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Journeyman Practical Exam

This column ex-aminer use only

pass fail You must pass each of required questions 1-6 and any three of elective questions 7-13.
Unless otherwise stated, passing is 70%.

1 Disorder identification #1
2 Disorder identification #2
3 Disorder identification #3
4 Disorder identification #4
5 Disorder identification #5
6 Identify (by common name, adequate description, or taxonomically diagnostic character) the

insects or insect artifacts in the case.

Questions 1-5 may include any of the following. Be prepared to distinguish samples that are both positive and negative for each disorder: Varroa
mites, small hive beetles (SHB), Nosema spores, DWV, AFB, EFB, laying worker, drone layer, SHB larvae vs. wax moth larvae. Be prepared to name
causative agent (if not same as disorder name) and recommended treatment.

Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.



Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build

Aculeata Stinging hymenopterans, Hornets, yellowjackets, velvet ants
longitudinal wing folding

Apoidea Sphecid wasps + bees, Mud daubers, cicada killers, other sphecid wasps
1. Spheciform pronotum and tegulum
2. Apiform separate, pronotal processes

meet ventrally

Apiform, non- True bees, vegetarian, Carpenter bees, sweat bees, any number of solitary non-
corbiculate branched hairs, hairy scopae  corbiculate bees
Apiform, True bees, corbiculate scopae
corbiculate
Apidae 3 sub-marginal cells, eyes Honey bees (all 3 types), bumble bees (both sexes)

Narrow
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Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build
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Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build

Aculeata Stinging hymenopterans, Hornets, yellowjackets, velvet ants
longitudinal wing folding

Apoidea Sphecid wasps + bees, Mud daubers, cicada killers, other sphecid wasps
1. Spheciform pronotum and tegulum
2. Apiform separate, pronotal processes

meet ventrally

Apiform, non- True bees, vegetarian, Carpenter bees, sweat bees, any number of solitary non-
corbiculate branched hairs, hairy scopae  corbiculate bees
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Hymenoptera, Apocrita (wasp-waisted)

Sawflies Apocrita
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Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build

Aculeata Stinging hymenopterans, Hornets, yellowjackets, velvet ants
longitudinal wing folding

Apoidea Sphecid wasps + bees, Mud daubers, cicada killers, other sphecid wasps
1. Spheciform pronotum and tegulum
2. Apiform separate, pronotal processes

meet ventrally

Apiform, non- True bees, vegetarian, Carpenter bees, sweat bees, any number of solitary non-
corbiculate branched hairs, hairy scopae  corbiculate bees
Apiform, True bees, corbiculate scopae
corbiculate
Apidae 3 sub-marginal cells, eyes Honey bees (all 3 types), bumble bees (both sexes)

Narrow



Hymenoptera (parasitic wasps)

Includes small to tiny species, some gnat-sized

Slender body

Nearly hairless

Long antennae

Slender petioles for abdominal flexibility

Complex ovipositor variations

Selected for stealthy attack on hosts

Includes some of the most important bio-control species in agriculture



Hymenoptera (parasitic wasps)

Includes small to tiny species
Slender body

Nearly hairless

Long antennae

Selected for stealthy attack on host




Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build

Aculeata Hunting wasps, longitudinal Hornets, yellowjackets, velvet ants
wing folding
Apoidea Sphecid wasps + bees, Mud daubers, cicada killers, other sphecid wasps
1. Spheciform pronotum and tegulum
2. Apiform separate, pronotal processes

meet ventrally

Apiform, non- True bees, vegetarian, Carpenter bees, sweat bees, any number of solitary non-
corbiculate branched hairs, hairy scopae  corbiculate bees
Apiform, True bees, corbiculate scopae
corbiculate
Apidae 3 sub-marginal cells, eyes Honey bees (all 3 types), bumble bees (both sexes)

Narrow



Hymenoptera (hunting wasps)

family Vespidae, longitudinally-folding wings / \

Argochrysis armilla
Pseudomasaris vespoides Masarinae
Ancistrocerus catskill Fumeninae

Mischocyttarus

& Polistinae
Polistes
@
Vespula
Y Vespa crabro
Vespinae

Dolichovespula maculata

Dolichovespula
0.05

Lopez-Osorio et al. 2017. Molecular Phylogenetics and Evolution 107: 10-15


https://www.sciencedirect.com/science/journal/10557903

Hymenoptera (hunting wasps)

family Vespidae, longitudinally-folding wings ' \

Argochrysis armilla

Pseudomasaris vespoides Masarinae

Ancistrocerus catskill

Eumeninae
Mischocyttarus
Y @ Polistinae < Paper wasps
Polistes
)
Vespula B R Yellowjackets, small, subterranean
® Vespa Crabro - esresererscnmscmncnmscnnenssenslllecicrcnicisensenasensennse Hornets, |arge, arboreal
Vespinae
Dolichovespula maculata === -gmsteeemeeimnennnne... Bald faced hornet (a type of yellowjacket)
A
Dolichovespula
0.05

Lopez-Osorio et al. 2017. Molecular Phylogenetics and Evolution 107: 10-15


https://www.sciencedirect.com/science/journal/10557903

Hymenoptera (Paper wasps)

family Vespidae, longitudinally-folding wings
Argochrysis armilla

Pseudomasaris vespoides Masarinae

Ancistrocerus catskill

Eumeninae
Mischocyttarus
Polistinae < Paper wasps
Polistes * Exposed paper nests
e Slender body
* Pronounced petiole
Vespula
Vespa crabro
Vespinae

Dolichovespula maculata

Dolichovespula
0.05

Lopez-Osorio et al. 2017. Molecular Phylogenetics and Evolution 107: 10-15


https://www.sciencedirect.com/science/journal/10557903

Hymenoptera (yellowjackets)

family Vespidae, longitudinally-folding wings

Argochrysis armilla

Pseudomasaris vespoides Masarinae
Common yellowjackets, Vespula maculifrons,

. . V. squamosa, V. vulgaris
Ancistrocerus catskill q g

Eumeninae
e Subterranean nests
Mischocyttarus * Robust bgdy
o * Nearly hairless
Polistinae e Workers small, < 1 inch
Polistes e Space between ocelli and back of head narrow (b)
e Strong black/yellow striping
\/espu[a B R Yellowjackets, small, subterranean
Vespa crabro
Vespinae

Dolichovespula maculata

Dolichovespula
0.05

Lopez-Osorio et al. 2017. Molecular Phylogenetics and Evolution 107: 10-15

VERTEX


https://www.sciencedirect.com/science/journal/10557903




Hymenoptera (yellowjackets)

family Vespidae, longitudinally-folding wings

Argochrysis armilla

Pseudomasaris vespoides Masarinae

Ancistrocerus catskill

Eumeninae
Mischocyttarus
Polistinae
Polistes
Vespula
Vespa crabro
Vespinae

Do[ichovespu[a MACULGEG reerreerrsrrmnnmnnsiiniinnnnaas

Dolichovespula
0.05

Lopez-Osorio et al. 2017. Molecular Phylogenetics and Evolution 107: 10-15


https://www.sciencedirect.com/science/journal/10557903
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Jim Baker, North Carolina State University, Bugwood.org



Hymenoptera (hornets)

Argochrysis armilla
Pseudomasaris vespoides
Ancistrocerus catskill

Mischocyttarus
Polistes

Vespula

Vespa crabro  «ssseseesenmnsnininnns

Dolichovespula maculata

Dolichovespula
0.05

Lopez-Osorio et al. 2017. Molecular Phylogenetics and Evolution 107: 10-15

| Jim Baker, North Carolina State University, Bugwood.org
Masarinae

 Arboreal nests
Eumeninae e Robust body
* Nearly hairless
e Workers large, 1 inch or more
e Space between ocelli and back of head wide (a)

HESDRIES Coloration varied, orange, yellow, brown
 Often attracted to lights at night
* Includes important bee predators
V. mandarinia
...................................... Hornets, |arge, arboreal
Vespinae

VERTEX


https://www.sciencedirect.com/science/journal/10557903

Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build

Aculeata Hunting wasps, longitudinal Hornets, yellowjackets, velvet ants
wing folding
Apoidea Sphecid wasps + bees, Mud daubers, cicada killers, other sphecid wasps
1. Spheciform pronotum and tegulum
2. Apiform separate, pronotal processes

meet ventrally

Apiform, non- True bees, vegetarian, Carpenter bees, sweat bees, any number of solitary non-
corbiculate branched hairs, hairy scopae  corbiculate bees
Apiform, True bees, corbiculate scopae
corbiculate
Apidae 3 sub-marginal cells, eyes Honey bees (all 3 types), bumble bees (both sexes)

Narrow
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Spheciform wasps
Cicada killers
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Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build

Aculeata Hunting wasps, longitudinal Hornets, yellowjackets, velvet ants
wing folding
Apoidea Sphecid wasps + bees, Mud daubers, cicada killers, other sphecid wasps
1. Spheciform pronotum and tegulum
2. Apiform separate, pronotal processes

meet ventrally

Apiform, non- True bees, vegetarian, Carpenter bees, sweat bees, any number of solitary non-
corbiculate branched hairs, hairy scopae  corbiculate bees
Apiform, True bees, corbiculate scopae
corbiculate
Apidae 3 sub-marginal cells, eyes Honey bees (all 3 types), bumble bees (both sexes)

Narrow



Scopa

Hairs or leg processes for carrying pollen

Scopa under
abdomen

Scopae on legs




Decision tree for bees, near bees, or mimics

Diptera 2 wings Any number of bee-like mimics, flower flies, bee flies,
mosquitoes
Fly Hymen- 4 wings,
mimics optera Ants, wasps, bees
Broad- Sawflies Sawflies
waisted
Narrow- Apocrita, “wasp-waisted”
waisted
Parasitica Parasites, long ovipositors, Any number of parasitic wasps

long antennae, slender build

Aculeata Hunting wasps, longitudinal Hornets, yellowjackets, velvet ants
wing folding
Apoidea Sphecid wasps + bees, Mud daubers, cicada killers, other sphecid wasps
1. Spheciform pronotum and tegulum
2. Apiform separate, pronotal processes

meet ventrally

Apiform, non- True bees, vegetarian, Carpenter bees, sweat bees, any number of solitary non-
corbiculate branched hairs, hairy scopae  corbiculate bees
Apiform, True bees, corbiculate scopae
corbiculate
Apidae 3 sub-marginal cells, eyes Honey bees (all 3 types), bumble bees (both sexes)

Narrow



Corbiculum

A leg scopa specialized with a concave tarsum, combs,
and pollen press is a corbiculum
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a: corbiculum of honey bee, b: non-corbiculate leg scopa



Bumble bee corbiculum
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Honey bee corbiculum



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.
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Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Squash bee Honey bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Squash bee Honey bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.
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Squash bee Honey bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.
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Filamentous, not
elbowed, antennae —»

Squash bee Honey bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Honey bee queen Honey bee drone

Corbiculum has been secondarily lost in the queen, but not in the drone!



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,

parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.
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bee eyes comparatively |
narrow

.

Many other species in
Apidae have more
rounded face, wider eyes,
and fillamentous, not
elbowed, antennae
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Honey bee queen




Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Bumble bee queen Carpenter bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Bumble bee queen Carpenter bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Sweat bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Rounded veln
on basal cell

Sweat bee



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Mason bees



Question 6 will include the following: honey bee worker, honey bee queen, honey bee drone, bumble bee, sweat bee, squash bee, carpenter bee,
parasitic wasp, Vespula yellow jacket, Polistes paper wasp, Vespa hornet, cicada killer, leg with corbicula, leg without corbicula, mason bee, and 2
species of fly bee mimics.

Ventral abdominal scopa
common

Mason bees



