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Arthropod diversity in stringybark Eucalyptus obliqua

As winter arrives in the northern hemisphere, we are be-
ginning our second summer of mapping and trapping
arthropods in the treetops of the stringybark Eucalyptus obliqua
in southern Tasmania, Australia. We had a busy field season
last year, catching insects with sticky traps and generating
detailed maps of the branching architecture of these massive

trees. We are testing
the hypothesis that
older trees have more
diverse fauna than
younger trees, and in-
vestigating the habitats
that may be responsible
for these distributions.

We use single-rope
access methods and
mapping techniques

utilized by Robert Van Pelt’s field crew. The rope techniques
were generated while mapping coniferous trees with ICAN
in the summer of 2001. Fishing line is launched by projectile
over a branch, ascenders are used to climb, and arborist
doubled rope lanyards are used to gain access to the top of
the tree. Upon reaching the top, a cord is left in place to facili-
tate future access.

Maps have been created with 3D computer-aided design
software to generate virtual models of these trees. The map-
ping techniques were modified from those developed by Steve
Sillett, Robert Van Pelt, and Nalini Nadkarni for measuring
the structure of coniferous trees. We modified their methods
to compensate for less-specialized surveying equipment and
to clarify the topological branching patterns that occur in
angiosperm crowns.

Last year, we used sticky traps to compare different loca-
tions within trees, and this year we will be using omnidirec-

Report from the canopy down under
tional flight traps and bark funnel traps made from recycled
soda bottles to sample a wider range of animals. Based on a
sample size of four trees (with 8 traps in each), we found
several statistically-significant differences. Beetle species rich-
ness was higher in traps placed in upper branches than in
lower branches. Fly abundance was
higher on branches compared to trunks,
while bug and spider abundances were
higher on trunks than branches.

The stringybarks, along with the
nearby Eucalyptus regnans, dominate the
world’s largest and tallest angiosperm
forest. They are the center of much con-
troversy in Tasmania. The forestry in-
dustry and state government continue
to harvest the old-growth forests, while
an active and motivated “green” popu-
lation has made the clear-felling and
wood-chipping of these forests a na-
tional concern. Research on the arthro-
pod biodiversity associated with these
trees will add to the knowledge avail-
able when debating a future for these
forests and the industry.

If you are interested in getting in-
volved, seeing photographs, rendering
3D tree models, trapping canopy inver-
tebrates, or sharing information on how specifics within tree
habitats contribute to the overall big picture, visit <<http://
www.geog.utas.edu.au/yoav>> .

Thanks to all field helpers, the Australian Geographic So-
ciety, and Vertical Pty. Ltd.

Yoav Daniel Bar_Ness; Geography and Environmental Studies, Uni-
versity of Tasmania, Hobart, Australia, <ybarness@utas.edu.au>.

Virtual 3D model
of a tree
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Canopy leaves, twigs, fruit, and seeds, which provide habi-
tat for herbivores, inevitably become canopy litter. The litter
lodges in epiphytes and treeholes and falls to the forest floor,
forming a new habitat for detritivore and fungivore inverte-
brate communities.

Microcosms and microhabitats provide a useful way of
investigating changing parameters along gradients because
they can be quantified. This is impossible in whole-forest or
other major ecosystems. At the Luquillo Experimental For-
est (LEF) in eastern Puerto Rico, we studied the detrital and
aquatic communities of bromeliad microcosms along an
elevational, temperature and rainfall gradient (Richardson
1999, Richardson et al. 2000) over a three-year period and in
three forest types: tabonuco (400 m), palo colorado (750 m),
and dwarf forest (1000 m).

Animal abundance declined along the gradient coinciding
with a decline in minerals in the litter trapped by the plants,
and a decline in forest net primary productivity. Animal spe-
cies richness was also at its lowest in the dwarf forest at the
summits, but peaked at mid-elevation in the palo colorado
forest. These results are consistent with those reported for
other forests and a variety of animal and plant groups, and
have usually been interpreted as due to the primary effects of
climate change along an elevational gradient. However, it was
impossible to distinguish between these causes and the sec-
ondary effects of forest type providing different litter charac-

teristics and differences in forest structure. There was no con-
trol for forest type.

In the LEF, the sierra palm Prestoea montana, provides this
control, as it occurs in stands along the whole elevational
gradient. By sampling palm and non-palm forest floor litter
within each forest type over three years, we were able to dis-
tinguish between the effects of climate and those due to the
chemical and physical characteristics of the litter. Animals
were extracted using Tullgren funnels, counted, and identi-
fied. The dried litter was weighed and chemically analyzed.

In general, palm litter samples were richer in minerals than
non-palm litter, significantly so at the highest elevation,
where leaching might have been expected in the palm as well
as non-palm litter. Palm litter supported a higher animal bio-

mass than non-palm litter and animal abundance mirrored
the pattern of mineral amounts. As in the bromeliad study,
animal abundance declined significantly along the elevational
gradient in the non-palm litter, but there was no correspond-
ing decline in the palm litter, despite differences in climate
along the gradient. This pattern could be seen in all groups,
as diverse as isopods, centipedes and millipedes, dipteran
larvae, ants, beetle larvae and adults, and Homoptera and
Hemiptera.

Species richness showed the same pattern, and declined
along the gradient in the type-forests  along the gradient but

The effects of forest type and elevation on the diver-
sity of litter invertebrate communities in a montane

tropical rainforest in Puerto Rico

Amounts of litter and abundance and diversity of invertebrates in palm and non-palm litter of three forest types at different

elevations in the Luquillo Experimental Forest, Puerto Rico [means of pooled data over 3 yr].



3

Vol. 10 No. 1 Fall, 2003

was remarkably consistent in palm litter. We did not detect a
mid-elevational peak, as we did in the bromeliad communi-
ties.

Communities were compared between adjacent forests and
the most widely separated tabonuco and dwarf forests, using
Sørensen’s Index of Similarity. Palm litter communities were
more similar to each other than non-palm communities,
which became less similar up the gradient. Even between the
most widely-separated palm forests, there was a high degree
of similarity.

The differences observed from the lower slopes to the sum-
mits, in abundance, species richness, and uniformity of com-
munities are better explained by the contribution of differ-
ent forest canopies rather than a direct elevational effect of
temperature and rainfall differences. It would be tempting to
assume that the significant differences in animal abundance
and species richness between palm and non-palm litter at
the same elevation are due to its higher mineral content, but

 Forest canopy studies mini-course
for graduate students

One of the characteristics of an emerging field of science is
the development of training programs for the next genera-
tion of researchers and educators. At this time, the field of
canopy studies lacks any formal graduate program. Students
who seek training at the graduate level must currently either
rely on a single researcher, or piece together courses and field-
work from multiple institutions and mentors without a fa-
cilitating structure. Graduate-level courses in canopy stud-
ies have only been presented in a very few institutions (e.g.,
Dr. Steve Sillett, Humboldt State University, Arcata, Cali-
fornia). However, interest in graduate-level classes and pro-
grams in canopy studies is high and increasing as the field
continues to expand.

As a first step in creating a scientifically-sound curricu-
lum in canopy studies, staff at the International Canopy
Network (ICAN) are creating a set of lectures and support-
ing materials aimed at students at the graduate level. ICAN
will disseminate this set of “distance learning lectures” via
the web so that it will be available to any faculty member or
student around the world. The “Forest Canopy Studies Mini-
Course” will augment the ICAN’s educational mission.

The materials will be presented in the format of a set of
“topic units”, each of which will conform to a harmonized
structure and comprise of the following: 1) a set of lecture

notes; 2) an accompanying Power Point presentation with
relevant graphics; 3) a downloadable (.pdf) file of a primary
reading; 4) a list of background text readings, websites, vid-
eos, and other resources; and 5) a videotape of a person giving
the lecture, available upon request by mail from the ICAN
office.

Although the primary audience is students focused on
canopy studies, the Mini-Course can also be used as a teach-
ing tool for academics wishing to present information about
the forest canopy to their students in other disciplines and
courses (e.g., ecology, forestry, botany, conservation). For
example, our lecture notes and accompanying visuals on for-
est-atmosphere interactions within canopy forests could pro-
vide a professor teaching plant ecology the necessary infor-
mation and framework for a well-rounded lecture on epiphyte
ecology or the effects of global climate change on forest veg-
etation.

Preparing a comprehensive presentation of a fledgling and
fragmented scientific discipline such as canopy studies will
take more than the efforts of a single person. We welcome
input from others in the canopy research and education com-
munity. This could take three forms. First, you could review
and comment on the overall structure and components of the

continued on page 7

palm litter is physically very different from other litter types.
The flat fronds form layers like wet blotting paper as they
decay, and it may be that it provides a more stable and favor-
able humid habitat in which animals can survive better than
in other litter types, especially in the dry season.

REFERENCES

Richardson, B. A. 1999. The bromeliad microcosm and the
assessment of faunal diversity in a neotropical forest.
Biotropica 31:321-336.

Richardson, B. A., Richardson, M. J., Scatena, F. N. & W. H.
McDowell. 2000.Effects of nutrient availability on bro-
meliad populations and their invertebrate communities in
a humid tropical forest in Puerto Rico. Journal of Tropical Ecol-
ogy 16:167-188.

Barbara Richardson, Associate Scientist, Luquillo LTER; 165 Braid
Road, Edinburgh EH10 6JE, U.K.; <mjrichardson@clara.net>.
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In conjunction with a tree canopy project on cryptogam
biodiversity (Counts et al. 2000; Snell et al. 2003), we ob-
tained baseline data on insect biodiversity. Our aims were to
construct a list of taxa collected in the canopy and seek corre-
lations between insect diversity and tree species and tree size.
Four “Santa Fe
canopy traps”
(Fig. 1), or “com-
posite flight-in-
tercept traps”
(Basset et al.1997),
were placed in
trees from 13-20
m above the
ground from 6-21
July 2002 at Big
Oak Tree State
Park, Mississippi
County, Mis-
souri. The traps
were rotated
among nine species of trees for five-day periods per tree. We
used the following taxa: shellbark hickory (Carya laciniosa, per-
simmon (Diospyros virginiana), green ash (Fraxinus pennsylvanica),

pumpkin ash
( F r a x i n u s
t o m e n t o s a ) ,
sweetgum  (Liq-
u i d a m b a r
styraciflua), eastern
c o t t o n w o o d
(Populus deltoides),
swamp chestnut
oak (Quercus
m i c h a u x i i ) ,
b a l d c y p r e s s
( T a x o d i u m
distichum), and
American elm
(Ulmus americana).
Insects fell into
collecting bottles
containing 70%
isopropyl alcohol
and were identi-
fied to order,
family, and

Canopy insect biodiversity in a Missouri state park

Order Families Species Individuals

Coleoptera  25  85 255

Hemiptera 19 54 1,307

Hymenoptera 18 40 147

Diptera 22 56 448

Lepidoptera 10  25 54

Miscellaneous Orders 13 23 77

Table 1.  Summary of insect taxa collected in canopy
traps at Big Oak Tree State Park

“morphospecies”. In all, 14 orders, 106 families, 276
“morphospecies” and 2,268 individuals were collected.

The most abundant families included the bark beetles (Co-
leoptera: Scolytidae), aphids (Hemiptera: Aphidae), leafhop-

pers (Hemiptera:
C i c a d e l l i d a e ) ,
chalcidoid wasps
(Hymenoptera:
Chalcidoidea),
ants (Hy-
m e n o p t e r a :
F o r m i c i d a e ) ,
midges (Diptera:
Chironomidae),
biting midges
( D i p t e r a :
Cecidomyiidae),
and leafminer
moths (Lepi-

doptera: Gracillariidae).

Rarities and oddities included springtails
(Collembola:Entomobryidae), which have been found liv-
ing along branches in canopy habitats (Prinzing 1997,
Palacios-Vargas et al. 1998), a dusty-wing (Neuroptera:
Coniopyterygidae), a cedar beetle (Coleoptera: Rhipiceridae),
an achilid planthopper (Hemiptera: Achilidae), and a shore
bug (Hemiptera: Saldidae).  One important find was a flatid
planthopper (Metcalfa pruinosa), a species that has spread rap-
idly since its introduction to southern Europe (Wilson and
Lucchi 2001). Finding 13 specimens in the canopy supports
the assumption that these insects are present in the treetops,
not just near the ground.

Our analyses of the data indicated that there were no cor-
relations among the number of insect taxa and tree species,
tree height, tree size (measured at DBH), or canopy trap height.
This suggests that insects captured in canopy traps were
moving through the canopy and were not necessarily associ-
ated with tree species. Numerous factors such as tempera-
ture, wind, and tree location within forested areas are likely to
affect canopy trap captures. Future studies should focus on
the relationship of particular insect taxa and those factors
likely related to their presence in the canopy.

Fig. 1: Santa Fe canopy trap
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  This research project, entitled “Tree canopy Biodiversity
in Selected Missouri State Parks”, was funded by the Mis-
souri Department of Natural Resources.
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Stephen W. Wilson, Nicole M. Svatos, and Harold W. Keller

Contact: Harold Keller, Department of Biology Central  Missouri
State University Warrensburg, MO  64093, USA;
<keller@cmsu1.cmsu.edu>; <<http://faculty.cmsu.edu/mtxo/>>.

Have you recently moved or changed your e-mail address?
If so, please let us know so we can keep your records cur-
rent. E-mail your new information to <canopy@evergreen.edu>.

Original painting of maple tree by
Chuck Willyard <willoyard@msn.com>
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Global Canopy
Programme

Update

“Pro-Dosel” 2003, Cuba’s first canopy workshop
Other than Jorge Ferro’s studies of epiphytes over the past

20 years, very little is known about the ecology of species in
the canopy of Cuba’s forests, Tropical wet forests exist on
the steep mountains in the east. The extraordinary and inac-
cessible limestone mountains of Viñales National Park in the
west support numerous endemic species yet to be docu-
mented. Cuba support the richest diversity of palms any-
where in the world; some 50% of its plant species are found
nowhere else.

Cuba held its first canopy workshop, “Pro-Dosel 20O3”,
at World Heritage Site at Viñales in October, 2003. The work-
shop was organised by ICAN representative Dr Jorge Ferro
Diaz, an ecologist with ECOVIDA. Andrew Mitchell, Direc-
tor of the GCP, and Peter Horchler, Research Manager of the
Leipzig canopy crane in Germany, each presented papers to
approximately 25 Cuban researchers from Havana and the
province of Pinar del Rio. There was considerable interest in
modern methods of gaining access to the canopy.

Francisco Cejas Rodriguez, Director of CENBIO, the Cen-
ter for Biodiversity in Havana, discussed the comprehensive
biodiversity information on Cuba’s research community and
its activities. A website to communicate this, including de-
tailed species databases, will be online in the near future.
This website is part of Cuba’s commitment to the Conven-
tion on Biological Diversity (CBD) Clearing House Mecha-
nism and the Global Biological Information Facility of the
OECD. Cejas also presented Cuba’s National Biodiversity
Strategy Action Plan to the GCP. Topics of other papers in-
cluded birds, bats, epiphytes, and other groups in Cuban
forests, as well as on EU mechanisms for supporting forest
research in Cuba.

Outcomes of the meeting included commitments to:

1. Exchange information with the GCP and the Bo-
tanical Institute in Leipzig to help foster canopy science in
Cuba;

2. Seek funding to enable Cuban participation in the
GCP Canopy Training Course in Brazil (managed by the
University of Ouro Preto) with funds from the Environment
Fund of the UK Foreign and Commonwealth Office;

3. Collaborate to create a specific canopy-focused
project for Cuba;

4. Hold a canopy-focused session as part of the Carib-
bean regional biological conference to be held in Havana in
November 2003.

ICAN members who wish to participate or who can offer
support to Cuba’s efforts to explore its canopies should con-
tact Jorge Ferro <jferro@ecovida.pinar.cu> or Andrew Mitchell:
<a.Mitchell@globalcanopy.org>

PROJECT IBISCA , PANAMA

Over 35 entomologists from 15 countries participated in
Project IBISCA’s “International Biodiversity and Systemat-
ics” symposium.  Conducted in San Lorenzo National Park
on Panama’s Caribbean coast between September and No-
vember 2003, the Symposium investigated the Biodiversity
of Soil and Canopy Arthropods.  The project was designed
by Bruno Corbara (Université Blaise, Pascal, France) and Yves
Bassett (Smithsonian Tropical Research Institute (STRI)),
and was supported by the French pharmaceutical and chemi-
cals group company SOLVAY with additional support from
STRI and the GCP. This project marked the first attempt to
use both mobile and static systems (cranes, balloons, the
canopy raft, and climbers) to comprehensively investigate
vertical stratification and beta diversity of arthropods in a
rainforest, along with spatial and temporal replication of sam-
pling sites. Results will be critical to better understand the
distribution of diversity on earth.  A second survey is planned
for May 2004. Look for a report in a future edition of “What’s
Up?”
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program, alerting us to pieces that are missing. Second, you
could contribute an entire (or partial) “topic unit” for which
you have expertise, e.g., submit a set of lecture notes, power
point presentation, images, and/or reading lists for inclusion
and dissemination. Third, you could augment or modify
materials in an existing topic unit. We particularly seek ma-
terials on the topics of “effects of human activities”, “inverte-
brates and vertebrates in the canopy” and “future directions
for canopy studies”.

Our preliminary outline for the mini course is as follows:

1. Introduction to the field of forest canopy research
General development pathways of scientific fields
Methods of access in canopy studies
Progression of development in types of studies, data

exchange, communication, relevance to society
Current issues and challenges in canopy studies
Case study: canopy seed bank dynamics in tropical

montane cloud forest

2. The forest canopy environment
Physical gradients and stratification
Distribution of light
Effects of canopy structure on gases
Physical mdification of atmospheric fluids
Deposition, modification, and retention of airborne

particulates
Canopy soils

3. Forest canopy structure
Historical approaches to studying canopy structure
Geographical trends (temperate, tropical, boreal)
Spatial categorization of canopy structure
Spatial scaling in forest canopy studies
Fractals and topological issues

4. Forest canopy functions
Interception and modification of atmospheric inputs
Light/energy
Water
Nutrients
Habitat for animals

5. Canopy-dwelling vascular plants
Biodiversity
Biogeography
Physiological adaptations to canopy life
Seed bank distribution
Germination and growth
Response to disturbance; succession

graduate mini-course, from page 3
6. Canopy-dwelling non-vascular plants

Biodiversity
Biogeography
Physiological adaptations to canopy life
Response to disturbance; succession

7. Invertebrates in the canopy
Biodiversity & global patterns
Physiological adaptations to canopy life
Plant-insect interactions - pollination, dispersal
Response to disturbance; succession

8. Vertebrates in the canopy
       Biodiversity and issue of global patterns
       Physiological adaptations to canopy life (flight,

prehensile tails, gliding flaps)
Plant-vertebrate interactions  (pollination, dispersal,

transport, frugivory)
      Canopy as corridors for vertebrates
      Response to disturbance; succession

9. Effects of human activities on canopy biota
Air pollution
Fragmentation
Global climate change
Hunting pressures
Harvesting (e.g., mosses, leave trees, orchids)

10. Future directions for canopy studies
Research
Experimental approaches
Modelling approaches
Mapping technologies, remote sensing
Education
Outreach to non-scientists
Conservation – the canopy ethic
Economics - links to conservation  & market valuation
Political issues and global challenges

Additional information and academic materials sought for
each topic unit is available on the ICAN website <<http://
www.evergreen.edu/ican>>.

We anticipate that the institution of this “centributed”
mini-course might satisfy the immediate need of having
graduate-level materials available to a widespread audience.
We hope it will lead to more extensive offerings at particular
institutions in the future. We welcome your suggestions.

Contact: Adrian Wolf <woladr03@evergreen.edu> or Nalini Nadkarni
<NadkarnN@evergreen.edu)>; Phone: (360) 867-6788.



8

Vol. 10 No. 1 Fall, 2003

ANNOUNCEMENTS

What’s up with ICAN and canopy projects?
We are pleased to announce that back issues of “What’s

Up?” are now available online in PDF format. Visit <<http://
www.evergreen.edu>>.

As a new benefit for ICAN members, you can now have
your CV posted online via the ICAN website. If you are a
current member and would like to take advantage of this ben-
efit, please e-mail us your formatted CV in Word or PDF
format, along with a photo. Posted CV’s can be viewed under
the “Research” section of the website.

ESA’s 89th Annual Meeting will be held August 1 to Au-
gust 6, 2004 in Portland, Oregon at the Oregon Convention
Center. As part of the meeting, we are proposing to organize
a symposium on canopy research. The title of the proposed
symposium is “Forest canopies as participants in ecosystem
and landscape ecology”. Following is a description:

Forest canopies as participants in ecosystem and
landscape ecology

The emerging field of forest canopies has matured to pro-
duce insights into some of our most pressing ecological and
environmental issues. A recent summary article on canopy
research in the journal Science described results and upcom-
ing efforts that are critical to understand global climate
change, maintenance of biodiversity, and sustainable use of
forest resources. With greater access from tools such as canopy
cranes, as well as long-term and large-scale data sets derived
from remote sensing, nanotechnology, and permanent canopy
study sites, canopy researchers are now able to place their
research on forest canopy microenvironments, biota, and pro-
cesses into the context of whole ecosystems and landscapes.
Speakers will draw upon research in tropical, temperate, and
boreal forest canopies. They will link their research on forest
canopies to the forest as a whole, from the atmosphere to the
soil. They will discuss the role of canopy flora and fauna in
issues such as: maintaining forest biodiversity, atmospheric
deposition, nutrient interception and retention, hydrology,
carbon sequestration, and creation of wildlife habitat. Each
speaker will suggest research questions and approaches for
the future.

You can read more about symposia and the ESA meeting
at: <<http://www.esa.org/portland/proposal.html>>.

Unique Canopy Access Opportunity in
Lowland Forest in Costa Rica:

The CARBONO research group, <<http://www.Carbono.org>>,
a multidisciplinary team studying the stocks and flows of
carbon in tropical rainforest, announces a unique opportu-
nity for collaboration in canopy research. Funding from the
National Science foundation will support a field campaign of
approximately 35 vertical canopy transects in old growth for-
est at the La Selva Biological Station in Costa Rica <<http://
www.ots.ac.cr/en/laselva/>> beginning in June 2003. The vertical
transects will be permitted by erecting a walk-up scaffolding
tower at each site for approximately 2 weeks.

The primary project goal of the Towers project <<http://
www.fiu.edu/~carbono/tower.htm>> (What’s Up?, Vol. 9:4) is to
conduct vertical measurements of forest structure and physi-
ology. However, we recognize the unique opportunity pre-
sented by access to vertical transects from understory to
above-canopy in tropical rainforest to researchers outside of
our field of interest. We welcome collaborators with their
own funding to conduct research off of the tower that does
not interfere with our research. Examples might include
study of canopy epiphytes, secondary compounds along ver-
tical transects, canopy insects, bird and mammal observa-
tion, etc. Unfortunately, due to CARBONO personnel limi-
tations, we will be unable to collect samples for collaborators.
The field campaign is scheduled to last about 20 months.
The vertical transect sites will be randomly located in old-
growth forest stratified for canopy height.

Those who are interested should send an e-mail to Steve
Oberbauer at Florida International University
<oberbaue@fiu.edu>. Research and collecting permits are re-
quired to conduct research at La Selva and can be obtained
with help from OTS <<http://www.ots.ac.cr>>.  For samples to be
taken out of county, export permits are also required.

WEBSITES

TreeLink: The Community Forest Resource
TreeLink was created to provide information, research, and

networking for people working in urban and community for-
estry. Included in the site is a learning center that provides
educational information, books, information on how to take
action, news and updates, talk forums, and other useful links
and resources.

Visit: <<http://www.treelink.org>>.
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School-based forest education in the northern forest
An updated, downloadable version of the National Com-

munity Forestry Center’s School-based Forest Education in
the Northern Forest can be found at <<http://
www.ncfcnfr.net/pubs.html>>. The booklet, now in its 4th
edition, gives brief summaries of forestry-focused, school-
based programs throughout the northern forest region. If you
know of any educational resources that would be beneficial
to share or would like to have included in the next edition of
School-based Forest Education, please e-mail a description
of the resource and how to obtain it to
<mary@yellowwood.org>.

SAVE A TREE-RECEIVE “WHAT’S UP?”
ELECTRONICALLY!

In keeping with our mission of conservation, ICAN is
pleased to announce the option of receiving “What’s Up?”
in .pdf format. Our intention is to reduce the amount of
paper used for printing, as well as offering convenience
for members who prefer electronic materials. The average
size of the newsletter in .pdf format is 500 KB.

If you would prefer to receive the newsletter in .pdf
format, please send an e-mail with your correct e-mail
address to <canopy@evergreen.edu> and indicate your pref-
erence. Note that unless you request this option, you
will continue to receive “What’s Up?” in hard-copy for-
mat. You may change your preference at any time.

For more information or questions, please contact the
ICAN office: (360)866-6788; <canopy@evergreen.edu>.

4TH INTERNATIONAL CANOPY CONFERENCE, 10-17
JULY 2005, LEIPZIG – GERMANY

Canopy ecology – tropical versus temperate forests

The 4th International Canopy Conference will bring to-

gether experts in forest canopy biology from all over the world

to share research results and ideas, strengthen existing col-

laborations, and establish new ones. As agreed during the 3rd

International Canopy Conference in Cairns, Australia, the

conference will take place in Leipzig, Germany, and will be

organized by the University of Leipzig and the Centre for

Environmental Research Leipzig-Halle (UFZ). It is planned

to have morning and evening plenary talks and up to three

parallel sessions on different topics like canopy structure,

epiphytes, effects of climate change, plant physiology, phe-

nology, pollination, etc.

The city of Leipzig is suitable for such a conference, as its

university has hosted two canopy crane projects, one in the

northern Amazon (Venezuela) and one in the forest of Leipzig.

Leipzig offers a unique mix of traditional and modern cul-

tural life. The conference will take place from 10th-17th of July

2005, just one week before the World Conference of Botany

in Vienna, accompanied by excursions to various crane sites

or other sites of interest.

Because there are permanent canopy access facilities in both

temperate forests and tropical rainforests (including the
COPAS system in French Guyana),  it is appropriate to com-

pare the ecology and functioning of whole forests, including

their canopies, in both geographic regions. We will have

morning and evening plenary talks and up to three parallel

sessions on topics such as canopy structure, epiphytes, ef-

CONTRIBUTE TO WHAT’S UP?

The International Canopy Network (ICAN) is currently
seeking articles and information for the upcoming issue of
What’s Up?, set for publication in March, 2004. 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 graph-
ics are welcomed. The deadline for submissions isFebruary
15, 2004. For further information or to send contributions,
please contact the ICAN office:

David Franklin, Outreach Coordinator/Editorial Assistant; 2103
Harrison Avenue NW, PMB 612, Olympia, WA 98502; (360)
866-6788; <canopy@evergreen.edu>.

fects of climate change, plant physiology, phenology, and

pollination.

We especially encourage our colleagues from non-US and

non-European countries to apply early and to seek travel sup-

port.

For any further information please contact:

Peter Horchler <horchler@uni-leipzig.de> or Wilfried

Morawetz <morawetz@uni-leipzig.de>.

University of Leipzig, Institute for Botany, Systematic Botany;

Johannisallee 21-23, D-04103 Leipzig, Germany; Phone: ++49-341-

97385-87; Fax:++49-341-97385-49.
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RECENT CITATIONS IN CANOPY SCIENCE

[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 weekly literature searches on Current

Contents on Diskette (CCOD).

CANOPY STRUCTURE

Sander, C., and D. Eckstein. 2001. Foliation of spruce in the Giant Moun-

tains and its coherence with growth and climate over the last 100 years.

Annals of Forest Science 58:155-164.

Xiao, Y., E. J. Jokela, and T. L. White. 2003. Species differences in crown

structure and growth performance of juvenile loblolly and slash pine.

Forest Ecology and Management 174:295-313.

ECOSYSTEM PROCESSES

Gullett, B. K., and A. Touati. 2003. PCDD/F emissions from forest fire

simulations. Atmospheric Environment 37:803-813.

Reynolds, B. C., and M. D. Hunter. 2001. Responses of soil respiration, soil

nutrients, and litter decomposition to inputs from canopy herbivores. Soil

Biology & Biochemistry 33:1641-1652.

Rinne, H. J. I., A. B. Guenther, J. P. Greenberg, and P. C. Harley. 2002.

Isoprene and monoterpene fluxes measured above Amazonian rainforest

and their dependence on light and temperature. Atmospheric Environ-

ment 36:2421-2426.

Scott, R. L., C. Watts, J. G. Payan, E. Edwards, D. C. Goodrich, D. Will-

iams, and W. J. Shuttleworth. 2003. The understory and overstory par-

titioning of energy and water fluxes in an open canopy, semiarid wood-

land. Agricultural and Forest Meteorology 114:127-139.

Smithwick, E. A. H., M. E. Harmon, S. M. Remillard, S. A. Acker, and J. F.

Franklin. 2002. Potential upper bounds of carbon stores in forests of the

Pacific Northwest. Ecological Applications 12:1303-1317.

Tabarelli, M., and C. A. Peres. 2002. Abiotic and vertebrate seed dispersal in

the Brazilian Atlantic forest: implications for forest regeneration. Biologi-

cal Conservation 106:165-176.

Yasuda, Y., Y. Ohtani, T. Watanabe, M. Okano, T. Yokota, N. S. Liang, Y.

H. Tang, A. R. Nik, M. Tani, and T. Okuda. 2003. Measurement of CO
2

flux above a tropical rain forest at Pasoh in peninsular Malaysia. Agricul-

tural and Forest Meteorology 114:235-244.

FOREST MANAGEMENT

Okuda, T., M. Suzuki, N. Adachi, E. S. Quah, N. A. Hussein, and N.

Manokaran. 2003. Effect of selective logging on canopy and stand struc-

ture and tree species composition in a lowland dipterocarp forest in pen-

insular Malaysia. Forest Ecology and Management 175:297-320.

Rheault, H., P. Drapeau, Y. Bergeron, and P. A. Esseen. 2003. Edge effects

on epiphytic lichens in managed black spruce forests of eastern North

America. Canadian Journal of Forest Research 33:23-32.

FOREST STRUCTURE

Griffis-Kyle, K. L., and P. Beier. 2003. Small isolated aspen stands enrich
bird communities in southwestern ponderosa pine forests. Biological Con-
servation 110:375-385.

Kruger, L. M., and J. J. Midgley. 2001. The influence of resprouting forest
canopy species on richness in southern cape forests, South Africa. Global
Ecology and Biogeography 10:567-572.

Nebel, G. 2001. Structure and floristic composition of flood plain forests in
the Peruvian Amazon I. Overstorey. Forest Ecology and Management
150:27-57.

Weaver, P. L. 2002. The importance of forest cover for water supplies in
mountainous Caribbean Islands. International Forestry Review 4:310-
312.

Winter, L. E., L. B. Brubaker, J. F. Franklin, E. A. Miller, and D. Q. DeWitt.
2002. Canopy disturbances over the five-century lifetime of an old-growth
Douglas-fir stand in the Pacific Northwest. Canadian Journal of Forest
Research 32:1057-1070.

FOREST-ATMOSPHERE INTERACTIONS

Baldocchi, D. D., K. B. Wilson, and L. H. Gu. 2002. How the environment,
canopy structure and canopy physiological functioning influence carbon,
water and energy fluxes of a temperate broad-leaved deciduous forest-an
assessment with the biophysical model CANOAK. Tree Physiology
22:1065-1077.

Curtis, P. S., P. J. Hanson, P. Bolstad, C. Barford, J. C. Randolph, H. P.
Schmid, and K. B. Wilson. 2002. Biometric and eddy-covariance based
estimates of annual carbon storage in five eastern North American de-
ciduous forests. Agricultural and Forest Meteorology 113:3-19.

deChantal, M., K. Leinonen, T. Kuuluvainen, and A. Cescatti. 2003. Early
response of Pinus sylvestris and Picea abies seedlings to an experimental canopy
gap in a boreal spruce forest. Forest Ecology and Management 176:321-
336.

Falge, E., J. Tenhunen, D. Baldocchi, M. Aubinet, P. Bakwin, P. Berbigier, C.
Bernhofer, J. M. Bonnefond, G. Burba, R. Clement, K. J. Davis, J. A.
Elbers, M. Falk, A. H. Goldstein, A. Grelle, A. Granier, T. Grunwald, J.
Gudmundsson, D. Hollinger, I. A. Janssens, P. Keronen, A. S. Kowalski,
G. Katul, B. E. Law, Y. Malhi, T. Meyers, R. K. Monson, E. Moors, J. W.
Munger, W. Oechel, K. T. P. U, K. Pilegaard, U. Rannik, C. Rebmann, A.
Suyker, H. Thorgeirsson, G. Tirone, A. Turnipseed, K. Wilson, and S.
Wofsy. 2002. Phase and amplitude of ecosystem carbon release and up-
take potentials as derived from FLUXNET measurements. Agricultural
and Forest Meteorology 113:75-95.

Geron, C., A. Guenther, J. Greenberg, H. W. Loescher, D. Clark, and B.
Baker. 2002. Biogenic volatile organic compound emissions from a low-
land tropical wet forest in Costa Rica. Atmospheric Environment 36:3793-
3802.

Hadley, J. L., and J. L. Schedlbauer. 2002. Carbon exchange of an old-
growth eastern hemlock (Tsuga canadensis) forest in central New England.
Tree Physiology 22:1079-1092.

Jones, H. G., N. Archer, E. Rotenberg, and R. Casa. 2003. Radiation mea-
surement for plant ecophysiology. Journal of Experimental Botany 54:879-
889.

Kesselmeier, J., and A. Hubert. 2002. Exchange of reduced volatile sulfur
compounds between leaf litter and the atmosphere. Atmospheric Envi-
ronment 36:4679-4686.
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Li, J. H., W. A. Dugas, G. J. Hymus, D. P. Johnson, B. G. Drake, and B. A.

Hungate. 2003. Direct and indirect effects of elevated CO
2
 on transpira-

tion from Quercus myrtifolia in a scrub-oak ecosystem. Global Change Biol-

ogy 9:96-105.

Massman, W. J., and X. Lee. 2002. Eddy covariance flux corrections and

uncertainties in long-term studies of carbon and energy exchanges. Ag-

ricultural and Forest Meteorology 113:121-144.

Norby, R. J., P. J. Hanson, E. G. ONeill, T. J. Tschaplinski, J. F. Weltzin, R.

A. Hansen, W. X. Cheng, S. D. Wullschleger, C. A. Gunderson, N. T.

Edwards, and D. W. Johnson. 2002. Net primary productivity of a CO
2
-

enriched deciduous forest and the implications for carbon storage. Eco-

logical Applications 12:1261-1266.

Pattey, E., I. B. Strachan, R. L. Desjardins, and J. Massheder. 2002. Mea-

suring nighttime CO
2
 flux over terrestrial ecosystems using eddy covari-

ance and nocturnal boundary layer methods. Agricultural and Forest Me-

teorology 113:145-158.

Pryor, S. C., R. J. Barthelmie, B. Jensen, N. O. Jensen, and L. L. Sorensen.

2002. HNO
3
 fluxes to a deciduous forest derived using gradient and REA

methods. Atmospheric Environment 36:5993-5999.

Stoughton, T. E., and D. R. Miller. 2002. Vertical dispersion in the noctur-

nal, stable surface layer above a forest canopy. Atmospheric Environment

36:3989-3997.

Tissue, D. T., J. D. Lewis, S. D. Wullschleger, J. S. Amthor, K. L. Griffin,

and R. Anderson. 2002. Leaf respiration at different canopy positions in

sweetgum (Liquidambar styraciflua) grown in ambient and elevated concen-

trations of carbon dioxide in the field. Tree Physiology 22:1157-1166.

Turnbull, M. H., D. Whitehead, D. T. Tissue, W. S. F. Schuster, K. J. Brown,

and K. L. Griffin. 2003. Scaling foliar respiration in two contrasting

forest canopies. Functional Ecology 17:101-114.

INVERTEBRATES

Jager, S., and W. Topp. 2002. Jumping plant-lice species associated with
willow trees on the floodplains of the Rhine river (Homoptera: Psylloidea).
Entomologia Generalis 26:47-64.

Tanabe, S. 2002. Between-forest variation in vertical stratification of
drosophilid populations. Ecological Entomology 27:720-731.

MODELING

Thornton, P. E., B. E. Law, H. L. Gholz, K. L. Clark, E. Falge, D. S.
Ellsworth, A. H. Golstein, R. K. Monson, D. Hollinger, M. Falk, J. Chen,
and J. P. Sparks. 2002. Modeling and measuring the effects of distur-
bance history and climate on carbon and water budgets in evergreen
needleleaf forests. Agricultural and Forest Meteorology 113:185-222.

Wilhere, G. F. 2003. Simulations of snag dynamics in an industrial Douglas-
fir forest. Forest Ecology and Management 174:521-539.

NUTRIENT CYCLING

Franklin, O., and G. I. Agren. 2002. Leaf senescence and resorption as
mechanisms of maximizing photosynthetic production during canopy
development at N limitation. Functional Ecology 16:727-733.

Hall, S. J., and P. A. Matson. 2003. Nutrient status of tropical rain forests
influences soil N dynamics after N additions. Ecological Monographs
73:107-129.

Prescott, C. E. 2002. The influence of the forest canopy on nutrient cycling.
Tree Physiology 22:1193-1200.

PLANTS

Dunne, J. A., J. Harte, and K. J. Taylor. 2003. Subalpine meadow flowering
phenology responses to climate change: integrating experimental and
gradient methods. Ecological Monographs 73:69-86.

Hilmo, O., and S. M. Sastad. 2001. Colonization of old-forest lichens in a
young and an old boreal Picea abies forest: an experimental approach. Bio-
logical Conservation 102:251-259.

Lara, C., and J. F. Ornelas. 2002. Flower mites and nectar production in six
hummingbird-pollinated plants with contrasting flower longevities. Ca-
nadian Journal of Botany 80:1216-1229.

Owens, J. N., G. Catalano, and J. S. Bennett. 2001. The pollination mecha-
nism of western white pine. Canadian Journal of Forest Research 31:1731-
1741.

PLANT PHYSIOLOGY

Enquist, B. J. 2002. Universal scaling in tree and vascular plant allometry:
toward a general quantitative theory linking plant form and function from
cells to ecosystems. Tree Physiology 22:1045-1064.

Kull, O., and I. Tulva. 2002. Shoot structure and growth along a vertical
profile within a Populus-Tilia canopy. Tree Physiology 22:1167-1175.

Ryan, M. G. 2002. Canopy processes research. Tree Physiology 22:1035-
1043.

RESEARCH EQUIPMENT & METHODOLOGY

Frazer, G. W., R. A. Fournier, J. A. Trofymow, and R. J. Hall. 2001. A
comparison of digital and film fisheye photography for analysis of forest
canopy structure and gap light transmission. Agricultural and Forest
Meteorology 109:249-263.

VERTEBRATES

Erickson, J. L., and S. D. West. 2003. Associations of bats with local struc-
ture and landscape features of forested stands in western Oregon and
Washington. Biological Conservation 109:95-102.

Holbrook, K. M., T. B. Smith, and B. D. Hardesty. 2002. Implications of
long-distance movements of frugivorous rain forest hornbills. Ecography
25:745-749.

Pyare, S., W. P. Smith, J. V. Nicholls, and J. A. Cook. 2002. Diets of northern
flying squirrels, Glaucomys sabrinus, in southeast Alaska. Canadian Field
Naturalist 116:98-103.

Shaw, D. C., and C. J. Flick. 2002. Seasonal variation in vertical distribution
of Douglas’ squirrel, Tamiasciurus douglasii, in an old-growth Douglas-fir
and western hemlock forest in the morning. Northwestern Naturalist
83:123-125.

MISCELLANEOUS

Gaylord, B., M. W. Denny, and M. A. R. Koehl. 2003. Modulation of wave
forces on kelp canopies by alongshore currents. Limnology and Oceanog-
raphy 48:860-871.
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