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Following the great success of the Florida conferences, the
3rd International Canopy Conference will be held in Cairns,
Australia from 23-28 June 2002. The Conference is a joint
initiative of the Queensland Government and the
Smithsonian Institution.  The Conference will include four
meeting days pivoting around the field day.

The organisers have adopted the subtitle ‘Science, Policy
and Utilisation’ as the underlying
themes for the meeting. Although
canopy science will dominate the
program, there will be sessions
dedicated to valuation, education,
utilisation and management of
canopies around the world.  A dis-
tinguished set of keynote and ple-
nary speakers have accepted invi-
tations to provide provocative and
scene-setting presentations
around the daily themes. Their pre-
sentations will be interspersed
with sessions at which attendees
will present papers and posters.  There will be general ses-
sions for contributed papers and a wide range of organised
Symposia, each occupying one or more of these ‘contributed
paper’ sessions.

The conference will start on Sunday afternoon, 23 June
2002. This will be followed by an opening, cocktail hour func-
tion.

Plenary and Keynote Addresses. The first day’s invited speak-
ers will provide summaries of canopy science, its develop-
ment and application.  Stuart Pimm, a distinguished ecolo-
gist from the Centre for Environmental Research at Colum-
bia University, New York, known for his provocative writ-
ings on conservation, biodiversity and extinction, will present
the opening address with an overview of canopy science.   Ple-
nary speakers on Day 1 include Hamdallah Zedam (Execu-

tive Secretary of the Secretariat of the Convention on Biologi-
cal Diversity), John Grace (University of Edinburgh), Nalini
Nadkarni (Evergreen State College and President of ICAN),
Bill Laurence (STRI, Panama), and Chris Margules (CSIRO,
Atherton).

On Day 2, a set of speakers will present the ecology of Aus-
tralia, paying particular attention to forests and their cano-

pies.  Each speaker has been asked
to review current views on  aspects
of the topic.  Tim Flannery (South
Australian Museum) will present
his often controversial views on the
long-term ecological history of the
continent.  His keynote address will
be followed by plenary presenta-
tions by Gwen Andrews (Green-
house Office, Environment Austra-
lia), Peter Kershaw (Monash Uni-
versity), Roger Kitching (Griffith
University) and Andrew Beattie
(Macquarie University).

Thursday will focus on the economic, social and manage-
ment aspects of the canopy.  The day’s plenary address will
be given by Bob Costanza (University of Maryland), who
will discuss the valuation of canopy services and related is-
sues at the interface of ecology and economics. Keynote ad-
dresses by Phyllis Coley (Biology Department, University of
Salt Lake City) and Ken Chapman (Skyrail, Cairns) will fol-
low.

The last meeting day will be organised somewhat differ-
ently. The sessions will look to the exciting developments we
may expect in our science and its application in the near and
distant future.  The Global Canopy Program will be launched
at this time, and a keynote address will be delivered by An-
drew Mitchell (Earthwatch, Oxford University). We will
also examine the exciting scientific, educational, and
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(Cairns 2002, continued from cover)
management prospects afforded by the growing network

of canopy cranes, walkways, and other access systems. There
will be an emphasis on the value we gain by working
collaboratively and cooperatively using these facilities.

Thematic Symposia.  More than twenty thematic sessions are un-
der vigorous negotiation at this time (November 2001) and we welcome
further suggestions (but soon,  please!).

The following Symposia are in more or less advanced stages
of planning:

· The ecology of mistletoes
(contact Dave Shaw, University of Washington);

· The ecology of epiphytes
(contact Martin Freiberg, University of Ulm);

· Pollination and the floral landscape
(contact Roger Kitching, Griffith University);

· Seed Dispersal & Frugivory
(Contact David Westcott, CSIRO, Atherton);

· Volatile Hydrocarbons & Climate Change
(Contact Ray Leuning, CSIRO);

· Eucalypt Canopies
(Contact Jonathon Majer, Curtin University);

· Temperate Canopies
(Contact Claire Ozanne, Roehampton Institute,
London);

· Photosynthesis
(Contact Steve Mucahy, STRI, Panama);

· Water Relations in the Canopy
(Contact Rick Meinzer, Oregon State University);

· Economics and the Canopy
(Contact Tor Hundloe, University of Queensland);

· Tourism and the Forest Canopy
(Contact Nigel Stork, Rainforest CRC, Cairns);

· The Business of Eco-tourism
(Contact Tony Charters, Tourism Queensland);

· Remote Sensing/Ground Truthing
(Contact Stuart Finn, University of Queensland);

· Canopies as 3-D Environments
(Contact Jess Parker, STRI, Maryland);

· The Emerging ‘New’ Science of the Canopy
(Mark Moffett University of California, Berkeley).

We are actively seeking convenors for further sessions on
Herbivory, Fungal Biodiversity, Ants, Fig-wasps, and Verte-
brates in the canopy.  Anyone interested in contributing to
these thematic sessions should contact the persons named,
or the Chair of the Program Committee.  The Conference
website (http://www.premiers.qld.gov.au/about/science/
canopyconference) will be updated frequently as Symposia
are ‘locked in’.

The Field Day.  The scholarly core business of the meeting
will be leavened with other activities, including the Field Day
on Wednesday.  This day will be an opportunity to see natu-
ral areas and research sites around Cairns within the
Queensland World Heritage Area. Participation in the ac-
tivities of this day is part of the meeting registration. A range
of alternatives is available (full details are on the website),
which have been organised around four themes: the connec-
tion between canopy science and environmental policy; the
biodiversity of the forests and their canopies; economic/so-
cial/management aspects of canopies; and, the importance of
comparative studies and benchmark sites.  Within these
themes participants may choose to visit the North
Queensland Canopy Crane site at Cape Tribulation, go spot-
lighting for mammals on the Atherton Tablelands, visit the
Rainforest Cableway, or visit a number of key forest sites. We
have organised a number of pre- and post-conference tours
that will take you farther afield to view the natural wonders of
North Queensland.  These excursions will allow you to ex-
perience Aboriginal rock-art, outback ‘safari’ experiences, the
wet and dry sides of Cape York Peninsula and the Great Bar-
rier Reef.  Details are on the website.

The Conference Dinner and Public Forum.  On the evening of the
first full day will be a conference dinner.  Australia’s best
known science journalist, Robyn Williams, has agreed to be
the after-dinner speaker at this event. (Note that this is ‘THE’
Robyn Williams – not to be confused with the Hollywood-
based namesake and look-alike!).  Finally, on Thursday
evening, we are negotiating a public forum or debate where
some of the conference’s results and personalities can inter-
act with the public.  The details of this evening are not yet
finalised but, again, will be placed on the website as they
develop.

Cairns for the Visitor and Naturalist.  The meeting will be held in
the capital of Queenslands tropical northern region.  Cairns
is a modest-sized city located on the Coral Sea coast and
backed by rainforest-covered hillsides.  In June you’ll experi-
ence an equable climate with warm days and cooler nights.
This will be the drier time of the year, although the Wet Trop-
ics Region can experience coastal rain at all times of the year.
Cairns is situated in the middle of Australia’s most biodiverse
region and is a delight for the visiting naturalist.  The Barrier
Reef is just offshore, and patches of rainforest are scattered
throughout the region.

So, come for the science, come for the natural history, or
even for the seafood and wine (or all of the above) –  but do
come.   See you in Cairns!

Roger Kitching, Chair, Program Committee; <<http://
www.premiers.qld.gov.au/about/science/canopyconference>>
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EDITOR’S CORNER

[Editor’s note: This is a new feature to provide
comment on the content of the current newsletter
and recent activities of the ICAN.  We welcome your
responses via e-mail or letter].

As we go to press with this issue of
“What’s Up?”,  we bring our eighth con-
secutive year of publishing the ICAN
quarterly newsletter to a close.  Our read-
ership has grown, as has the breadth of
activities encompassed by our network.

Despite this growth in content, our op-
erations remain at this time fairly similar
to the conditions under which the first
volume was created in 1994. A small but
dedicated staff pulls together materials
and information gathered through ICAN’s
e-mail bulletin board, the scientific litera-
ture, and other sources within our lab
space at The Evergreen State College.

With the establishment of the Global
Canopy Programme (see page 6 of this is-
sue), ICAN has the potential of expand-
ing our current operations. The Director,
Andrew Mitchell, articulates a large-scale
and long-term vision of what a global
canopy research and education program
might be as he reflects the ideas of a num-
ber of international canopy researchers
that were discussed in workshops start-
ing in 1999 (see What’s Up? Vol. 6:2). It
may take some time to pull the funds
needed to implement these visions from
the international community, but a course
has clearly been set.

One manifestation of that vision is the
upcoming Cairns Conference (see cover).
Growing from the tradition of the two pre-
vious international canopy conferences at
The Marie Selby Botanical Gardens (see
What’s Up? Vol. 5:1), in which a fairly small
and highly specialized group  of research-
ers and educators gathered to exchange ideas and informa-
tion about tropical and temperate forest canopy biology, the
Program Committee for the 3rd International Canopy Con-
ference in Australia has deliberately broadened the base from
which to launch their meeting. In addition to the traditional
participants from academia, we will interact with participants
from government agencies, corporations, partners, and
ecotourism groups. It promises to be a stimulating mix.

Another indication of the changing scope of canopy stud-
ies is that researchers are developing new techniques to make
unprecedented measurements of forest canopy attributes. Dr.
Roman Dial describes his measurements of the airspace of
forest canopies -  the “negative space” of the forest -  taken in
collaboration with a variety of established forest canopy re-
search projects around the world. This is an excellent ex-
ample of a researcher seeing the forest in new ways, of con-
tinuing to push back the borders of our “last biotic frontier”,

and working jointly with others to articulate a more com-
plete vision of complex forest ecosystems.

 When and how the dreams of canopy work “going global”
articulated in this volume will be realized is difficult to pre-
dict. These visions are big, and will take a phase shift in the
way that we canopy researchers have traditionally worked –
at small spatial scales, with low levels of funding, and alone or
in small groups. Stepping up to the kinds of collaboration
that will be necessary to address the big questions that the
GCP proposes to tackle will take different sorts of efforts – of
communication, data-sharing, collaboration, and interdisci-
plinary thinking.

The ICAN will continue to serve its members and associ-
ates to fulfill its mission of enhancing communication among
researchers, educators, and conservationists concerned with
forest canopies in all ways that we can.

—Nalini Nadkarni, President
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These three dimensional stacks represent median  areas of open space sampled along canopy transects at one meter 
vertical intervals. The vertical axis is height above forest floor in meters. For the 3 figures on the right each layer is a 
regular heaxagon whose area is the median area for that height; the left figure has 18-sided polygons for each layer. The 
left figure is from a 100 year old Douglas-Fir forest in Washington (Martha Creek in the Wind River Experimental 
Forest). The second figure from the left is a mature western hemlock forest near Girdwood, Alaska. The second figure 
from the right is a mature sitka spruce forest, also from Girdwood. The right figure is from old growth Tropical Lowland 
Rain Forest in Costa Rica (Llorona Plateau, Corcovado National Park). The horizontal axis provides horizontal distance 
in meters.

4 forest free space.nb 1

Vol. 8 No. 1 Fall, 2001

Seeing the Forest and the Trees-and the Air
Steve Sillett and his group are among the most prolific

“big tree” scientists working today. Their pioneering work in
the redwoods of northern California provided me with the
tools and techniques to move between trees and measure the
space there. Steve and his colleagues use laser range finders
(Impulse 200 LR, manufactured by Laser Technology, In-
corporated, Glenwood, Colorado) to measure and map reit-
erations, limbs, moss and fern mats and other epiphyte dis-
tributions. To get there, they use split-tailed lanyards, mini-
grapnels, collapsible crossbows, and magic missiles.

I was fortunate enough to collaborate with  Dr. Sillett and
his former student, Jim Spickler, in the development, manu-
facturing, and deployment of magic missiles. The magic mis-
sile helps solve the age-old tree climber problem of how to
transfer to a tree more than 10 meters away. In 1999, Steve
and I made an unassisted, magic missile-based transfer of 25
m. In 2001, Steve, Jim, and I made a 40 m transfer. Both of
these were made without using a ground crew or even de-
scending to the ground.

One of our goals is to develop methods of canopy move-
ment that bring us closer to the ideal of total canopy freedom.
Using the canopy raft is a bit like a boat over a coral reef, and
single-tree access like clinging to a diving bell to have a look
around. “Canopy trekking,” Steve’s nickname for the tech-
nique of unaided horizontal movement through the forest
canopy, reaches for the ideal of snorkeling and scuba. Re-
cently, the National Geographic Society’s Expeditions Coun-
cil funded my proposal to take Steve, Jim, and me to the tall

Picture your favorite canopy. Maybe it is a mossy, old Dou-
glas-fir grove, a set of towering redwood crowns, a domed
copse of oak, or a tangled, tropical cacophony of hardwoods,
bromeliads, orchids and philodendrons. What, exactly, is that
delightfully airy world composed of? By definition, it is com-
posed of trees and epiphytes. But there is a lot of empty space
up there, too.

In fact, it is that empty space that makes the canopy so
exhilarating and demanding. Humans are not the only ones
who navigate the distances down and across. Most arboreal
animals must devise
ways to deal with this
empty space, either
by reaching, jump-
ing, gliding or flying.
As for trees and epi-
phytes, empty space
plays an important
role in the availabil-
ity and abundance of
key resources such as
light, rain, and dis-
persal routes. What
is a classical “canopy
gap?” It is only one of
eight different
canopy structures
(defined by the pres-
ence or absence of foliage ), the one where foliage is missing
entirely to ground level. In other words, the classical gap is
empty space at all heights.

Recently, Mike Lefsky and his colleauges published
ground-breaking research using LIDAR laser technology to
quantitatively characterize forests and their empty space. By
flying a small plane carrying a new class of laser sensor that
measures the distribution of reflected energy from a forest
canopy, the research team quantified not only forest height
distribution, but also the abundance and distribution of space
devoid of solid canopy elements.

Inspired by the technology and techniques of Steve Sillett’s
canopy lab at Humboldt State University and encouraged by
Nalini Nadkarni’s and Judy Cushing’s Canopy Database
Project at The Evergreen State College, my students and I
have begun measuring canopy air space without the use of
airplanes. We use laser range finders and tyrolean traverses.
Our research has been supported by grants from Global For-
est Foundation and the National Geographic Society.
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hardwood forests of Australia and Borneo to explore the biota
and structure of canopies using our new technology.

Nevertheless, canopy trekking is not crucial to measure
canopy open space – or what Nalini Nadkarni likes to call
“negative space.” Nalini was once a dancer, and she relates
how a dancer’s position often communicate to the audience
using the “negative” space surrounding the positive space of
the dancer herself. In analogy, the negative space around and
among forest trees may provide insights about crucial forest
attributes. A canopy’s negative space is where light shines,
rain falls, wind blows, and animals fly or glide.

For example, the greater predominance of open space in
southeast Asian tropical rainforests compared to those of
Amazonian canopies may have led to the evolution of gliding
in many Oriental region vertebrates, but no Neotropical ones.
Intrigued by this hypothesis, and having heard about the
laser technology from Sillett, I realized that laser range find-
ers would provide an excellent way to test this hypothesis.
What was needed was a way to calculate the openness of a
forest.

The Global Forest Foundation funded my lab’s  proposal
to devise and implement a method of measuring empty space
within the forest canopy. We began with an arbitrary 60 meter
length traverse (we now follow Bob Van Pelt’s protocol of
making traverses with a length equal to 3 times the tallest
tree in the grove), suspended as high as we dared in an Alas-
kan temperate rainforest (25-27 m). The traverse line is an
11-12 mm static nylon rope linking the highest trees in our
chosen grove. We choose tall trees to get the traverse as high
as possible. We also try to keep the traverse in a straight line.

Tied with butterfly knots and clipped to chains, cables, or
slings, the traverse line links several trees. Because of the ac-
celerating force placed on anchors with a near horizontal line
stretched between them, we usually do not use mechanical
advantage to tighten the ropes in non-old growth trees (large
old growth trees often have large diameter stems and branches
near their tops). Both ends of our traverse in non-old growth
forests are guyed to the ground to prevent the end anchor-
trees from folding inward.

Once the traverse line is in place, we attach vertical transect
lines to the traverse line. We begin with these transects at-
tached to the same anchor as the traverse line and so sample
the anchor trees. We do this so that our sampling system can
be “calibrated” with a known entity – a tree. We then move
the transect line out five meters along the traverse and sample
again. We sample at 5 m intervals along the length of the
traverse line.

Our samples are taken at 1 m intervals along these transects.
At each interval the observer, hanging from ascenders, locates

a preset azimuth (at multiples of 20 or 60º), levels the laser,
and then measures the distance to the nearest object in that
direction. The identity of the object is recorded along with its
direction and distance. These samples are taken along each
transect, generating a large grid of data, estimating not only
the size of empty space at each interval, but the objects that
form these polygon vertices. Our data portrays what objects
we observed and estimate how large the  space is between
objects.

After collecting and digesting the data (Figure 1), I sent
Nalini Nadkarni our preliminary results. Nalini perceived
our portrayal of forest canopies by their negative, empty, or
free space (this latter term borrowed from the benthic inter-
tidal literature as a place free of organisms) as novel and pos-
sibly enlightening. Her collaborator, computer scientist Judy
Cushing, also saw this as a complementary method to repre-
sent canopy data, and one that the Canopy Database Project
at the time did not account for.

With support from the National Science Foundation, a
travel grant from the National Geographic Society, and addi-
tional instrumentation awards from Global Forest, I will be
taking the traverse lines, lasers, and Steve Sillett and Jim
Spickler to the tall Mountain Ash eucalypt forest of Victoria,
Australia, and Dipterocarp Forests of Danum Valley in Sabah
Malaysia.

In January, February, and March, we will investigate the
tall Mountain Ash forests of Victoria. Victoria has five of the
six species of gliding marsupials plus the old growth spe-
cialist, Leadbeater’s Possum (Gymnobelideus leadbeateri), with
its vestigial gliding membrane (Strahan 1998). Similarly, the
state of Sabah in northern Borneo has several species of glid-
ing frogs, lizards, and snakes as well as the mammalian Colugo
(Cynocephalus variegates) and 11 species of “flying” squirrels.
We will visit Sabah in April and May to sample a traverse
similar in size to the one in Victoria.

We anticipate both forests will be at least 80 m tall requir-
ing 240 m traverses. Besides taking spatial measurements,
we will measure the tree architecture and epiphyte loads of
the larger trees along the traverse.

Our intention is to use these data to compare and contrast
forests and forest types and to integrate these data with other
data, such as microclimatological, forestry, and habitat. As
data accumulates, we will observe patterns and the explana-
tions that follow.

Roman Dial; Alaska Pacific University, Department of En-
vironmental Science, 401 University Drive, Anchorage, AK
99508; (907) 333-2321; <borneo@alaska.net>.
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The Global Canopy Program (GCP) is a collaborative alli-
ance of governmental and non-governmental institutions that
are integrating forest studies around the world into a pro-
gram of research, conservation, and education. Our focus is
to understand the critical role of forest canopies in biodiversity
and climate change. The GCP also aims to identify societal
benefits from forest canopies and to transmit information to
key policy stakeholders.

This initiative evolved from the Oxford Canopy Work-
shop held in England in November 1999, which was funded
by the National Science Foundation and the European Sci-
ence Foundation. At the workshop, a template for the GCP
was produced by 29 international experts from 10 countries
and published by The International Canopy Network
(ICAN). The workshop concluded that by working together,
canopy researchers could leverage significant funding for
major collaborative project to investigate “nature’s last biotic
frontier”. They called for significant new funding on the scale
of that already funded for large physical science projects (US
$20-50 million) to undertake this pioneering task.

Such a program is now urgently needed to fill major gaps
in our knowledge.  The structure, function, and resilience of
the world’s forest canopy environment is poorly understood.
The potential influence of climate change on biological di-
versity in forest canopies also needs immediate investiga-
tion. Although forest/atmosphere research and canopy ecol-
ogy are strongly connected in forest canopies, the two com-
munities of researchers carrying out these studies seem to
rarely communicate because their funding sources and com-
munication pathways have traditionally been separate.

The Kyoto Protocol to limit greenhouse gas emissions has
focused attention on the role of forests in sequestering car-
bon. Carbon futures markets are becoming a financial reality.
Yet how, whether, and which forests act as a sink or a source
of carbon is based on very few studies and almost none on a
comparative basis.  The economic value of canopy ecological
services to society has not been quantified, nor has the value
of its products for human health or its eco-tourism potential
for local communities been established. The latter is the pri-
ority of many national governments that provide funding for
research and development in forests. Whilst most of us seek
to understand primary forest ecosystems, a growing need is
to understand the function and benefits offered to the eco-
system and human society from disturbed or managed forest
canopies, as this may form the bulk of future forest cover.

Following the workshop, and in close partnership with
ICAN, the GCP Secretariat was established in Oxford in

October 2000 with funding from the UK’s Rufford Founda-
tion and the Maurice Laing Foundation. A Steering Com-
mittee has been organised, comprising representatives of
canopy research initiatives in Brazil, Panama, Venezuela, the
USA, Malaysia, Japan, Australia, the UK, Germany, Austria,
and France. The GCP now seeks to create a new international
effort to throw light on the issues described above. It also
aims to serve specific governmental requirements under the
Conventions on Biological Diversity and Climate Change.

This is very much an inclusive project. Anyone from any
country who wishes to join our efforts as a national represen-
tative for the GCP or as a Principal Investigator on joint
programmes of research is welcome. Contact the ICAN of-
fice in the US or the GCP Secretariat in Oxford, England.

The GCP works in close collaboration with ICAN, which
has been the lead organisation in raising the profile of canopy
studies worldwide for nearly a decade. At the Oxford Work-
shop, the participants proposed building on ICAN’s exist-
ing network of contacts and expertise (especially in the US).
ICAN’s protocols, expertise and also the Big Canopy Data-
base under development at The Evergreen State College by
ICAN’s President Nalini Nadkarni and Judy Cushing are
vital assets. To support this process, the resources of ICAN
must be strengthened, internationalised from its largely US
base, and broadened to include a wider range of disciplines.
ICAN is currently seeking funds for this purpose from NSF.

In a complementary way, the GCP acts as an umbrella
structure connecting the alliance of organisations willing to
participate in joint collaborative projects to be included as
part of the programme. The GCP and its Secretariat is guided
by the GCP Steering Committee (listed below), which is
made up of representatives of organisations within the GCP
alliance, of which ICAN is a key part. The Secretariat of the
GCP is hosted by the Global Canopy Foundation based in
Oxford, UK. The Global Canopy Foundation, which was cre-
ated to help support the GCP, can also act as a European
node to help expand ICAN into Europe. Analogous nodes
for ICAN-US and GCF-UK can be developed in other re-
gions of the world in the future. The GCP structure is very
much ‘work in progress’ and is open to new organisations
and individuals.

To help create the right “authorising environment” for the
GCP, Andrew Mitchell attended the meeting of the Subsid-
iary Body on Scientific, Technical, and Technological Advice
(SBSTTA) of the Convention on Biological Diversity (CBD)
in Montreal last November. The CBD is a powerful interna-
tional governmental instrument of compliance on
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biodiversity. After late-night lobbying efforts, our team in-
troduced new language that specifically calls for studies of
forest canopies in relation to biodiversity and climate change.
This will be part of the work programme for the Convention,
beginning in 2002, and should be approved at the next Con-
ference of the Parties (COP6) at The Hague next April. Na-
tional governments who have signed the convention will be
required to report on what they have done to implement this
aspect of the Convention’s work plan. It may be that your
own research could therefore have a new national significance.

Below is a snapshot of key GCP activities over the last year:

Contacts with Potential GCP Partners:
In early 2000, we focused on finding the most advanced

activities in the canopy science field and who the main pro-
tagonists were. We contacted many individuals and institu-
tions and dispatched staff to key meetings and conferences
to make presentations on our vision. We became aware of 10
canopy cranes (3 newly installed this year), over 100 towers,
and many other canopy investigation initiatives led by insti-
tutions such as the Smithsonian, NASA, and universities.

Forming a Global Canopy Alliance:
We found two distinct camps that work in canopies - ecolo-

gists and atmospheric scientists. Communication between
them is poor. The former group investigates the biodiversity
and ecology of the canopy – plants, animals and their inter-
actions - using ropes, walkways, and cranes. They are poorly
co-ordinated globally and generally poorly funded. The lat-
ter group investigates the ecophysiology of the canopy – gas
fluxes, carbon, climate – using towers and remote sensing.
They are well co-ordinated into networks such as EuroFlux
and AmeriFlux and are well-funded with collaborative
projects ($20 to $30 million level). The challenges for the
GCP are to first create a framework for the first group to work
together for mutual benefit, and second, to bridge the gap
between these two communities and encourage them to work
together for mutual benefit.

We have proposed that the GCP help establish an alliance
between these groups and institutions. This has been greeted
with enthusiasm, provided a mechanism for managing such
an alliance and a means of funding it can be found. All parties
agreed that their effectiveness could be better accomplished
and greater funding leveraged through global partnerships,
rather than acting independently.

Forming a GCP Steering Committee:
We formed a Steering Committee and Science Advisory

Board comprising of leading canopy research and conserva-
tion figures around the world. The GCP funded its first Steer-
ing Committee in Bangalore in July 2001 as part of the Asso-

ciation for Tropical Biology Meeting. Representatives from
the UK, US, Japan, Germany, France, Brazil, India, Australia,
and Panama participated in the meeting. We determined the
“Core Values” of the GCP and outlined its “Core Project”
areas:

1. Gathering “Concept Papers”
“Concept Papers” were invited from the Steering Com-

mittee members and others to provide a framework within
which individual research, conservation and education “Core
Projects” will be carried out. Examples include:

a. Biodiversity in the Canopy  -Prof. Roger Kitching,
Griffiths University, Australia.

b. Social Value of Canopy Research– Prof. David Pearce,
University College London, U.K.

c. “Canopy Grid” – A new Modelling and Data Manage-
ment tool for forest canopies. Dr. Judy Cushing, Evergreen
State College & Dr. Robert Muetzfeldt, Centre for Carbon
Management.

2. Testing ‘Pathfinder’ Projects
Two field projects were supported by GCP in its first year:
a. Forest Canopy Structure:  Jointly supported with the

Smithsonian and led by Dr Geoffrey Parker (Smithsonian
Environmental Research Center), this project is using a hand-
held laser distance measuring device known as LIDAR, to
“CAT-Scan” the forest at 16 locations. This will provide the
first detailed digital 3D structure of forest canopies. The re-
sults will be presented at the 2002 Canopy Conference in
Cairns.

b. Epiphytic Fern Communities:  Dr William Foster, Uni-
versity of Cambridge, and his team visited Barito Ulu in Cen-
tral Borneo to compare animal communities in the giant bird’s
nest fern, Asplenium. This is a joint project with the Natural
History Museum, London.

3. Publications
Several publications have resulted from collaborations with

GCP activities.
a. Tropical Forest Canopies – Ecology and Management, published

by Kluwer, August 2001 – The introduction by Andrew
Mitchell calls for setting up of the GCP. Papers by many
ICAN members. Also in Plant Ecology, Vol: 153 Nos. 1 – 2.
April 2002.

b. GCP  6 Month Reports x 2, available from our office.

A canopy series due out in 2002:
c. Part I - International Canopy Crane Network. Edited by Vibeke

Horlyck.
Describes the current network of canopy cranes and how

they are meeting the requirements of the Conventions on
Biological Diversity and Climate Change.

               (continued on next page)
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The Lincoln Park Zoo Neotropic Fund supports field
research in conservation biology throughout Latin America
and the Caribbean.  The fund emphasizes support of gradu-
ate students and other young researchers, particularly those
from Latin America.  Between five and 15 projects are sup-
ported each year.  Awards are seldom greater than US$7500,
and most awards fall in the range of $3000-$6000.  Initial
support is for up to 12 months from the date of award.  Maxi-
mum duration of support is two years.  Deadline for receipt of
Neotropical proposals is 1 September.  For information and
application procedures, contact: Lincoln Park Zoo Neotropic Fund,
Department of Conservation and Science, Lincoln Park Zoo, Chicago, IL
60614; <conservation@Ipzoo.org>; <<www.Ipzoo.com/conservation>>.

Adopt an Acre Program. The Nature Conservancy is
working to protect Ecuador´s Antisana Ecological Reserve,
home to the spectacled bear and Andean condor, both of which
are in serious danger of extinction. The Conservancy is using
its Adopt an Acre® program to purchase 16,000 acres in
Antisana and continue to work with the local community
and government to protect this ecologically important area.
Now you can help too. For only $75, you can Adopt an Acre®
of the Antisana Ecological Reserve.

Located in the mountains  100 miles from Ecuador´s capi-
tal city of Quito, these 300,000 acres of cloud forest and tropi-
cal highlands are also the primary source of Quito´s water
supply. More than 1.4 million people live in Antisana´s area
of influence, and the reserve is increasingly threatened by
new human settlement, illegal hunting, and unsustainable
fishing and agriculture practices.

During the past few years, The Nature Conservancy and
the Ecuadorian group Fundacion Antisana (FUNAN) have
been working with the Ecuadorian government and local com-
munities to protect Antisana through such projects as train-
ing local villagers to become park rangers, promoting sus-
tainable economic development and ecotourism, and teach-
ing the importance of habitat protection and management.

Learn more about the more than 600,000 acres of rainforest
already protected by the Adopt an Acre® program in Latin
America and the Caribbean at <<http://nature.org/
rain_forest_conservation.html>>.

(continued from previous page)
d. Part II – The Global Canopy Handbook. Edited by Andrew

Mitchell
A new edition of Reaching the Rainforest Roof, published 20

years ago by the same author, on techniques of access and
study in the forest canopy.

This is a collaborative effort between Smithsonian Tropi-
cal Research Institute (STRI) and GCP supported by many
contributing researchers. It is funded by United Nations
Environmental Program (UNEP) and the Rufford Founda-
tion.

4. CORE projects in development
The GCP Steering Committee approved nine Core project

areas for the GCP. The following projects are currently in
development:

- A canopy biodiversity rapid assessment programme to
assess the value of the life forms in different forested environ-
ments.

- FluxCAN, an initiative to investigate the relationship
between biodiversity and climate change and the process of
carbon sequestration in the forest canopy.

- An economic assessment of the social value of forest
canopy research.

- A Canopy Training School to offer capacity-building
courses for scientists, forest managers, and conservationists
in biodiversity-rich nations that need extra skills.

Online information is available to the public, policy mak-
ers, and scientists through The Big Canopy Database, cur-
rently being developed at Evergreen State College with funds
from the US National Science Foundation.

- CanopyWorld, an interactive virtual rainforest website
for schools.

Phase I of the GCP to form the Steering Committee and
SAC,  to prioritise key science questions, develop GCP CORE
Projects, and identify lead institutions to carry them out is
almost complete. Phase II of the GCP is due for launch at the
3rd International Canopy Conference in Cairns, Australia in
June 2002. Phase II of the GCP will raise funding at the $5-
6 million level for the period 2002-5. Phase III will aim for
$20-30 million for the period 2005-2010. We welcome your
feedback and participation.

Contact: Andrew Mitchell, Global Canopy Foundation, Halifax House,
University of Oxford, 6-8 South Parks Road, Oxford OX1 3UB, UK.;
Phone: +44(0)1865-271036; Fax: +44(0)1865-271035;
<a.mitchell@globalcanopy.org>; <<http://www.globalcanopy.org>>.

GCP Steering Committee:

Dr Joseph Wright, Smithsonian Tropical Research Institute,Panama
Prof Dieter Anhuf, University of Sao Paulo, Brazil 

Professor Nigel Stork, James Cook University, Australia
Dr Nalini Nadkarni, The Evergreen State College, USA
Dr Pierre Charles Dominique,  COPAS, France
Professor Roger Kitching, Griffith University, Australia 
Dr Meg Lowman,  Marie Selby Botanical Gardens, USA
Dr Toru Nakashaizuka,  University of Kyoto, Japan 
Dr Geoffrey Parker,  Smithsonian Environmental Research Centre, USA  
Dr David Shaw, Wind River Canopy Crane Facility, USA
Talita Fontoura, University d’Estadul, Brazil
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Forestry Images
Looking for a close-up of a bark beetle to show your for-

estry class? Need a shot of bamboo or acacia for your educa-
tional webpage? Look no further than this resource for people
teaching forestry, ecology, or similar topics. A joint venture
by the US Forest Service and the University of Georgia, For-
estry Images holds nearly 4,500 color .jpeg images of forest
plants, insects, silvicultural practices, invasive organisms, and
general natural scenes. Each image page includes a catalog
number, Latin and vernacular nomenclature, and
photographer’s name. Images can be viewed and downloaded
in a variety of sizes, but only registered members can access
images with a resolution of 1536x1024 pixels or above (reg-
istration is free). All images are copyrighted by The Univer-
sity of Georgia, may only be used for nonprofit, educational
purposes, and must bear appropriate citations. Visit <<http://
www.forestryimages.org>>.

From The Scout Report, Copyright Internet Scout Project
1994-2001. <<http://scout.cs.wisc.edu/>>.

CalPhotos
This site, with access to nearly 35,000 images of plants,

fungi, animals, people and culture, and landscapes and habi-
tats around the world, is part of the University of California
Digital Library Project. Many of these spectacular photos may
be used freely for non-commercial purposes as long as the
source is credited and CalAcademy.org is notified of the use.
Photos are searchable by type, name, location, California
county, U.S. State, Country, Continent, Collection or Pho-
tographer. <<http://elib.cs.berkeley.edu/photos/>>.

Climate Change: Science, Strategies, and Solutions
“Facts and Figures”

An online sneak preview of the “Facts and Figures” section
of this forthcoming book from the Pew Center for Global
Climate Change (of the Pew Charitable Trusts) is now avail-
able. The book, Climate Change: Science, Strategies, and Solutions,
conveys the latest information and analyses from experts on
a number of global warming issues: the scientific evidence
that human activities are changing climate; present and pro-
jected impacts of climate change on agriculture, sea level, and
water resources; the main determinants explaining projected
costs of addressing climate change; and US and international
policies and initiatives addressing global warming. The .pdf
file contains visually pleasing, simply stated chapters on glo-
bal and national greenhouse gas and emission levels, along
with a section of conversion tables and Web links. This is a
good reference for college students taking an introductory
environmental science course. <<http://www.pewclimate.org/book/>>.

From The Scout Report, Copyright Internet Scout Project
1994-2001. <<http://scout.cs.wisc.edu/>>.

PPPPPUBLICATIONSUBLICATIONSUBLICATIONSUBLICATIONSUBLICATIONS

Non-Timber Forest Products of the North-West
District of Guyana

This book is in two parts, containing an inventory of 587
useful plants, a description of their uses, harvesting and pro-
cessing methods, and an account of their abundance in vari-
ous forest types.  A unique document for all practitioners and
indigenous people with an interest in sustainable forest use,
particularly for those working in the Guyana Shield.

“Woody Plants in North America” is an interactive mul-
timedia identification tutorial for woody plants found
throughout North America.  The two-CD set is split into
angiosperms (hardwoods) and gymnosperms (softwoods).
The software includes a morphology section that familiarizes
you with terms used in the identification of plants.  The main
body of the tutorial contains over 9,500 pictures and full-
text descriptions of leaves, twigs, fruit, flowers, bark, and form
for 470 species of woody plants.  Contact Kendall/Hunt Pub-
lishing at (800) 228-0810 to order this product.

(Reprinted from NEC-ISA Arboricultural Quarterly, No
01-1, Winter 2001)

Seeds, Seedlings and Gaps–Size Matters.  A Study in
the Tropical Rain Forest of Guyana

This study sheds light on how gap size and light intensity
affect the species composition and, therefore, the future avail-
ability of commercial tree species in the rainforest of Guyana.
On the basis of the results, the author recommends limiting
the gap size to a maximum of 800 m² and keeping logging
damage to seedlings and saplings to a minimum.

(Reference: Rose, S.A. (2000). Seeds, seedlings, and gaps - size
matters.  A study in the tropical rain forest of Guyana.  Tropenbos-
Guyana Series 9.  Tropenbos-Guyana Programme,
Georgetown, Guyana.  ISBN 90-393-2555-5.  Price: NLG
17.50)

Streetscape Design Video
The USDA Forest Service Northeast Center for Urban and

Community Forestry, in cooperation with the University of
Massachusetts Department of Natural Resources Conserva-
tion, has completed an 18-minute video that addresses the
use of trees along streetscapes in urbanized areas.  Titled
“From Sketch to Streetscape, “ the video, which will also be
available in CD ROM format, is intended to provide design-
ers, landscape architects, and planners an introduction to the
physiologic, aesthetic, and functional use of trees as an ele-
ment of the urban streetscape.  Contact Dr. David Blonjiarz
<dbloniarz@fs.fed.us>.

(Reprinted from Oregon CommuniTree News, Volume
11, Number 1, Spring 2001)
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[Ed. note: Since there is 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 re-

prints; most were discovered through monthly literature searches

(AGRICOLA, CAB, and FORESTRY ABSTRACTS).

CCCCCANOPYANOPYANOPYANOPYANOPY S S S S STRUCTURETRUCTURETRUCTURETRUCTURETRUCTURE

Ozawa, H., K. Itoh, & Y. Hori. 2000. Shoot structure and dynamics of
saplings and canopies of three deciduous broad-leaved trees of a coppice
forest in central Japan. Trees 14:206-214.

Rood, S.B., S. Patiño, K. Coombs, & M.T. Tyree. 2000. Branch sacrifice:
cavitation-associated drought adaptation of riparian cottonwoods. Trees
14:248-257.

Sellin, A. 2000. Estimating the needle area from geometric measurements:
application of different calculation methods to Norway spruce. Trees
14:215-222.

EEEEECOSYSTEMCOSYSTEMCOSYSTEMCOSYSTEMCOSYSTEM P P P P PROCESSESROCESSESROCESSESROCESSESROCESSES

Emmett, B.A., D. Boxman, M. Bredemeier, P. Gundersen, O.J. Kjønaas, F.
Moldan, P. Schleppi, A. Tietema, & R.F. Wright. 1998. Predicting the
effects of atmospheric nitrogen deposition in conifer stands: evidence
from the NITREX ecosystem-scale experiments. Ecosystems 1:352-360.

Kerstiens, G. 2001. Meta-analysis of the interaction between shade-toler-
ance light environment and growth response of woody species to elevated
carbon dioxide. Acta Oecologica 22:61-69.

FFFFFORESTORESTORESTORESTOREST-A-A-A-A-ATMOSPTMOSPTMOSPTMOSPTMOSPHEREHEREHEREHEREHERE I I I I INTERANTERANTERANTERANTERACTIONSCTIONSCTIONSCTIONSCTIONS

Demerjian, K.L. 2000. A review of national monitoring networks in North
America. Atmospheric Environment 34:1861-1884.

Geron, C., R. Rasmussen, R.R. Arnts, & A.B. Guenther. 2000. A review and
synthesis of monoterpene speciation from forests in the United States.
Atmospheric Environment 34:1761-1781.

Heuer, K., K.A. Tonnessen, & G.P. Ingersoll. 2000. Comparison of precipi-
tation chemistry in the central Rocky Mountains, Colorado, USA. Atmo-
spheric Environment 34:1713-1722.

Lamb, D., & V. Bowersox. 2000. The national atmospheric deposition pro-
gram: an overview. Atmospheric Environment 34:1661-1663.

Wesely, M.L., & B.B. Hicks. 2000. A review of the current status of knowl-
edge on dry deposition. Atmospheric Environment 34:2261-2282.

Zeller, K.F. 1999. Wintertime ozone fluxes and profiles above a subalpine
spruce-fir forest. Journal of Applied Meteorology 39:92-101.

Zeller, K.F., D. Harrington, A. Riebau, & E. Donev. 2000. Annual wet and
dry deposition of sulfur and nitrogen in the snowy range, Wyoming.
Atmospheric Environment 34:1703-1711.

Zeller, K.F., & N.T. Nikolov. 2000. Quantifying simultaneous fluxes of
ozone, carbon dioxide and water vapor above a subalpine forst ecosystem.
Evironmental Pollution 107:1-20.

Zeller, K.F., D. Youngblood Harrington, R. Fisher, & E. Donev (2000).
Determining atmospheric deposition in Wyoming with IMPROVE and
other national programs. Ft. Collins, CO, USDA (Forest Service) Rocky
Mountain Research Station:1-34.
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IIIIINVERNVERNVERNVERNVERTEBRATEBRATEBRATEBRATEBRATESTESTESTESTES

Basset, Y. 2001. Communities of insect herbivores foraging on mature trees
vs. seedlings of Pourouma bicolor (Cecropiaceae) in Panama. Oecologia
129:253-260.

Basset, Y., Charles, E.L., Hammond, D.S. & Brown, V.K. 2001. Short-term
effects of canopy openness on insect herbivores in a rain forest in Guyana.
Journal of Applied Ecology 38:1045-1058.

Behan-Pelletier, V.M., & N.N. Winchester. 1998. Arboreal oribatid mite
diversity: colonizing the canopy. Applied Soil Ecology 9:45-51.

Fagan, L.L., & N.N. Winchester. 1999. Arboreal arthropods: diversity and
rates of colonization in a temperate montane forest. Selbyana 20:171-178.

Smrz, J., & J. Kocourková. 1999. Mite communities of two epiphytic lichen
species (Hypogymnia physodes and Parmelia sulcata) in the Czech Republic.
Pedobiologia 43:385-390.

Willott, S.J. 1999. The effects of selective logging on the distribution of
moths in a Bornean rainforest. The Royal Society 354:1783-1790.

LLLLLIGHTIGHTIGHTIGHTIGHT     TTTTTRANSMISSIONRANSMISSIONRANSMISSIONRANSMISSIONRANSMISSION

Brunner, A., & G.D. Nigh. 1998. Light absorbtion and bole volume growth
of individual Douglas-fir trees. Tree Physiology 20:323-332.

Courbaud, B. 1998. Comparing light interception with stand basal area for
predicting tree growth. Tree Physiology 20:407-414.

Nackaerts, K., P. Coppin, B. Muys, & M. Hermy. 2000. Sampling method-
ology for LAI measurements with LAI-2000 in small forest stands. Ag-
ricultural and Forest Meteorology 101:247-250.

Sinoquet, H., M. Rakocevic, & C. Varlet-Grancher. 2000. Comparison of
models for daily light partitioning in the multispecies canopies. Agricul-
tural and Forest Meteorology 101:251-263.

MMMMMICROMETEOROLOGYICROMETEOROLOGYICROMETEOROLOGYICROMETEOROLOGYICROMETEOROLOGY

Alados, I., F.J. Olmo, I. Foyo-Moreno, & L. Alados-Arboledas. 2000. Esti-
mation of photosynthetically active radiation under cloudy conditions.
Agricultural and Forest Meteorology 102:39-50.

Campbell, J., & D.S. Coxson. 2001. Canopy microclimate and arboreal li-
chen loading in subalpine spruce-fir forest. NRC Canada 79:537-555.

Kellomäki, S., & K.-Y. Wang. 1999. Short-term environmental controls on
carbon dioxide flux in a boreal coniferous forest: model computation com-
pared with measurements by eddy covariance. Ecological Modelling
128:63-83.

MMMMMODELINGODELINGODELINGODELINGODELING

Anderson, M.C., J.M. Norman, T.P. Meyers, & G.R. Diak. 1999. An ana-
lytical model for estimating canopy transpiration and carbon assimilation
fluxes based on canopy light-use efficiency. Agricultural and Forest Me-
teorology 101:265-289.

Brook, J.R., L.M. Zhang, F. Di-Giovanni, & J. Padro. 1999. Description and
evaluation of a model of deposition velocities for routine estimates of air
pollutatnt dry deposition over North America.  Part I: model development.
Atmospheric Environment 33:5037-5051.

Brook, J.R., L.M. Zhang, L. Yifan, & D. Johnson. 1999. Description and
evaluation of a model of deposition velocities for routine estimates of air
pollutant dry deposition over North America. Part II: review of past mea-
surements and model results. Atmospheric Environment 33:5053-5070.
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Hutjes, R.W.A., A. Wierda, & A.W.L. Veen. 1990. Rainfall Interception in
the Tai Forest, Ivory Coast: Application of two simulation models to a
humid tropical system. Journal of Hydrology 114:259-275.

NNNNNUTRIENTUTRIENTUTRIENTUTRIENTUTRIENT C C C C CYCLINGYCLINGYCLINGYCLINGYCLING

Johnson, S.D., & L.A. Nilsson. 1998. Pollen carryover, geitonogamy, and the
evolution of deceptive pollination systems in orchids. Ecology 80:2607-
2619.

Lusk, C.H., & O. Contreras. 1999. Foliage area and crown nitrogen turnover
in temperate rain forst juvenile trees of differing shade tolerance. Journal
of Ecology 87:973-983.

Steege, H.t., & J.H.C. Cornelissen. 1988. Collecting and studying bryo-
phytes in the canopy of standing rain forest trees. Methods in Bryology
285-290.

PPPPPLANTLANTLANTLANTLANT P P P P PHYSIOLOGYHYSIOLOGYHYSIOLOGYHYSIOLOGYHYSIOLOGY

Bassow, S., & F.A. Bazzaz. 1998. How environmental conditions affect canopy
leaf-level photosynthesis in four deciduous tree species. Ecology 79:2660-
2675.

Eklund, L. 1999. Internal oxygen levels decrease during the growing season
and with increasing stem height. Trees 14:177-180.

Rijkers, T., T.L. Pons, & F. Bongers. 2000. The effect of tree height and
light availability on photosynthetic leaf traits of four neotropical species
differing in shade tolerance. Functional Ecology 14:77-86.

Ross, J., V. Ross, & A. Koppel. 2000. Estimation of leaf area and its vertical
distribution during growth period. Agricultural and Forest Meteorology
101:237-246.

Uemura, A., A. Ishida, T. Nakano, I. Terashima, H. Tanabe, & Y. Matsumoto.
2000. Acclimation of leaf characteristics of Fagus species to previous-year
and current-year solar irradiances. Tree Physiology 20:945-951.

PPPPPLANTSLANTSLANTSLANTSLANTS

Doyle, G. 2000. Strangler figs in a stand of dry rainforest in the lower
Hunter Valley, NSW. Australian Geographer 31:251-264.

Frank, D., & M. Finckh. 2000. Bioindication study of the degree of distur-
bance in forests in the national reserve Valdivia. Documento-Tecnico -
Chile-Forestal. 2000, No. 132, 8 pp.; 14 ref.

Franks, A.J., & D.M. Bergstrom. 2000. Corticolous bryophytes in micro-
phyll fern forests of south-east Queensland: distribution on Antarctic
beech (Nothofagus moorei). Austral-Ecology 25:385-393.

Freiberg, M. 1999. The vascular epiphytes on a Virola michelii tree
(Myristicaceae) in French Guiana. Ecotropica 5:75-81.

Freiberg, M., & E. Freiberg. 2000. Epiphyte diversity and biomass in the
canopy of lowland and montane forest in Ecuador. Journal of Tropical
Ecology 16:673-688.

Ghosal, S., A.V. Muruganandam, S. Chauhan, K. Kawanishi, K. Saiki, &
N.M. Nadkarni. 1999. Crown humus: part I - the chemistry of the canopy
organic matter of rain forests in Costa Rica. Indian-Journal-of-Chemis-
try.-Section-B, Organic-including-Medicinal 38:67-75.

Goward, T., & A. Arsenault. 2000. Cyanolichen distribution in young
unmanaged forests: a dripzone effect? Bryologist 103:28-37.

Griffiths, H., & K. Maxwell. 1999. In memory of C. S. Pittendrigh: does
exposure in forest canopies relate to photoprotective strategies in epi-
phytic bromeliads? Functional Ecology 13:15-23.

Hazell, P. 1999. Conservation and yield aspects of old European aspen
Populus tremula L. in Swedish forestry. Acta Universitatis Agriculturae
Sueciae. Silvestria 102.

Heilman, M.A., & R.G. Carlton. 2001. Methane oxidation associated with
submersed vascular macrophytes and its impact on plant diffusive meth-
ane flux. Biogeochemistry 52:207-224.

Helbsing, S., M. Riederer, & G. Zotz. 2000. Cuticles of vascular epiphytes:
efficient barriers for water loss after stomatal closure? Annals of Botany
86:765-769.

Hietz, P., W. Wanek, & M. Popp. 1999. Stable isotopic composition of
carbon and nitrogen and nitrogen content in vascular epiphytes along an
altitudinal transect. Plant, Cell and Environment 22:1435-1443.

Holtum, J.A.M., & K. Winter. 1999. Degrees of crassulacean acid metabo-
lism in tropical epiphytic and lithophytic ferns. Australian Journal of
Plant Physiology 26:749-757.

RRRRREMOTEEMOTEEMOTEEMOTEEMOTE S S S S SENSINGENSINGENSINGENSINGENSING

Ritters, K., J. Wickham, R. O’Neill, B. Jones, & E. Smith. 2000. Global-
scale patterns of forest fragmentation. Conservation Ecology 4:1-22.

RRRRRESEARCHESEARCHESEARCHESEARCHESEARCH E E E E EQUIPMENTQUIPMENTQUIPMENTQUIPMENTQUIPMENT     ANDANDANDANDAND M M M M METHODOLOGYETHODOLOGYETHODOLOGYETHODOLOGYETHODOLOGY

Walter, J.-M.N., & E.F. Torquebiau. 2000. The computation of forest leaf
are index on slope using fish-eye sensors. Life Sciences 323:801-813.

TTTTTREEREEREEREEREE A A A A ARCHITECTURERCHITECTURERCHITECTURERCHITECTURERCHITECTURE

King, D.A., & J.H. Maindonald. 1999. Tree achitecture in relation to leaf
dimensions and tree stature in temperate and tropical rain forests. Jour-
nal of Ecology 87:1012-1024.

Sillett, S.C., & R. Van Pelt. 2000. A redwood tree whose crown may be the
most complex on earth. L’Arbre. Biologie Et Développement 11-18.

MMMMMISCELLANEOUSISCELLANEOUSISCELLANEOUSISCELLANEOUSISCELLANEOUS

Murray, G.L.D., R.L. Edmonds, & J.L. Marra. 2000. Influence of partial
harvesting on stream temperatures, chemistry, and turbidity in forests
on the western Olympic Peninsula, Washington. Northwest Science 74.

Nadkarni, N. 2001. Enhancement of forest canopy research, education, and
conservation in the new millenium. Plant Ecology 153:361-367.

CCCCCOOOOONTRIBUTENTRIBUTENTRIBUTENTRIBUTENTRIBUTE     TTTTTOOOOO W W W W WHAHAHAHAHATTTTT’’’’’SSSSS U U U U UPPPPP?????

The International Canopy Network (ICAN) is currently
seeking articles and information for the upcoming issue of
What’s Up?, set for publication in March, 2001. ICAN ac-
cepts articles, meeting and workshop announcements, re-
lated website addresses, and citations.  Contributions can be
sent via e-mail attachment, fax, or snail mail.  Articles up to
1500 words are accepted (WORD format preferred) and
graphics are welcomed (.jpg format preferred). The deadline
for submissions is February 15, 2002. For further informa-
tion, please contact the ICAN office:

David Franklin, Outreach Coordinator/Editorial Assistant;
(360) 866-6788; <canopy@evergreen.edu>.
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$ 30 Regular Subscriber                          Please check below if you are a new subscriber:
$ 20 Student Subscriber
$ 50 Institutional/Corporate

~Additional tax-deductible donations are welcomed~
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