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Ecology background:

*invasive insects (Virginia; New Zealand)

*oyster reefs & nekton (LSU; N. Gulf of Mexico)
*bird & bat wind turbine fatalities (Upper Midwest)
*environmental education (lowa)

*potanical center & native plants (lowa; Maryland)

* Contact info:
* Phone: 518-255-5344 Email: furlonjn@cobleskill.edu

Plant & Food
RESEARCH

RAMGAHAL AHUMARA KAl

Ilmversuy of
Northern
lowa

WWW2 NZHERALD.CO.NZ
Wasp released to control Tomato Potato Psyllid - The Country -
The Country News




Today’s Online Lab

Ecosystem Services Provided by Insects

Insect Classification
* Key “Quick” Identification Features
Sight ID to Order

* Recommended Resources

* Questions



Food, medicine, timber, fiber, fuel, Nutrient cycling, soil formation,
fish, raw materials for agriculture species habitat provision
and aquaculture
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@ SUSTAINABLE Gg"’g ALS
~ DEVELOPMENT “a

1. No poverty

2. Zero hunger

3. Good health & well-being

4. Quality education

5. Gender equality

6. Clean water & sanitation

7. Affordable & clean energy

8. Decent work & economic growth

9. Industry, innovation & infrastructure

10. Reduced inequalities

11. Sustainable cities & communities

12. Responsible consumption & production
13. Climate action

14, Life below water

15. Life on land

16. Peace, justice & strong institutions

17. Partnership for the goals
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Interaction Disruption

Climate change is affecting Fire

ranges globally. Here ants are
invading and consuming
wildlife in cloud forest never
before exposed to these
marauders.

Nitrification

Fertilizer and products of fossil
fuels combustion are nitrifying the
planet, challenging the biotas
adapted to low-nutrient
conditions.

Global warming elevates
fire risk. Fires in Australia,
Amazonia, and California
burned an unprecedented
=5 million hectares of
forest in 2019.

Pollution
Chemical, light, and sound

pollution of water, air, and soil are

impacting plant and animal life
worldwide.

Storm Intensity

Climate changes bring stronger, more
frequent storms and hurricanes; more

Global Warming

Arctic sea ice is declining precipitously, arctic-alpine
and other cold-adapted communities are
contracting, while sea-level rise threatens coastal

ecosystems.

fire-igniting lightening; and damaging

Droughts

Urbanization

Our global population of 7.8 billion,
spread planet-wide, comes at great
cost to biodiversity and wildlands.

Already, over 500 vertebrates have

been driven to extinction.

Introduced Species

Global trade is accelerating the
movement of pernicious plants,
animals, and pathogens to new
regions—often with devastating
consequences.

‘ flooding.

DEATHBYA ¢
THOUSAND CUTS
GLOBAL THREAT

S[o INSECTS_

Agricultural
Intensification

Industrialized agriculture, with
its attendant increases in scale,
monoculturalization, nutrient
input, and pesticide use, is
becoming increasingly nature
unfriendly.

Periods with diminished
precipitation are becoming
longer, more frequent, and
warmer, with grave
consequences for all life.

Deforestation

The tropics lost 11.9 million
hectares of forestin 2019, mostly to
agriculture.

Insecticides

Modern, industrialized agriculture,
with its increasing reliance on
chemical insecticides, has led to
chronic contamination of wildlands -
and impacts to non-target insects.



Animal
Kingdom
Diversity

(# of species)

Other phyla 16,000

Mammalia 5,000

Other Chordata
55,000

Cnidaria 9,000

Platyhelmintha
13,000

ollusca 85,000
Aannelida 12,000

amatoda 20,000




Classification Kingdom - Animalia

Phylum - Cordata

Class - Mammalia

Can you Order - Primates

taxonomically categorize ol Rousiiins

the American bumble bee?
Genus - Homo

Species - sapiens



Classification Kingdom - Animalia

Phylum - Arthropoda

Class - Insecta

Can you Order - Hymenoptera

taxonomically categorize . ,
Family - Bombidae

the American bumble bee?
Genus - Bombus

= o 2o &
Species - pensylvanicus -, | SR~



Different Life
Cycles for

Different Orders
H O I_O M ETA BO LO U S egg larva pupa adult

The stages of comeplete metamorphosis, shown for a typical moth. There is typically an egg stage, multiple larva stages, a single pupa stage, and a
single adult stage.

* Beetles: Coleoptera

e —— Y&
* Butterflies: Lepidoptera /m /z.::é
el : >

* Bees, Wasps, and Ants:
Hymenoptera eggs larva adult

All beetle species also undergo complete metamorphosis, including lady beetles.
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Different Life
Cycles for
Different Orders

HEMIMETABOLOUS
COMMON ORDERS

egqg nymph nymph adult

The stages of gradual metamorphosis. There is typically an egg stage, multiple nymph stages, and a single adult stage.

FOURTH INSTAR:
FIRST THREE INSTARS: JULY THROUGH AUGUST

APRIL THROUGH JULY

* Hemiptera: True Bugs %

e Orthoptera: Grasshoppers,
Crickets

OVERWINTERING:
PREVIOUS FALL
TO APRIL/JUNE

ADULT EMERGENCE:
EGG LAYING: LATE JULY
SEPTEMBER TO NOVEMBER




Key “Quick™ ID
Features

 Life Stage — Is it an adult?
* One or two sets of wings
* Mouth parts/function

* Habitat

* Coloration

* Length of antennae

* Wing Vein Patterns

I—pterothorax-l

mesothorax metath

forewing

1

! hindwing

'

|
/ abdomen

ey
coxa |
trochanter
femur
tibiae
tarsus(3 tarsomeres)

12

—pretarsus / claw



rue Flies: Diptera
2 Wings (1 set) and Halteres (ball and stick)
Sponging or Sucking Mouthparts




True Bugs: Order Hemiptera Beetles: Order Coleoptera
Wing type: Hemelytra Wing Type: Elytra
TRIANGLE on Back! STRAIGHT LINE down back

Piercing Sucking Mouthparts Chewing mouthparts

Strawlike mouthpart
tucked under body

2031712715
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(front view)

grasshopper
(side view)

© 2011 Encyclopaedia Britannica, Inc.
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SIMPLIFIED VISUAL KEY TO INSECT

ORDERS Winged Insects
2 wings — Y
4 wings
1
e |
No scales on wings Wings covered with scales.
, r L l Occasionally hind wings
Fhes Chewing mouth parts Reduced or non-functional : may be clear and
1 mouth parts Sucking without scales
| | . mouth
Front wings Front wings Front - i - nam
parchmentlike hard  not wings A
flexible. No membranous ntennae short Antennae
obvious vels 2~ J long threadlike ay long ay
Some with 1 \a\s Netlike vem B erﬂi
jumping legs: I | patiern of wings wmg, hairy ‘:1‘ - cs
some with Pincers No pincers - oths
appendages at tip of on abdomen
on tip of abdomen y
abdomen g 1
- Cadd“ is'ﬂics wi [ Wings long and
Ephemeroptera ¢ 'Ings not narrow or narrow and
;‘- Mayflies fringed with hairs. fringed with hairs.
Or G Dermapters  Col Minute insect
thopt m eoptera
Grasshoppers Earwig Beetles [ “TRUE ]
[ Front wings BUGS” Wi ‘hnEm:n'l‘louesd
Wings lay flat over body » leathery at base, or shghtly thicken
E‘thn :t ::,r ' Wings not flat over body membranous at tip:  Wings folded like
i | or resembling lace  a roof over abdomen
| | | |
: . ; Hind wing Hind wing
Il;lr;:r:;::g\ bl o nt:uchrsmallcr nearly same
: aia than fore wing size (or
fore wing Broad waist larger) than
o fore wing
P H
. eafhoppers
> H era Apm%?
Isoptera Wasps, bees TRIANGLE (SCUTELLUM) OFTEN EVIDENT ON BACK,
Termites OUTLINED BY FOLDED WINGS

T
Cramnall e




Order Example Insects Common Characteristics
1| The Membrane Ants, Bees, and -2 pairs of clear,
Wings Wasps membranous wings
~Compound eves
(Hymenoptera) ~Sponge-like, sucking or
biting mouthparts
~long legs
rs
2| The Two Wings Flies, -1 pair of regular wings & |
Mosquitoes, pair of very small wings
(Diptera) Goats - Compound Eyes
~Sponge-like or sucking
mouthparts
3 The Scaly Moths, -2 pairs of scaly wings
Wings Butterflies ~Antennae feathery, needle-
or pin-like
(Lepidoptern) ~Compound Eyes
~Sucking mouthparts
4| The Sheath Becetles -1 pair of hard wings
Wings ~Wings cover top of body &
meet in straight line down
(Coleoptera) center of back
~Biting mouthparts
S The Straight Crickets, -1 pair leathery wings in
Wings Grasshoppers, front (fold over body when
Locusts not in use)
(Orthoptern) «1 pair fan-like wings in
back
~Long legs/ high hopper
~Make rhythmic sounds
=Chewing mouthparts
6  The Toothed Dragonfly, == pairs of wings
Wings Damselfly = Most have thin legs &
“Born with short antennae
Teeth” - Large compound eyes
(Odonata) nearly cover small heads
~Biting mouthparts
7 The Same Aphids, ~Both (2) pairs of wings are
Wings Clcadas, same from base to tip
Treehoppers, ~Wings held in tent-like
(Homoptera) Leathoppers position over body when
resting
~Piercing or sucking
mouthparty
8| The Hall Wings True Bugs, ~2 pairs of wings: thick and
Back leathery near the body &
(Hemiptera) Swimmers, thin at tip
Water Striders ~Wings fold on back
forming a triangle behind
the head
~Snout on head is used for

piercing and sucking
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Beneficials and a few not-such-a-nuisance

* Attempt to Sight ID to Order

* Check the PowerPoint NOTES to see links/ID answers
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EGG

Y ji NEWLY HATCHED

-

IST INSTAR

Harmonia axyridis
LIFE CYCLE v

2ND INSTAR

3RD INSTAR
4TH INSTAR
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Pests

* Attempt to Sight ID to Order
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crawler

second, -
instar g

male
pupa
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LOURN BIDUITC v

KAUFMAN

I“ield Guide o

Insects of

. Printed Book: North America
Kaufmann Field Guide ~S7 Used on Amazon The easiest guides

for fast identification

Recommended Resources

* Website “Bugfinder”:
https://www.insectidentification.org/bugfinder-start.php

“The Sirxt trdy thomugh
treatment of the North
Amercan msacts m field
pdv o *

L I e
R

* Phone App:

ERIC R EATON

Picture Insect: Bug Identifier (=1
& KENN KAUFMAN

Pest, Butterfly Identification

Next Vision Limited
Designed for iPad

Picture Insect

#114 in Education

Free - Offers In-App Purchases
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SUNY Cobleskill Department of

S U N Y CO b | es kl | ‘ Pa ge S A » Fisheries, Wildlife and Environmental
) VPP "\ Science
YUr7s F« : 2.3K likes = 2.3K followers

* https://www.facebook.com/fishwildlife

American Burying Beetle

Reintroduction New York
187 likes « 232 followers

* https://www.facebook.com/ABBReintroductionNY

* https://web.cobleskill.edu/media/2022/08/05/suny-cobleskill-students-and-faculty-contribute-research-to-empire-
state-native-pollinator-survey/

Environmental Management Major:
Invertebrate, Soil, Water, Ecology, Restoration, CONSERVATION Focus

»
* https://www.cobleskill.edu/academics/schools/agriculture-and-nat§®
management.aspx

?!;



https://www.facebook.com/fishwildlife
https://www.facebook.com/ABBReintroductionNY
https://web.cobleskill.edu/media/2022/08/05/suny-cobleskill-students-and-faculty-contribute-research-to-empire-state-native-pollinator-survey/
https://www.cobleskill.edu/academics/schools/agriculture-and-natural-resources/fisheries-wildlife/environmental-management.aspx

