lichens) and a single species (Sphaerophorus globosus)
following McCune (1993). All treeswere cored to deter-
minetree age.

Height Class
otrata; small hediurm Large Total
Upper =37 - - 20 20
hiddlel12- - 10 24 17
Lower(<12 g 19 14 10
Total 8 11 23 14

Tablel. Total epiphyte cover by height classand canopy strata. Both height classes
and stratawere defined inrelation to known light levelsat the site.

Differences in epiphyte abundance between
height classesand canopy stratawere examined using
aKruskal-Wallistest. The relationship between tree
age, tree size, and epi phyte abundance was examined
using correlation analysisand ANOVA.

Epiphytes were present in 76% of al plots.
There were significant differencesin total cover be-
tween the canopy strata and height class (p<0.001).
Total cover wasgreatest in the upper stratum and | east
in the lower stratum (Table 1). Asin other studies
(Clement 1995, McCuneet al. 1997, Pikeet al. 1977),
epiphytefunctiona groupsweredtratified vertically in
the canopy (Fig. 1). Alectorioidsand ‘other’ lichens
peaked in abundance at higher positions; bryophytes
decreased with height in the canopy, and cyanolichens
and Sphaerophorus globosus reached greatest abun-
danceinthelower to middle canopy strata.
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Figure 1. Vertical distribution of epiphytefunctional groups

Epiphyte cover in large trees (23%) was roughly
twice that of medium trees (11%), and nearly three
timesthe cover of small trees(8%). Theheight classes
also differed in community composition. Small trees
were dominated primarily by bryophytes; the other
height classes exhibited amore diverse epiphyte com-
munity (Fig. 2). TheANOVA revealed significant dif-
ferencesin ageamong the height classes (p=0.01), but
apost-hoc Tukey test indicated these differenceswere
only significant between largeand small trees(p=0.05).
Tree age was not correlated with tree height (Fig. 3).
Epiphyte abundance was more closely correlated with
tree height than tree age.
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Figure 2. Abundance of epiphyte functional groups
by height class

The distribution patterns documented in this study
can be used to specul ate on the process of epiphyte succes-
sioninthisforest. All sampletreeswerelessthan 250 yr
old, but the stand is estimated to be nearly 500 years old,
so the study trees must have originated in the understory.
Some trees were apparently able to grow out of the low
light zone into the middle and upper canopy strata, while
othersremained suppressed intheunderstory. Differences
in epiphyte abundance and composition between these
height classes probably reflect the effects of changing en-
vironmental conditions, and may suggest asequence of epi-
phyte succession. Other conclusionsfrom theresultsare:
1) tree size may not be areliable indicator of tree age in
some old-growth forests; 2) an increase in tree age does
not necessarily lead to increased abundance or diversity of
epiphyte functional groups; and 3) tree size may be a bet-
ter anindicator of epiphyte abundance than tree age.

Figure 3. Relationship between tree height (m) and age (yr) among
western hemlock treesin an old-growth forest.
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FunDpING OPPORTUNITIES

1999 Universiti Brunei Darussalam (UBD) Research
Fellowship. UBD offersone-year post-doctoral researchfel-
lowshipswithin the Faculty of Sciencefor researchin Brunei
Darussalam. Preference given to continued research on al-
ready established projects. Current researchinterestsinclude:
mangroves, peatswamps, heath and mixed dipterocarp
rainforests, and marineand coastal ecosystems. Contact: Colin
Maycock; FAX: 673-224-9502; <cmaycock@ubd.edu.bn>.

JamesF. Lynch Conservation Biology Fund. In honor of
thewaork of thelate James F. Lynch, aconservation biologist,
thisfund supports new scientistsworking in conservation bi-
ology in Central Americaand East Africa. Contact: James
F. Conservation Biology Fund, c/o Jeanine Robert,
Smithsonian Environmental Research Center, PO Box 28,
Edgewater, MD 21037.

Bullard Fellowshipsin Forest Research, Harvard Uni-
versity. Thesefellowships promote advanced study, research,
or integration of subjects pertainingto forest ecosystems. The
awards areintended to provide individual s with an opportu-
nity to interact with Harvard University faculty in order to
develop their own scientific and professional growth. Fel-
lowshipsareavailablefor periods of time between four months
to oneyear and can begin at any time during theyear. Appli-
cationsfrom international scientists, women, and minorities
are encouraged. Fellowships are not intended for graduate
studentsor recent post-doctoral candidates. Theannual dead-
line for application is February 1st. Contact: Committee on
the Charles Bullard Fund for Forest Research; Harvard
University; Harvard Forest; PO Box 68, Petersham MA
03166, USA.
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FEATURE ARTICLE:
CONSERVATION REPORTS

THE DisaPPEARANCE OF THE HiGH ALTITUDE POLYLEPIS FORESTS.

The spectacular snow-capped peaks of the Andes Mountains sets the back-
drop for one of the more ecologically interesting and biologically diverse ecosys-
tems on the planet. Extending down the length of western South America, the
alpine system is interspersed with barren slopes, steep grassy meadows, thick
heather-like shrubbery, and several woody tree species. Of particular interest
arethe high altitude Quenua (Polylepis) forests, which are found abovetreeline
(4000 m), inwell-drai ned patches associated with steep hillsides and rocky boul der
fields. These trees, although restricted in their distribution, typically form al-
most pure stands of forest.

The genus Polylepis (Rosaceae) includes 20 species of shrubsto small-sized
treesfound in ecol ogically distinct environmentsin Venezuela, Colombia, Ecua-
dor, Peru, Bolivia, Chile, and Argentina. Surprisingly, at the high Andean alti-
tudes, several speciesare ableto reach heights of morethan 15 m, thusproviding
an ecologically unique biological oasis for other plants and animals. The trees
have trunks up to 2 m thick with twisted branches that possess thin exfoliating
reddish orange bark. The dense canopy of Polylepis dramatically reduces the
light that penetrates to the forest floor, an array of plants have adapted to the
moderatelight conditions.

Fig. 1. Left: The black dots represent areas where These forests have sometimes been described as enchanted, owing to the vari-
Polylepisare presently found. Horizontel shading repre- ety of vegetation that festoons the gnarled branchesin this harsh environment.
sents a humid treeline environment with admixed  Pglylepis obtainswater from streamsthat are derived from surrounding glaciers
Polylepis. Right: Theblack dotsand other blackenedar- a0 gre glsp able to “comb” moisture from the surrounding air. This enables
Eesreprmtthepmmt'?'. distribution of Polylepisun- 1z shene hromeliads, orchids, and other plants to accumulate on the branches.

ler current climatic conditions.(Fjeldsa, J. & M. Kesder. . . . . .
1996. NORDECO, Copenhagen, Denmark) Despitetheir small geographical extent, these forests represent unique ecol ogical

idandsof biodiversity that are vanishing rapidly. Only 2% of theorigina Polylepis
forestsremain in Peru and 10% in Bolivia. Human occupation in the Andean highlands have led to considerabl e destruction of
Polylepisforests(Fig. 1) (Fjeldsaand Kessler 1996). Increasing population pressures have extended the destruction into eventhe
more remote Andean areas. However, the primary reason for the loss of these forests stems from unsustai nable management
practices, especialy the periodic burning of foreststo stimulate the growth of grassesto graze animals. An additional assault on
theforests stemsfrom theintroduction of exotic speciesthat are more productive and competitive than native species. In particu-
lar, eucalyptustrees have been planted to such an extent over the past 100+ yearsthat many indigenous people consider it native.
Thishas had aprofound effect on the ecology of the forestsand their associated species.

Many social, cultural, and political issues must be addressed before the remaining forests can be protected. Indigenous Andean
people must direct any preservation initiative. Management plans must be directed at a grassroots level, by which community
people are taught the value of their resources and why sustainable practices will work for them. Those who use the land are
generally unaware of ecosystem services and the conseguences of forest loss. Many are not aware that much of the Andean
highland was at one time forested and do not realize the extent of the damage that has been done. Long-standing agricultural
practices adopted from the Spaniards hundreds of years ago have replaced the sustainabl e pre-Columbian techniques and these
have significantly atered the ecology of the highlands.

My colleagues and | seek help from those who are interested in issues concerning the Andean canopy system. | have spoken
with several Peruvian congressmen about potential projectsthat could be put in placeto halt the destruction of the Polylepisforests
and they have been receptive to anumber of ideas.

Sephen R. Madigosky, Widener University, Department of Environmental Science, Chester, PA 19013
<madigosky@pop1.science.widener.edu>
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ErFFecTs oF HABITAT FRAGMENTATION ON EPIPHYTIC BROMELIADS IN
THE UNA REGION OF BrRAZIL

Thisproject ispart of the RestaUna project, which investigates how reduction and isol ation of forest tracts affects patterns
of local biodiversity in an Atlantic region of Brazilian rainforest. Results of this project will support conservation strategies
designed for the region, by isolating potential areas for protection and identifying the role of cocoa plantations in habitat
conservation.

The Atlantic Brazilian rainforest is one of the most endangered ecosystemsin the world. It has been reduced to lessthan
5% of itsorigina extent. Most of theforest is scattered, confined to small and disturbed patches. The Brazilian cocoaregion
- located in southern Bahia - is one of the largest remnants of Atlantic rainforest, with a considerable extent of continuous
forest tracts. In much of theregion, the understory is cleared and nativetreesfurnish shadefor the smaller cocoatrees. Often,
some of the treesthat form the canopy are also removed, while the remainder furnish habitat for many species of epiphytes,
mammals, and birds.

Inthisstudy, the epiphytic floraisbeing surveyed, focusing mainly on bromeliads. Both cocoa plantationsaswell aslarge
forest remnants ( > 800 ha) and their edges are being inventoried in three replicates. One more replicate - the control area-
isthe Biological Reserve of Una. All data presented hererefer to thefirst results of the forest and cocoa plantation research.

Theforest remnantsand cocoa plantations show differencesin their component speciesand density of genetson host trees
(Fig. 1, Table 1).The remnant trees in cocoa plantations support higher densities of bromeliad than forest trees. Abiotic
conditions (sunlight, wind, temperature) favor high frequencies of bromeliad genets. However, remaining trees in cocoa
plantations experience col onization of avery different epiphyte community treesin undisturbed forests. The original species
of the understory (e.g., Lymania spp.), canopy (e.g., Aechmea spp.), and upper trunk species (e.g., Viriesea spp.) are com-
pletely lacking on trees of the cocoaplantation. Futureinvestigation will address how epiphytes might be affected by habitat
simplification in the entire region, edge effects, and how original species are replaced by different ones after years of man-

aged logging.
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cocoa plantations present higher number of genetsinall
frequency classes: 1=1bromeliad; 2=2- 4 bromeliads;
3=5-10bromeliads; 4 = > 10 bromeliads.

Table 1. Bromeliad epiphytic species within different habitats of Unaregion
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M EETINGS OF |NTEREST

The 79th Annual Meeting of The American Society
of Mammalogists. Seattle, Washington, USA.. June 20-24,
1999. Thisyear’sprogramincludes akeynote addressby Dr.
Thomas Kunz of Boston and special symposiaon methods
for studying bats. The meetingswill also feature ASM so-
cials, ideal for professional interaction. Contributed papers
will addressall aspects of mammalian biology. Contact: Dr.
Seven\\est, College of Forest Resources, University of Wash-
ington, Box 352100, Seattle, WA, USA 98195-2100; Phone
206-685-7588; < sdwest@u.washington.edu>.

The Forests and Atmosphere — Water — Soil Forum.
Soltau, Germany. July 2-5, 1999. Thisforumisone of ase-
ries presented by The World Exposition “EXPO 2000
Hannover”. In dialogue between all parties concerned, the
forumwill establish recommendationsfor sustaining thefunc-
tionsof forestsasregulatorsin energy fluxesand matter cycles.
Thisforumisintended to encouragetherelevant social par-
tiesto participate in decision making on forest issues, thus
promoting theworld-wideimplementation of the recommen-
dationsof the Agenda 21 that were established at the UNCED
1992 in Rio de Janeiro. Contact: Alfred Toepfer Akadamie
fur Natur schutz (NNA), Forum Office, Hof Moehr, D —29640,
Schneverdingen, GERMANY; Phone: 49-5199-989-21;
<<http:/imww.forests.in.focus.comlink.apc.org>>.

X1Vth International Plant Protection Congress: Plant
Protection TowardstheThird Millennium - Where Chem-
istry M eets Ecology. Jerusalem, Israel. July. 25-30, 1999.
The main topics of this conference are ecological and
biotechnical issues in plant protection, resistance to pesti-
cides, innovative gpproachesin pesticide chemistry and chemi-
cal ecology, and eco-toxicology and fate of pesticidesinthe
environment. Contact: Secretariat, XlIVth International Plant
Protection Congress, P.O. Box 50006, Tel Aviv 61500, Is-
rael; <ippc@kenes.com>; <<http://www.kenes.com/
IPPC>>.

TheVII International Aroid Conference. Missouri, USA.
August 9-11, 1999. Thisconferencewill provideaforumfor
presentations and discussions on current topicsin thefamily
Araceee, including their biol ogy, ecology, taxonomy, and hor-
ticulture. Attendeesareinvited to present aposter on any of
thesetopics. Contact: Beth L. Cosgriff, Secretary General,
Missouri Botanical Garden, PO Box 299, S. Louis, MO
63166-0299, USA; <bcosgriff@lehmann.mobot.org>;
<<www.mobot.org>>.

Building Cities of Green; 1999 National Urban For-
est Conference. Seattle, Washington, USA. August 31-Sep-
tember 3, 1999. This conference will offer workshops and
guest presentersthat addressways of improving biodiversity
and green spaceinurban areas. Contact: Dan Dewald, Ameri-
can Forests, Local Arrangements Committee Chair; Phone:
425-452-6048; <<www.americanforests.org>>.

The 2nd Annual Earth Technologies Forum. Wash-
ington, DC, USA. September 27-29, 1999. Three days of
conference sessionswill includediscussionsof globa climate
change policy and technology issues. Therewill beafocus
on both theinternational and domesticimplementation of is-
sues such asemissionstrading, credit for early actiontore-
duce greenhouse gas emissions and voluntary programsto
reduce emissions. Contact: Ms. Erika Fischer; Phone: 703-
807-4052; Fax:703-243-2874; <<http://
www.ear thforum.com>>.

Technology in theWildlife Profession: Research, Ap-
plication, and Education. Stateline, Nevada, USA.. October
24-27,1999. Thissymposiumissponsored by the GIS, Re-
mote Sensing, and Telemetry Working Group of theWildlife
Society and will take place during the 4th Microcomputer
applicationsin Fish and Wildlife Conference. Thissympo-
siumwill bring together presentations dealing with the use of
GIS, GPS, Remote sensing and telemetry technology inthe
study, management, and politics of wildlife, or in wildlife
education. Contact: Scott Klopfer, Fish and Wildlife Infor-
mation Exchange, 203 West Roanoke ., Blacksburg, VA
24061; Phone; 540 -231-7348; < sklopfer @vt.edu>; <<http:/
ffwie.fw.vt.edu/ofwim/meet99.htm>>.

MC-ECOM - The Millennium Conference on Envi-
ronmental Education and Communication. On-line con-
ference, December 9-10, 1999. Organized by the European
Environmental Education Newdletter inliaison with UNEP,
UNESCO, GreenCOM, and the North American Associa-
tion for Environmental Education. Thisinternet-based con-
ferencemakesvoidthe barrier of timeand geography, sinceit
istaking placein theworld wideweb. Anintensive two-day
dialogue is planned for the 9th and 10th December 1999.
Participationisfreefor peopleandinstitutionsfrom develop-
ing countries, aswell asfor thoseworking at NGOs. A con-
ference book containing key papers presented at the meeting
will be published in the early 2000 to provide along-term
record of the scheme. Contact: <eeen@realworld.de>;
<<http://crossroad.de/millennium>>.
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WEBSITES OF INTEREST

The On-line National Library for the Environment has
many availabl e resources, including bibliographies, databases,
daily e-mail delivered news services, environmental dictionar-
ies/glossaries, contacts for federal agencies and international
organizations, maps, newsletters, environmenta conference
listings, and numerous other resources; <<http://
www.chie.org>>.

AGRICOLA and AGRIS are now available online. Two
major international databases of entomological and agricul-
tural literature are now available for free on the web.
AGRICOLA and the catalog of the USDA National Agricul-
tural Library arelocated at: <<http://www.nal .usda.gov/ag98/
ag98.html>>. AGRIS includes the FAO agricultural-journal
article database;< <http://bwg.fao.org/agrisnew/>>.

The Sylva web site is a computer-assisted learning and
teaching tool in forest biology, including severa resources,
e.g. avirtua forest, coursesin plant biology, and links to for-
estry and environmental sciences. Thisresourceis mainly in
the French language; << http://sylva.sbf.ulaval.ca>>.

Flora of North America is a comprehensive website fea
turing a set of taxonomic treatments for all North American
plant species and infraspecific taxa. In addition to the taxo-
nomic treatments, the volumes contain di stribution maps, keys,
illustrations,graphics, botanical databases, and botanical librar-
ies, <<http://mww.fna.org/>>.

BOREAS, the Boreal Ecosystem-Atmosphere Sudy, is
alarge-scaleinternational experiment in the borea forests of
Canada designed to understand how boreal forests “interact
with the atmosphere, how much CO, they can store, and how
climate change will affect them; <<http://
boreas.gsfc.nasa.gov/BOREASBOREAS Home.html>>.

Dendrome: Forest Tree Genome Database, is a project
of the Institute of Forest Genetics (USDA Forest Service) that
acts as an electronic resource for the study of forest tree ge-
nomes. This site includes information on several genome re-
sources (with genetic maps), links to research institutes, up-
coming scientific meetings and courses, and job opportuni-
ties; <<http://dendrome.ucdavis.edu/ifg/index.html>>.

TheAudubonWatch List, isasiteidentifying North Ameri-
can bird species whose populations are in decline, have lim-
ited geographic range, and/or are experiencing threats such as
habitat oss on their breeding and wintering grounds; <<http:/
/www.audubon.org/bird/watch/>>.

PuBLICATIONS OF INTEREST

Parksin Peril. 1998. Edited by Katrinal Brandon, Kent
H. Redford, and Steven S. Sanderson. Thisbook looksin the
prosand consof protecting national resourceswithin national
parksof LatinAmerica. Theregion’schallenge of aligning
economic growth with social equity, sustainably managing
biologicaly diverseareas, and controlling urban growth and
environmenta problesare among thetopicsaddressed. |SBN:
1-55963-608-4. Orders: Island Press, Box 7, Dept 2NET,
Covelo, CA 95428, USA; Phone:707-983-6414;
<<www.idandpress.org>>.

Urban Forest Landscapes: Integrating
Multidisciplinary Per spectives. 1995. Edited by Gordon
A.Bradley. Thegoal of urban forestry isto understand the
ecologicadl, ingtitutional, and human issues at work inthe ur-
ban |andscape. These collective essays cover severa topics,
including: the development of urban forestry in the United
Statesand the use of treesin urban environmentsin the Euro-
pean and North American cultural tradition; management of
greenbeltsand forest remnants; wildlife habitat design; en-
ergy-efficient |landscapes; water conservation; and fire-safe
landscapes. Orders: University of Washington Press; Phone:
206-543-8870; <uwpord@u.washington.edu>.

Tropical Forest Remnants,; Ecology, Management,
and conservation of Fragmented Communities. Edited
by William F. Lauranceand Richard O. Bierregaard, Jr. This
book presentsacompilation of essaysfrom over 70 contribu-
tors addressing the various biological and cultural conse-
guences of forest fragmentation. 1SBN: 0-226-46898-2.
Orders: University of Chicago Press, 11030 South Langley
Ave., Chicago, IL 60628; Phone: 773-702-0279.

CoNTRIBUTE TO “WHAT' s Up?”

What's Up?; Newsletter of the ICAN, is distributed to
membersall over theworld and isaresource for networking
information. ICAN accepts articles, meeting and workshop
announcements, rel ated web site addresses, and citationsfor
our spring newsletter. Contributions are due by August 15,
1999, and can be sent via e-mail attachment or snail mail.
Articles up to 1500 words are accepted (WORD format pre-
ferred) and black and white graphics are welcomed (.jpg for-
mat preferred). Please contact the ICAN office for details.

Amber Neilson, Outreach Coordinator; Phone: 360-866-6788;
<canopy@elwha.evergreen.edu>.
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RECENT CITATIONSIN CANOPY SCIENCE

[Ed. note: Sincethereis no central journal on canopy science, it is useful
to publish citations on canopy studies in the recent literature. Some of
the papers listed below were obtained from ICAN subscribers sending in
reprints; most were discovered through monthly literature searches
(AGRICOLA, CAB, and FORESTRY ABSTRACTYS).

CANOPY |NVERTEBRATES

Carter, G A., M. R. Seal, & T. Haley. 1998. Airborne detection of
southern pine beetle damage using key spectral bands. Canadian
Journal of Forest Research 28:1040-1045.

Guilbert, E. 1998. Studying canopy arthropods in New Caledonia:
how to obtain arepresentative sample. Journal of Tropical Ecology
14:665-672.

Koike, F, S. Riswan, T. Partomihardjo, E. Suzuki, & M. Hotta. 1998.
Canopy structure and insect community distribution in a tropical
rain forest of West Kalimantan. Selbyana 19:147-154.

Lopes, B. C., & R. A. Santos. 1996. Aspects of the ecology of ants
(Hymenoptera: Formicidae) on the mangrove vegetation of Rio
Rantones, Santa Catarinalsland, SC, Brazil. Boletin de Entomologia
Venezolana 11:123-133.

Silva, R. R., & B. C. Lopes. 1997. Ants (Hymenoptera: Formicidae)
from Atlantic rainforest at Santa Catarinalsland, Brazil: two years
of sampling. Revista de Biologia Tropical 45:1641-1648.

CaNopPY PLANTS

Gaudaa, Y., & K. A. Solhung. 1998. The significance of thallus size
for thewater economy of the cyanobacteria old-forest lichen Degelia
plumbea. Oecologia 116:76-84.

Hazell, P, O. Kellner, H. Rydin, & L. Gustafsson. 1998. Presence and
abundance of four epiphytic bryophytes in relation to density of
aspen (Populus tremula) and other stand characteristics. Forest
Ecology and Management 107:147-158.

Momose, K., T. Yumoto, T. Nagamitsu, M. Kato, H. Nagamasu, S.
Sakai, R. D. Harrison, T. Itioka, A. A. Hamid, & T. Inoue. 1998.
Pollination biology in a lowland dipterocarp forest in Sarawak,
Malaysia. |. Characteristics of the plant-pollinator community in a
lowland dipterocarp forest. American Journa of Botany 85:1477-
1501.

Okane, |., A. Nakagiri, & T. Ito. 1998. Endophytic fungi in leaves of
ericaceous plants. Canadian Journal of Botany 76:657-663.

Rambo, T. R., & P. S. Muir. 1998. Bryophyte species associations
with coarse woody debris and stand ages in Oregon. Bryologist
101:366-376.

Russdll, A. E., J. W. Raich, & P. M. Vitousek. 1998. The ecology of
the climbing fern Dicranopterislinearis on windward MaunalL oa,
Hawaii. Journal of Ecology 86:765-779.

CANOPY STRUCTURE

Cermék, J. 1998. Leaf distribution in large tree and stands. Tree
Physiology 18:727-737.

Herwitz, S.R., R. E. Slye, & S. M. Turton. 1998. Redefining the eco-
logical niche of atropical rain forest canopy tree speciesusing air-
borne imagery: long-term crown dynamics of Toona ciliata. Jour-
nal of Tropical Ecology 14:683-703.

Raulier, F., C.-H. Ung, & J. Bégin. 1998. Analytical estimation of
branchwood volume in sugar maple linked to branchiness. Trees
12:395-405.

Trichon, V., J-M. N. Walter, & Y. Laumonier. 1998. |dentifying spa-
tial patternsin thetropical rain forest structure using hemispherical
photographs. Plant Ecology 137:227-244.

Turner, I. M., H. T. W. Tan, & K. S. Chua. 1996. Relationship be-
tween herb layer and canopy composition in atropical rain forest
successional mosaic in Singapore. Journal of Tropical Ecology
12:843-851.

Turner, 1. M., Y. K. Wong, P. T. Chew, & A. B. Ibrahim. 1996. Rapid
assessment of tropical rain forest successional status using aerial
photographs. Biological Conservation 77:177-183.

White, D., C. Beadle, D. Worledge, J. Honeysett, & M. Cherry. 1998.
Theinfluence of drought on the rel ationship between leaf and con-
ducting sapwood areain Eucal yptus globulusand Eucal yptus nitens.
Trees 12:406-414.

Xu, M., & T. B. Harrington. 1998. Foliage biomass distribution of
loblolly pine as affected by tree dominance, crown size, and stand
characteristics. Canadian Journal of Forest Research 28:887-892.

CANOPY VERTEBRATES

Dew, J. L., & P. Wright. 1998. Frugivory and seed dispersal by four
species of primatesin Madagascar’s eastern rain forest. Biotropica
30:425-437.

Phillips, K. A., C. R. Elvey, & C. L. Abercrombie. 1998. Applying
GPSto the study of primate ecology: auseful tool. American Jour-
nal of Primatology 46:167-172.

Vieira, E. M. 1998. A technique for trapping small animals in the
forest canopy. Mammalia 62:306-310.

FOREST STRUCTURE

Laurance, W.F, L. V. Ferreira, J. M. R.-d. Merona, & S. G. Laurance.
1998. Rain forest fragmentation and the dynamics of Amazonian
tree communities. Ecology 79:2032-2040.

Laurance, W. F, S. G Laurance, L. V. Ferreira, J. M. R.-d. Merona,
C. Gascon, & T. E. Lovejoy. 1997. Biomass collapsein Amazonian
forest fragments. Science 278:1117-1118.

Malcolm, J. R. 1998. A model of conductive heat flow in forest edges
and fragmented landscapes. Climatic Change 39:487-502.

FOREST-ATMOSPHERE | NTERACTIONS

Baldocchi, D. & T. Meyers. 1998. On using eco-physiological,
micrometerological and bigeochemical theory to evaluate carbon
dioxide, water vapor and trace gas fluxes over vegetation: a per-
spective. Agricultural and Forest Meteorology 90:1-25.

Franz, E., L. F. Bouse, J. B. Carlton, I. W. Kirk, & M. A. Lathesf.
1998. Aerial spray deposit relations with plant canopy and weather
parameters. American Society of Agricultural Engineers41:959-966.
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Hodson, M. J. & A. G Sangster. 1998. Mineral deposition in the
needles of white spruce [Picea glauca (Moench.) Voss]. Annals of
Botany 82:375-385.

Sharratt, B. S. 1998. Radiative exchange, near-surface temperature
and soil water of forest and cropland in interior Alaska. Agricul-
tural and Forest Meteorology 89:269-280.

HvybroLoGY

Hardy, J. P, R. E. Davis, R. Jordan, X. Li, C. E. Woodcock, W. Ni, &
J. C. McKenzie. 1997. Snow ablation modeling at the stand scale
in a boreal jack pine forest. Journal of Geophysical Research
102:29,397-29,405.

Hardy, J. P, R. E. Davis, R. Jordan, W. Ni, & C. E. Woodcock. 1998.
Snow ablation modeling in a mature aspen stand of the boreal for-
est. Hydrological Processes 12:1763-1778.

M ODELING

Choudhury, B. J., & N. E. DiGirolamo. 1998. A biophysical process-
based estimate of global land surface evaporation using satellite
and ancillary data; 1. model descriptions and comparison with ob-
servations. Journal of Hydrology 205:164-185.

Coops, N. C., R. H. Waring, & J. J. Landsberg. 1998. Assessing
forest productivity in Australia and New Zealand using a physi-
ologically-based model driven with averaged monthly weather data
and satellite-derived estimates of canopy photosynthetic capacity.
Forest Ecology and Management 104:113-127.

Katul, G., R. Oren, D. Ellsworth, C.-l. Hsieh, & N. Phillips. 1997. A
Lagrangian dispersion model for predicting CO2 sources, sinks,
and fluxesin auniform loblolly pine (Pinustaeda L.) stand. Jour-
nal of Geophysical Research 102:9309-9321.

Klein, A. G.,D. K. Hall, & G. A. Riggs. 1998. Improving snow cover
mapping in forests through the use of a canopy reflectance model.
Hydrological Processes 12:1723-1744.

Pan, X., J. D. Hesketh, M. G. Huck, & D. M. Alm. 1998. A database for
scaling up from the leaf to the canopy. Photosynthetica 35:329-333.

Wang, Y.-P, & R. Leuning. 1998. A two-leaf model for canopy con-
ductance, photosynthesis and partitioning of available energy I:
Model description and comparison with a multi-layered model.
Agricultural and Forest Meteorology 91:89-111.

PLANT PHYSsIOLOGY

Andrade, J. L., F. C. Meinzer, G. Goldstein, N. M. Holbrook, J.
Cavdlier, P. Jackson, & K. Silvera. 1998. Regulation of water flux
through trunks, branches, and leaves in trees of alowland tropical
forest. Oecologia 115:463-471.

Ellsworth, D. S,, R. Oren, C. Huang, N. Phillips, & G R. Hendrey.
1995. Leaf and canopy responses to elevated CO2 in a pine forest
under free-air CO2 enrichment. Oecol ogia 104:139-146.

Hanba, Y. T., S. Mori, T. T. Lei, T. Koike, & E. Wada. 1997. Varia-
tionsin leaf 33C along avertical profile of irradiance in atemper-
ate Japanese forest. Oecologia 110:253-261.

Kaitaniemi, P, K. Ruohomé&ki, V. Ossipov, E. Haukioja, & K. Pihlga.
1998. Delayed induced changes in the biochemical composition of
host plant leaves during an insect outbreak. Oecologia 116:182-190.

Katul, G., C.-l. Hsieh, R. Oren, D. Ellsworht, & N. Phillips. 1996.
Latent and sensible heat flux predictions from a uniform pine forest
using surface renewal and flux variance methods. Boundary-Layer
Meteorology 80:249-282.

Kursar, T. A. 1998. Relating tree physiology to past and future changesin
tropical rainforest tree communities. Climatic Change 39:363-379.

Moraczewski, I. R. 1998. Analyzing leaf margins with the use of a
shape feature description language. Canadian Journal of Botany
76:552-560.

Oren, R., B. E. Ewers, P. Todd, N. Phillips, & G. Katul. 1998. Water
balance delineates the soil layer in which moisture affects canopy
conductance. Ecological Applications 8:990-1002.

Oren, R., N. Phillips, G. Katul, B. E. Ewers, & D. E. Pataki. 1998.
Scaling xylem sap flux and soil water balance and calculating vari-
ance: a method for partitioning water flux in forests. Annales des
Sciences Forestieres 117:47-52.

Oren, R., R. Zimmermann, & J. Terborgh. 1996. Transpiration in upper
Amazoniafloodplain and upland forestsin response to drought-break-
ing rains. Ecology 77:968-973.

Owens, J. N., & S. J. Morris. 1998. Factors affecting seed and cone
development in Pacific silver fir (Abies amabilis). Canadian Journal
of Forest Research 28:1146-1163.

Pataki, D. E., R. Oren, G. Katul, & J. Sigmon. 1998. Canopy conduc-
tance of Pinus taeda, Liquidambar styraciflua, and Quercus phellos
under varying atmospheric and soil water conditions. Tree Physiol-
ogy 18:307-315.

Pataki, D. E., R. Oren, & N. Phillips. 1998. Responses of sap flux and
stomatal conductance of Pinus taeda L. trees to stepwise reductions
in leaf area. Journal of Experimental Botany 49:871-878.

Pataki, D. E., R. Oren, & D. T. Tissue. 1998. Elevated carbon dioxide
does not affect average canopy stomatal conductance of Pinus taeda
L. Oecologia 117:47-52.

Spicer, R., & B. L. Gartner. 1998. Hydraulic properties of Douglas-fir
(Psuedotsuga menziesii) branches and branch halves with reference
to compression wood. Tree Physiology 18:777-784.

Wirth, M. K. R., K. Winter, & C. Koérner. 1998. Leaf carbohydrate
responses to CO2 enrichment at the top of atropical forest. Oecologia
116:18-25.

M ISCELLANEOUS

Herwitz, S.R., R. E. Slye, & S. M. Turton. 1998. Co-registered aerial
stereopairs from low-flying aircraft for the analysis of long-term
tropical rainforest canopy dynamics. Photographic Engineering and
Remote Sensing 64:397-405.

Kullman, L. 1998. Tree-limits and montane forests in the Swedish
Scandes:. sensitive biomonitors of climate change and variability.
Ambio 27:312-321.

Moraczewski, I. R. 1998. Analyzing leaf margins with the use of a
shape feature description language. Canadian Journal of Botany
76:552-560.

Ramakrishnan, P. S. 1998. Sustainable development, climate change
and tropical rain forest landscape. Climatic Change 39:583-600.

Winjum, J. K., & P. E. Schroeder. 1997. Forest plantations of theworld:
their extent, ecological attributes, and carbon storage. Agricultura
and Forest Meteorology 84:153-167.
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