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9.15-9.30 Welcome from Ralph Armond, Director General, ZSL and
Michael Samways, Stellenbosch University, South Africa

9.30-9.40 Introduction: foundations of biodiversity
a video address by E. O. Wilson (Harvard University, USA)

SESSION I: THE ACHILLES’ HEELS OF NON-VERTEBRATE CONSERVATION
Chair: Tim New (LaTrobe University, Australia)

9.40-10.00 Mycorrhizal fungi: keystone mutualists at risk?
lan Alexander, School of Biological Sciences, University of Aberdeen, UK

Over 80% of land plants live in a mutualistic symbiosis with mycorrhizal fungi. The fungi
capture nutrients from soil and decomposing organic matter and exchange these for plant
carbon. Most of the demand from plants for nitrogen and phosphorus is met by the fungi,
which in turn consume up to 30% of the carbon fixed in photosynthesis. Thus mycorrhizal fungi
are central to both carbon and nutrient cycles. Mycorrhizal fungi can also confer a degree of
drought, pollution and disease resistance on their hosts. In addition, because host species are
differentially responsive to mycorrhizal infection, mycorrhizal fungi alter competitive
interactions between plants and influence the composition and structure of higher plant
communities. Incorporation into shared mycorrhizal mycelial networks influences the
recruitment of seedlings into closed plant communities. Thus mycorrhizal fungi are keystone
mutualists, central to the functioning of most ecosystems on earth. In the special case of
mycoheterotrophic plants (which includes all orchids) carbon flow from fungus to plant is
essential for the plant to survive.

The diversity of fungi is best known in the two most common types of mycorrhiza, arbuscular
mycorrhizas and ectomycorrhizas. Arbuscular mycorrhizas are formed by fungi in the
Glomeromycota. About 200 spp have been described on the basis of spores sieved from sail,
and some of these have a cosmopolitan distribution. However, many undescribed sequence
types are recovered from roots and new sequence types appear in each new habitat that is
sampled, so it is likely that the real genetic diversity of AM fungi is large. Ectomycorrhizas are
formed by Ascomycota and Basidiomycota. Most, but perhaps not all, produce recognisable
sporocarps. It is likely that there are up to 10,000 spp worldwide. Both arbuscular and
ectomycorrhizal fungi occur in complex, species rich, communities, and there is good evidence
for strong functional diversity between species and genotypes.

The major threats to mycorrhizal fungal diversity come from land-use change, particularly
forest clearance, and from atmospheric nitrogen deposition. Some ectomycorrhizal fungi have
made it onto red data lists. However, there are major problems in evaluating the conservation
status of these below-ground organisms. For example, molecular methods show that
ectomycorrhizal fungal species may exist as mycelia at sites where their sporocarps are no
longer, or have never, been recorded. Extensive baseline monitoring, and taking mycorrhizal
fungi into account when designating habitats and areas for conservation, seem the most
logical first steps.



10.00-10.20 A world without pollinators?
J.S. Donaldson?, R. Veldtman®, J. Colville!, C. Seymour* and M. Kuhimann?
'Applied Biodiversity Research Division, South African National Biodiversity
Institute, South Africa; 2Department of Entomology, The Natural History
Museum, London, UK

Conservation of the less charismatic components of biodiversity is a challenge. One of the
options for improving conservation outcomes is to focus on the role that these components
play in maintaining healthy ecosystems and providing ecosystem services. This approach has
been given prominence since the Millennium Ecosystem Assessment. However, many of the
taxa are highly diverse, poorly documented, and their role in ecosystems is not well
understood. Pollinators are one of the better known groups, providing essential services for at
least 90 major crops with a value of billions of dollars. We undertake a partial review of what is
known about the loss of pollinators and the consequences of pollinator declines for humans
and nature. We review the evidence in the context of trying to influence policy makers and land
users to improve conservation outcomes. The available information indicates an increasing
demand for insect-pollinated crops and there is compelling evidence for a decline in pollination
services in some places and on some crops. However, the complexity of pollination systems
and fluctuations in pollinator populations means that the evidence for overall declines and
consequent impacts is less clear. There is also relatively little information available on the vast
majority of pollinators, or on the marginal value of pollination at the farm level where decisions
are likely to affect conservation, or on the importance of pollinators in rangelands or other
extensive land-use systems. As a result, moving from creating awareness to influencing policy
remains a challenge even for better known groups. We raise several discussion points arising
from this analysis that are relevant to the broader debate about improving conservation
outcomes for groups such as invertebrates.

10.20-10.40 Biodiversity belowground: the functional role of soil invertebrates
Richard D. Bardgett, Soil and Ecosystem Ecology Laboratory, Lancaster
Environment Centre, Lancaster University, Lancaster LA1 4YQ, UK

Farmers, gardeners and soil scientists have long known that soil organisms play a key role in
maintaining soil fertility and crop production. However, it is only in recent years that ecologists
and other scientists have begun to fully explore the key roles that below-ground organisms
play in determining a range of important ecosystem processes and services, including
decomposition, nutrient and carbon cycling and soil formation. Soil represents a vast, largely
unexplored reservoir of global biodiversity, potentially several orders of magnitude greater than
that of the above-ground world. For example, it has been estimated that one gram of soil can
contain up to 50,000 bacterial species and over 200 metres of fungal hyphae, and a single
patch of soil might contain hundreds of species of nematodes and microarthropods. Despite
this growing recognition of both the diversity and functional importance of soil organisms for
ecosystem processes, our understanding of the impact of soil biotic interactions on community
and ecosystem properties is still in its infancy. | will explore some recent discoveries about the
diversity and functional importance of the below-ground world. First, | will examine how soil
biodiversity is changing and present evidence that it is being strongly, and often adversely,
affected by a range of human activities. Second, | will present experimental evidence of the
consequences for soil processes of organic matter decomposition, nutrient cycling and plant
production of changes in the diversity and composition of below-ground communities. The aim
of this talk will be to highlight the importance of below-ground biodiversity for the functioning of
terrestrial ecosystems, and hence how it is intimately linked to ecosystem health and human
well-being.



10.40-11.10 POSTER SESSION (TEA/COFFEE)

11.10-11.30 Phytoplankton: marine superfood
Kevin J. Flynn, Department of Pure & Applied Ecology; Swansea University, UK

Food for planetary evolution, food for ecosystems, food for biotechnology, food for thought:
phytoplankton are essentially free floating microalgae. Commonly (and incorrectly) considered
as unicellular plants, they are either bacteria-like (cyanobacteria) or protists which evolved
from early eukaryotes that engulfed and then part-assimilated other photosynthetic microbes.
Evolving for over 2.5 billion years these organisms have changed the face of the planet, from
one dominated by anaerobic process with a high CO, atmosphere, to one high in O,. Today
these organisms still play a vital role in maintaining planetary homeostasis, contributing over
one-third of all photosynthetic primary production, as well as even affecting cloud formation.
They also form the base for the marine food chain, supporting the growth of zooplankton and
hence fish. Not all phytoplankton are “friendly” — harmful algal blooms (HABs) cause serious
commercial and health problems to ecosystems and humans.

With climate change, and notably with ocean acidification, the dominance of plankton species
may change. Those which help sequestrate CO, into chalk may be disadvantaged, while those
that are noxious may proliferate with important implications for the planet and its aquatic
ecology. Recently attention has been drawn to the use of these organisms as sources of food,
pharmaceuticals and other chemicals, and of biofuel.

Climate change, the need to minimise C-footprints and to find alternative energy supplies,
have all given extra impetus. In theory, phytoplankton offer great advantages for
biotechnology. In comparison with higher plants they grow rapidly, do not require high-quality
arable land and there is little waste. In reality, the challenges are great, involving strain
selection, growth under controlled conditions, harvesting microscopic organisms from vast
volumes of water, nutrient recycling and chemical extraction. Because the “selfish gene” has
selected for phytoplankton that shade out competitors in the water column, genetic
modification is required to optimise artificial primary production. Although in theory such GM
species would be overwhelmed by naturally occurring species there must remain the
possibility that we generate a new GM-HAB species. While large stinking blooms may be good
for burying carbon (over geological time forming oil), their impact on ecosystems is disastrous.
We dabble with the species diversity of these organisms at our peril, affecting the health of the
planet, of its ecosystems, and yet perhaps providing us with a potentially highly valuable
biotechnological product.

11.30-11.50 Synergies of climate change: the coral crisis
Callum Roberts, Professor of Marine Conservation, Environment Department,
University of York, York YO10 5DD, UK

Coral reefs occur throughout much of the tropics, and more recently have been discovered in
the deep sea reaching into much higher latitudes. They are built over millennial timescales by
the growth of corals and other carbonate secreting organisms. Coral reefs form architecturally
complex structures that are habitat to hundreds or thousands of species, depending on their
location, many of them reef specialists. By the 1980s, it had become clear that shallow water
tropical coral reefs could be extremely sensitive to a variety of impacts, including sediment-
and fertiliser-laden run-off from land masses, disease or predator outbreaks, overfishing and
destructive fishing, among others. To a greater or lesser extent, these problems were local or
regional in nature, and were amenable to local or regional solutions.



During the 1980s, evidence of another impact began to emerge that could affect reefs over
very large geographical scales: coral bleaching. It soon became clear that seawater warming
above extremes typical for a region could cause widespread coral bleaching due to loss of
symbiotic algae in tissues, causing mass mortality in severe cases. Recently, a further global
change-related stress — ocean acidification — has been identified. As CO; levels rise in the
atmosphere, dissolution of the gas in surface waters causes increased acidity. This reduces
the saturation of carbonate in the sea, which is a problem for the myriad species that use
carbonate to build chalky skeletons and shells, corals among them. When carbonate
saturation falls, experiments reveal that species from across the spectrum of invertebrate life
not only find it harder to create shells and skeletons, but their carbonate structures may
weaken and dissolve. Predictions suggest that carbonate saturation could fall below levels
necessary for reef growth across the entire globe by the end of the 21 century, shifting all
coral reefs, deep water and shallow, from accretion to erosion. Evidence from the fossil record
gives little comfort, suggesting that past episodes of high CO, and acid oceans resulted in
extinction pulses of carbonate secreting organisms, and the cessation of reef growth. A recent
analysis suggests that reefs may only survive in healthy condition at atmospheric CO; levels of
350ppm or below, much less than the present political target of keeping CO, below 450ppm.
Climate and CO.-related stresses, together with other human impacts on reefs, make it certain
that the 21° century will be the most difficult time for coral reef life for millions of years.

11.50-12.10 Invertebrate biodiversity in a world without natural enemies
Steve Yaninek, Douglas S. Richmond and lan Kaplan, Purdue University, USA

Invertebrates dominate the diversity of living organisms accounting for more than three-
guarters of the nearly two million described species, with insects and other arthropods
representing most of these species. Invertebrates drive the ecological and genetic richness of
food webs in virtually all communities in a variety of capacities including as herbivores,
predators, nutrient recyclers and pollinators in terrestrial habitats. Natural enemies play an
important role in creating and maintaining invertebrate biodiversity by suppressing the
abundance of competitively dominant species, thereby allowing prey to coexist, and
decreasing pressure on resource biomass that moderates disturbances and promotes stability.
Natural enemies keep the world green, allow us to compete with pests for food, feed, fiber and
energy, and attenuate the threat posed by vectors of diseases and pathogens. Natural enemy
attributes, if properly managed, can be manipulated to benefit and promote invertebrate
biodiversity, particularly in light of the growing threat posed by invasive species. Managing this
onslaught of exotic invaders will require every viable intervention option available. A long-
practiced intervention for invasive species no longer targeted for eradication is biological
control — the introduction of natural enemies from the exotic species area of origin in an
attempt to re-establish a naturally occurring, co-evolved top-down trophic relationship.
However, some in the conservation community view natural enemy introductions as invasions
with their own potential undesirable side effects. A better understanding of the potential costs
and benefits associated with biological control should help alleviate these concerns by
providing a decision-making framework that minimizes non-target impacts, while maximizing
natural enemy value. Ultimately, the consequences of inaction must be weighed against the
potential risks and rewards from introduced natural enemies, and the decision to intervene
becomes a question of trade-offs.



12.10-13.00 Panel discussion
Panel to include Hugh Montgomery (University College London),
Jane Sears (RSPB), David Minter (CABI), Jonathan Baillie (ZSL) and
Scott Hoffman Black (Xerces Society for Invertebrate Conservation).

13.00-14.00 LUNCH

SESSION II: STATUS OF NON-VERTEBRATES: THE KNOWLEDGE BASE
Chair: Simon Stuart (IUCN Species Survival Commission, UK)

14.00-15.00 The marine environment and its major threats
three talks followed by 10 minutes of questions to the speakers as a panel:

14.05-14.20  One third of reef-building corals face elevated extinction risk from climate
change and local impacts
Kent E. Carpenter, Muhammad Abrar, Greta Aeby, Richard B. Aronson, Stuart
Banks, Andrew Bruckner, Angel Chiriboga, Jorge Cortés, J. Charles Delbeek,
Lyndon DeVantier, Graham J. Edgar, Alasdair J. Edwards, Douglas Fenner,
Héctor M. Guzmén, Bert W. Hoeksema, Gregor Hodgson, Ofri Johan, Wilfredo
Y. Licuanan, Suzanne R. Livingstone, Edward R. Lovell, Jennifer A. Moore,
David O. Obura, Domingo Ochavillo, Beth A. Polidoro, William F. Precht,
Miledel C. Quibilan, Clarissa Reboton, Zoe T. Richards, Alex D. Rogers, Jonnell
Sanciangco, Anne Sheppard, Charles Sheppard, Jennifer Smith, Simon Stuart,
Emre Turak, JEN Veron, Carden Wallace, Ernesto Weil and Elizabeth Wood

The conservation status of 845 zooxanthellate reef-building coral species has been assessed
using IUCN Red List Criteria. Of the 704 species that could be assigned conservation status,
32.8% are in categories with elevated risk of extinction. Declines in abundance are associated
with bleaching and diseases driven by elevated sea surface temperatures, with extinction risk
further exacerbated by local-scale anthropogenic disturbances. The proportion of corals
threatened with extinction has increased dramatically in recent decades and exceeds most
terrestrial groups. The Caribbean has the largest proportion of corals in high extinction risk
categories while the Coral Triangle (western Pacific) has the highest proportion of species in
all categories of elevated extinction risk. Our results emphasize the widespread plight of coral
reefs and the urgent need to enact conservation measures.

14.20-14.35 Red listing cephalopods
Dr Louise Allcock, Martin Ryan Institute of Marine Science, Galway, Ireland

Cephalopoda, despite its small size, is probably one of the most diverse classes of animals
known. There are between 700 and 900 species, divided into approximately nine orders
(Nautiloida, Spirulida, Sepioloida, Idiosepiida, Myopsida, Oegopsida, Bathyteuthoida,
Vampyromorpha, Octopoda). The higher taxonomy is finally beginning to stabilise, largely due
to the application of molecular techniques, but relationships between higher taxa are not yet
well established. At lower levels, the taxonomy is even less stable. Numerous species are




known only from the type material and for yet more species, the type material is no longer
extant. The lack of hard parts, and the poor preservation of many older specimens, has
delayed taxonomic progress. The numerous outstanding taxonomic issues are posing
considerable problems to the red-listing process.

Cephalopods inhabit all marine habitats and to a certain extent they appear to be constrained
in their habitat by their evolutionary origins. For example, cuttlefishes and bob-tailed squids
(Sepioloida) and myopsid squids (Myposida) are mostly neritic and upper slope benthic
species. Pearly nautiluses (Nautiloida) and Spirula spirula (Spirulida), with their buoyancy
shells (external and internal respectively), are mesopelagic. Other squids (Oegopsida and
Bathyteuthoida) and the vampire squid (Vampyromorpha) inhabit the open ocean. Pygmy
squids (ldiosepiida) are found in shallow water in the Indo-West Pacific where they use their
special adhesive organ to attach to algae and sea grasses. Octopuses (Octopoda) are found
in all these habitats.

The open ocean habit of many species renders them less susceptible to anthropogenic effects,
however, there are fisheries for open ocean squids (as well as coastal squids, octopuses and
cuttlefishes) and there is evidence of stock depletion. Conversely, whilst the size of pygmy
squids makes them commercially unattractive, the association of some pygmy squids with
Zostera makes them vulnerable to habitat loss. Few other species for which we have good
data appear to have a particularly restricted distribution, or a preference for a narrow habitat,
so they are less susceptible to local habitat loss. Additionally many, but by no means all,
species have a wide distribution, are highly fecund, producing hundreds and thousands of
larvae, and reach maturity rapidly. Pearly nautiluses, however, have an almost opposite life
history. They are slow growing and not very fecund. Their value in the shell trade makes their
position particularly precarious and they are undoubtedly the most threatened of all
cephalopods.

14.35-14.50 Global conservation status of the world’s seagrasses — major threats and
the consequences of disappearing meadows
Presenter: Suzanne Livingstone, [IUCN Species Programme / Conservation
International, USA
Authors: Suzanne R. Livingstone, Frederick T. Short, Salomao O. Bandeira,
Japar Sidik Bujang, Hilconida P. Calumpong, Kent E. Carpenter, Tim
Carruthers, Rob Coles, William Dennison, Carlos Duarte, Paul L. A. Erftemeijer,
Miguel Fortes, Aaren Freeman, Gary A. Kendrick, W. Judson Kenworthy, T. G.
Jagtap, Abu Hena M. K., Yayu A. La Nafie, Ichwan M. Nasution, Beth A.
Polidoro, Anchana Prathep, Jonnell C. Sanciangco, Brigitta van Tussenbroek,
Sheila G. Vergara, Michelle Waycott, Susan Williams and Jay Zieman

Seagrasses create food webs and habitats that are critical to human and ecosystem
sustainability. Growing awareness of increased threats to coastal marine ecosystems
motivated us to undertake a comprehensive evaluation of the status of the world’s 72 seagrass
species. We used IUCN Red List Criteria, incorporating information on distribution, ecology,
life history and threat information for each species. Global population trajectories data were
included where available. Ten species (14%) are Threatened; three Endangered (Phyllospadix
japonicus, Zostera chilensis and Zostera geojeensis) and seven Vulnerable (three Halophila,
one Posidonia, two Zostera and one Phyllospandix species). Five species were also listed as
Near Threatened, indicating that continuing threats will increase the number of species
threatened with extinction in the near future.



The major threats identified were reduced water quality, coastal development, and habitat
destruction from practices such as aquaculture and land reclamation. Depth and geographic
range were found to be important variables influencing threatened status. Forty-eight seagrass
species were listed as Least Concern, not reaching threatened status globally, and were found
to have overall stable or unknown population status. However a number of these seagrasses
are suffering declines at the regional level, although not globally threatened. The risks and
long-term consequences of loss or degradation of seagrass habitat will have serious future
repercussions for marine biodiversity and the human populations that depend upon a diverse
and healthy marine environment. We emphasize the need for monitoring and protection of
seagrasses, directed at regions and species of threatened status.

14.50-15.00 Questions on the marine environment and its major threats

15.00-16.15 The freshwater environment and its major threats
four talks followed by 10 minutes of questions to the speakers as a panel:

15.05-15.20 The freshwater environment and its major threats: freshwater crabs
Neil Cumberlidge, Northern Michigan University, USA

Freshwater crabs, with 1280 species, represent one-fifth of all the world’s brachyurans. The
results of the first comprehensive IUCN Red List assessment of the freshwater crabs allowed a
global analysis of the conservation status of all known species from the Americas, Africa,
Europe, Asia and Australasia. The results showed unexpectedly high threat levels that were
linked to the rapid loss and deterioration of habitat, and revealed many species of freshwater
crabs to be under imminent threat. About one-sixth of all freshwater crab species had an
elevated risk of extinction. Only one-third were not at-risk, and although none were extinct,
almost half were too poorly known to assess. Of 122 countries that have populations of
freshwater crabs, 43 have species in need of protection. The majority of threatened species
are restricted-range semi-terrestrial endemics living in habitats subjected to deforestation,
alteration of drainage patterns and pollution. This underlines the need to prioritize and develop
conservation measures before species decline to levels from which they cannot recover. The
proportion of freshwater crabs threatened with extinction is equal to that of reef-building corals,
and exceeds that of most other groups that have been assessed, except for amphibians.
These results represent a baseline that can be used to design strategies to save the world’s
threatened freshwater crab species.

15.20-15.35 The freshwater environment and its major threats: freshwater crayfish
Nadia Dewhurst, Institute of Zoology, ZSL, UK

Using the IUCN Red List Index (RLI), based on the IUCN Red List of Threatened Species, we
can look at trends in global biodiversity by tracking changes in the conservation status of
species over time. Although RLIs have been looked at for birds, amphibians and mammals,
much of the world’s biodiversity is found within the lesser known groups, such as insects and
plants. A sampled approach to the RLI has been developed (SRLI) to include a greater variety
of taxonomic groups in this global biodiversity indicator. Here we present the results from a
comprehensive review of the 610 known crayfish species in which we identify major threat hot
spots of concern. Crayfish are found on all continents, except for Africa and Antarctica, where




they are restricted to temperate and subtropical regions. They are known from a range of
freshwater habitats and are significant ecosystem engineers where they can comprise 99% of
the shredder biomass and process 100 times more leaf matter than stoneflies. They also hold
a huge cultural significance to the Scandinavian countries where they are celebrated in annual
festivals. Initial results indicate that over 30% of the world’s crayfish species are threatened
with extinction. There are some significant differences in the proportion of threatened species
within each region, and the major threats driving these declines. Major threat hotspots have
been identified in the southeast USA and southeast Australia where the effects of climate
change are becoming more prevalent. In Europe, crayfish plague (Aphanomyces astaci) is
driving widespread and rapid declines in addition to competition with the signal crayfish.
Australasia has the greatest proportion of threatened species with 49% of all species
threatened due to habitat loss and degradation, climate change and invasive species. These
effects are further exacerbated by their small ranges.

15.35-15.50 The freshwater environment and its major threats: freshwater molluscs
Mary Seddon, IUCN Mollusc Specialist Group

There are an estimated 5600 species of freshwater molluscs in recent estimates of global
freshwater biodiversity. This is a group that is still undergoing major research aimed at
understanding their phylogeny, biogeography and their evolutionary history. As a consequence
the state of knowledge on taxonomy is variable depending on the family, the geographical
region, the date of most recent revision and the attitude towards understanding the diversity in
shell morphology, and how this may be interpreted in the light of anatomical and molecular
research.

The last major review of threatened molluscs in 1996 showed that nearly 45% of the 966
species that were considered threatened using the IUCN Categories and Criteria (version 2.3)
were found in freshwater habitats. These included fairly comprehensive overviews in North
America and Australia, although the species that were not considered threatened were not
entered into the database.

There are currently several major projects reviewing the current status of freshwater molluscs
and their threats. In Africa, the first comprehensive review for all freshwater molluscs
(conducted by IUCN) will be completed in 2010. In Asia there are four separate IUCN projects
ongoing in different regions aimed at comprehensive assessments. In Europe the first major
review of selected families of non-marine molluscs, another IUCN project, is due to be
completed this year and will include all freshwater species. In North America, projects by the
American Fisheries Society are reviewing all species using the TNC Heritage Ranking
methodology, and most species have also been entered into a database using IUCN
Categories and Criteria. However, the first global level overview will be provided by the SRLI
project, where 1500 freshwater molluscs were sampled from the list of 5900 species in
MolluscFW, a checklist that forms part of Species 2000 Catalogue of Life. This will include
species from regions not currently considered in ongoing projects, such as South and Central
America, Oceania, Australia and New Zealand as well as species from the regions with
ongoing projects.

A major review workshop took place in February 2010, bringing together experts from all parts
of the world, to review the status of freshwater molluscs, and get some understanding of the
major threats to the biodiversity and the possible consequence of biodiversity loss in river
systems.



The major threats to freshwater biodiversity are variable depending on the region and the
fauna. For example, for the freshwater bivalves in North America and Europe, in the past the
major threats were habitat loss and habitat degradation (water pollution, damming and loss of
host fish populations), whereas today the major threats are invasive species. In Africa,
freshwater bivalves are mainly threatened by habitat loss and habitat degradation (water
pollution, sedimentation, damming and loss of host fish populations). In Europe, North
America, Oceania and Australia other major threats are seen in the spring-snails groups
(freshwater gastropods), where the major threat is overabstraction of water and the
improvement of water sources for domestic use. There are also threats from human
exploitation of freshwater molluscs, for example for use for making shell ornaments, but the
scale today is much less than the other threats listed above.

What are the consequences of these declines and losses? There is one major loss that could
impact all ecosystems with large freshwater bivalves: these species are filter feeders, which
act as natural water filters, cleaning the water as they feed. They filter many litres of water a
day, hence the documented decline in population sizes have led to, and will continue to lead
to, declining quality of freshwater habitats. For small gastropods which live in high abundance
in rivers, lakes and estuaries, these can dominate the biomass, providing food for native fish
and birds. If these decline, then there may follow a decline in fish stocks and wintering birds,
the former possibly impacting human subsistence levels, as some of the fish stocks may be
exploited as food sources.

This presentation includes contributions from the SRLI expert team including D. Aldridge, A. Bogan, S. Clarke, K. Cummings,
D. van Damme, Z. Feher, D. Graf, F. Kohler, T. Kristiansen, E. Moorkens, K. Perez. T. von Proschwitz, T von Rintelen and M.
Vinardski, and the IUCN Freshwater Biodiversity Unit (W. Darwill, K. Smith, D. Allen). Thanks to all the SRLI team members
over the last two years for their assistance with the data compilation for this challenging group.

15.50-16.05 The freshwater environment and its major threats: dragonflies
and damselflies
Viola Clausnitzer, Georg-August-Universitat Gottingen, Germany

The status and trends of global biodiversity are often measured with a bias towards datasets
limited to terrestrial vertebrates. Invertebrates have been insufficiently represented not only
when gauging the status of biodiversity but also when estimating rates of change in species
status. The Red List Index (RLI), which aims to calculate the movement of species between
threat categories over time and to generate trends in extinction risk, also includes invertebrate
groups. Odonata (dragonflies and damselflies) are the first insect group for which the sampled
approach has been used to obtain a representative measure for the global threat status for
invertebrates. Odonata are relatively well studied, have freshwater larvae and terrestrial adults,
and are considered good indicators of environmental health. With the exception of Antarctica,
Odonata are widespread and abundant on all continents, although centres of species richness
typically occur in tropical forests. From a comprehensive list of the 5680" described extant
Odonata, 1500 species were sampled at random, and the combined expertise of a large
international network of Odonata experts was employed to assess their risk of extinction under
the IUCN Red List Categories and Criteria.

This first global assessment of an insect group provides new context to the ongoing discussion
of current biodiversity loss. One in ten species of Odonata is threatened with extinction.
However, a relatively high proportion (35%) of the species is Data Deficient (DD), akin to that
for amphibians. Many species in tropical forest habitats in particular are poorly studied and
often known only from the type specimen. Expert judgement, e.g. on the status of those
habitats where most DD species are found (e.g. large forest blocks such as the Amazon and
Congo) suggests that 10-20% of these species are likely to be threatened, thus bringing the



overall percentage of threatened species close to 15%. This threat level is among the lowest of
groups that have been assessed to date, suggesting that previous estimates of extinction risk
for insects might be misleading®. However, Odonata only comprise a small invertebrate order,
with an above-average dispersal ability and wide distribution ranges. For conservation science
to be truly representative of global biodiversity we need to include a representative dataset
from all invertebrates.

'Kalkman, V. J. et al. (2008): Global diversity of dragonflies (Odonata) in freshwater. Hydrobiologia 595: 351-363.

2Clausnitzer, V. et al. (2009): Odonata enter the biodiversity crisis debate: The first global assessment of an insect group.
Biological Conservation 142: 1864—1869.

16.05-16.15 Questions on the freshwater environment and its major threats

16.15-16.45 TEA/COFFEE BREAK

16.45-17.45 The terrestrial environment and its major threats
three talks followed by 10 minutes of questions to the speakers as a panel:

16.50-17.05 The terrestrial environment and its major threats: plants
Neil Brummitt, Natural History Museum, UK

The scale of the global biodiversity crisis means that international efforts to identify, conserve
and monitor threatened species must be undertaken at a greater speed than ever. However,
plants, the primary producers of the terrestrial environment, remain under-represented in
global conservation policy. Total numbers of known plant species are estimated to be in the
region of 380,000, of which only around 12,000 (3%) species worldwide are on the IUCN Red
List. This 3% is biased towards threatened species in well-studied environments and under-
represents species from diverse taxa and ecosystems. Plants as a whole remain a poorly
known group, including major plant taxa within the IUCN Sampled Red List Index (SRLI),
which creates both opportunities and challenges. Opportunities include scaling up the
production of plant conservation assessments, having plants represented in the global
conservation debate and comparing results for plants with those for animal groups. The main
challenges are an almost complete absence of any population data for the majority of species
and a high proportion of species which remain Data Deficient under all IUCN Criteria. Recent
advances in information technology, including GIS tools developed at the Royal Botanic
Gardens (RBG) Kew, capitalise on the opportunity to increase the production of species
conservation assessments and improve species-based biodiversity monitoring techniques.
Methods and prospects for this are presented in the context of work being conducted at RBG
Kew on plant assessments for the SRLI. We discuss progress on assessing five major plant
taxa and present results identifying global priorities and threatened hotspots for plant
conservation from the SRLI for Plants, and also outline the further development needed to
complete a robust picture of the global conservation status of plant species. While we
emphasize the need for an internationally agreed upon, comparable, standardized system
such as the Red List, ultimately more efficient techniques must also be developed to
complement the existing approach, if this is to meet the global demand.




17.05-17.20 The terrestrial environment and its major threats: butterflies
Owen Lewis, University of Oxford, UK

Butterflies are perhaps the most charismatic and best-known terrestrial invertebrates. In many
temperate regions their status and ecology is thoroughly understood, and individual species
have been the focus of intensive, and often successful, single-species conservation efforts.
Globally, the pattern is very different, as revealed by systematic efforts to assess the status of
a random subset of 1500 (approximately 10%) of the earth’s species for the Sampled Red List
Index. The majority of these are poorly-documented tropical species; many are known from
small numbers of specimens but are suspected to be under-recorded. As an example, | will
present a preliminary analysis of the status and threats for just under 300 species representing
the Afrotropical realm. Despite extensive habitat loss and degradation in species-rich areas of
tropical Africa, few extinctions have yet been documented and relatively few species (5%) are
categorised as globally threatened (CR, EN or VU). However, 17% of species have initially
been categorised as Data Deficient, most apparently have small distributions and many may
prove to be threatened as additional data accumulate. Furthermore, 30-50% of the endemic
taxa of Madagascar, the Comoros, Principe and other Afrotropical islands are likely to be
globally threatened. | will illustrate the threats to such taxa, and the challenges in documenting
their conservation status, using a variety of case studies.

17.20-17.35 Global conservation assessment of dung beetles
Sacha Spector, Scenic Hudson, USA

Globally comprehensive data on the distribution and status of species are the basis of
conservation planning, priority setting, and management strategies at all scales, but have been
generally unavailable for the invertebrates that constitute the vast majority of known
biodiversity on Earth. More taxonomically inclusive approaches for determining the status of
biodiversity are an increasing priority given the roles of invertebrates in providing important
ecosystem services that sustain natural and human systems. Here we present the results of a
global assessment of Scarabaeine dung beetles, a widely proposed focal taxon for biodiversity
inventory and monitoring. A randomly selected sample of 1500 species, 24.7% of the 6060
valid, described species, were assessed using the IUCN Red List Categories and Criteria,
Version 3.1. For each species, historical range, current distribution, habitat requirements, and
threat vectors were determined. Globally, 10.6% of dung beetle species are threatened with
extinction. This is likely an underestimate given the additional 5.9% of species that are known
to be on trajectories toward threatened status, and the significant proportion of previously
widespread species for which recent population or distribution information is unavailable.
Narrow-range endemic, host-specialist, and tropical-forest inhabiting species were threatened
at higher rates than the total fauna. Also of concern are projections that the functional
consequences of dung beetle declines may be non-linear and more severe than the proportion
of threatened species would suggest.

17.35-17.45 Questions on the terrestrial environment and its major threats

17.45-18.00 Summary and discussion period
Monika Béhm, Institute of Zoology, ZSL, UK
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SESSION Ill: THE FUTURE OF NON-VERTEBRATE CONSERVATION: FILLING THE GAPS
Chair: Steve Yaninek (Purdue University, USA)

9.30-9.55 Prioritising non-vertebrate assessment and conservation: the next steps
Simon N. Stuart, IUCN Species Survival Commission, UK

The IUCN Species Survival Commission (SSC) has already committed to assessing the status
of every species of vertebrate on the IUCN Red List of Threatened Species. To date these
assessments have been completed for all species of mammals, birds, amphibians, and
chondryichthian fishes, and are underway for reptiles and bony fishes. Statistically
representative samples of 1,500 species each have been completed for reptiles, and are
almost completed for bony fishes.

For non-vertebrates, it is necessary to set priorities for assessments. It would be neither
practical nor useful to assess the status of every group of species. The SSC has been going
through a process to set priorities, and this is nearly, though not entirely, complete.

For invertebrates, certain groups have been prioritised for comprehensive assessments (that is
every species assessed). So far, these include Odonata (statistically representative sample
already completed), bumblebees, freshwater decapod crustaceans (crabs already completed),
freshwater molluscs, cephalopods, lobsters, corals (reef-building scleractinians completed)
and sea-cucumbers. Certain other more speciose invertebrate groups will be prioritised for
statistically representative assessments (1,500 species each). These already include
butterflies, but others will probably be added. For both marine and terrestrial invertebrates,
more formal prioritisation processes for deciding which assessments to do are being initiated.
These processes are being run respectively by the SSC Marine Conservation Sub-Committee
and Invertebrate Conservation Sub-Committee. Priority groups are being selected on the basis
of criteria such as economic values, importance in ecosystem structure and function,
taxonomic tractability, and likelihood of adding new perspectives (for example, important
threatening processes) not picked up through the groups assessed so far.

For plants, comprehensive assessments have been completed for cycads, conifers, sea-
grasses and mangroves. Comprehensive assessments will be conducted for cacti, palms,
carnivorous plants and certain groups of trees, including oaks, magnolias, ebonies and
maples. The cacti assessments are already underway, as are many of the tree assessments.
Furthermore, important clades of orchids and legumes will be assessed. Another focus of plant
assessments will be on economically important species, and plans are underway to select the
most important medicinal plants, crop wild relatives, and timber trees for assessment.
Statistically representative assessments of 1,500 species are underway for pteridophytes,
monocots and dicots (though the dicots may later be split into their monophyletic groups, with
1,500 species selected from each) and planned for bryophytes. In addition to all of the above,
there will be a focus on assessing single-country endemics, as often as possible in
collaboration with national red listing initiatives. Decisions still need to be taken on which
macroalgae to assess. A small number of species are already on the Red List, but a more
strategic approach is needed, covering all of the main groups of macroalgae (brown, green
and red).

For fungi, the process of deciding priorities is now underway. Work has already started on a
statistically representative sample of 1,500 ascomycete species, and probably needs to be
expanded to include other groups such as basidiomycetes and myxomycetes. For
comprehensive assessments, certain groups will be selected to demonstrate the link between



nitrogen deposition and threat status of fungi, including chanterelles, cyanobacterial lichens,
and ectomycorrhizal fungi. A regional assessment of macro-fungi for Europe is also planned,
and this will hopefully grow into global Red List assessments of flagship species. However,
more decisions are needed on priorities for fungal assessments, and processes such as those
underway for marine and terrestrial invertebrates is probably in order.

9.55-10.20 Taxonomists at risk: arecovery plan for an endangered profession
David L. Pearson, School of Life Sciences, Arizona State University, Tempe,
Arizona 85287-4501, USA

Because most conservation goals depend on reliable taxonomic identifications, the present
decline in support and training for taxonomists will impact goals of environmental sustainability
and management. Historically, taxonomists have come from a combination of four general
sources: academically trained professionals, parataxonomists (local assistants trained by
professional biologists), field natural history emphasis in youth education, and self-supported
expert amateurs. A comparison of historical studies from many fields of study indicates that
early research tends to concentrate on identifying and naming critical components, often done
by expert amateurs. Subsequent steps lead to professionalization and sophistication that
marginalizes the goals of these early steps and excludes most amateurs. The timing and
velocity of these historical changes are largely controlled by economics. An affluent middle
class creates leisure time and self funding available for amateurs to develop their interests,
hobbies, and intense avocations. Public attitudes and funding for both academic training and
primary education also grow with rising economies. These stages of historical and economic
advancement can be used to determine the timing for the most appropriate sources of
taxonomist training and thus maximize production of taxonomists by country or region.
Parataxonomists will be of limited use, as they are primarily in regions with low economic and
education levels. Formal and informal programs of youth education in nature often proliferate
as the economy rises, and will be the critical source for the few professional taxonomists of the
future as well as the large number of expert amateurs. Amateurs will flourish as the economy
rises further to permit time for avocations, and they will become the main contributors of field
work, taxonomic research, and taxonomic publications for many taxa. Professional
taxonomists of the future will be few, but through use of cyberspace and a broad range of skills
beyond museum specimens and morphology, each one will recruit, train, and provide direction
for parataxonomists, youth education and expert amateurs. Professional taxonomists will be
information scientists maintaining broad lines of communication among all the various sources
of taxonomists as well with the public and government.

10.20-10.50 POSTER SESSION (TEA/COFFEE)

10.50-11.15 Conservation policy and practice for non-vertebrates
Roger Catchpole, Natural England and University of Edinburgh, UK

The Convention on Biological Diversity can be considered one of the most successful policy
drivers in biological conservation in terms of its global coverage, the ongoing participation of its
signatories and as a stimulus for the development of national action plans. However, the
translation of these plans into local action has been highly variable. A disproportionate focus
on the requirements of charismatic ‘flagship species’ and a lack of local capacity in non-
vertebrate conservation has, in some instances, led to taxonomic and geographical
inconsistencies. An overemphasis on ‘biodiversity hotspots’ and protected areas, such as



national parks, and the provision of basic ecosystem ‘goods and services’ all pose significant
threats to biodiversity in the wider environment. The continued decline of widespread species
at different trophic levels not only indicates the need for better targeting but also the
development of effective regulatory mechanisms at a national level. Local capacity building in
non-vertebrate conservation that is relevant to non-specialists in different land-management
sectors should be a priority, as should support for rapid biodiversity assessment techniques so
that current information on biodiversity status can be captured at a scale that is relevant to
local decision-making. Better links between academic institutions and land-use planners are
needed to support this process.

11.15-11.40 Fungi everywhere: many to conserve
D. W. Minter, CABI Europe, Bakeham Lane, Egham, Surrey, TW20 9TY, UK

Fungi are neglected organisms: endangered, like animals and plants, and frequently
overlooked by conservationists, an estimated 95% await discovery. The Rio Convention
extended protection to all “animals, plants and micro-organisms”, but these categories do not
easily accommodate fungi. As a result, fungi are rarely mentioned in signatory country
conservation plans and, since Rio, numbers of mycologists able to identify fungi have declined
sharply in many parts of the world, causing a crisis in fungal biodiversity studies. Fungi are
truly the orphans of Rio. This presentation describes what mycologists are doing about fungal
conservation in this unfavourable environment.

Since 2005 workshops in Africa, Europe, North America and South America have trained
mycologists to evaluate fungi using IUCN criteria, and in several countries mycologists are
preparing fungal Red Lists, facilitated by various internet resources, particlarly Cybertruffle
(www.cybertruffle.org.uk) which includes Cyberliber, the digital library for mycology
(www.cybertruffle.org.uk/cyberliber), IndexFungorum, the global nomenclator for fungi
(www.indexfungorum.org/Names/Names.asp), and the fungal databases of Landcare
(http://nzfungi.landcareresearch.co.nz/html/mycology.asp?ID=) and the USDA (http://nt.ars-
grin.gov/fungaldatabases). Globally, the IUCN Sampled Red List Index of the Ascomycetes is
assessing 1500 randomly selected species as part of the IUCN'’s wider aim to carry out
sampled Red List evaluations of all groups of organisms. Results are both predictable and
shocking: more than 95% of the sample (itself from the pool of 5% known fungi) were
evaluated as “data deficient”.

Simultaneously, mycology has developed an infrastructure for fungal conservation: Europe
(European Council for Conservation of Fungi, 1985), Australasia (Australasian Mycological
Society, with an explicit conservation remit, 1995), North America (Mycological Society of
America Conservation Committee, 2008), South America (Latin-American Mycological
Association Conservation Committee Steering Group, 2008), Africa (Fungal Conservation
Group of the African Mycological Association, 2009), Asia (Fungal Conservation Group of the
Mycological Committee for Asia, 2009). In 2009, in another major step, IUCN recognized fungi
as different from animals and plants, and agreed to increase its Species Survival Commission
fungal committees from two to five. The first IUCN conference explicitly devoted to fungi took
place in October 2009, resulting in a landmark agreement to establish a Global Federation of
Fungal Conservation Groups.

The world needs decomposers and recyclers: without consideration of fungi, the ecosystem
approach to conservation is seriously compromised. The conservation movement needs
mycologists. Through years of neglect, mycologists themselves are endangered. A campaign
is needed to train new mycologists and fund their careers before it is too late.



11.40-12.05 The extinction threat to non-vertebrates from global climate change
Wilson, R.J. and Maclean, 1.M.D., Centre for Ecology and Conservation,
University of Exeter, Cornwall Campus, Penryn TR10 9EZ, UK

Climate change is now estimated by some biologists to be the main threat to biodiversity, but
doubts persist regarding which species are most at risk, in which parts of the world, and how
best to adapt conservation management. We review recent published evidence to show how
climate change threatens the distributions and diversity of species in a wide range of
taxonomic groups and regions. Using IUCN criteria to translate between published evidence
for observed population declines in response to climate change and risk of extinction, our
results show that climate change, acting through several different processes (e.g., range shifts
towards the poles and higher elevations, changes to mortality and fecundity related to
changing abiotic conditions and biotic interactions) already appears to have increased
extinction risk for species in a wide range of taxa and regions of the world. These observed
changes increase confidence in published estimates of future negative effects of climate
change on biodiversity. Given the evidence for an increased extinction threat, we consider how
the conservation of non-vertebrates can be adapted to climate change.

12.05-12.30 Filling the gaps in plant conservation
Eimear Nic Lughadha, Head of Science Policy and Co-ordination, Royal Botanic
Gardens, Kew, UK

Plants are often considered one of the better known groups of organisms. There is general
agreement that most of the world’s plant species are now known to science. However, the sort
of information required to underpin sound conservation action is often patchy or lacking.
Published estimates of how many plant species have been described to date vary by hundreds
of thousands. Many of these species are known only from the type material and the (often
minimal) information in the original publication in which they were described. Most plant
species occur in the tropics and comprehensive floristic treatments are lacking for most
tropical areas. In fact many tropical countries lack even an initial list of which species are
known to occur within their boundaries. Even relatively well-known species which have been
collected repeatedly since they were first described may be known by different names across
different parts of their range and a comprehensive overview of their distribution can be gained
only by study of specimens deposited in several herbaria. Many of these herbarium specimens
have not been geo-referenced, let alone digitized, and this represents a fundamental
impediment to the effective use of this information for conservation action.

The Parties to the Convention on Biological Diversity recognized the importance of addressing
these issues when they adopted the Global Strategy for Plant Conservation (GSPC) in 2002.
Among the 16 GSPC targets designed to address the plant conservation crisis by 2010,
Targets 1-3 focused on understanding and documenting plant diversity. Work towards these
targets has been concurrent and synergistic with work towards the Sampled Red List Index for
Plants. This approach has been effective in focusing the attention of botanists on critical
information needs but there are still significant challenges to be addressed in order to ensure
that conservation action for plants is informed and guided by an adequate evidence base.

12.30-13.30 LUNCH



SESSION IV: CONSERVING THE FOUNDATIONS OF BIODIVERSITY: FUTURE
CHALLENGES
Chair: Victoria Chester (Plantlife)

13.30-14.00 Strategic planning for invertebrate species conservation — how effective

isit?

Tim New, LaTrobe University, Melbourne, Australia
Overcoming the problems posed by the massive diversity and ecological complexity of
invertebrates, together with the perceptual problems they pose, necessitates species-level
conservation being pursued (1) on a basis of triage to select the particular species to be
targeted from amongst the many deserving cases and (2) often with only fragmentary
biological and distributional knowledge so that (3) focal species are selected on inadequately
defined grounds and comprehensive practicable plans are often difficult to construct.
Approaches are needed that refine the scope of individual species plans for greater benefit,
and/or seek strategies through which individual species may be incorporated into wider
agendas for greater collective benefit. Both strategies depend on (1) very clear objectives; (2)
continuing critical review and opportunity for adaptive management; (3) a strong
education/communication component to establish and sustain interest and credibility. The
importance of selecting taxa transparently, incorporating ecological variety, justifying policy
inclusions, and introducing SMART objectives into management plans are discussed.
Expansion of scope from single-species conservation alone can either be to increase
taxonomic breadth or to encompass wider priority for habitat features. Examples are given to
demonstrate the importance of selected invertebrates as umbrellas in conservation, supporting
the belief that carefully designed management programmes for invertebrate species can
continue to play a leading role in advocacy and practice of conservation for the foreseeable
future.

14.00-14.30 Too many species, too little information, and not enough time: a multi-
pronged approach to invertebrate conservation
Scott Hoffman Black and Sarina Jepsen, Xerces Society for Invertebrate
Conservation, USA

Conservation scientists have concluded that confronting the widespread destruction of the
earth’s biodiversity requires a conservation response an order of magnitude greater than
currently exists. This is particularly the case for invertebrate conservation. Major problems to
be addressed are the lack of taxonomic, life history, distribution, and abundance information
for the most imperiled species, a lack of charisma and poor public perception of invertebrates,
and inadequate laws (and enforcement) to protect invertebrates. A multi-pronged approach is
needed to protect the most vulnerable species and provide for landscape-scale conservation
to protect multiple species simultaneously. This approach must combine advocacy and policy
development, applied research, collaboration with key constituencies, and public outreach.

Advocacy and Policy Development

In the USA, federal legislation is vital to the protection of endangered invertebrates. Formal
listing of species under the Endangered Species Act is highly effective for protecting habitat,
although improvements are needed to put the protection of invertebrates on a par with that of
vertebrates. The 2008 Farm Bill includes programs that pay farmers over $1 billion per year for



habitat enhancement. The Xerces Society and others worked with lawmakers to modify the
Farm Bill so that pollinator conservation became a priority issue for these programs.

Applied Research

Major knowledge gaps exist in the taxonomy, historical and current distribution, and
abundance data that prevent accurate assessments of the status of many invertebrates. More
emphasis needs to be placed on invertebrate survey, systematics, taxonomy, and population
ecology.

Collaboration with Key Constituencies

Working with hunting, fishing, bird watching, and agricultural groups greatly expands the
effectiveness of habitat protection and restoration for invertebrates. A study in Bioscience
showed that insects provide services worth more than $57 billion in the USA. As food for
wildlife, insects support a $50 billion hunting, fishing, and bird watching industry. Native insects
provide more than $4.5 billion in pest control services, pollinate $3 billion in crops, and clean
up grazing lands with a subsequent savings to ranchers of more than $380 million.

Public Outreach

To conserve insects successfully, the public, scientists, land managers, and conservationists
need to understand the extraordinary value that these organisms provide. An ambitious public
education program would enhance recognition of the positive values of invertebrates and,
indeed, all biological diversity.

14.30-15.00 Dynamic designer landscapes for the future: linking species and
landscape conservation
Michael J. Samways, Department of Conservation Ecology and Entomology,
Stellenbosch University, P/Bag X1, Matieland, South Africa

A small temperate pond of 1000 species potentially begets half a million interactions. How
complex then must be the world’s most species-rich ecosystems? In turn, how then do we
conserve such overwhelming complexity, given varying short-term and inevitable long-term
changes in environmental conditions? Some principles, arising from many diverse research
fields, for doing this are beginning to emerge. These principles are a foundation for biodiversity
conservation and include a melding of (1) maintenance of reserve areas; (2) maintenance of
quality habitat heterogeneity; (3) improvement of landscape linkages at various spatial scales;
(4) softening of the human-dominated matrix (i.e. engaging eco-agriculture and eco-planning
of urban landscapes); (5) reducing contrast between landscape patches; (6) simulating natural
disturbance. The principles involve the interactive application of design principles and
management activities, hence the term “dynamic designer landscapes”. These landscape
principles for conservation of resilient functional ecological communities rest on maintenance
of species-level metapopulation dynamics, supported by a combination of large patch size,
good patch quality and reduced patch isolation. Identification and implementation of iconic or
significant species is a fine-filter overlay on the coarse-filter, landscape approach. Threatened
species are assessed for targeted conservation action, and indicator species are employed for
validation of optimal landscape design and management. As there are multiple interactions
and processes, and all species contribute to at least one of these interactions and processes,
the concept of redundancy falls away. This species-landscape interactive approach, through
the foundation of full ecological integrity, ensures ecosystem resistance, resilience and
dynamic continuance into the future.



15.00-15.30 POSTER SESSION (TEA/COFFEE)

15.30-16.00 From apathy to empathy: how to make people care about biodiversity
Raynald Harvey Lemelin, School of Outdoor Recreation, Parks and Tourism,
Lakehead University, 955 Oliver Rd, Thunder Bay, ON, Canada, P7B 5E1

The concept of entomophobia suggests that most human-insect interactions are largely
negative and often create feelings of antipathy and aversion. While entomophobia may explain
some aspects of human apathy and dislike of insects, it does not address how human-insect
interactions vary according to historical and cultural contingencies. The concept also fails to
acknowledge how insects provide numerous socio-cultural benefits to humans. This
presentation will describe the uses of insects through various historical and cultural contexts,
and demonstrate how these factors affect human-insect interactions. A description of current
attempts to understand human-insect interactions from a social perspective will also be
provided. A discussion examining how increasing awareness of insects may result in greater
tolerance for these animals is provided in the concluding statements.

16.00-16.30  Avoiding the Achilles’ heels: making non-vertebrate conservation work
Jonathan Baillie, Conservation Programmes, ZSL, UK

If society is to avoid the many Achilles’ heels we must first develop a greater appreciation of the
interdependence of life on earth and thus the potential dangers to humanity of indiscriminately
eroding the foundations of biodiversity. Greater awareness of human-related pressures that will
take place over the next 50 years and the potential social, economic and ecological implications
will inevitably lead to a stronger research agenda and efforts to monitor and manage
components of biodiversity essential for human well-being. The greatest challenge will be to
help society focus on major threats posed by losing or degrading components of biodiversity
that are poorly known or generally perceived as uninteresting. This includes species such as
phytoplankton, mycorrhiza, soil decomposers or pollinators. Although small in size, neglecting
such groups could have catastrophic implications for humanity. It is important that the scientific
community focuses on these largely unseen potential Achilles’ heels and provides various
scenarios, highlighting the implications of inaction. This information must then be communicated
to the public and policy makers in a way that is relevant to peoples’ lives. However, it is
essential that with each challenge, potential solutions are identified, empowering society to take
action.

16.30-17.00 Conclusion & closing remarks

17.00 End of Symposium



