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ωOver 40 years, global monitoring of 452 species showed 45% drop in insect populations

ω27 years of records from 63 protected natural areas in Germany showed an 80% decrease 
in airborne insect biomass 

ωPossible extinction of 40% of insect species projected over next few decades; extinction 

     rate for bees, ants & beetles found to be 8 times 

     higher than for mammals or birds 

ω2020: Summary of 166 studies showed abundance 

     of terrestrial insects declining 9% per decade
 

ω2024: Published re-analysis of above database 

     showed insect decline had been underestimated

   

.ŀŘ ƴŜǿǎ ŀōƻǳǘ ƛƴǎŜŎǘǎ Ƨǳǎǘ Ǝƻǘ ǿƻǊǎŜΧΦ



Why should we 
care?

άLŦ ƛƴǎŜŎǘǎ ǿŜǊŜ ǘƻ ǾŀƴƛǎƘΣ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘ ǿƻǳƭŘ 
ŎƻƭƭŀǇǎŜ ƛƴ ŎƘŀƻǎέ

     - E.O. Wilson

άLƴǎŜŎǘǎ ŀǊŜ ǘƘŜ ǇǊƛƳŀǊȅ ƳŜŀƴǎ ōȅ ǿƘƛŎƘ ǘƘŜ ŦƻƻŘ 
ŎǊŜŀǘŜŘ ōȅ Ǉƭŀƴǘǎ ƛǎ ŘŜƭƛǾŜǊŜŘ ǘƻ ŀƴƛƳŀƭǎέ

        - D. W. Tallamy



Insects pollinate flowers
ωVital for survival of most plants: 87% of all plant (90% of flowering plants) depend on 

pollinators to reproduce

ωUp to 5% of fruit, vegetable & nut production globally is lost due to inadequate pollination

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

ωFruit & seeds from insect pollination are a major part of diet of 24% of birds & mammals



Pollinators are not just bees
Thousands of species of flies, wasps, moths, beetles:

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

ωBetter at pollinating some plants: Even where bees are present, pollination improves when 
other pollinators also visit flowers

ωOften visit different parts of flowers, flowers on different parts of plant, and carry pollen 
farther than bees

ωMoths pollinate at night

    

Flies: The second largest group of pollinators



Thousands of other species are predatory 
or parasitic on pests

A few of the thousands of 
native aphid predators

Photo: E. Cronin



   There are 10-30 million insect  

            species globally (most unknown)

      [Ŝǎǎ ǘƘŀƴ лΦм҈ ƻŦ ǘƘƻǎŜ ǎǇŜŎƛŜǎ ŀǊŜ άǇŜǎǘǎέ

What are all of those non-pests doing?

But these are just a tiny fraction 
of insects at work

?



In every ecosystem on the planet they are key players in: 

ωSoil building & aeration

ωDecomposition & nutrient cycling

 

Vital, but unseen, insects provide 
άŜŎƻǎȅǎǘŜƳ ǎŜǊǾƛŎŜǎέ

Photo: E. Cronin

Carrion & dung beetles are 
essential recyclers



Insects purify water

ωLarvae of aquatic insects clean water in lakes & streams: filter feeders consume algae & 
micro-organisms, turning them into biomass eaten by fish & birds

Photo: J. Gathany. Creative Commons Attribution 2.5 Generic license.

Yes, even mosquitoes are 
ǾŀƭǳŀōƭŜΧ



Insects make the existence of animals possible
¢ƘǊƻǳƎƘ ǇƭŀƴǘǎΣ ǘƘŜ ǎǳƴΩǎ ŜƴŜǊƎȅ ōŜŎƻƳŜǎ Ǉƭŀƴǘ ƳŀǘŜǊƛŀƭΤ ŀǎ ƛƴǎŜŎǘǎ ŘƛƎŜǎǘ Ǉƭŀƴǘ ƳŀǘŜǊƛŀƭ ŀƴŘ 
are eaten by other animals, they are the pathway for nutrients to reach the wider food web:

ω  e.g., Caterpillars are rich in fat, protein & carotenoids, an essential nutrients for the  
development of baby birds (only plants make carotenoids)

ω96% of terrestrial birds depend on insects (mostly caterpillars) to feed their young 

ω Insectivorous bird numbers are declining faster than other bird groups, with a 59% decline in 
/ŀƴŀŘŀ ǎƛƴŎŜ мфтлΩǎ 

Photo: Darren Clark

It takes > 9,000 caterpillars 
to rear 1 nest of chickadees 

to the fledgling stage

Photo: D. Tallamy



Insects make the existence of plants possible

ω Insects decompose living and dead plant material, making nutrients available to the soil 
microbial community, which in turn makes nutrients available to plants

ω Insects aerate soil, speed soil enrichment

ω Insect pollination enables plants to reproduce

ω Insects control pests on plants

Thinking about caterpillars:
Nasty little plant pests?       

OR 
Conveyers of essential nutrients from plants to the 

wider food web?



Human impacts on insects: Loss of habitat

Where development, agriculture, forestry, landscape ornamentals & invasive plants have 
replaced native plants, there are far fewer insect species, including pollinators, and smaller 
populations of native insects

Building, paving and cultivation eliminate:  

ωNative pollen & nectar forage flowers

ωHost plants for larval food

ωNesting, pupation, overwintering sites

Loss of native plants may be the greatest 
contributor to decline of insect populations

 

[D.W. Tallamy, et al. 2021. Ecological Entomology. Vol 46:729-742]



Impacts: Pesticides kill
Includes insecticides, miticides, fungicides, herbicides: 

ωWidespread adoption of neonicotinoids was our latest chapter in a long history of insect 
extermination (that particularly backfired on bees)

ωCǳƴƎƛŎƛŘŜǎ ŎƘŀƴƎŜ ǘƘŜ ΨǎŎŜƴǘΩ ƻŦ ǇƭŀƴǘǎΣ ŀƭǎƻ ƪƛƭƭ ǎƻƳŜ ƛƴǎŜŎǘǎ ϧ ƳƛǘŜǎ ŘƛǊŜŎǘƭȅ

ωHerbicides remove host plants, pollen & 

     nectar sources

ωEven least toxic pesticides (e.g., soap) repel 

     predatory insects from searching for prey or 

     laying eggs on treated leaves

Syrphid fly eggs: Insects have very acute sensesĄ



Impacts: Rising average temperatures

ωDe-synchronizes insects with seasons & daylength, with host 
plants & with the emergence of their prey insects

ςE.g., Spring leaf emergence is earlier, affecting leaf-eating 
insects and the insects & birds that prey on them

ωChanges the distribution of host plants 

ωAs summers become drier and warmer, dries up nectar & 
pollen sources prematurely

ω Increase losses of native trees, habitat from forest fires

Western Red Cedar is a high-profile native plant rapidly 
disappearing from this region due to climate change


