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All about the fascinating world
of Insects & entomology

‘ ESSEX COUNTY NATURE

VW Essex County Field Naturalists'Club




A Why insects are fascinating & important

A Who | am / how | got here

A What | do as an entomologist in Essex County
A Insect ID & resources

A How to be a friend to bugs (and meet one!)




Animal biodiversity

- million

~8,000 new insect species / year

'(ﬁ Reptiles

g({ﬁ Amphibians

I 11,188
ﬁ MammalsI 6,596
.0

200,000 400,000 600,000 800,000 1 million
Number of described species




~80% of Insect species still undescribed

JBUTWAIT, N\
THERE'S MOREIL INSECTS ¥

(5-6M)

Estimate: 5-6M species
Insects = >90% of all animals
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Diverse In beauty
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Diverse in beauty

x1.4 M
Green jewel

~\‘? \
“\"ﬁ(;‘

g v

MR

N \\\ = )

\ Q)\\ \\,\§ f\
AR

; “‘i\-: - i
N \ \\:\\\ \ Y )
k“Q\W\ \\\\\.\\\\i, \“\I< AN
RN

- M‘”‘{}‘ “ 6\:1"4‘.‘\\ \ I

i)
)

e
N

N

=70

The Royal Palace of Brussels SN L
Work by Jan Fabre




R, e S

L4 -

L%

Diverse In sheakiness




Diverse In size

Photo: Dider Descouens 2011

The stick insect Phoebaeticus This Titanus giganteus longhorn Grubs of Rhinocerus & Goliath beetles are
chinensis is just over 2 ft long beetl e was about 9. amwongithe hegviest, reaching ~228 g!




Diverse In size

Some fairyflies (wasps) . | ,
are ~0.14 mm long \

Human hair

Photos: Alexey Polilov 2012; John Huber, John Noyes, J. Read 2013
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Diversity in cuteness!




Importance of insects

Pollination

Biologicalcontrol
(pest control)

Food web support

Decomposition,
nutrient cycling
& soil quality

3




Quiz: Pollinators




Quiz: Pollinators

National Geographic @

Canapian Yy - < @72
LIVIng A bee sits on a marigold flower in Coronado National

Forest, Arizona, USA.




2. Pest control

AFew insects are pests
AMany natural enemies (predators / parasitoids) -
AFor every pest, there are multiple enemies

Natural enemies of soybean aphid

(Up to 400 species in Ontario!)




3. Decomposition / nutrient cycling

Soil arthropods:
A Decompose organic matter |
A Promote microbial growth R
A Maintain soil structure & hydration

SPRINGTAILS MITES
Up to 100K / nisoil Up to 1M / n? soil

ISOPODS =20 ¢
%3_4_ sk
SPIDERS BEETLES MILLIPEDES  FLY LARVAE CENTIPEDES

Combined, up to 1K / ni soil




4. Supporting the food chain

Insect biomass: ~10,000,000,000,000,000,000

A 10 quintillion insects at a given time, or 1.3B / human




Improving water quality

STONEFLIES

MAYFLIES

i J‘ P!-m‘ -‘V- mfﬂm =N .. Warreh Photography
CADDISFLIES BLACKFLIES, MOSQUITOES




Who | am / ho\N | got here

A\

= UNIVERSITY | B.Sc. Hons.Zoology
-/ SGUELPH | (2004-2009)

Thesis: How isopods degrade leaf litter via microbes




Who | am / hov'\‘/l' got here

2 UNIVERSITY M.Sc. Environmental Biology
© GUELPH (2009-2012)

Thesis: Swede midge overwintering biology

tPhoto: Dave Cheung




Who | am / hov'\‘/l' got here

Western Ph.D. Physiology & Biochemistry
pnversiecaer ST (2013-2017)

Thesis: lon & water balance during insect chill coma




Who | am / how | got here

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

UNIVERSITY-CANADA

Thesis: lon & water balance during insect chill coma

5..-:é..r“ythmg you always wanted to know about

cricket rectums but were afraid to ask... |

Lauren E. Des Marteaux®

Brent ). Sinclair

2]




Who | am and ”ho'w | got here

BIOLOGY ' Postdoc 2 Freeze tolerance of malt flies

CENTRE 1 (Cczech Republic, 2017-2019)
ASCR
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Quiz: Insect cold tolerance

What is the lowest temperature
an insect is known to survive?

E. -270°C
Polypedilum vanderplanki (sleeping midge)

Survives from -270AC to +102/C
Survives loss of 97% body water



Insect cold tolerance

2
A

R

Warm -acclimated larva

Doesn®t survive freez
~60% die at -5°C

The malt fly (Chymomyza costata)\ g\i—f\ o i e Ty

Cold -acclimated larva

How do their Extremely freeze tolerant
cells survive it? ~42% survive in LN ,, -196°C




Insect cold tolerance

a-tubulin




Insect cold tolerance

&




Insect cold tolerance

A,

},n

Cold-acclimated




Who | am and how | got here

'EEU K BRI K Postdoc - Insect circadian rhythm
erxa crty university 1 (Japan, 2019-2020)




Insect circadian rhythm

| Knock down
‘ \ \, candidate genes
Short days

*.L.,.:\ /P

B

Photoreception *2 00 N a2 ‘ Bean bug

Integrated by

circadian clock ~ Output signals
(molecules)




Who | am and how | got here

I *I Agriculture and Field Entomologist, Harrow
| Agri-Food Canada (2020 2 present)

POLLINATOR

HABITAY INNOVATION PROIECT

‘- T ., | FIELD ENTOMOLOGY
1 ' : e ] A S Vot




Entomology professions

A Agriculture A Genetics

A Apiculture A Medical

A Behaviour A Morphology

A Biological control A Neuroscience

A Biomechanics A Paleontology

A Conservation A Pathology

A Curation (museum) A Pest management
A Development A Physiology

A Ecology A Populations

A Forensics A Taxonomy/systematics
A Forest A Veterinary

A Evolution A X etc!



Current projects

CONSERVATION / BIODIVERSITY PEST MONITORING
“2§¥ 1. GenARCC

2. Living Labs Ontario

SUSTAINABLE PEST MANAGEMENT SYSTEMATICS TOOLS




Insects are declining

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

Insects
1,053,578

11,650

-~ Assessed
. Praportion propedy evaluated

Every single bird g\

speces knovn 10 .

science has been

asyessed

99% have not been assessed

Vertebrates

Janicki et al. 2022



GenARCC

Leveraging museums

The Canadian National Collection of Insects,
Arachnids, and Nematodes (CNC)

AAmong 5 largest collections in the world
A~ 18 million specimens
A> 150,000 described species

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

Canadian National Collection, Ottawa Canada



GenARCC

by
ADigital hoverfly records from « b%mx o\
e,

7 North American collections *
P

ARecords from 1900-2020 (120 years) & &

AFilteringE 138,112 records (318 species)

I\
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Adam Duchesne, M.Sc.




GenARCC

16 species
iIncreased

| | I l

I T T i
1900 1930 1960 1990
L

200%1

|
Recent Changes

1000/0 1

Population Average

Occupancy change (%)

0%t----
-10.4% 1=

65 species
declined

-100%

Species(n = 318)



Living Labs Ontario

j LivingLab

Agricultural intensification Is a \JeD
DO Ontario

major driver of insect declines

CONVERSION FROM | &
" NATURAL COVER | &

Big Picture project (2002) oF vy ! —-— e
Nature Conservancy Canada / Natural Heritage Information Centre E —— - A % FARMLAKD BY COUNT Y

Essex: 80% Chatham: 91%




Living Labs Ontario

Prairie strips
A Mix of native grasses & forbs
A Restoration option for marginal land

A Many ecological benefits!

(Carbon storage, erosion control etc.)

How effectively do prairie strips
Improve insect communities
on Ontario farms?

lowa State University. 2025




Living Labs Ontario

Measure insect community before vs after strips added + Control sites (no strips)




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
A 100 bulk samples
A ~320,000 insects
A 4,640 species (based on DNA)

60 - —s—Wheatley
—o—Tilbury A
50 - .
-a—Tilbury B
- —eo—Woodslee
£ 40 -
0 —e—Agris
[}
E 30 4 —e—Cottam
g x—Kingsville
-3 20 —e—Jack Miner
§ —+—Denotter A
e 7
10 - —e—Denotter B
0 T 1 T 1
8-May 28-May 17-Jun 7-Jul 27-Jul

Collection end date




Living Labs Ontario

MI a®s t asks

—= A Sort/count all insects in each sample
A Pin, label, ID, count pollinator species
A Count natural enemies

A Felt scale (Eriococcidae):
Acanthococcus missouri

A 1st vouchered specimen for Canada

2 mm




Living Labs Ontario

MI a®s t asks

A Sort/count all insects in each sample
A Pin, label, ID, count pollinator species
& A Count natural enemies

AEulophid wasps
(Sympiesis or Pnigalio)
ANatural enemies of leafminers




Current projects

CONSERVATION / BIODIVERSITY PEST MONITORING

s %3 3. Biovigilance for

spotted lanternfly

SUSTAINABLE PEST MANAGEMENT SYSTEMATICS TOOLS




tted lanternfly

ing aspo

Pest monitor




Pest monitoring aspotted lanternfly
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Current projects

CONSERVATION / BIODIVERSITY

SUSTAINABLE PEST MANAGEMENT
4. Reducing impacts of cereal
leaf beetle in Ontario wheat

. 5. Biocontrol for stripeq cu_cumber
,;&/{ \, beetle & bacterial wilt disease

PEST MONITORING

SYSTEMATICS TOOLS




Managing cereal leaf beetle

Photo: Chris DiFonzo




Managing cereal leaf beetle

Find resistant
wheat varieties

Natural enemies
(what €s go

Tetrastichus julis Two new species for Canada




Current projects

CONSERVATION / BIODIVERSITY PEST MONITORING

SUSTAINABLE PEST MANAGEMENT SYSTEMATICS TOOLS
6. Systematics of gall
ﬁ/ midges in Ontario
N/
N (8




Gall midges: ablack box

Cecidomyiidae
A Tiny flies (1-3 mm)
A Some pests, some predators
A 6,000 species described

b Estimate: 300,000 to 1.8 million species
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Photo: Hallvard Elven 2019 ' Photo: Rsberreird 2015




Insect identification

- Wh a't |l hsect




Insect identification (adult)

HEAD THORAX ABDOMEN wings
(2 pairs®)

¢

\/ 4’\/‘“\

/

antennae
(1 palr) B /l
@ }‘ Q/

."/

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: Spide




Quiz: Is it an Insect?

YES: Beetle




Quiz: Is It an Insect?

. Centipede




Quiz: Is It an Insect?

YES: Cranefly
’0‘“
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Insect identification resources

Spotted Pink Ladybeetle

g N t o e Coleomegilla maculata
INAturalis
Spotted Pink Ladybeetle o Q *
NATS Coleomegilla maculata
GEOGRAPHIC
& & *
e — # Spotted Pink Ladybeetle
' Coleomegilla maculata
f Spotted Pink Ladybeetle
&Maps - ' Coleomegilla maculata

Needs 1D

O o o # Spotted Pink Ladybeetle

Casual Grade Research Grade /

Coleomegilla maculata




Insect identification resources

IDENTIFY
LIVING THINGS

seek @&

by iNaturalist

T MY
RANGE MAP AN
Kingdom Animalia SEASONALITY
Animals

Phylum Arthropoda

Arthropods

Class Insecta "

Insects o o o o @ "o o ¢
Order Coleoptera S
Beetles

NOR IH Family Scarabaeidae
AMEREA ®  coarabs

Genus Osmoderma
Typical Hermit Beetles

Osmoderma scabra
Rough Hermit Beetle

INSECT

Rough Hermit Beetle

Osmoderma scabra

v’ You observed it on Jul 19, 2022 INATURALIST OBSERVATIONS

Nearb Hermit Flower Broad-necked
Doy Beetie Root Borer
ABOUT \ 89

Osmoderma scabra is a3 species in the family y

Scarabaeidae ("scarab beetles™), in the order Worldwide

Coleoptera ("beetles”). soU 2048

AMER
(Source: Wikipedia)

- Q .

SEASONAIIT

1l
=




Insect identification resources

B d tdeatification, Images, & Information 1 info 1 Links Hooks UDeta . ’ .
UgflU( € L T s Ty tam » Guide » cthoonads [brouods) » Hesavads (Hesauods) » logacs esacta) » Singing Insects of North America (SINA)

h ) »
Home | Guide | TD Raquest | Recent | Frass | Forums | Donate | Help | Loncheen el Laal Stk m.-.‘-,:'.cn,?flf‘if-z’,.L

Clickable Gulde Welcome to BugGuide.Net! Species Meg.«.yﬂem- decora Amorplla Borer criCketS 1 Katydlds A Cicadas .. Help

Expiznation of Names
il

Refarences - Works Cited

o
¥
.

. Thomas J. Walkes, founder of SINA Teresa Marie Yawn, editor, webmaster

o pk
_;-;1 Ul.mg The primary goal of this website is to help users idemtify all species of crickets and katydids from
America north of Mexico, The males of most spacies in these two taxn make loud, persistent calls that atract
females. Because the g3 are loud and spacies spec they are usuvally an easy
means of ideatifying the ealler. They also facilitate field and laboratory studies of many sorts

gexually ready, conspec

Secondary goals of thus site are to

tract amateur and profe: 2l biologists to the study of zinging msects and

to provide them helpful inform and access to relevant literature

Flaced by y belgy S9 seconds ago in

i » Blateumariz ufa
»?( ﬁ i b
, i ‘ ! All Abuzz About Bugs!
We are an online commurdty ol naturalists who
Q‘ . anjoy learning about and sharing our
- observations of Insects, spiders, and other Classification
- related creastures
Paced by gngounah 18 minutes ago in i«r:n.:lu |.\;um;| L.
g We enjoy the opportunity to instill in others the  » phytocoris suavis ~vlm:oot.s rthropods) )
- fascination and appredation that we share for 0 = : chxm[r‘) kH~l apods)
ﬂ _“\. the intricate Bves of these oft-maligned . 71 I \ S
treatures. 3 v 4 o1 Coleoptera (Beeties)
- - ’ t Pobyphaga
A 2 ; (Series Cutujiformia)
"’ Our Mission rhry‘omclmc-‘a (Longhorn and Leaf Beetles)
(.e'.l'utn idae (Longhorn Beetles)
Using the best resources we have access to, we 1 | ,-:,,,m,,‘;m‘,
are creating a knowiedgebase to halp each other ’ X U7 e Chyting
and the online community. 5 AR i . Negacylene

decora (Amorpha Borer)

B G - d -t Synonyms and other taxonomic changes
u g u I e [ ] n e Megacyllene decora (Olivier) 1795

numerous synonyms due to this species’ variability

T orthsoc.org/sina/index.htn

Tdentification

Extremely variable




Being a friend f‘o bugs

Native plants, flowering at different times

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

A 70% of bees overwinter / nest in the ground




What to plant?

POLLINATOR

* Canada
Planting
Guides

pollinatorpartnership.ca
i ot DR et e, S R e s,



