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" \ ! Hazards with Ants and Bees

DANGER
DO NOT ENTER

Honey Bees
Sting to Defend
their hives

DO NOT PASS
THIS POINT




Anticipate and Prevent
Ant and Bee Hazards
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*Mitigate and Respond to

Ant and Bee Hazards




Bee and Ant Stings




If you see a little black dot in the bite,
the stinger is still present (this only
occurs with honey bee stings).

Remove it by scraping it off with a
credit card or something similar.

For persistent pain, massage with an
ice cube for 10 minutes.

Give acetaminophen immediately for
relief of pain and burning.

For itching, apply hydrocortisone
cream.

Watch victim for any signs or
symptoms of allergic reactions.

If symptoms occur, call 911 and treat
for shock.
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Symptoms of
Allergic Reactions




T 1IaiJIIVIaALS

Hand under chin to
keep mouth open

Call 911.

Lay person flat — do not
allow them to stand or
walk.

* If unconscious, place in
recovery position.

* If breathing is difficult
allow them to sit up.

Leg bent to Arm bent to
support position prevent rolling over

Give adrenaline
autoinjector (EpiPen).
Monitor the victim’s

breathing and be prepared
to give CPR.




Emergency Epinephrine Kit
(EpiPen)

May be carried by people
with severe allergies.

Help the victim open and
use the kit as needed.

MITAJIIVIAALS

Form fist around EpiPen®
and PULL OFF BLUE
SAFETY RELEASE

Hold leg still and PLACE
ORANGE END against

outer mid-thigh (with or
without clothing)

PUSH DOWN HARD until
a click is heard or felt and
hold in place for 3 seconds

REMOVE EpiPen®
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R4 Tell how insects are different from all other animals.
G Show how insects are different from centipedes and
spiders.




Three Basic Characteristics of Arthropods
(Insects and their Relatives)

Jointed
appendages

Segmented
body

External
skeleton

Spider
(Brown recluse
spider)

aCterisunucs —

How insects and their kin are
different from all other animals.

— All insects belong to a larger animal
group known as arthropods, which
also includes spiders, mites, ticks,
scorpions, harvestmen (daddy
longlegs), crabs, shrimp, crayfish, sow
bugs, barnacles, centipedes, and
millipedes.

— All of these related animals share
unique characteristics that distinguish
them from all other animal groups.

* Jointed legs
* Segmented body
* External skeleton



. Chelicerata
24 (inc. spiders and mites)
o
e <) Myriapoda é ,
e AR - (inc. centipedes
and millipedes)

Crustacea
(inc. woodlice)

Hexapoda
(inc. insects)

 How insects are different from other arthropods:

— Insects have six jointed legs (three pairs); all other arthropods have four or more
pairs of legs.

— Insect bodies are divided into three distinct regions—head, thorax, and abdomen,;
most other arthropods have only two body regions—head and trunk.

— Insects have one pair of antennae or “feelers”; spiders and their relatives have no
antennae, while crustaceans (crabs, shrimp, crayfish, etc.) have two pairs.

— Most adult insects have wings; no other arthropod has wings at any stage of life.



eqauirenment s




OCELLUS

[
HEAD

COMFOUND

EYE

THORAX

SPIRACLES

ABDOMEN
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 The insect body has three
distinct regions—head, thorax,
and abdomen.

— The prominent features of the
head are the eyes, antennae, and
mouthparts.

— Attached to the thorax are the
legs and, when they are present,
the wings.

— The abdomen contains many of
the important internal organs,
such as the reproductive and
digestive systems.



families and orders of insects.

walkingstick
(Phasmida)

=

cat flea
(Siphonaptera)

agairemnmnenty ¢4

Describe the characteristics that distinguish the principal

stonefly AT dragonfly
(Plecoptera) B (Odonata)

earwig tree cricket
(Dermaptera) & (4 (Orthoptera)

thysanuran
(Thysanura)

ant sucking louse
(Hymenoptera)  (Anoplura)

thrips scarab beetle stinkbug
(Thysanoptera) (Coleoptera) (Heteroptera)

female scale
(Homoptera)

mosquito
(Diptera)

cabbage butterfly
(Lepidoptera)



Order

Thysanura
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Characteristics Typical Members

Wingless, usually Bristletail
scaly body; long, Silverfish
slender antennae;
two or three
bristlelike tails; no
metamorphosis
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] Order Characteristics

Net-veined wings
folding over the back
like a butterfly’s;
two or three long
tails; found near
water; most live only
a few hours as adults;
incomplete
metamorphosis

Ephemeroptera

B AR RS B S

Typical Members

Mayfly



”
»
&
4
o
B R Order Characteristics
Odonata Two pairs of net-

veined wings; very
large compound eyes;
chewing mouthparts;
adults are strong fliers
but cannot walk;
incomplete
metamorphosis

| BB RS

Typical Members

Dragonfly
Damselfly



»
»
o
% B Order Characteristics
Orthoptera Chewing mouthparts;

two pairs of wings;

forewings leathery,
hind wings broad and
membranous, folded

under front wings

when at rest;
incomplete
metamorphosis

Al RE=Sy B S

Typical Members

Katydids, crickets,
grasshoppers,
praying mantises,
cockroaches
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i Order Characteristics

Isoptera Small, mostly white
and soft-bodied;
chewing mouthparts;
live in large, hidden
communities;
incomplete
metamorphosis
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Typical Members

Termite
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B R Order Characteristics Typical Members

Homoptera Winged or wingless; Cicada
those with wings Aphid
(usually four) hold Scale

them arched above Spittlebug

abdomen; beak Mealybug

usually short; cicada Leafhopper

males make loud

buzzing sounds;
Incomplete

metamorphosis




=»
»
&
4
o
B Order Characteristics
Neuroptera Chewing mouthparts;

two pairs of net-
veined wings, roofed
over body when at
rest; long, slender
antennae; complete
metamorphosis

B AR RS B S

Typical Members

Lacewing
Ant lion



Orders of Insects
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] Order Characteristics
Diptera Two wings; usually
Housefly small, often swift and

agile fliers; many are
nuisances to humans
and livestock; some
carry disease;
complete
metamorphosis

| BB RS

Typical Members

Housefly
Horsefly
Gnat
Mosquito
Midge
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] Order Characteristics Typical Members
Siphonaptera Tiny, wingless, Cat flea
jumping insects; Dog flea
adults are Rat flea

bloodsucking
parasites of birds and
mammals; body
flattened side to side
like a sunfish;
complete
metamorphosis;
caterpillarlike larvae
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B R Order Characteristics Typical Members
Hymenoptera All have four Ant

membranous wings Honeybee

(ant workers are Sawfly
wingless); one of the Hornet

highest orders of Ichneumon Wasp

insects, as many are
social; complete
metamorphosis
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. \ d SCIdDDOOK

~Creating a scrapbook of the insects you observe will give you a
valuable resource. If you use a three-ring binder and devote one
scrapbook page to each insect you observe, you can add to the
book as you observe more insects. You may want to keep your
scrapbook electronically, and scan photos or use digital photos.

— Labels. Label each insect in your scrapbook with the place and date of
observation, and write the insect’s scientific and common names
(check a reference book for the correct spellings). Some enthusiasts

like to record fun facts such as the plant the insect was found feeding
upon, or weather conditions.



. \ d SCIdDDOOK

- — Sketches. Sketching an insect is a way to learn about and become

more familiar with its parts. Perhaps you will have time to sketch from
real life as you watch an insect in its habitat, before it hopped or flew
away, or from an observation jar. You might enjoy working from a
photograph or illustration. Check out the resources in the back of this
book from which you can create your own art.

Articles. Another way to learn more about an insect you observe is to
research it. Copy or print out articles you find. If the article is short,
you may want to write it out by hand. In all cases, be sure to
document the author of the article, the place it was published, and
the publication date.

Photographs and lllustrations. You may be lucky enough to snap some
great shots of insects. If not, you can use a copier to reproduce images
found in books and magazines, or redraw yourself.
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Photo or Drawing : Logbook for Bug Identification




Insect Collecting




ipment for Insect Collecting

Donald J. Borror/Richard E. White
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. Collecting Net

A good collecting net is an important piece of
equipment.

Collecting nets are lightweight, can be taken apart to be
carried, and will last a long time with proper care.
College bookstores and biological supply houses are
good places to buy a net; some hobby, sport, or
department stores stock them.

You can make a net from a wooden dowel or length of
bamboo; a piece of wire or a wire clothes hanger bent
into a hoop; some fine-mesh fabric or mosquito netting
(preferably green) for the bag; monofilament fishing line;
and duct tape.

The bag should be rounded or blunt-tipped at the closed
end and at least one and a half times as deep as it is
wide.

The handle length depends on the material from which
the handle is made and the kind of collecting for which
the net is intended.

Do not make the handle too long or heavy.
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 Make a Collecting Net

— Step 1—Bend the wire coat
hanger into a squared hoop, as
shown.

— Step 2—Make the bag from
fine-mesh fabric, or use a five-
gallon nylon paint strainer
(available at most paint stores
for little cost). Use fishing line
to sew the bag to the wire
hoop.

— Step 3—Fasten the coat hanger
to the handle with duct tape.
(Wooden dowels are available
at most building supply stores.)



You might like to take along an
observation jar so you can momentarily
watch the insects you collect with a net.

Remember to keep the insect in the jar
for only a few hours, at the very most.

As soon as possible, return the insect to
the place where you collected it.

To make an observation jar, simply wash
and dry a widemouthed glass jar, such as
a pickle jar.

Add a crumpled tissue or blades of grass
in the jar to give the insect something to
climb on.

Servantion 1ar ———



Finding Insects



Finding Insects



Finding Insects



Finding Insects



Finding Insects
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 |nsects are valuable to us in
several ways. They help by:

— Pollinating plants

— Producing useful materials such
as honey, silk, dyes, and beeswax

— Conserving soil and water

— Controlling harmful insects and
weeds

— Getting rid of wastes

— Being subjects of scientific
studies

— Being food for animals and some
plants




Helpful Insects




Helpful-insects




Harmfulinsects




Harmfulinsects




Harmfulinsects
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* - Integrated Pest

# Management (IPM) is an
approach to managing pests
effectively with the least
effect on people, pets and
the environment.

* |PM focuses on prevention
of pests through several
control methods.

* It begins with looking at
why the pests are there.
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Conventional:
pesticides that kill on contact

Intervention Toxicity CHEMICAL Biorational:
repellants, diatomaceous earth, oi
insect growth regulators (IGR), microbia

BIOLOGICAL predators, parasites

fleallice combs, screens,
PHYSICAL - MECHANICAL proper clothing

Prevention

od sanitation,
CULTURAL gﬁamatchange

IPM for Pests of Animals & Humans
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Integrated Pest Management




After pesticide
application

Before pesticide
application

uoiedauab 3sii4  uoijelsuab uajeT

-
Integrated Pest Management
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Chemical Insect Control




¢ . There are disadvantages to the
overreliance on pesticides. Some
problems include:

-

resistance, when the pest is no
longer controlled by the pesticide

movement away from the site of
application

contamination of food, water, air,
and people

exposure to people, pets and
wildlife

high cost from frequent
applications

kill beneficial organisms like lady
beetles.

MNMSect Contror ——

Fish-eating birds of prey
25 ppm

Large fish
2 ppm

Increase in
Concentration of

DDT: Sma" ﬁSh *' v,,,;:.n Lo i <

Biomagnification

0.5 ppm

Zooplankton
0.04 ppm

Water
0.000003 ppm



Honeyhee colony collapse disorder

Cases of colony collapse disorder, where entire hives of bees go missing,

»  have been reported in 35 states, including Oregon, although it isn't thought

to be as common in the Pacific Northwest as it is in other regions.

|| Atfected states | | None reported

Greg Cross / The Bulletin

ecunrement 77—

Explain the symbiotic
relationship between bees and
humankind. Explain what
colony collapse disorder
(CCD) is and some of the
possible causes. Discuss how
CCD affects our food supply.
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A colony:
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is pollination

dependent Makes avg

14kg

of honey

*iiiiiiii:& :
shkahxizkyx CONtaINS

AARARRARANR 50 om
Make 6 000 $695 million g Jx dy dy Iy Iy n dy Sy )
tonnes of honey to the economy sitnitiiit bees



'.

Colony Collapse Disorder
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 Why It's Happening

 |ncreased losses due to
the invasive varroa mite
(a pest of honey bees).

e New or emerging diseases
such as Israeli Acute
Paralysis virus and the gut
parasite Nosema.

* Pesticide poisoning
through exposure to
pesticides applied to
crops or for in-hive insect
or mite control.




WHY BEES

MATTER
85%

OF PLANTS EXIST
BECAUSE OF BEES

OF ALL FOOD
WE EAT DEPENDS
MORE THAN ON POLLINATORS

100

TYPES OF CROPS ARE POLLINATED
BY BEES IN THE US-INCLUDING
THE CLOVER AND ALFALFA
THAT FEED OUR COWS

- B
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One-third of our diet comes
from insect-pollinated
plants, and the honeybee is
responsible for 80% of that
pollination.

CCD threatens not only
pollination and honey
production but, much more,
this crisis threatens to wipe
out the production of crops
dependent on bees for
pollination.
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R Compare the life histories of a butterfly and a grasshopper.
4 Tell how they are different.

Complete Metamorphosis Incomplete Metamorphosis

egg ———— & §—
larva Yo




'V LI1e TVvile

* The butterfly and moth
develop through a process
called metamorphosis. This is
a Greek word that means
transformation or change in
shape.

e Butterflies, moths, beetles,
flies and bees have complete
metamorphosis. The young
(called a larva) is very different
from the adults. It also usually
eats different types of food.

* There are four stages in the
metamorphosis of butterflies
and moths: egg, larva, pupa,
and adult.




Butterfly Life Cycle




Butterfly Life Cycle




v Butterfly Life Cycle

®Do g Wechsler



Butterfly Life Cycle




adult
5th moult
L5
5th stage
nymph
T >

4th moult

4th stage T eggs
nymph
3rd moult \ hatching

3rd stage M
nymph
1st stage
\ M nymph
2nd moult K Tst

st moult

2nd stage nymph

T 1T11e oveclie ——

Unlike other insects, the
grasshopper’s life cycle
consists of THREE stages — the
egg, the nymph and the
adult.

The life cycle of a grasshopper
is known as Incomplete
metamorphosis because it
consists of THREE stages.

They go through “Incomplete
Metamorphosis,” in which
each stage looks similar to an
adult grasshopper but adds a
few changes each time the
young grasshopper sheds its
skin.



Grasshopper tife Cycle




Grasshopper tife Cycle
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Raise an insect through the complete metamorphosis
from its larval stage to its adult stage (e.g. raise a
butterfly or moth from a caterpillar.*

*Some insects are endangered species and are protected by federal
or state law. Every species is found only in its own special type of
habitat. Be sure to check natural resources authorities in advance to
be sure that you will not be collecting any species that is known to be
protected or endangered, or in any habitat where collecting is
prohibited. In most cases, all specimens should be returned at the
location of capture after the requirement is met. Check with your
merit badge counselor for those instances where the return of these
specimens would not be appropriate.
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https://youtube.com/watch/XC_O2MN4iOk?si=3uzzu4H87yob1im9
https://youtube.com/watch/XC_O2MN4iOk?si=3uzzu4H87yob1im9
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CORKED FEEDING HOLE
SCREENED AIRHOLE

LID

SOIL AND ANTS
FOOD

BLACK PAPER OR
RUBY-COLORED
CELLOPHANE

SMALLER JAR

LARGER JAR

The soil in your ant observation unit must remain damp.
Be sure to add a little water from time to time.

)
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Ant Observation Unit
— The simplest method of

preparing an ant
observation unit is to use
two widemouthed glass
jars with lids.

One of the jars must be
smaller and slightly shorter
than the other; when it is
placed inside the larger jar,
there should be about a
half inch of space between
the outside of the smaller
jar and the inside of the
larger one.



CORKED FEEDING HOLE
SCREENED AIRHOLE

LID

SOIL AND ANTS
FOOD

BLACK PAPER OR
RUBY-COLORED
CELLOPHANE

SMALLER JAR

LARGER JAR

The soil in your ant observation unit must remain damp.
Be sure to add a little water from time to time.

Step 1—Securely tighten
the lid of the smaller jar,
then put that jar into the
larger one.

Step 2—Drill two holes
approximately 174 inch in
diameter in the lid of the
wider jar.

Step 3—Put a tight-fitting
cork into one of the
holes; this will serve as an
opening for feeding the
colony.



CORKED FEEDING HOLE
SCREENED AIRHOLE

LID

SOIL AND ANTS
FOOD

BLACK PAPER OR
RUBY-COLORED
CELLOPHANE

SMALLER JAR

LARGER JAR

The soil in your ant observation unit must remain damp.
Be sure to add a little water from time to time.

Step 4—Use quick-drying
rubber cement or a glue
gun to fasten a screen of
fine cloth or wire mesh over
the other hole.

— A small piece cut from a
discarded pair of women’s
hose will work well as a
screen and will let plenty of
air into the observation unit.
The opening will be small
enough to prevent the soil in
the unit from drying out
rapidly and endangering the
ants’ lives.
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~¢ _Thesimplest way during summer is to turn over some
#. % large flat rocks until you find a full-fledged colony.

— The center of the nest is often at the surface directly
beneath a rock.

— You may see the workers, soldiers, larvae, cocoons, eggs,
and winged males and females (young queens and their
mates) in one scrambling mass when you suddenly
overturn a rock.

* Quickly scoop up that living mass, along with the
surface soil, and pour it into the space between the
two jars in your observation unit.

* Do not pack the dirt tightly, but fill the space to within
an inch of the top and secure the lid of the larger jar.



Ant-Colony



Maintaining the Ant-Cotony




Maintaining the Ant-Cotony
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QueenBees
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Inside of the Bee Hive
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Inside of the Bee Hive
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e Estimating the pounds of
honey in a hive will depend
on frame size.

— Deep frames are estimated to
yield six pounds of honey.

94" 230 mm) bl ,, — Medium frames yield about
§ four pounds.

— Shallow frames are estimated

to yield three pounds of

S ' honey per frame.

* For better accuracy, you can
weigh frames with a
portable scale.

6%" (160 mm)
D
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Social insects will swarm and sleep, hibernate, and
migrate together.

Social insects include termites, ants, and certain
species of bees, wasps, and hornets.

These insects live together in groups all their lives.

By instinct, each individual performs a certain task
that is of value to the whole community.

Social insects care for their young (something most
insects do not do), build nests, and sometimes feed
each other.
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7 Tell how insects fit in the food chains of other insects,
& fish, birds, and mammals.
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* Insects, many of which feed on
plants, are the most significant
link between plants and other
animals in food webs.

* Birds, reptiles and mammals
are predators of insects, thus
insects connect the energy of
the sun absorbed by plants
with all other animals.

e The death of insects is
suspected to be a leading
cause of recent declines in bird
populations. Species that are

" ‘ higher up the food chain suffer
A population losses.

A Flowering Plant Lavenders

Frwt FIy

Grasshopper




Requirement 13

A Day in the Life of an Entomologist

Median salary:
$62,290 per year

Collect & analyze biological
data & specimens

Study the characteristics
of insects

Estimate, monitor, &
manage insect populations

. Write research papers,
reports, & scholarly articles
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'~2..'Earh a bachelor's degree

\}_

d.

Enroll in an undergraduate program that allows you to study entomology.
Some colleges and universities offer the opportunity to major in
entomology, but you can also choose a related scientific major like
biology or environmental science. Most employers require entomologists
to have a bachelor's degree at minimum, and completing an
undergraduate program at an accredited college or university can give
you the educational foundation you need to succeed in the field. During
undergraduate study, entomology students study subjects like anatomy,
physiology, reproduction, life cycles, evolution, ecology and more.

A bachelor’s degree in entomology should qualify you to work for
government agencies, chemical companies, or pest management
industries.

Advanced degrees are typically required to teach or conduct research.
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3. Continue your education

.

d.

Pursue a master's or doctoral degree in entomology. While some
employers might hire entomologists with only a bachelor's degree,
having a graduate degree can give you additional information about
the field and enhance your abilities as an entomologist. A master's or
doctoral degree in entomology can also qualify candidates for board
certification later on, which can increase your chances of being hired
professionally. You can find several options for graduate study in
entomology by visiting the website for the Entomological Society of
America, which lists programs in entomology by state.



d.
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~4.-1Earn certification

\}_

Obtain certification from the Entomological Society of America (ESA).
As entomologists perform advanced specialized work, most
employers require entomologists to be certified before beginning
their work in the field. The Entomological Society of America offers
two different certifications for aspiring entomologists, one that
results in board certification and another that results in associate
certification. Here's some additional information about the
certifications available to entomologists:

Board Certified Entomologist (BCE): This certification requires
candidates to pass two exams and to have already completed
graduate-level study.

Associate Certified Entomologist (ACE): The ACE certification requires
candidates to pass one comprehensive exam.
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5. Gain professional experience.

.

d.

Apply for internships and entry-level jobs in entomology or in
scientific fields related to entomology. Many laboratories and
scientific research centers offer internships that allow aspiring
entomologists to observe professionals in the field and engage in
hands-on learning. Another great option to gain professional
experience in entomology is by working at a zoo or wildlife facility
that houses insects, as most have opportunities for work as interns or
novice zookeepers. Building professional experience in the field can
give you further expertise in the duties of an entomologist and help
you develop your own entomological skills.
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\;5 Choose a specialization

Decide if you want to specialize in a certain area of entomology. There
are several options to choose from in terms of specialization for
entomology, which means you can determine which areas interest you
the most and focus on the one you most want to work with.
Entomologists can specialize based on behavior or area of study, all of
which offer their own opportunities for employment. Here are some
common specializations for entomologists:

. Insect pathology

. Crop protection entomology
. Insect taxonomy

. Industrial entomology

. Insect physiology

. Insect morphology

. Medical entomology

. Forensic entomology

. Biological control
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concerned with the role of
insects in the causation of
disease in animals and
humans.

This field includes the study
of insects and arachnids
that adversely affect the
health of humans, domestic
vertebrate animals, and
wildlife through
transmission of disease- Oy =aieitge | Ot e g O bl o

C a u S i n g a ge n t S : © Intraerythrocytic cycle | © Sexual cycle | ®@ :?)r;z?iiision to
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PI_ant Protection Entomologist
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~¢ _Byidentifying endangered
> insect species and studying
their habitats, conservation
entomologists can help
rebuild threatened
ecosystems.

 Many are involved in
education and outreach
programs at natural history
museums, nature centers,
Z00S, conservation agencies,
and extension offices.
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* Photoperiod decrease
« Other factors?

* Overwintering coldness
* Photoperiod increase

Monarch Butterfly Migration



_Forensic entomology is a field of

forensic science which involves
application of the study of insects
and other arthropods in criminal
investigation and legal cases.

The principles of forensic
entomology have been used to
resolve crime for thousands of
years but they became a part of
Western science only in the 19th
century.

Few people are employed full-
time as forensic entomologists
and most are affiliated with
universities and work as
consultants to law enforcement.
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TWO WEEKS

EMERGENCE OF
ADULT FLY

DAY1
ADULT FLY

LAYS EGGS

ON BODY

PMI S
DAY2 o &

EGGS HATCHES

AND LARVAE DAY 8-9

i @3 PREPUPATION.
‘ LARVAE FORMS
27 LIKE AHARD
DAY 3-7

LARVAL
INSTARS

COLLECTION
OF MAGGOTS
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