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ARTHROPODS
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NOW KNOWN
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IUCN RED DATA BOOKS 2004
Species Threatened with Extinction

taxon % of all known species % of all evaluated species
mammals 20 23
birds 12 12
reptiles 4 61
amphibians 31 31
fish 3 26
plansdicos | 4 | w o
plants:monocots 1 68
nsects | 006 | 3




Estimates of proportions of species declining (“losers”) or
increasing (“winners”) in range and abundance

birds (global)
birds(California)

birds (Sumatra)
amphibians (Amazon)
butterflies (UK)

bees, wasps, ants (UK)
moths (Bomeo)

Condensed from McKinney and Lockwood, Tree, 15, 450-453 (1999)










EXTINCTION RATES

 We are uncertain, to within a factor 10, how
many distinct species of animals and plants
(eukaryotes) are alive on Earth today.

 |If birds and mammals are typical, we do know
that, over the past century, extinction rates have
Increased by at least 100 to 1,000 times the
average rate seen over the half-billion year
sweep of the fossil record.

e ANnd...



EXTINCTION RATES (contd)

* And four different lines of argument and
evidence (all “soft”) agree in suggesting a further
ten times increase In extinction rates by the end
of this century.

 IN SUMMARY, EXTINCTION RATES SEEM
SET TO SPEED UP BY A FACTOR OF 103+t
COMPARED TO THE FOSSIL RECORD’S
AVERAGE



Extinctions per thousand species per millennium

100 000 1
Distant past Recent past Future
(fossil record)  (known extinctions)  (modeled)
10 000 - Projected future
extinction rate is
-<«—— more than ten times
higher than current rate
1000
Current extinction rate
100 1 . = is up to one thousand
T o times higher than the
For every thousand fossil record
mammal species, less
10 4 than one went extinct

every millennium

) SR
- % Long-term average
extinction rate

0.1 1

Marine Mammals Mammals Birds Amphibians All species
species

Source: Millennium Ecosystem Assessment



EXTINCTION RATES (contd)

THIS IS THE KIND OF ACCELERATION IN
EXTINCTION RATES THAT

CHARACTERISE THE “BIG FIVE" MASS

EXTINCTIONS IN THE FOSSIL RECORD




FIVE MASS EXTINCTIONS OF THE PAST
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Humanity’s Impacts

Over the past century and a half:

e the human population has increased x 7

* the global average energy use per person
has increased x 7

e That Is, overall energy use has
Increased roughly fifty-fold



Fig.2:HUMANITY'S ECOLOGICAL FOOTPRINT, 1961-2003
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Million square kilometres

NATURAL FOREST COVER,
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WHY CARE?

Narrowly utilitarian reasons

Broadly utilitarian reasons
(“ecosystem services”)

Ethical reasons



Table 1 : Global Status of Ecosystem Services (Millennium Ecosystem Assessment, 2005)

Service Status 2 Notes
Provisioning Services

Food: crops + substantial production increase

: livestock + substantial production increase

: capture fisheries declining production due to overharvest

: aquaculture + substantial production increase

: wild foods - declining production
Fibre: timber +—- forest loss in some regions, growth in others

: cotton, hemp, silk +—- declining production of some fibres, growth in others

: wood fuel - declining production
Genetic resources - lost through extinction and crop genetic resource loss
Biochemicals, natural medicines, - lost through extinction, overharvest

pharmaceuticals - unsustainable use for drinking, industry, and irrigation; amount of hydro energy
Fresh water unchanged, but dams increase ability to use that energy
Regulating Services
Air quality regulation - decline in ability of atmosphere to cleanse itself
Climate regulation: global + net source of carbon sequestration since mid-century
: regional and local - preponderance of negative impacts
Water regulation +/— varies depending on ecosystem change and location
Erosion regulation - increased soil degradation
W ater purification and waste - declining water quality
treatment +—- varies depending on ecosystem change
Disease regulation - natural control degraded through pesticide use
Pest regulation —b apparent global decline in abundance of pollinators
Pollination - loss of natural buffers (wetlands, mangroves)
Natural hazard regulation
Cultural Services
Spiritual and religious values - rapid decline in sacred groves and species
Aesthetic values - decline in quantity and quality of natural lands
Recreation and ecotourism +—- more areas accessible but many degraded
Footnote: a: + means enhanced, — means degraded, in the senses defined in the main text.

b: the evaluation here is of “low to medium certainty”; all other trends are “medium to high certainty”




ECOSYSTEM SERVICES

 Rough estimate of their value puts it
comparable with, or greater than, the
global GDP of conventional economics.

 The MEA classifies such services under
24 headings: 15 are degrading; 4
Improving; 5 not able to evaluate.



Climate Change - a Multiplier

for Instability
¥ Recent Conflicts [ = |
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Water scarcity ALADHY Crop decline Hunger Coastal risk 0-0-0-0






Different attention to
different groups

1) Rate of finding / naming new species:
3-5 spp. per year
MAMMALS: 10-20 sp. (~1 genus per year)
approx. 1 in 100 species

from tropical collections are new




Different attention to
different groups

2) “Publications per species per year”
~]1

Other vertebrates : ~0.5
~0.1-0.01




CONSERVATION RESEARCH

15 years of top 2 journals
(Clark & May, 2002; 2,700 papers)

vertebrates  69% (4/5 birds, mammals)
plants 20%
invertebrates 11% (lepidoptera 4 of total)



EXCERPT FROM GOVT RESPONSE

“Research

5. NERC provides funding for research involving
taxonomy through all its funding modes,
provided that the research in question meets
the assessment criteria and funds are
available.

6. Research proposals including classical
taxonomic approaches may have the best
chance of success If they take account of (a)
the hypothesis testing science that typifies
responsive mode grants, ..... ’



Map 6: ECOLOGICAL DEBTOR AND

CREDITOR  COUNTRIES, 2003 ,.

MNational Ecological Feotprint relative to

nationally available biocapacity .

Ecodebt

@ Footprint more than 50% larger than biocapacity

@ Footprint 0-50% larger than biocapacity

Ecocr edit

@ Biocapacity 0-50% larger than footprint

@ Biccapacity more than 50% larger than footprint
Insul fickent data






