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IBISCA .

TowarRDS A CENsus oF CANOPY LIFE

Yves Basset Maurice Leponce
Smithsonian fopical Researh Institute Royal Belgian Insitute of Natural Sciences
bassety@si.edu maurice.leponce@naturalsciences.be

A three-day workshop was organized at the Royal Belgiftom the IBISCA project overall; (b) to plan meta-data analy-
Institute of Natural Sciences, Brussels, Belguim, 6-8 Je#g and the dissemination of this novel and important infor-
2005, with financial support from the European Scieneeation; and (c) to use this material as a springboard to ini-
Foundation, United Nations Environment Programme artéhte new collaborative programs of research about the distri-
Global Canopy Programme <<www.sciencesnaturellestgion of mega-biodiversity in tropical rainforests and to plan
cb/ants/meetings/esf_exploratory_workshop.htm>>. Theensus of tropical rainforest life’. The workshop consisted
workshop focused on the international project IBISCA (Inef 30 presentations and plenary and group discussions.
vestigating the Biodiversity of Soil and Canopy Arthopods;
<<www.naturalsciences.be/cb/ants/projects/ PRELIMINAR Y RESULTS OF THE IBISCA PROJECT

ibisca_main.htmp>an initiative of the Smithsonian Tropicaburrenﬂy the IBISCA database, which summarizes horizon-

Research Institute and of tal (beta diversity),
Pro-Natura International vertical  (vertical
with the technical support stratification) and
of Océan Vert. This project seasonal distribution

studies the vertical strati-
fication and beta diversity
of arthropods in the Sar
Lorenzo rainforest in
Panama, using state-of
the art methods of canopy
access and sampling
namely canopy fogging
canopy cranes, single rop
techniques, and canop
raft and peripherals. The
aims of the workshop,
which was attended by 37
scientists from 16 coun
tries, were (a) to summa: S i
rize what has been learne( View of the canopy of the San Lorenzo forest, home of the IBISCA project

of arthropods in the
San Lorenzo forest,
includes 85 contribu-
tors (ecologists and
taxonomists), 14
sampling
programmes, 7,233
samples, 422,217
specimens and 1,960
species. We estimate
that the final product
should shed light on
the spatial and sea-
sonal distribution of
about half a million
specimens and several




Vol. 12 No. 1 Autumn, 2005

thousand species, distributed among ca. 60 focal groupseohporal partitioning of arthropod biodiversity in a closed-
different phylogeny and ecology. This database currently ltasiopy tropical rainforest? To this end, one leading concept
no equivalent. The main job of sorting the material to higheill be to consider diversity partitioning: total diversity con-
taxa and extracting focal taxa has been done for all samplaiggs of alpha diversity (within sample units), horizontal beta
programmes. The morphotyping of most focal groups wiliversity, and vertical beta diversity. So far, the IBISCA project
probably be completed by December 2005. Identificatiolgs been presented in six scientific articles and 13 magazine
when possible, will be much slower. We expect thadrticles. We expect that most IBISCA results should be dis-
databasing of most IBISCA-related information could sminated during 2006-2008 (multi-authored research pa-
completed by June 2006, and that participants will be alpers, high-profile collective article in a leading journal, col-
to analyze collectively their major findings and report thetactive book, etc.).

in a leading scientific journal. Problems identified during the THe FuTurE

IBISCA project could be eased by working with local . , , . . ,
parataxonomists trained beforehand to sort and process fgl€ |BISCA’ brand will be retained in further projects. The

cal groups, as well as additional funding to speed up differéatSCA research group (ca. 100 scientists) will also get orga-
tasks. nized into an official network of biodiversity experts. The

most pressing priority of the research group will be raising
funding as to quickly complete the IBISCA-Panama project.
Future priorities will be, among others, to persist with the
IBISCA approach beyond the Panama project and to join new
biodiversity-related projects. Improvement of future research
needs: (a) considering parataxonomist help to facilitate fu-
ture IBISCA-type projects; (b) focusing on the relations be-
tween biodiversity and ecosystem functions, disturbance, and
climate change; and (c) designing better IBISCA-style
projects to help answer ecological and evolutionary questions.
The IBISCA research group also plans to organize several sci-
entific meetings to discuss how to organize an ambitious
Census of Tropical Rainforest Life (IBISCA-CTRL
programme).

Bic CaNoPY D ATABASE

W eBsiTE RE-LAUNCH

Kathryn Madson & Kris Dale
Mean number of arthropods collected per sticky trap at SciDB Lab, The Evergreen State College
different heights in the San Lorenzo forest during

IBISCA. These preliminary results are based on one of On November 15 2005, the Canopy Database Project,
the 14 sampling programmes used in IBISCA. housed at The Evergreen State College, launched version 2 of
The Big Canopy Database (BCD2). The BCD2 is a database-
driven ecological reference site, funded by the National Sci-
ence Foundation. It acts as a central resource for canopy re-
lated citations, images, events, and general canopy informa-
ﬁn. BCD2 has been re-engineered as a cleaner application

ANALYSESAND DisseMINATION OF IBISCA REesuLTs

The following steps are needed to complete the IBIS
Panama project: additional field work, further taxonomic
analyses and specimen databasing, processing of ecolo
variables, improvement of the IBISCA database, and de

opment of aweb site. The keys questions targeted by IBISGA i en research site locator tool, a restructuring of the
are: (1) What is the relative contribution of vertical Strat'f'cai?nage gallery that will provide more information with im-

tion, seasonality and degree of beta diversity to the OIIStr'%"roved navigation, and continued structural improvements.

tion of arthropod biodiversity in a closed-canopy tropic : o TR
rainforest? (2 How do life history traits of species, such o?hkefoBr(lzrgproved usability and functionality in later releases

host specificity or feeding guild, influence the spatial an

th increased functionality and an improved user interface.

he site has the same external architecture and feel of the

I <’il)ious version but with the much needed face-lift and in-
nal overhaul. Future releases of the BCD will include a

<<http://canopy.evergreen.edu/bcd>>
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Aw EVALUATION OF
CaANoPY TourisM IN CosTA Rica

Markus Seibel
markus-seibel@web.de

From March to August 2005 Markus Seibel, student of G
ography at Humboldt-University of Berlin carried out hi
State-Exam Thesis. This thesis was written with the su
port of the Global Canopy Programme (GCP), which co
siders it a pilot study to evaluate the global value of cang
tourism.

OBJECTIVES

Rainforest canopy tourism takes place at the “last biotic fro
tier” of this planet Presumably the ecosystem with the high
est biodiversity on earth, the rainforest canopy is seriou
threatened by deforestation. Canopy tourism can be see
an approach to provide a sustainable economic alternativs
resource depletion and thus contribute to the conservati
of endangered forest areas. It was the goal of this stud
verify this basic assumption and evaluate whether cand
tourism fulfils the general criteria of ecotourism.

The author spent five weeks in Costa Rica to describe
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he Figure 1. Map of evaluated facilities and their features.

development, current situation and future perspectives lof

canopy tourism, verify the basic assumption of this studyternational Ecotourism Society, Rainforest Alliance, Tropi-
and develop recommendations for best practice guidelingg Science Center , Ministry of Tourism, National Park Ser-
for sustainable canopy tourism. Those recommendations Wilke and the authority to grant permission for constructions
be made available to the GEP. in ecologically sensitive arefisg management and a design-
ing engineer of canopy tourism facilities, and the National

M ETHODOLOGY Chamber of Tourism.

Because canopy tourism is a new field of research, this study
contained a considerable amount of exploration and se=g
qualitative approach was chosen. Research methods included

participant observation and the expert interviévgoth meth-  Costa Rica can be considered one of the pioneering countries
ods were used for all three objectives of this study. The guiicanopy tourism. Canopy tourism facilities have been de-
ing questions of the expert interviews and the observatig@loped since the early 1980s. In the late 1990s a veritable
protocol were developed from thH@uébec Declaration pdom in canopy tourism began. Today, 90 — 110 canopy tour-
Ecotourisand the AustraliamNational Ecotourism Accreditaiigifi facilities exist in Costa Rica. Most of them are so-called
Prograrh Canopy Tours where tourists ride attached to steel cables
through the canopy. Besides these, canopy walkways and aerial
During May and June 2005 nine privately run canopy tourams exist. Nearly all canopy tourism facilities in Costa Rica

ism facilities (fig. 1) were visited and evaluated in Costa Rigge privately run. No canopy activity exists in any of Costa
In addition, fourteen expert interviews were conducted witlRica’s public protected areas.

representatives from non-governmental organizations
(NGO), governmental organizations (GO), and those from
the tourism industry. The interviewee groups included: The

OuTCOMES

3
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According to the ministry of tourism, about 25% of Costa carrying capacity studies and monitoring make measure-
Rica’s foreign visitors take part in a canopy activity. Moraent of these impacts difficult at best.

than 90% of the people who take part in canopy activities are

foreigners. Canopy tourism is a highly lucrative market, b negative socio-economic or socio-cultural impacts for the
the time of evaluation a two- to three-hour tour costs b&cal communities could be discovered. As all evaluated fa-
tween US$40-70. Given that a quarter of all visitors to Cogtities are privately run, no models of participation existed.
Rica take part in it, canopy tourism can be considered a sidpe local communities benefited from canopy tourism
nificant contribution to the country’s tourism economy. Athrough employment, special entry fees and secondary eco-
the same time, canopy tourism is a highly unregulated maomic effects, such as an overall higher tourism activity. About
ket. Little requirements for security are made by the gove®0% of the employees of the evaluated facilities were from
mental authorities. Hardly any regulations and no eco-cé¢he area.

tificates exist for envi- Concerning the rais-
ronmental matters. ing of awareness to-
Even though various wards rainforests,
authorities plan to some canopy tour-
regulate and certify the ism facilities carried
market, no knowledge out school projects
of the exact number| with the aim to edu-
and location of the vari- cate future genera-
ous canopy facilities tions about the im-
yet exists. portance of
rainforests, as well as
Concerning the basig giving them the op-
assumption of this portunity of future
study, it can be said employment in the
that in Costa Rica facility. Large differ-
canopy activities are| ences were discov-
one way of increasing ered in the quality of
the economic benefits interpretation and
from standing forest eco-education. In
and thu_s change the Canopy walkway constructed with platforms from tree to tree. the case of canopy
economic equation to-| tours (steel cables)

wards conservation. In and unguided walks,
all nine evaluated cases, canopy tourism took place in folldstally no interpretation took place at all. Often no real in-
areas, which otherwise would have most likely been tranterpretation of the ecosystem took place but rather single
formed into pasture land by now. plants and animals were being pointed out. In almost all of

the evaluated cases there were deficits in the interpretation of
Looking at the compatibility of canopy tourism with generahe ecosystem of the rainforest as a whole and its global im-
ecotourism criteria, it can be said that all nine evaluated fasrtance. In almost all cases the forest canopy wasn'’t pointed
cilities were called ecotourism facilities by the managemeatt especially. Furthermore, tourists were not informed of
Nevertheless, no facility fulfilled all the general ecotourishow much they contribute to its protection by taking part in
requirements. It must be taken into consideration howevehe canopy tourism activity.
that no criteria specifically for canopy tourism exist yet.

RECOMMENDA TIONS

Concerning environmental aspects, there were impacts frol_rﬂ devel ¢ . iteria f .
construction including erosion, cutting of corridors into the e development of ecotourism criteria for canopy tourism

forest, massive steel platforms and towers. Noise imp Sgems indispensable. Best practice guidelines, as envisioned
exist from big group sizes, unguided tours and chainsa the GCP can be a basis for such criteria. Sustainable canopy

like sounds produced by the rolls on the steel cables. Defifﬂgr'sm should not only provide an economic alternative to

0gging, it should also raise awareness towards rainforests as
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a whole. Sustainable canopy tourism should be conducteifiee GCP: Core Projeétreas: <<wwwglobalcanopyorg/core/,

S ss-releases/GCPPressRelease7Mar05.pdf, 01.04.2005>>.
'igo%f:;?srrﬁ?gsils} t?/f protected areas provide ideal ground for a Cagogﬁler, R. 1984:Methoden der qualitativen Sozialforschurigraz.

Lamnek, S. 200%QualitativeSozialforschung. @hheim
4 SeeWTO 2002: Québec Declaration on Ecotourism: <<wmovid-
Rules and technigues established to reduce negative enviromeurism.org/sustainablefE/quebec/anglais/declaration.html,
mental impact during construction and operation of a canopy01.05.2005>>; Ecotourism  Australia: NEAP
tourism facility are suggested. Carrying capacity studies andlI:<<www.ecotourism.aj.au/eco_certification.asp, 19.06.2005>>.

reqular independent monitorina should ensure that no ne 5a§ee also Stecker, Bernd 19&&otourism: Potential for Conservation
. 9 . P . g L. 9 and Sustainable Use ofdpical Forests.Eschborn.
tive environmental impact takes place. Noise impact should be

avoided.

Canopy tourism should provide employment for the local com[D IVERSITY PATTERNS OF

munities. Furthermore, participatory mechanisms should be
established in order to integrate local communities in the pro- VASCULAR EP'PHYTES

cess of planning and carrying out of the canopy tourism proje

Most ideally a canopy tourism project should be entirely in thitA LONG AN EL EVATIONAL
hands of the local communities, e.g. as a cooperative.
RADIENT IN THE ANDES

School projects should be carried out to raise awareness of fu-
ture generations. The quality of eco-education and interpreta- ThornsterKromer Michael KesslerS. RobbdrGradstein
tion must be emphasized, focusing on representing the ecosysastitute of Plant Sciences, University of Gottingen, Germany

tem as a whole and taking the forest canopy into account. and Amparo Acebey
Herbario Nacional de Bolivia, La Paz, Bolivia
Every tour should be guided and guides should be specially Contact: tkroemer@ibiologia.unam.mx

trained. In every canopy activity eco-educational elements should

be included. This applies especially to canopy tours on cables, _ ) _ _ _ )
where a lack of such elements was obvious. Cooperation ¥@scular epiphytes, including orchids, bromeliads, aroids, and

tween NGOs, GOs, academic institutions and canopy touridRiNS: among others, are an important component of the vegeta-

projects should ensure the feasibility and quality of measuH9% Of tropical montane forests. Due to the difficulty of quanti-
and guidelines for sustainable canopy tourism. tatively sampling and of identifying tropical epiphytes, the num-
ber of epiphyte inventories is still rather small, but suggests

CONCLUSIONS that epiphyte diversity peaks at mid-elevations at around 1000-

The results of this study illustrate that canopy tourism can fung300 m. However, no previous StUdY covers an entire elevational
tion as an approach to sustain endangered forest areas. czect from th_e Iowlgnds o t_|mberI|ne, and there are method-
Rica serves as an example that, in this case, is reached b |8 cal Inconsistencies W'th".] some anc_l among most of the
phasizing the economic value of ecotourism relative to the v les, which makes a combined analysis of the different data

of cutting down the forest. The rainforest thereby very mu@?% problematic. The present study was designed to overcome
at

becomes a scenic backdrop for a kind of tourism, which focu e shortcomings by applying a consistent sampling method
’ three local scales (single tree, 400 m?, 1 ha) to a complete

more on thrill and adventure than on nature experiénbre. . :
P eAﬁvatlonal gradient from 350 m to 4000 m. These data are of

order to use canopy tourism as a tool for conservation in; ¢ both t logist Kina to understand the distrib
ecotouristic sense, the rainforest has to be the main focus. W\%res oth 1o ecologists seeking to understand the distribu-

ecosystem and its canopy must be emphasized as a Wﬁa@and generation of patterns of plant diversity, and to conser-

canopy tourism merely being the vehicle, which makes this (\5?::"?”'36 faped W'th es(tjal:;llshlr;g tgon_se:\éatfn dprlormes nView
perience possible. of the ever-increasing deforestation in the Andes.

METHODS
The study was conducted in six different sites on the eastern
1 Erwin , T. 1983: “Tropical forest canopies: the last biotic frontier” inslopes of the Andes in the Departments of La Paz and
Bulletin of the Entomological Society of Ameri28, 14 — 19. Cochabamba, Bolivia, the so called “Yungas” (Krémer et al.

(continued on page 8)

SOURCES
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GLoBaL CANOPY
PROGRAMME U PDATE

THE AMAZON : ScieNcE , Risk AND Law
HH ouse oF ComMMONs , LoNDON , ENGLAND

Katherine Secoy
Research & Conservation Programme Manager
k.secoy@globalcanopmyrg

The GCP held a very successful meeting entitled “The Arageeeds the UK'’s annual emissions from fossil fuels by about
zon: Science, Risk and Law” at the UK Government’s Hot%.
of Commons, in July 2005 funded by the Global Opportu-
nities Fund of the UK’s Foreign and Commonwealth Offickluch of existing deforestation is already illegal under Bra-
The meeting was hosted by Bob Blizzard MP Chairmanazilfan law. New laws are not required, resources for better
the British Brazilian All Party Group, was opened by Rt. Homplementation are.
Elliot Morley, Minister of State for Climate Change and the
Environment, and chaired by Sir Crispin Tickell, former URredictions are that the world will warm between 3 and 7
Ambassador at the United Nations. Despite terrorist actidegrees Celsius by 2100. These models currently ignore
ity in London, the meeting was attended by 52 senior delediversity and the role of life on earth in mitigating climate
egates from science, government, business, and NGO airange. 50% of estimated Ci® taken up by land ecosys-
munities. tems and oceans. Forest conversion and risingra@both
alter the buffering effect of these ecosystems on climate
The aim of the meeting was to raise awareness of the scientlfiange processes.
basis of concerns regarding the predicted impact of climate
change on the Amazon and the risks this poses $ome climate models predict significant forest dieback in
neighbouring countries regionally and in Latin America, #s Amazon due to forest fragmentation and alterations to
well as globally. It also looked at possible adaptation meaeist incoming winds from the northeast leading to cata-
sures that could be undertaken by science and businesstiophic loss of tree cover by 2080. Recent models have not
the UK in collaboration with Brazil. Below are the key poinisicluded the effect of forest fragmentation, which will accel-
and recommended outcomes that arose out of the meetirgrate drying and warming and reduce the ability of the Ama-
zon to absorb CO
Key PoinTs
Brazil is becoming a major economic strength on the woldith loss and fragmentation of the Amazon, it is emerging
stage, is a candidate country on the UN Security-Countiiiat the low level jet-streams are failing to bring water from
and plays a prominent role within the World Tradghe Amazon south to the La Plata Basin, which produces 70%
Organisation. Because of the Amazon, Brazil is in a unigfi®outh America’s GDP. Since 2004, the first ever recorded
position in the world with regards to protection of the envihurricane and tornado have been reported at Sao Paulo. Dis-
ronment in the context of climate change. ruption of moist airflows to Nordic and Southern Africa could
also occur.
The Amazon covers 5 mil Kn20 times the size of the UK.
16% is already converted, the rate of deforestation (appidew research is demonstrating that Volatile Organic Car-
20,000ha/yr.) is increasing. The carbon released currerdtyns (VOCs) produced by plants, act as condensation nu-
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clei, creating gentle rain across the Amazon. Deforestatiomelation to climate change. Clear records should be kept of
disrupts this process, releasing soot, which stimulates tatiodelling methodology and inputs as these may be required
clouds and harsh rain-storms. Water is lost through runaif future court cases, should they arise.
without the absorbing forest. The impact of VOCs is not
included in climate models and how climate change will altérglobal effort is needed to plug major gaps in scientific knowl-
this process is unknown. VOCs also act to cleanse the aiedde at the forest canopy/atmosphere interface. The GCP is
pollutants such as nitrous oxides and ozone by reacting witborking with UNEP to implement an $18 million global net-
them. The forest acts more like a liver than a lung. work of “Whole Forest Observatories” to monitor the impact
of climate change on biodiversity. The first five of these will
Climate change litigation might arise under private lawe in Brazil, Ghana, Madagascar, India and Malaysia. Finan-
against businesses who continue to supply a good or serdied support for this network is needed.
even though they know it causes harm. Increasingly in court,
statistics such as those being used to predict climate chaigem a climate change perspective, it would appear to be in
are being used to indicate knowledge of increased risk. Ctire Brazilian national interest to stem deforestation due to
tributions to post 1990 emissions could be regarded as ctive potential negative impacts on its future economy. Any
tributing to such a known risk. The law does not requirproposals to ‘internationalise’ the mitigating effects of the
100% proof of causation. Climate change litigation codnazon on predicted climate change will be counter pro-
have a ‘long tail’ as in the case of asbestos and tobacco. ductive and do far more political harm than good.

The United Nations Environment Programme (UNEP) anfdinally, a World Environment Organisation should be cre-
MunichRe have predicted the cost of climate change riaked to work in partnership with the World Trade
could be as much as $300 billion per year by 2050. H&atganisation.
waves, such as those seen in Europe in 2003 that killed thou-

sands of people above the average for the time of the year, are
expected to be 4 times more likely in the future.

for more information visit:
<<www.globalcanopy.ay>>

REcOMMENDED OUTCOMES [D RAGONFLIES IN THE
The buffering effect of the Amazon and the biosphere gener-
ally on climate change needs to be quantified and included in c ANOPY

future models. Where is the tipping point, where the bio-
sphere goes from a sink to a source of carbon? An initial
model-based estimate suggests that the global terrestrial bio-
sphere moves from being a sink to a source giC&round
550ppmv.

Dennis Paulson
Slater Museum of Natural History
University of Puget Sound.

In the past few years, | have made dry-season visits to undis-

-Brbed rainforest sites in southern Venezuela and southern

Quantification of the social value of biodiversity in econom} dit got thinki bout d fi dthei
terms is needed to realise any potential for biodiversity cr £ru, and 1t got me thinking about dragontiies and their use
ree-dimensional space in forests. We know very little

its trading. Creation of carbon markets has been precedec? ?tth' Wh themin f ted it's either at
such valuations and the market created by government legis- utthis. enwe see them In forested areas, Its eithera

lation. Biodiversity trading could add considerable value % hear ground level or - if _in_ clearings or light 9aps - perhaps
forests. in flight well above us, cruising around after flying insects.

ese recent visits are the first ones during which | have ac-
ly searched for dragonflies in the tropical rainforest canopy.
nfortunately, | could do so only from ground level, as nei-

r of these sites had canopy access, so | was limited to what
could see by scanning with binoculars. | know that many
odonates perch on tips of leaves and twigs, so | spent time

nning such potential perches, and if conditions were right,
iguld sometimes see they were occupied.

Objections were raised regarding offering financial rewararg1
for deferred deforestation on the basis of “money now or
forest gets it”. A solution might be to link credits for reduce
deforestation emissions to a national baseline estimated fr
historical rates of deforestation.

Corporations, lenders and insurers need to increasin
recognise the potential future risk of litigation against the

7
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It's well known that productivity is higher

where there is sunlight, and of course thelle

is much more sunlight at the upper level

of the canopy than down on the forest floof;,
where the aquatic breeding habitats fof

most dragonflies are located. Thus dra
onflies feeding in rain forests should ten

to move upward into the canopy, all othef

things being equal.

In Venezuela, where the forest was fairly

open, we saw numerous anisopteran
perched high in the trees, usually on twigs
They varied in size but were obviously
libellulids, including at leadErythrodiplax
MicrathyrisandOrthemisThe most easily
identifiable were the little black-winged
beauties of the genZenithopteravhich
perch with wings drooped and form tiny
black parasols at the tips of upwrard-
pointing twigs and vines. The pale ling
through midwing distinguishes them
easily fronDiastatopa related genus with
all black or black and red wings, which
saw once in a similar situation.

I~

D>

J-
)

maleMegaloprepus caerulatus

Blue-winged Helicopter (family
. Pseudostigmatidae). This species, wi
the greatest wingspread of all Odonat

occurs from southern Mexico to

Bolivia and Guyana. It breeds in tree
holes and is one of the best-studied ¢
Neotropical dragonflies.

=

In Peru, we sawenithoptesmgain in the

had

they were up there. Among them was a fe-
maleHeteragrioand a female of the rare
Heliocharis amazofia | watched, one after
another launched itself out into the open at
intervals after flying insect prey. Open air,
sunshine, and abundant perch sites com-
bined to make this an ideal spot for a dam-
selfly picnic.

These odonates all forage by sallying forth to
capture flying insects, as far as | know, and
their perches, right out in the open, are just
as appropriately situated for them as they
are for flycatchers, jacamars, and other sally-
ing birds of the same habitat.

One morning it was exceptionally windy,
with tall canopy trees swaying and creaking,
and this was the final bit of evidence that
convinced me the canopy was full of odo-
nates. There were more individuals and more
species in evidence along the trail than | saw
at any other time, and | could explain their
presence only by the hypothesis that the
winds had forced them down to lower levels.

With limited evidence, | believe that rain for-

same sorts of places, as welllagathyrigViisagrisandOrthemis ests are full of dragonflies at all levels, especially during the dry
well up in the trees. Howevdéirythrodiplar that forest usually season when they're not breeding. They may be there as well
perched low. At least some of these dragonflies were sudeliing the wet season.

spending the dry season as immatures, delaying reproductive

activity until the rains began, but others were probably repré-know people who have observed dragonfly behavior in and
ductively active. While watching odonates at a sun-drenchetiove rainforest canopies from canopy walkways and towers,
grass bed in a small forest swamp completely surroundeddoy | haven't been so fortunate. This remains a dream that |
trees, | saw sevei@tnithoptera fasoitap vertically out of the hope to fulfill sometime, somewhere.

canopy like a falling leaf, land in the sun on the grass with wings
closed, then droop them suddenly to catch the sun with their
brilliant blue upper surfaces. Each of these individuals stayed
for only a minute or two, then suddenly ascended back into the

canopy, disappearing as mysteriously as they appeared. p@g5). At each site, one to five plots of ca. 1 ha each were estab-

sume they were visiting the mating rendezvous site, althougghed at different elevations (350 m, 600-1200 m, 1300-1600

surprisingly briefly. m, 1650-2200 m, 3000 m, 3500 m, 4050 m). We surveyed
epiphytic vascular plant assemblages according to the protocol

| spent time along a small sandy stream in the Peruvian forggtcribed in Gradstein et al. (2003) in (a) single trees located in

and at one place the stream was wide enough to present a v@jji90 subplots of 400 m? each located in (c) 14 plots of 1 ha
cal wall of foliage on either side, well insolated at middayedch.

scanned this foliage wall with binoculars and found damselflies
mostly of the generArgiaandHetaeringpread all across it,
perched on leaftips. | saw none above about 10 metersin h
but it surely became more difficult to see them at higher leve

(Diversity Patterns - continued from page 5)

REesuLts

ﬁtrecorded about 800 epiphyte species in total, with up to 83
{aéies found on a single tree. Species richness peaked at ca.
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1500 m and declined by ca. 65% at 300 m and by ca. 99%

4000 m, while forests on mountain ridges had richness valum EETINGS AND EVENTS

lowered by ca. 30% relative to slope forests at the same eleva

tions. The hump-shaped richness pattern differed from a null- Tree and Flying Squirrel Colloquia
model of random species distribution within a bounded do- 22.29 March 2006

main (the mid-domain effect) as well as from the pattern of Periyar Tiger Reserve, India
mean annual precipitation by a shift of the diversity peak to <<http://www.squirrelcolloquia.co.in/>>
lower elevations and by a more pronounced decline of species

richness at higher elevations. With the exception of Araceae, ICAN Special Canopy Session :

which declined almost monotonically, all epiphyte taxa showedoint Annual Meeting - Society for Northwestern Vertebrate

hump-shaped curves, albeit with slightly differing shapes. Ogiplogy & The Washintgon Chapter of The Wildlife Society.
chids and pteridophytes were the most species-rich epiphytic 27 March - 1 April 2006.

taxa, but their relative contributions shifted with elevation from  The Evergreen State College, Olympia, WA, USA.
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