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Over last 30-40 years insect populations around the world have 
dropped precipitously:

ωGlobal monitoring of 452 species showed 45% drop in insect 

populations since 1970s [R. Dirzo, et al, SCIENCEJuly 24, 2014]

[Very] bad news about insects



2017 wakeup call: 
A German study*

ω76% decline in average airborne insect biomass (up to 82% in 
midsummer) over 27 years in protected natural areas in Germany 
(63 sites)

ωCauses? Habitat loss, 

land use change not

considered likely

[C. Hallmann, et al,

PLOS, Oct. 18, 2017]

* This paper got worldwide 

attention: it was the 5th most

cited paper in 2017

https://journals.plos.org/plosone/article/figure/image?size=medium&id=info:doi/10.1371/journal.pone.0185809.g004


And then this: 2018
ωAverage dry-weight of arthropods caught in a Puerto Rican 

rainforest: same sample areas 1976, 1977 compared to 2011, 2013

ωDecline thought to be

related to higher 

temperatures due

to climate change

ωParallel decrease in 

insect eating lizards, 

frogs, birds

[B. Lister & A. Garcia, PNAS 

115(44) Oct. 30, 2018]



ωA review of 73 studies worldwide found άŘǊŀƳŀǘƛŎ ǊŀǘŜǎ ƻŦ 
ŘŜŎƭƛƴŜέ Ƴŀȅ ƭŜŀŘ ǘƻ ŜȄǘƛƴŎǘƛƻƴ ƻŦ пл҈ ƻŦ ƛƴǎŜŎǘ ǎǇŜŎƛŜǎ ƻǾŜǊ ƴŜȄǘ 
few decades

ωExtinction rate for bees, ants, beetles is 8 times higher than for 
mammals, birds, reptiles

ωFour groups of aquatic insects have

already lost a high proportion of species

ωA few adaptable, generalist species

are expanding 

[Sánchez-Bayo& Wyckhuys. Biological 

Conservation 232:8-27. Apr. 2019]

And now this: April 2019
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Why should we care?

ωEstimated 2 million-30 million species globally (most unknown)

ω9ǎǘƛƳŀǘŜŘ лΦлм҈ ǘƻ м҈ ƻŦ ǘƘƻǎŜ ǎǇŜŎƛŜǎ ŀǊŜ άǇŜǎǘǎέ

So what are all these non-pests doing?
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Value of pollinators
Vital for native plant reproduction, agricultural crop yields & crop 
seed production

ωOver 85% of flowering plants depend on pollinators to reproduce

ω1/3 of all human food plants: >100 food crops in Canada

ω24% of birds & mammals have fruit & seeds as a major part of 

their diet



Pollinators?
Much more than bees

Thousands of species of flies, wasps, moths, beetles:

ωEqual in value of contribution by bees: 25-50% of all flower visits

ωBetter at pollinating some plants 

ωEven where bees are present, pollination improves when other 
pollinators also visit flowers

ωOften visit different parts of flowers 

& different flowers on plants 

than bees

ωSome carry pollen farther than bees

Flies: The second largest 
group of pollinators   Ą



Predators & parasites 
of pests

Thousands of native 
species attack aphids, 
caterpillars and others 
pests
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Food for wildlife
ωMajority of bird partially or totally depend on insects in their diet

ω Insectivorous birds are showing stronger declines than most other 
bird groups [NABCI Canada 2012]

ωWidespread declines in North America started in mid-мфулΩǎΤ ƭƛƴƪŜŘ 
to decline in populations of flying insects [S. Nebel, et. Al. Avian Conservation 

&Ecology. 2010]

ω!ƴŘ ŘƻƴΩǘ ŦƻǊƎŜǘŦƛǎƘΣ ŦǊƻƎǎΣ ƭƛȊŀǊŘǎ ŀƴŘ ƻǘƘŜǊ ǿƛƭŘƭƛŦŜΧΦ
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Insects provide other 
ecosystem services

ωSoil building and aeration

ωNutrient cycling, decomposing

ωWater purification

Carrion & dung beetles are important!
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Most of the insects you 
see are not pests

Photos: E. Cronin



How human activities 
affect insects

As for other animals and plants, the most pervasive, worldwide 
impacts are from:

ωDestruction of natural habitat from agriculture, industry and 
urbanization

ωPesticide use 

Some activities affect species in some places more than others:

ωClimate change

ωLight pollution

ωAir & water pollution



Loss of habitat
ωPaving and cultivation remove insect forage plants, wipe out 

nests and pupation sites

ωEstablishment of non-native plants removes habitat for native 
species

ωDeer are a major

consumer of insect 

forage in this region

A virtual desert for insects 
όƛŦ ǘƘŜȅ ŘƻƴΩǘ Ŝŀǘ ƭŀǿƴǎύ   Ą



Pesticides kill (duh!)
Includes insecticides, miticides, fungicides, herbicides: 

ωWidespread adoption of neonicotinoids is our latest chapter in a 
long history of mass killing with insecticides

ωHerbicides remove forage plants for pollinators, butterfly 
caterpillars

ωCǳƴƎƛŎƛŘŜǎ ŎƘŀƴƎŜ ǘƘŜ ΨǎŎŜƴǘΩ ƻŦ  

plants, also kill some species

ωDormant oil sprays kill over-

wintering beneficial insects 

and predatory mites
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Rising global temperatures

ωDirect effect: High temperatures kill 
insects

ω Indirect effects: De-synchronizes insects 
with host plants & prey insects

Recent study found high temperatures can 
sterilize sperm of male beetles:

ωExposure to 1 heat wave reduced fertility; 
exposure to second heat wave virtually 
sterilized males

ωEffects carried to next generation, with 
reduced fertility, lifespan of offspring

[K. Sales, et al., Nature Communications Nov., 2018]
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Rising atmospheric CO2 levels

ωResearch shows there has been a 
30% drop in protein in goldenrod 
pollen since 1874

ωGreatest drop occurred after 1960, 
correlated with rising CO2 levels

ωPoor quality pollen resulted in

ςShorter lifespans in bees

ςAltered behavior and vigor

άtƻƭƭŜƴ ƛǎ ōŜŎƻƳƛƴƎ Ƨǳƴƪ ŦƻƻŘ ŦƻǊ ōŜŜǎέ
[L. Ziska, et al. PROC. ROYAL SOCIETY, April 13, 2016]


