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Insects 50% of

known species
(& majority undescribe




Key roles of insects in our world

pollination " o4t things: get eaten: soll ——
redation base of i turn over "7
P decomposition 2 filtering
seed parasitism  food

dispersal herbivory chains , processing
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If humans suddenly disappeared,
living conditions for most species would improve

If Insectsvanished,
the environment would collapse into chaos



You live in a world of insects
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Measuring reductions In insect populations

Change In
Number

Change In
Diversity

Change I
Biomass




Anecdotal evidence
of changes In
Insect abundance



the Windshield Phenomenon
Where have all the bug splats gone?




Kent England
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2019 vs 2004
50% fewer splats\

(despite modern car
Nitting more bugs
than older models)




Denmark 19942017
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Researcher drove at fixe
speed on fixed transect §
A bugs on windshield

Also took:

A sweep net samples
A sticky trap samples
A bird feeding rates
A nesting pair counts
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Sweeps, sticky trap,
bird feeding rates

follow the same curve

Residual number of insects

Ecology and Evolution

®@®

Parallel declines in abundance of insects and insectivorous birds
in Denmark over 22 years

ORIGINAL RESEARCH =~ & Open Access

Anders Pape Maller &

2010
Year

2005




Broader studies
of abundance and biomass



Malaise trap
for flying insects

Amateur society in Germany, collecting insects since 1905
A 19892016, sampled nature reservas £ 99
A trapped flying insects 24/7 from Marebct; weighed & IDed catch
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Measurable reduction in biomaswer 27 years
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Between 1989 to 201
(only 27yrs)
/5% decline In bioma
of flying Insects
= 3% loss per year

FEATURE

The Insect Apocalypse Is Here

What does it mean for the rest of life on Earth?

@ PLos ‘ ONE

RESEARCH ARTICLE

More than 75 percent decline over 27 years in
total flying insect biomass in protected areas

Caspar A. Hallmann' =, Martin Sorg®, Eelke Jongejans', Henk Siepel”, Nick Hofland",
Heinz Schwan?, Wemer Stenmans?, Andreas Miille, Hubert Sumser?, Thomas Hérren?,
Dave Goulson®, Hans de Kroon'




Trends In abundance & diversity
from multiple shorterterm studies

73 studies reviewed

Biological Conservation 232 (2019) 8-27

Contents lists available at ScienceDirect

Biological Conservation

journal homepage: www.elsevier.com/locate/biocon

Review

Worldwide decline of the entomofauna: A review of its drivers

Francisco Sanchez-Bayo™*, Kris A.G. Wyckhuys™®¢




extinct []vulnerabl
endangered []declining

Population declines by insect group | 2arcowors %

100%
90% |
80%
70%
60%
% of 500
Species 4q,

30% -

20% -
10%
0%

ground lady- dung bees  iher butter-  moths 9rass
beetles bugs beetles Hymenops flies hoppers



41% of
INSect species
have declined

over the past
Y

Compared to
22% of
vertebrate
species




