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A few reminders

Voice up or Raise a hand to stop Ms.
Jessica, if she appears to have gotten ahead

What makes an insect an insect
Life cycles

Orders of insects

Ecosystems and landscape

Our need/positive thinking and actions
for insects



New Goal = 10,000 People




Basic Insect Info




algae fungi  protista

27000 69,000 30,000

other animals
116,000

chordates
43,000

vascular plants
248 400

non-insectan
arthropods
123,000

insects
925,000 Grimaldi & Engel 2005






Data source: Ascher and
Pickering 2014.

www.Beelab.umn.edu

What are the other 98.6%7?

Bumble bees (49)
and honey bee (1)
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DiscoverLife bee species
guide and world checklist. o re a n u I I | e e e S
http://www.discoverlife.org/

Bee Lab zgfsgq?gmdFApmdea‘sP Only 1.4% of the over 3,600 known U.S. bee species are bumble bees.

‘e-Social @Solitary
4KGround-nesting
[HCavity-nesting
Nest parasites

EEX

Other Apidae
(70)

Other
Megachilidae
(250)

Species: ——

3,604 ‘n

Other
Colletidae (9)

Photo credit:
Heather Holm
(Cellophane
bee)

Joel Gardner
(others)




head thorax abdomen wings




Holometabolous
complete metamorphosis

EGGS ‘

ADULT LARVA

© everything-ladybug.com & photos by butterflynature.com




Hemimetabolous
incomplete metamorphosis

5th moult

5th stage 74
nymph i

3rd moult \
3rd stage M

nymph
2nd mh K %}ult

2nd stage nymph

W eggs

hatching

1st stage
nymph







Insecta

primitive insects

Ephemeroptera
Odonata
Plecoptera
Orthoptera
Hemiptera
Neuroptera
Coleoptera
Diptera
Trichoptera
Lepidoptera
Hymenoptera

advanced insects
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Archaeognatha
Zygentoma
Ephemeroptera
Odonata
Plecoptera
[soptera
Blattodea
Mantodea
Grylloblattodea
Mantophasmotodea
Phasmotodea
Embriidina
Orthoptera
Dermaptera
Zoraptera
Psocoptera
Phthiraptera
Thysanoptera
Hemiptera
Neuroptera
Megaloptera
Raphidioptera
Coleoptera
Strepsiptera
Diptera
Mecoptera
Siphonaptera
Trichoptera
Lepidoptera
Hymenoptera

http://www.learnaboutbutterflies.com/Taxonomy%205.htm



Environment




Where do you think they are?
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Ecosystems like a Raingarden
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Image from Rice Creek Watershed District
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Insects We Like
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Taxonomic Orders

Aquatic Insects
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Aquatic Insects




EPT- Water Health indicators

- Ephemeroptera - Mayflies
* Plecoptera - Stoneflies
* Trichoptera = Caddisflies or

casemakers



roptera - Mayflies




Ephemeroptera - Mayflies
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Ephemeroptera - Mayflies



Ephemeroptera Nymphs or Mayfly babies




Flat body for fast flowing water




Mayfly Adult with shed skin




~ MARY HOLLAND

Plecoptera - Stonefly



Plecoptera - Stonefly




Plecoptera - Stonefly




Trichoptera, Casemakers

HTTP//WWW KIDFISHBC.CA/CADDIS_CYCLEHTM



Trichoptera,
Casemakers




Trichoptera, Casemakers




Trichoptera Adults
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Twelve spotted
skimmer

Libellula

Club Tail Genus: Gomphus




ragonfly Adult




http://www.troutnut.com/specimen/356

Dragonfly nymph




Dragonfly nymph skins




Damselflies : Odonata

Infraorder: Zygoptera Aquatic & Predators

L&

Ebony Jewelwing, - Ishnura verticalis

Calopteryx maculata




Enallagma exulans, male







Central
American

Damselfly




Damselfly larvae (Zygoptera)
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Taxonomic Orders

Terrestrial Insects
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Terrestrial insects




Flies : Diptera




Typical Fly tongue
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Order: Diptera, Family: Bombyliidae, and Genus Bombylius






Midges — Family Chironomidae
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Chironomid non-biting midge




NABS (www.benthos.org)
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Ferrington and Berg (2008)




Grasshoppers, Order: Orthoptera




Grasshopper

mouth




Tree Cricket in the Family: Gryllidae

Oecanthinae



Katydid in the family Tettigoniidae




Lacewing Order: Neuroptera
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Hemiptera & Coleoptera

True Bugs & Beetles



True Bugs and Beetles




True Bugs :
Hemiptera







True Bugs : Hemiptera

66









Giant Water Bug
in the family
Belostomatidae




Immature
Masked Hunter -

Reduvius
personatus




Beetles : Coleoptera
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Red Milkweed Beetle, Bumble Bee Flower Beetle, s @ Locust Borer,
Tetraopes tetrophthalmus  Euphoria indo ' Megacyllene robiniae
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Lady Beetles




Lady Beetle Larva




Lady Beetle Pupae




Soldier Beetle
Family
Cantharidae




Related to
a lighting
beetle
Family
Lampyridae



Lighting beetle larva eating a snail

https://roadsendnaturalist.com/tag/firefly-larvae/




Lighting
beetle
larva
eating a
snail

https://www.whatsthatbug.com/2008/10/19/firefly-larva-eats-slug/



. Lighting beetle
larva eating a
snail

https://www.mnn.com/your-
home/organic-farming-
gardening/stories/how-to-attract-
ireflies-to-your-backyard




Butterflies and Moths : Lepidoptera

Family Nymphalidae
Brushfoots

American Lady,
Vanessa virginiensis



American Lady, Vanessa virginiensis
Eggs laid on Pussy Toes, Antennaria
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ing Cloak Nympholis antiopa

\Vilelda
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Swallow tail, Family Papilionidae
On Purple Coneflower,

|| Echinacea purpurea and Joe Pye Weed, Eutrochium purpureum
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Papillo glaucus
Yellow
Swallowtail larva




Hackberry
Emperor
Asperocampa
celtis




Red Admiral, Vanessa atalanta

Purple coneflower,
Echinacea purpurea




Turtle Head (white) Chelone glabra
p

Baltimore Checkerspot Butterfly
(Euphydryas phaeton)
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Skipper Family Herperiidae
Peck’s Skipper,

Polites peckius

On Vervain, Verbena
Caterpillars eat grasses

w







Bees, Ants, and Wasps
Hymenoptera




Data source: Ascher and
Pickering 2014.

www.Beelab.umn.edu

What are the other 98.6%7?

Bumble bees (49)
and honey bee (1)
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http://www.discoverlife.org/

Bee Lab zgfsgq?gmdFApmdea‘sP Only 1.4% of the over 3,600 known U.S. bee species are bumble bees.

‘e-Social @Solitary
4KGround-nesting
[HCavity-nesting
Nest parasites

EEX

Other Apidae
(70)

Other
Megachilidae
(250)

Species: ——

3,604 ‘n

Other
Colletidae (9)

Photo credit:
Heather Holm
(Cellophane
bee)

Joel Gardner
(others)




Solitary Bee Pollinators

Green Leafcutter Plasterer
Metallic Bees Bees Mining Bees Bees

© Heather Holm

© Heather Holm

© Heather Holm

Image Credits: Heather Holm- http://www.pollinatorsnativeplants.com/



Ground Nesting bees




Stem nesting in Native Bees
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i«g Ceratina - Small
' carpenter bee



lk" Tur XF.R(‘.FS S()('.“':TY Tunnel Nesting B*s

) FOR INVERTERRATE CONSERVATION

Hollow stem example:

Cross-section of silk cocoons =

Pollen mass Egg Mud wall




Family Apidae,
Genus Nomada

This insect is a
cleptoparasite
Females lay eggs in
bee nests




Water health and Insects




Components of Climate change

Injuries, fatalities,
mental health impacts

Severe

" Weather
Heat-related illness

and death,
cardiovascular failure

Extreme

Environ-
mental

Forced migration, Degradation

civil conflict,
mental health impacts

Water and Food
Supply Impacts

Malnutrition,
diarrheal disease

Asthma,
cardiovascular disease

po,ﬁ,':io,, Malaria, dengue,
encephalitis, hantavirus,
Rift Valley fever,
Changes Lyme disease,
'2(‘:7:‘“ chikungunya,
% West Nile virus

Increasing
Allergens Respiratory
allergies, asthma

Water
Quality Impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms




Urban Stream
Syndrome

NaCl—ROAD SALT B
Garbage-wrappers, cigarette butts
Oil, spilled materials from roads
Sediment
Heavy Metals
Herbicide/pesticieds
Fertilizers
Storm drain stagnant water
Flashiness, velocity changes

. Thermal Changes

Impervious Surface
encompasses many of the
inputs attributed to Urban
Stream syndrome.
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Minneapolis




Ironment

Pond or Lake Env

Free floating

submerged




Stream and River Environment

. Riffle  Run Pool = Glide

-
\‘T —

' | j Max Pool




EPT- Water Health indicators

- Ephemeroptera - Mayflies
* Plecoptera - Stoneflies
* Trichoptera = Caddisflies or

casemakers



Six Sample Sites on Minnehaha Creek
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Impervious Surface at Watershed Level
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Legend

A Sample sites

Minnehaha Creek

Subwatershed
Percent impervious surface

I <01 - 1000 0 126 25 5 Kilometers
| 1 1 1 | 1 1 1 |
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Land use at Local levels

2 3 4 5 6

Sample sites

Land area

@ Buffer 10x100m
[@100x100m
@ 200x100m




Sample site 3
Excelsior blvd.

2003

Compare changes over
time




Sinuosity

1 1.15 1.92

|
|
E 1-1.49 =
: straight watercourse
: 1.50-4 =
|
STRAIGHT-LINE ! meandering stream
DISTANCE !
:
|
|
|
|
|
E
LOW MODERATE HIGH
----- DISTANCE MEASURED ALONG STREAM

http://www.illustrationnk.com/2012/12/a-watershed-moment.html



Tolerance Values

10

Low

Gradient of Increasing Stressors

High
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Pollinating Insects



Pollinating Insects




Pollinators

contribute
to water health




Root Systems of Prairie Plants Conservation Research Institute
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Kentucky Lead Missouri Indian Compass  Porcupine Heath Prairie Big Blue Pale Prairie Side Oats False Switch ‘White Little Rosin Purple June Cyligdric Buffalo
Blue Grass Plant Goldenrod Grass Plant Grass Aster  Cord Grass  Stem Purple Dropseed Gramma Boneset Grass Wild Indigo Blue Stem Weed Prairie Grass Blazing Star Grass
Poa Amorpha Solidaga Sorghastrum  Silphium Stipa Aster Spartina iropog: Conefl Sporobols le Kuhnia Panicum Baptisia Andropogon Stlphivm Clover Koeleria Liatris Buchloe
pratensis  canescens ~ missouriensis nutans  laciniarum  spartea ericoides  pectinata  gerardii hi 2 lepis ipendula  eupa de virgatum h parit i Petale cristata eylindracea  dactyloides
pallida purpureum




Bee tongues




JersiealiynMiller



Native
Bumble
Bees
(Bombus)
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Honey Bees are Social




5 T Xeers Sotry Life Cycle of a Bumble Bee Colony

FOR INVERTERRATE CONSERVATION

Winter: Hibernating queen
Fall: Mated queens 94
seek overwintering
sites

-

Spring: Nest
establishment
and egg laying

Fall: New

gueens

leave the

nest and

mate

Fall: Old queen dies Summer: Colony peak

lluzration: Davd Wysotsk




Bumble
Bees are

Social




Red belted bumble bee
Bombus rufocinctus



Endangered:
Bombus dffinis

Rusty Patch
Bumble Bee
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Prairie Smoke




Sweat Bee or Halictid
Genus: Agapostemon




Flowers = Food and Habitat




Megachile latimanus on False Sunflower,
Heliopsis helianthoides




Mining Bee Andrena ziziae on
Golden Alexanders (yellow), Zizia aurea







. Apidae
Anthophora

ily

Fam
Genus

133



Leafcutter Bee, Megachile on
Butterfly Milkweed, Asclepias tuberosa




Pollinators

Vs
-
@)
)
q°)
O
Q
S
ol




Ants are in the Family Formicidae.

. Their diet may include; insects, dead
& animals, nectar, honeydew, and

. human food.
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Family: Gasteruptiidae

These are wasps!




Great Black wasp, Sphex
pensylvanicus on Spotted Bee
Balm, Monarda punctata
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Digger Wasps, Family
Crabronidae

Beewolf, Philanthus ventilabris
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| Wasps have great
“2 diversity and most are not
the ones pestering you at

picnics




iIcture

Milkweed & the

bigger p




Large Milkweed bug, Oncopeltus fasciatus,

on Common Milkweed, Asclepias syriaca




Thank youl!




