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ÅWhy insects are fascinating & important

ÅWho I am / how I got here

ÅWhat I do as an entomologist in Essex County

Å Insect ID & resources

ÅHow to be a friend to bugs (and meet one!)



Animal biodiversity

1.05 

million

36,367

11,733

11,188

8,536

6,596

Number of described species

~8,000 new insect species / year



~80% of insect species still undescribed

Estimate: 5-6M species
Insects = >90% of all animals

INSECTS
(5-6M)

OTHER 
ANIMALS

(0.54M)



Insects = most biodiversity



Diverse in beauty



Diverse in beauty



Diverse in beauty

The Royal Palace of Brussels
Work by Jan Fabre

×1.4 M 
Green jewel 
beetles



Diverse in sneakiness



Diverse in size

The stick insect Phoebaeticus 
chinensis is just over 2 ft long

This Titanus giganteus longhorn 
beetle was about 9.5ò long

Grubs of Rhinocerus & Goliath beetles are 
among the heaviest, reaching ~228 g!

Photo: Dider Descouens 2011



Diverse in size

Photos: Alexey Polilov 2012; John Huber, John Noyes, J. Read 2013

Some fairyflies (wasps) 

are ~0.14 mm long 

Amoeba

Paramecium

Human hair

0.2 mm



Diverse in size



Diversity in cuteness!



Importance of insects

1Pollination

4

Food web support

5
Water 
quality

3

Decomposition, 
nutrient cycling 
& soil quality

2

Biological control
(pest control)



Quiz: Pollinators

A. Honeybee
B. Moth
C. Bumblebee
D. Fly
E. Wasp
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Quiz: Pollinators

NOT A BEE



2. Pest control

ÅFew insects are pests

ÅMany natural enemies (predators / parasitoids)

ÅFor every pest, there are multiple enemies



3. Decomposition / nutrient cycling

Soil arthropods:
ÅDecompose organic matter

ÅPromote microbial growth

ÅMaintain soil structure & hydration

Up to 1M / m3 soil

MITES
Up to 100K / m3 soil

SPRINGTAILS

CENTIPEDES

ISOPODS

FLY LARVAEMILLIPEDESBEETLESSPIDERS

Combined, up to 1K / m3 soil

ANTS



4. Supporting the food chain

Insect biomass: ~10,000,000,000,000,000,000 
Å10 quintillion insects at a given time, or 1.3B / human

BIRDS



5. Improving water quality

Warren Photography

MAYFLIES

BLACKFLIES, MOSQUITOES

MIDGES

STONEFLIES

CADDISFLIES



Who I am / how I got here

B.Sc. Hons. Zoology
(2004-2009)

Thesis: How isopods degrade leaf litter via microbes



Who I am / how I got here

M.Sc. Environmental Biology
(2009-2012)

Thesis: Swede midge overwintering biology

Photo: Dave Cheung



Who I am / how I got here

Ph.D. Physiology & Biochemistry
(2013-2017)

Thesis: Ion & water balance during insect chill coma

Photo: Brent Sinclair 



Who I am / how I got here

Ph.D. Physiology & Biochemistry
(2013-2017)

Thesis: Ion & water balance during insect chill coma



Who I am and how I got here

Postdoc ² Freeze tolerance of malt flies
(Czech Republic, 2017-2019)



Quiz: Insect cold tolerance

What is the lowest temperature 

an insect is known to survive?

A. 0°C
B. -10°C
C. -40°C
D. -100°C
E. -270°C

Polypedilum vanderplanki (sleeping midge)
Survives from -270ÁC to +102ÁC 

Survives loss of 97% body water



Insect cold tolerance

Cold -acclimated larva

Extremely freeze tolerant

~42% survive in LN 2, -196°C

Warm-acclimated larva

Doesn®t survive freezing

~60% die at -5°C

The malt fly (Chymomyza costata)

How do their 
cells survive it?



Insect cold tolerance



Insect cold tolerance

18ÁC

-20ÁC

Warm-acclimated larva



Insect cold tolerance

-20ÁC -30ÁC LN2

Cold-acclimated 
larva



Who I am and how I got here

Postdoc - Insect circadian rhythm
(Japan, 2019-2020)



Insect circadian rhythm

John 
Horstman

Bean bug 
(Riptortus pedestris)

Short days

Knock down 
candidate genes

Photoreception

Output signals 

(molecules)

Dormancy

Integrated by 

circadian clock



Who I am and how I got here

Field Entomologist, Harrow 
(2020 ² present)



Entomology professions

ÅGenetics
ÅMedical
ÅMorphology
ÅNeuroscience
ÅPaleontology
ÅPathology
ÅPest management
ÅPhysiology
ÅPopulations
ÅTaxonomy/systematics
ÅVeterinary
ÅΧ etc!

ÅAgriculture
ÅApiculture
ÅBehaviour
ÅBiological control
ÅBiomechanics
ÅConservation
ÅCuration (museum)
ÅDevelopment
ÅEcology
ÅForensics
ÅForest
ÅEvolution



Current projects

PEST MONITORINGCONSERVATION / BIODIVERSITY

1. GenARCC

2. Living Labs Ontario

SYSTEMATICS TOOLSSUSTAINABLE PEST MANAGEMENT



Conservation status known for <1% of insect species
(vertebrates get 500x more funding)

Janicki et al. 2022

Insects are declining



National Museum of Natural History, Washington USA. 
Chip Clark 2008

Leveraging museums

The Canadian National Collection of Insects, 

Arachnids, and Nematodes (CNC)

Canadian National Collection, Ottawa Canada

ÅAmong 5 largest collections in the world

Å~ 18 million specimens

Å> 150,000 described species

GenARCC



ÅDigital hoverfly records from
7 North American collections

ÅRecords from 1900-2020 (120 years)

ÅFilteringỄ 138,112 records (318 species)

Adam Duchesne, M.Sc.

GenARCC



Species (n = 318)
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65 species 
declined

16 species 
increased

Population Average

GenARCC



Living Labs Ontario

% FARMLAND BY COUNTY
Essex: 80%, Chatham: 91%

Agricultural intensification  is a 
major driver of insect declines

Big Picture project (2002)
Nature Conservancy Canada / Natural Heritage Information Centre

CONVERSION FROM 
NATURAL COVER



Living Labs Ontario

Prairie strips

ÅMix of native grasses & forbs

ÅRestoration option for marginal land

ÅMany ecological benefits!

(Carbon storage, erosion control etc.)

Iowa State University 2025How effectively do prairie strips 
improve insect communities 

on Ontario farms? 



Living Labs Ontario

2024 2027

20272024

x5

x5



Living Labs Ontario

Malaise trap (for flying insects)

1. Flying insect hits central wall

2. Insect guided upwards

3. Ethanol trap!

Sampling 3 days/week 
(10 weeks, May ² July)



Living Labs Ontario

2024 sampling
Å100 bulk samples

Å~320,000 insects

Å4,640 species  (based on DNA)

DNA



Living Labs Ontario

Mia®s tasks
ÅSort/count all insects in each sample

ÅPin, label, ID, count pollinator species

ÅCount natural enemies

2 mm

ÅFelt scale (Eriococcidae): 
Acanthococcus missouri

Å1st vouchered specimen for Canada



Living Labs Ontario

Mia®s tasks
ÅSort/count all insects in each sample

ÅPin, label, ID, count pollinator species

ÅCount natural enemies

1 mm

ÅEulophid wasps 

(Sympiesis or Pnigalio)

ÅNatural enemies of leafminers



Current projects

PEST MONITORING

3. Biovigilance for 

spotted lanternfly

CONSERVATION / BIODIVERSITY

SYSTEMATICS TOOLSSUSTAINABLE PEST MANAGEMENT

1. GenARCC

2. Living Labs Ontario



Pest monitoring å spotted lanternfly



Pest monitoring å spotted lanternfly



Current projects

PEST MONITORING

3. Biovigilance for 

spotted lanternfly

CONSERVATION / BIODIVERSITY

SYSTEMATICS TOOLSSUSTAINABLE PEST MANAGEMENT

4. Reducing impacts of cereal 

leaf beetle in Ontario wheat

5. Biocontrol for striped cucumber 

beetle & bacterial wilt disease

1. GenARCC

2. Living Labs Ontario



Photo: Chris DiFonzo

Managing cereal leaf beetle



Photo: Chris DiFonzo

Managing cereal leaf beetle

Find resistant 
wheat varieties

Natural enemies
(whatƐs going on?)

Tetrastichus julis Two new species for Canada



Current projects

PEST MONITORING

3. Biovigilance for 

spotted lanternfly

CONSERVATION / BIODIVERSITY

SYSTEMATICS TOOLS

6. Systematics of gall 

midges in Ontario

SUSTAINABLE PEST MANAGEMENT

4. Reducing impacts of cereal 

leaf beetle in Ontario wheat

5. Biocontrol for striped cucumber 

beetle & bacterial wilt disease

1. GenARCC

2. Living Labs Ontario



Gall midges: a black box

Cecidomyiidae
ÅTiny flies (1-3 mm)

ÅSome pests, some predators

Å6,000 species described

Ƃ Estimate: 300,000 to 1.8 million species

Photo: Hallvard Elven 2019 Photo: Rsbernard 2015



Insect identification

BEST I CAN DO IS A BEETLE

¯What insect is this?°



Insect identification (adult)

HEAD THORAX ABDOMEN wings

(2 pairs*)

antennae

(1 pair)

legs

(3 pairs)



Quiz: Is it an insect?

NO: Millipede



Quiz: Is it an insect?

NO: Tick



Quiz: Is it an insect?

YES: Stink bug



Quiz: Is it an insect?

NO: Isopod



Quiz: Is it an insect?

NO: Spider



Quiz: Is it an insect?

YES: Beetle



Quiz: Is it an insect?

NO: Centipede



Quiz: Is it an insect?

YES: Cranefly



Insect identification resources



Insect identification resources



Insect identification resources

BugGuide.net

orthsoc.org/sina/index.htm



Being a friend to bugs

Márton Zsoldos

Native plants, flowering at different times

Leave some leaf litter / ground undisturbed
until nighttime temps of 10 °C

Å70% of bees overwinter / nest in the ground

Will Parson



What to plant?

pollinatorpartnership.ca


