ioF
Frow 1 (% p " # - =
lﬁ* e B N H " ? ;9‘
4 qé E ¢ ol ’i L & ‘ 1 - B v
; o P 3 ;,2 P ?*P:f b -
vz P 4 a7 -
L. e Ty

PICTORIAL KEYS
ARTHROPODS, REPTILES, BIRDS AND MAMMALS

OF PUBLIC HEALTH SIGNIFICANCE

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE



PICTORIAL KEYS TO

ARTHROPODS, REPTILES, BIRDS AND MAMMALS

OF PUBLIC HEALTH SIGNIFICANCE

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

Communicable Disease Center
Atlanta, Georgia 30333

1966



Introduction .

Pictorial Keys:
General .
Crustacea .
Centipedes
Millipedes .
Arachnida .
Spiders .
Scorpions .
Acarina.
Ticks
Mites
Silverfish .
Collembola.
Cockroaches .
Termites
Farwigs
Psocids
Lice (Anoplura) .
Lice (Mallophaga)
Bugs.
Lepidoptera
Beetles .
Hymenoptera .
Flies
Mosquitoes.
Fleas
Snakes .
Birds
Rodents.
Lagomorphs
Bats .

Selected References .

CONTENTS

16
19
20
21
22
23

(3]
Li

38
41
45
46
85
63
64
65
66
92
94
96
98
100
120
134
167
175
179
181
185
186

187

1ii



iv

PUBLIC HEALTH SIGNIFICANCE OF GROUPS INCLUDED IN THE KEY

COMMON NAME

Ant

Bat

Bed Bug

Bee, Hornet, c:c.
Beetle

Bird

Book Louse, Psocid
Caterpillar
Centipede

Chewing Louse
Cockroach
Collembola

Copepod

Daddy Long-leg Spider
Farwig

Flea

Fly

Ked or Louse Fly
Kissing Bug
Lagomorph
Lobster, Crab, etc.
Millipede

Mite

Mosquito

Moth or Butterfly
Pseudoscorpion
Rodent

Scorpion

Sea Spider
Silverfish, Firebrat
Snake

Sowbug, Pillbug
Spider

Sucking Louse
Sun Spider
Termite

Thrips
Tick

Whip Scorpion

PUBLIC HEALTH SIGNIFICANCE

bite, sting; infest stored food; damage wood.

associated with rabies, histoplasmosis and many other diseases.
cause dermatitis; not known to transm:t disease.

bite and sting; infest stored food; damage wood.

infest stored food; infest human intestire; cause dermatitis.
associated with histoplasmosis, ornithosis and many other diseases.
infest stored food.

sting; infest intestinal tract.

venomous bite; infest nasal, intestinal, and urinary tracts.

infest domestic birds and mammals.

transmit enteric diseases.

infest stored food; used as indicator organisms for pesticide studies.
involved in transmission of broad fish tapeworm and guinea worm.
infest houses; harmless.

household pests.

cause dermatitis; transmit plague, mur.ne typhus, tapeworms.

some bite; larvae infest human flesh: :ransmit typhoid, paratyphoid,
cholera, bacillary dysentery, infantile diarrhea, amebic dysentery,
giardiasis, helminths, trachoma, conjunctivitis, yaws, anthrax, tula-
remia, African sleeping sickness, .eishmaniasis, onchocerciasis,
loiasts, bartonellosis, sandfly fever.

occastonally bite man.

transmit Chagas disease.

transmit tularemia and many other diseases.
involved in transmission of oriental lung fluke.

exude vesicating venom; infest digestive and urinary tract; inter-
mediate host of tapeworms.

cause dermatitis; infest human intestine; transmit scrub typhus, rick-
ettsialpox, epidemic hemorrhagic fever.

transmit malaria, encephalitis, yellow fever, dengue, filariasis.
infest stored food; infest human intestine; some have stinging hairs.
infest houses; harmless.

transmit leptospirosis, lymphocytic choriomeningitis, ete.

sting.

appearance causes fear; harmless.

infest stored food; transmit enteric disezses.

venomous bite; secondary infection of bites.

household pests; harmless.

venomous bite.

cause dermatitis; transmit epidemic typhus, trench fever, relapsing
fever.

non-venomous bite.
destroy wood; housing deterioration.
bite man occasionally.

cause dermatitis, tick paralysis; transmit spotted fever, relapsing
fever, tularemia, Colorado tick fever, Russian spring-summer en-
cephalitis.

appearance causes fear; harmless.



INTRODUCTION

Public health biologists are often responsible for teaching animal identi-
fication to personnel (sanitarians, engineers, physicians, veterinarians, etc.)
without special training in taxonomy. One of the most successful devices for
such training has been the pictorial key. The first U.S. Public Health Service
pictorial key was devised by Stanley B. Freeborn and Eugene J. Gerberg
(1943) to guide personnel in the identification of anopheline mosquito larvae
during our national malaria control program.

After the Communicable Disease Center was founded (1946) additional
keys were developed., At present the Center utilizes more than 75 such keys
in its regular training program. These are the major items incorporated into
this booklet. Apropos morphological diagrams are also included.

Precise identification of disease vectors is essential to their efficient
control. In using the following keys it should be remembered that only a few
of them include all species in a group, and that determinations made using
them are only tentative,

The pictorial keys are typical of identification keys found in reference
works and scientific papers except that they are arranged as diagrams and
are illustrated. After making the first choice offered at the top of each page,
follow the black lines or indicated numbers to secondary choices until the
correct identification has been made. Note that, in some cases, the identification
can be made in the first choice,

Note: The differing formats and typography in this
publication were deliberately selected to:

(1) Provide a broad spectrum of taxonomic experience;

(2) Avoidthe stultifying effect of monotonous repetition.
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ARTHROPODS OF PUBLIC HEALTH IMPORTANCL: Ki.% TO COMMON CLASS™S AND ORDERS
Harold George Scott and Chester J. Stojanovich
1. Three or & pairs of walking legs (Fig. I A & Bttt iin it ittt et i e e, 2

Five or more pairs of walkirg legs (fig. 1 C & D)

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicabie Disease Center, Training Branch, Atlonta, Georgia — 16€2



6.

7.

Wi o5 witio scales (Fig. 5 A).

Wiress without scales (Fig. 5 B).

Wings densely covered with scales; proboscis coiled (Fig.

with fringe of long hair (Fig. 8 A).

Wing without long hair (Fig. 8 B). ORDER HEMIPTERA.....

7 A).

ORDER LEPIDOPTERA..............

....MOTH OR BUTTERFLY

3e




»4

A
Fig, 9 A Fig. 9 B
10, Both pairs of wings similar in size (Fig. 10 A)., ORDER ISOPTERA......... e e TERMITE
Hind wing much smaller than front wing (Fig. 10 B). ORDER HYMENOPTERA. . vttt vttt vn et vnreeaneeennnn
vevv......BEE, HORNET, WASP, YELLOW JACKET, OR ANT
7
V4
Fig. 10 B
11, Front wings horny or leathery, without distinct veins (Fig. 11 A)ueiviren i irinnnnennnas PR 12

12, Abdomen with prominent cerci; wings shorter than abdomen (Fig. 12 A). ORDER DERMAPTERA,...... EARWLIG

Abdomen without prominent cevci; wings covering abdomen (Fig. 12 B). ORDER COLEOPTERA....... .BEETLE




13. Mouthparts with jaws for chewing (Fig. 13 A) ... ininiiiit ittt iretiateeneaeniranenss 14

Mouthparts with a lorg beak or stylets for sucking up food (Fig. 13 B)....vviviiiiiinnnnn, 21

14, With three long terminal tails (Fig. 14 A)., ORDER THYSANURA........c..... SILVERFISH AND FIREBRAT
.................................................. 15

Fig. 14 B
15. Abdomen with prominent pair of cerci (Fig. 15 A). ORDER DERMAPTERA............ivirrinnnn EARWIG
Abdomen without prominent pair 0f cerci (Fig. 15 B)uuuuinrenetiennneroneeeaiteerneenaennaeennnn 16

16. With narrow waist (Fig. 16 A). ORDER HYMENOP TERA. .ttt vttt tmien s ttannnenesononnennneonnonannen ANT

Without narrow waist (FLg. 16 B)uuuuuuiutttinsoeioionesosenonasenonotessioseneaasssessssansnnes 17




[ 23]

17. Antenna with fewer than 8 segments (Fig. 17 A)uuuusievnieereerarreneoneanonnoeananensreannnns 18
Antenna with more than 8 segments (Fig. 17 B)utiuiriuoerstaesoaeresoanoteesennnnnernnneenannes 19
rd
Fig. 17 A Fig. 17 B
18. Abdomen with 6 or fewer segments (Fig. 18 A). ORDER COLLEMBOLA........c.cvviewnn . SPRINGTAIL
Abdomen with more than 6 segments (Fig. 18 B). ORDER MALLOPHAGA...... Cee et e e CHEWING LOUSE
19. Tarsus with 4-5 segments (Fig. 10 A)u..u.tuiuniteintniereenneeanoateresontonnseencnroenoneans 20
Tarsus with 1-3 segments (fig. 19 B). ORDER PSOCOPTERA........vvvenvunnnn. BOOK LCUSE OR PSOCID

19 A
20, Pronotum narrower than head, never covering head (Fig. 20 A). ORDER ISOPTERA........... TERMITE
Pronotum broader than head, often covering head (Fig. 20 B). ORDER ORTHOPTERA........ COCKROACH

Fig. 20 A



7

Foot terminating in protrusible bladder (Fig. 22 A). ORDER THYSANOPTERA........evverun..

o
o

Foot not terminating in protrusible bladder (Fig. 22 B)

23, Beak jointed (Fig. 23 A).
................................................................. 24

Beak not jointed (Fig. 23 B)

P

T

I T T

v 3y Ty
'\l’ 5

= »
ORDER ANOPLURA. ... ... cvviinininenenn. SUCKING LOUSE

Mouthparts retracted intc head (Fig. 24 A).
KED OR LOUSE FLY

Mouthparts not retracted into head (Fig. 24 B).

Fig. 24 A Fig. 24 B
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25,

26.

27.

28.

Abdomen well-developed (Fig. 25 A). CLASS ARACHNIDA. . ... ...ttt itiininiinreronesontennnsennns 26

Abdomen peg-like (Fig. 25 B). CLASS PYCNOGONIDA




Se

29, With large pincer-like claws (Fig. 29 A). ORDER PSEUDOSCORPIONIDA............... PSEUDOSCCRPLON

Without large pincer-like claws (Fig. 29 B)

Fig. 29 A

30, Legs not longer than btody (Fig. 30 A).

Legs much longer than body (Fig. 30 B).

31. Abdomen constricted to form a narrow waist (Fig. 31 A). ORDER ARANEIDA.........oiuneuunnn SPIDER

32. Body with long hair; Haller's organ absent (Fig. 32 A). ORDER ACARINA. .. ... 'e'rrvmnnnnnn. MITE

Body without hair or short hair; Haller's organ present (Fig. 32 B). ORDER ACARINA

N
Haller's
organ
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33,

34,

35.

Five to 7 pairs of walking legs (Fig. 33 A). CLASS CRUSTACLA. .. ivtt it i iinannnn 34

More than 14 pairs of walking legs (Fig. 33 B)uuiuriiiiiiniiiiieeeitoneeeenennseinerrneseennnnans

Abdomen without appendages (Fig. 34 A). ORDER COPEPODA.. ... ...t 'tttinernenoceennnneennnnens COPEPOD

Abdomen with appendages (Fig. 24 B)uiuietuuiuieeernnononsosaeaennonceannanasonneresnasasarasasenssas

Thorax covered with a fused plate; eyes, when present, on movable stalks (Fig. 35 A & B)...ovovunnn,
ORDER DECAPODA. « .t ittt ittt it ciiite i eenta s ieesiananeervons LOBSTER, CRAB, CRAYFISH, SHRIMP, ETC.

Thorax not covered with a fusec plate; eyes, when present, not on movable stalks (tig. 35 C & D)...
ORDER TSOP O A, vt ittt it ittt it ee i iiasaeesanoessonnannsssosoesoseonnsnesnnosennnas SOWBUG, PILLBUG

36.

One pair of legs per body segment (Fig. 36 A). CLASS CHILOPODA.......0'tuiveueacnrnnnnanss CENTIPEDE

Two pairs of legs per body segment (Fig. 36 B). CLASS DIPLOPODA......civiuunrs vrernnnens MILLIPEDE




HOUSEHOLD AND STORED-FOOD PESTS: PICTORIAL KEY TO COMMON LARVAE
Chester J. Stojanovich & Harold George Scott

{ l

abdominal legs present abdominal legs absent

MOTH LARVAE l
I I
thoracic legs present thoracic legs absent

BEETLE, BORER & MEALWORM LARVAE
r |

with fleshy lobes at ends of body without fleshy lobes at ¢nds of body

FLEA LARVAE |
| 1

head capsule present head capsule absent

WEEVIL LARVAE MUSCOID FLY LARVAE

U.5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

Communicable Disease Center, Training Branch
Atlanta, Georgia 1962
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HOUSEHOLD AND STORED-FOOD PESTS: KEY TO COMMON ADULTS
Harold George Scott & Chester J. Stojanovich

[ 1
1 or 2 body regions 3 body regions

MITES

(
wings well developed wings reduced or absent

|

r i
with 3 long rails without 3 long tails

e

|
I 1
froar wings shell-fike front wings not shell-like

SILVERFISH
l 4
antenna 4.7 segmented  antenna more than 7 scgmented

BEETLES—-WEEVILS—
BORERS—~MEALWORMS
f —
1 pair wings 2 pusr wings SPRINGTAILS

f
tarsus 4-5 segmenced

FLIES PSOCIDS
! b—
f Ll I 1
wings with scales wings without scales with narrow waist witheut wuaist

MOTHS COCKROACHES ANTS COCKROACHES

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia - 1962
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ECTOPARASITES OF THE DOG: PICTORIAL KEY TO COMMON SPECIES
Harold George Scott & Chester J. Stojanovich
- =
with 6 legs, head definite with 8 leygs, head indefinite
flattened laterally flattened dorsoventrally under 4 mm. in length over 4 mm. in length
Haller's organ absent Haller's organ present

«'

FLEA TICK

—
chewing mouthparts sucking mouthparts body globular
Linognathus setosus Demodex canis
1 DOG SUCKING LOUSE DEMODECTIC MANGE MITE
I 1 |
with 2 claws with 1 claw legs short, stubby legs long, slender
> - h
Heterodoxus spiniger Trichodectes canis Sarcoptes scabiei canis Otodectes cynotis
KANGAROO LOUSE DOG BITING LOUSE SARCOPTIC MANGE MITE EAR MITE
!
genal comb present genal comb absent
spine I short spine I long head squared head rounded
T A 0’/ o
-
_ -
Ctenocephalides canis Ctenocephalides felis Echidnophaga gallinacea Puiex simulans
DOG FLEA CAT FLEA STICKTIGHT FLEA = FALSE HUMAN FLEA
f T
ornately decorated inornate
palpi long , palpi short basis capitulum basis capitulum not
produced produced-
A0
(5 210
- YIS )\
/ X -
Amblyomma americanum Dermacentor variabilis Rhipicephalus Sanguineus Ixodes scapularis
LONE STAR TICK AMERICAN DOG TICK BROWN DOG TICK BLACK-LEGGED TICK

U.S. DEPARTMENT OF HEALTH, EDJUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1565
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REPRESENTATIVE ECTOPARASITES OF THE DOG
Chester J. Stojanovich

My i
UL

Trichodectes canis DOG BITING LOUSE

Otobius megnini SPINOSE EAR TICK Rhipicephalus sanguineus BROWN DOG TICK

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgio — 1965
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HUMAN ECTOPARASITES: KEY TO COMMON GROUPS
Chester J. Stojanovich and Harold George Scott

r gl
legs abseat legs present
head definite head indefinite
3 pairs of legs 4 pairs of legs

FLY LARVA
Order Diptera |
r —1
flactened laterally flactened dorsoventrally

beak jointed beak not jointed

FLEA
Order Siphonaprera

r T r
wings present wings absent mouthparts projected

AN

KISSING BUG BED BUG LOUSE-FLY LOUSE
Order Hemiptera Order Hemiptera Order Diptera Order Anoplura
T T
over 4 mm. long; Haller's organ present under 4mm. long; Haller's organ absent
mouthparts ventral mouthparts anterior

SOFT TICK HARD TICK MITE
Order Acarina Order Acarina Order Acarina

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgic — 1962
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CRUSTACEA: KEY TO SOME MAJOR ORDERS
Chester J. Stojanovich and Harold George Scott

1. With abdominal appendages (Fig. 1 A). v i e e e s 2

Without abdominal appendages (Fig. I B) .. e e e s 7

U.S, PEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH sERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1963
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4. With bivalve shell (Fig. 4 A). SHELL SHRIMP......................... Crder CONCHOSTRACA

Without bivalve shell (Fig. 4 B). ... vt e e e e e 5

Fig. 4 A
5. First pleopod rudimentary (Fig. 5 A). OPOSSUM SHRIMP. ............c..... Order MYSIDACEA
First pleopod well-developed (Fig. 5 B, C & D). SHRIMP, CRAYFISH, LOESTERS, CRABS......

Order DECAPODA




e18

7. Body not completely enlosed in a bivalve shell (Fig. 7 A). ... e 8

Body completely enclosed in a bivalve shell (Fig. 7 B). OSTRACODS.......... Order PODOCOPA

Fig. 7 B

Fig. 7 A
8. Body segmented (Fig. 8 A). ...ttt ittt it et ettt et ettt 9
Body not segmented (Fig. 8 B). WATER FLEAS, ........ .o, Order CLADOCERA

Fig. 8 A Fig. 8 B =

9. Eyes stalked (Fig. 9 A). FAIRY SHRIMP. .. .....coiiiiiiiiiiiiinnnnnnnnn Order ANOSTRACA

Eyes not stalked (Fig. 9B). COPEPODS. ... ..oiiiiriniiieiennnnenn.. Order EUCOPEPODA




1.

8 dorsal plates: 15 pairs of long legs. .

19e

CENTIPEDES: KEY TO SOME IMPORTANT UNITED STATES SPECIES
Harold George Scott

. . EASTERN HOUSE CENTIPEDE, Scutigera cleoptrata

More than 14 dorsal plates. . .« o o v it i e e 2
u\m‘ml‘[l,"”‘

i NS

Scutigera cleoptrata
15 pairs of legs (Lithobins). . o o v ot i it e e e e e 3
21-23 pairs of legs (Scolopendra) . . . .« . e e e e 4
More than 30 pairs of legs (Geophilus) . . . .. o i i e e 5
Antenna 19-23 segmented . . . . ... L o oo e Lithobius multidentatus
Antenna 33-43 segmented . . . . ... L e e Lithobius forficatus
Anal legs as long as or longer than 3 terminal body segments. . ... ..................
............................ WESTERN HOUSE CENTIPEDE, Scolopendra heros
Anal legs shorter than 3 terminal body segments « - -« - -+ ool Scolopendra morsitans

_——

47-53 pairs of legs

64-67 pairs of legs. .. . . ... .. ...... e e e Geophilus californicus
With 2 longitudinal blauck lines . . .. ... .. .. . . e Geophilus rubens
Without longitudinal black lines. ... ... .. .. ... ... .. ....... .Geophilus umbraticus

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicaoble Disease Center, Training Branch, Atlanta, Georgia — 1964
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MILLIPEDES: KEY TO SOME IMPORTANT UNITED STATES SPECIES
Harold George Scott, Ph.D.

1. 20-21 body segments

................................................... 2

More than 29 body segments . .. . .. . e e e e e e 3

2, legs withbasalspines. . .................... Pleurolomia butleri (= Fontaria virginiensis)

Legs without basal spines .. . ...... ... ... ... . .. . . .. ... Pseudopclvdesmus serratus
Narceus americanus

3. Body segment 3 withlegs . ... ........ e Narceus americanus (= Spirobolus marginatus)

Body segment 3 withoutlegs . .. .................. Brachyiulus pusillus (= Julus virgatus)

Brachyivius pusilius

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
Communicable Disease Center, Training Branch

Atlanta, Georgia
1964



ARACHNIDA: KEY TO COMMON ORDERS OF PUBLIC HEALTH IMPORTANCE
Harold George Scott & Chester J. Stojanovich

r 1
ABDOMEN DISTINCTLY SEGMENTED ABDOMEN NOT DISTINCTLY SEGMENTED

i
WiTH TAIL

ARANEID A ACARINA
Spiders Ticks and Mites

r 1 ¥ '
PALPS WITHOUT PINCERS PALPS WITH PINCERS WITH STINGER WITHOUT STINGER

PSEUDOSCORPIONIDA SCORPIONIDA PEDIPALPIDA
Pseudoscorpions Scorpions Whip-Scorpions b
T AL
LEGS SHORTER THAN BODY LEGS MUCH LONGER THAN BCDY

SOLPUGIDA PHALANG iD A !
Sun Spiders Daddy Long-Leg Spiders ‘
U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
FUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1962
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SPIDERS: KEY TO SOME IMPORTANT UNITED STATES SPECIES

Harold George Scott & Chester J. Stojanovich
1. Fangs projecting horizontally (Fig. 1 A). (abdomen without tergites; tarsus with claw tufts and 2 claws)

..................................................... Dugesiella hentzi and others, TARANTULAS

Fig. 1 A

2. Six eyes in 3 pairs; fiddle-shaped marking on cephalothorax (Fig. 2 A)
Loxosceles reclusa

Eight eyes (shiny black with red spots; usually with red hourglass
Latrodectus mactans

on underside of abdomen) (Fig. 2 B).
..................................................... BLLACK WIDOW SPIDER

%"— - M//%/

4

/ \
\

)

APy
o

Fig. 2 A

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1963



SCORPION DIAGRAM: DORSAL VIEW OF CENTRUROIDES VITTATUS,
Chester J. Stojanovich

- ‘\M\“\g\\

At e

stinger-————--——-

subaculear spine-

caudal vesicle———7

postabdome nt

“
~

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Commun.cable Disease Center, Training Branch, Atlanta, Georgia — 1363
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COLLEMBOLA:PKIDRLU4KEY’N)NEARCTK?GENERA
Harold George Scott, Ph.D.

SUBFAMILY NEANURINAE
o 1
abd VI larye, bilebed abd VI small, r ded
. s , Tounde
segmental tubercles present Segmental tutercles absent

Sy
-
. “
e ]
NEAN%RINI PSEUDACHORUTINI
{ - r *_{
segmental segmental anal spines present anal spines absent
tubercles large tubercles small

{ —1
furcula present furcula absent
Neanura Neanurodes

anal spines 2 anal SplnLS3 -5 anal Splnes 3 éé:zzg;;;§é;::i;[;];} é{:ZZQ{;[:{;::j:I:Z;}

1
T 1
@ @ % maxilla untoothed max:ila toothed
Micranurida Anurlda

Xenyllodes Friesea Prospinanura
[ L{
eyes 5 and 5 eyes 6 and 6 eyes 8 and 8

\ Microgastrui? 4{
' 1
postantennal postantennal with buccal cone without buccal cone
tubercles 8 tubercles 4-5
"l|I|I||:’ ‘|||Iiiiﬁii{i5 *gngﬂb/
Logacanura Odontella Brachystomella Pseudachorutes
Logacanura Lbdaontel a [racnysto 1dacnorutes

US. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE ‘ 1961
PUBLIC HEALTH SERVICE, Communncable Disease Center, Training Branch, Atlanta, Georgic —



COLLEMBOLA: PICTORIAL KEY TO NEARCTIC GENERA
Harold George Scott, Ph.D.

SUBFAMILY ISOTOMINAE - Part A

f 1
anal spines 8 anal spines 0-2

Weberacantha |
[ ]
furcula short furcula long furcula absent furcula present
Tetracanthella S 1nlsotoma Anuroghorus
!
r 1

fringed bothriotricha present fringed bothriotricha absent

I |
f 1 M 1
abd V and VI abd V and VI anal spines O anal spines 2

ankylosed not ankylosed

A= ' J _
\ 3 7
]

[ |
unguiculus unguiculus
present absent

Archisotoma ‘,

" ) J' N

mucro with 3-4 teeth mucro with 5 teeth

Biacanthella Uzelia

V¥ 42 ‘

postantennal organ postantennal organ present
and eyes absent eyes present or absent

Isotomurus Axelsonia
Folsomina ‘

see part B

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlonta, Georgia — 1961
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COLLEMBOLA: PICTORIAL KEY TO NEARCTIC GENERA

SUBFAMILY ISOTOMINAE - Part B

continued from part A

I 1
anus ventral ar 1s terminal

1

|

o L [ - =
manubrium with manubrium abd IV not shorter abd [V suorter
hooks without hooks than III than 111
Isotomodes Folsomia | |

r ‘ f ‘
mucro with 0-3 teeth mucro with 4 teeth mucro with 2 teeth mucro with 3-4 teeth

Rl i L7 &'}iﬁ
Proisotoma Metisotoma

[

eyes 8 and 8 eyes 2 and 2 eyes absent

A A

[ 1 f
body segments body segments unguls tunicate unguis nct tunicate
bulging ‘ not bulging

\QK?/

Gu:chriella Isotomina Agrenia |
1
with dental spiaes without dental spines
mucro with 3 teeth nucro with 4 teeth

Seniicerura Tomocerura Isotoma

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1961
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COLLEMBOLA: PICTORIAL KEY TO NEARCTIC GENERA
Harold George Scott, Ph.D.

SUBFAMILIES TOMOCERINAE AND ENTOMOBRYINAE

TOMOCERINAE ENTOMCBR ' INAE
I 1 17
postantennal organ postantennal organ dentes with large dentes without large
present absent fringed scales fringed scales

*

Tomolonus Tomocerus Cyphoderus
T T T —
ant 4-segmented ant 4-segmented ant 4-segmented  ant 5-segmented ant 6-segmented
4th sepg annulate 4th seg annulate seg not annulate
dark eyepatch no dark eyepatch

’ \
Lepidocyrtinus Troglosinella Heteromurus \ Orchesella
T I T ]
scales present scales present scales present scales absent scales absent
mucro l-toothed mucro 2-toothed mucro O-toothed mucro without mucro with
basal spine basal spine
—

~Salina Drepanocyrtus Calx
- I 1
t ! — '
dens with ventral dens without ventral dens with spines dens without spines
scales scales ’
w@ =
Sira Homidia |
= —— |
eyes 8 and 8 eyes 5 and 5 ant II longer ant II not
or fewer than 1V longer than 1V
Lepidocyrtus Pseudosinella Isotobryoides
f T T —
eyes 4 and 4 or eyes 8 and 8 eyes 8 and 8 eves 8 and 8; no tibio-
fewer or absent tibiotarsal patch no tibiotarsal patch tarsal patch; mucro
" mucro with anteapical without anteapical
. tooth ’ tooth
m — \/
" —r =
Sinella " 4 Encomobryoides Entomobrya Drepanura

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Bronch, Atlanta, Georgic — 1961
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COLLEMBOLA: PICTORIAL KEY TO NEARCTIC GENERA
Harold George Scott, Ph.D.

FAMILY SMINTHURIDAE

NEELINAE DICYRTOMINAE
i T 1 f 1
ant III longer ant III not ant III and c¢law with claw without
than IV longer than IV IV fused tunica tunica
$ :,:\)1\
o
lyf K}
Neelides Neelus Megalothorax
SMINTHURIDINAE Dicyrtomina
f l T "l
abd V and VI abd V and VI ant III and IV ant 111 or 1V or
ankylosed separated not subsegmented both subsegmented

e

N

Dicyrtoma Ptenothrix

SMINTHURINAE
! 1
ant IV ant IV not
Sminthurides subsegmented subsegmented
|
! ﬁ >
ant IV not ant IV =
subsegmented subsegmented

Neosminthurus
L Neosminthurus
f 1
ant IIT with ant III without
4 strong setae strong setae

Sminthurinus

|
[ —
tenent hairs absent tenent hairs present
/ Sminthurus

= J
e r !
7 0-1 tenent hairs several tenent hairs
B\

NN
N\
X

o

Artrhopalites «
- o
. F ) . Bourletiella
bothriotricha bothriotricha L -
present ’ absent r 1
’ claw tunicate claw not tunicate
e
I ;
Katiannina Metakatianna Sphyrotheca Pararrhopaliites

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia ~ 1961



COCKROACHES: PICTORIAL KEY TO SOME COMMON SPECIES
Harry D. Pratt

SMALL, ABOUT 5/8" OR SHORTER

1
PRONOTUM WITH PRONOTUM WITHOUT WINGS ABSENT,
2 LONGITUDINA L LONGITUDINAL OR SHORTER
BLACK BARS

GERMAN COCKROACH
(Blattella germanica)

BLACK BARS

v
MEDIUM TO LARGE, LONGER THAN 5/8 INCH

THAN ABDOMEN

WINGS GCOVERING
ABDOMEN, OFTEN
EXTENDING BEYOND

i 1 v

WINGS ABSENT

WINGS SHORTER
THAN ABDOMEN

~ MALE

WINGS COVERING ABOUT HALF
OF ABDOMEN PRONOTUM

ABOUT i/4 INCH WIDE BEYOND. PRONOT

FEMALE

BROWN-BANDED

(Supella supellectilium)

WOOD ROACH
(Parcoblatta spp.)

U.S. DEPARTMENT OF

HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
Communicable Disease Center

Training Branch

Atlanta, Georgia — 1953

0 2

WINGS COVERING NEARLY ALL
OF ABDOMEN OR EXTENDING

L

ORIENTAL COGKROACH

UM NARROWER (Blatta orientalis) I

PRONOTUM MORE
THAN 14 INCH WIDE

PRONOTUM ABOUT
174 INCH WIDE
WITH PALE BORDER

_,--—\‘ /\\

\

W0OOD ROACH
(Parcoblotta spp.)

v
FRONT WING WITROUT PALE
STREAK. PRONOTUM SOLID
COLOR, OR WITH PALE DESIGN
ONLY MODERATELY CONSPICUOUS
COCKROACH l

| L
PRONOTUM SOLID DARK COLOR. PRONOTUM USUALLY WITH SOME
GENERAL COLOR VERY DARK PALE AREA. GENERAL COLOR SELDOM
BROWN TO BLACK. DARKER THAN REDDISH CHESTNUT

LAST SEGMENT OF
CERCUS NOT TWICE

AS LONG AS WIDE LONG AS WIDE
!

SMOKY BROWN COCKROAGH
(Perip/aneta fuliginosa)

LAST SEGMENT OF
CERCUS TWICE AS

—

SCALE IN INCHES

BROWN COGCKROAGH

AMERICAN COCKROACH
(Periplaneta brunnea)

(Periplaneta americana)

FRONT WING WITH OUTER
PALE STREAK AT BASE.
PRONOTUM STRIKINGLY MARKED

——\—- PALE
‘\_ STHEAK

AUSTRALIAN COCKROACH
(Periplaneta oustralasiae)

L2
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COCKROACHES: KEY TO EGG CASES OF COMMON DOMESTIC SPECIES
- Harold George Scott, Ph.D. and Margery R. Borom

less than %" long
subsegments apparent

more than " long
subsegments inappareat

prviy
P/

with about 16 subsegments
length more than twice width

FFFFTTTITT Frpy
THRIININ

Tt

i
H

Blacella germanica

GERMAN COCKROACH

with lateral indentations

x BN R F I AN I,
a2 AT TR Ay

g«(f( e

e, ol

q

with about 8 subsegments
length less than twice width

oy

Supella supellectilium
BROWN-BANDED COCKROACH

without lateral indentations

terminal point strong

APt Sk A e

A i (...,.v,{.‘, PRt
( Q A AN i\

< P

Periplaneta brunnca

BROWN COCKROACH

Periplaneta fuliginosa
SMOKY-BROWN COCKROACH

f

not symmetrical

Blatta orientalis
ORIENTAL COCKROACH

U.S. DEPARTMENT OF

HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE

Communicable Disease Center, Training Branch

Atlanta, Georgia — 1965

symmetrical

]

length more than twice width length less than twice width

Tac e ssaimd Ly

Periplaneta australasiae

AUSTRALIAN COCKROACH

Periplaneta americana

AMERICAN COCKROACH
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COCKROACHES: KEY TO SOME COMMON SPECIES FOUND IN THE UNITED STATES
Harry D. Pratt & Chester J. Stojanovich

1. Middle and hind femcra both with numerous strong spines along the ven:ral margin (Fig. 1 A)..2

.12

Fig. i & Fig. 1 B A

2. Comparatively large species 18 mm. or longer; subgenital plate of female divided longitudinal-
ly, valvular (Fig. 2 A); male styli similar, slender, elongate and straight (Fig. 2 B)....... 3

Species usually less than 18 mm. lorg; or, if longer, anterior-ventral margin of front femur
with several large stout spines on basal portion, followed by a row of smaller spines (Fig. 2
C); female subgenital plate simple, not divided (Fig. 2 D); male styli variable, frequently
modified, asymmetrical, or unequal in size (Fig. 2 E)iuitirnrnnrrrnnnenrenennnnss et et 8

female

male
subgenital subgenital
plate ~ m plate
/ Fig. 2 C h
{ Fig. 2 B
~~—-stylus
- -

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1962



3. Front wing in both sexes exrending beyond tip of abdomen (Fig. 3 A)....v.n... TS 4

Front wing in both sexes not reaching tip of abdomen (Fig. 3 B)...... O

o

4. Uniformly dark blackish-brown, shining species (Fig. & A) ...t iinnnnnen vnnnunnn e .
.......... e eieeeeiieeeeaseriiieenasenensa.....(Periplaneta fuliginosa) SMOKY BROWN COCKROACH
Species with some yellowish markings on pronotum or front wing or both (Fig. -~ B)........... 5

Front wing with yellowish stripe; pronotum with yellowish and darker areas very contrastingly
marked (Flg., 2 A). .. ittt (Periplaneta australasiae) AUSTRALIAN COCKROACH

o

Front wing entirely brownisa; propotum with yellowish and darker areas less contrastingly
marked (Fig. 5 Bl i i i i i e et i et seneeee e [ e e 6

e

Fig. © A Fig. 5 B
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Styli very iong and slender, longer than space between their bases (Fig. 6 A); cercus long and
slender particularly in the male; male supra-anal plate deeply notched (Fig. 6 B)...... N
............................................ veves...(Periplaneta americana) AMERICAN COCKROACH

Styli shorter, not as long as space between their bases (Fig. 6 C); cercus stouter and more
evenly spindle-shaped; male supra-anal plate truncate or feebly notched (Fig. 6 D)............
..................... e iiesetaaeaseseeratenacarssssasss.(Periplaneta drunnea) BROWN COCKRCACH

—-styli..

Fig.

Fig, 6 B

~ ~supra-anal plate— Fig. 6 D
Blackish species, 15-27 mm. long; male front wings covering two-thirds of abdomen (Fig. 7 A);
female front wings widely separated pads (Fig. 7 B); first segment of hind tarsus longer than
segments 2-5 combined, pulvilli of second and third segments small (Fig. 7 C)...uvevinnnnnnn. .
........................... Cererieiiaeeiiieniaseassraa..(Blatta orientalis) ORIENTAL COCKROACH

Mahogany brownish species, 30-40 mm. long; front wings reduced to short pads, not widely sep-
arated (Fig. 7 D); first segment of hind tarsus shorter than segments 2-5 combined, pulvilli
of second and third segments large (Fig. 7 E)....(Eurycotis floridana) LARGE FLORIDA COCKROACH

Sl

\}

Fig. 7 A Fig. 7 B

Ll 1

Fig. 7 C
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8.

10.

Pronotum with two conspicuous longitudinal dark bars on a pale background (Fig. 8 A)

......... 9
Pronotum variously marked, but without two conspicuous dark longitudinal bars (Fig. 8 B)....1l0
Fig. 8 A Fig. 8 B
Face pale (Fig. 9 A); male subgenital plate asymmetrical, styli very unequal, short and round-
ed (Fig. 9 B)....... et et ca et e et (Blattella germanica) GERMAN COCKROACH
Face dark; male subgenital plate almost symmetrical, styli somewhat elongate and subequal in
Size (Fige 9 €) nviviirnnnoneiieninenennaneananns eesveseasa..(Blattella vaga) FIELD COCKROACH

Fig. 9 B

Pronotum with a broad dark central stripe; front wings of both sexes appearing to have two
transverse brownish bars, some pale specimens showing bars poorly (Fig. 10 A). Width of pro-

notum usually not exceeding 4.5 MM.e.ovverunnn.. .(Supella supellectilium) BROWN-BANDED COCKROACH

Pronotum and front wings otherwise, or,

if pronotum is so marked, its width cxceeding 4.5 mm.
(Fig. 10 B).....

Fig. 10 A

Fig. 10 B

////

{




11. 5 9-25 mn., or more in length; front wing without small dark spots in winged
> 11 A) claws equal (Fig. 11 B); ventral anterior margzin of front femur with
5 apical spines (Fig. L1 Chovvvnnnvniininevnnnnn, (Parcoblatta species) WOOD COCKROACHES
species, 8-9 mm. long; front wing with small dark spots (Fig. .1 D); claws unequal
11 E); ventral anterior margin of front femur with 2 long apical spines (Fig. 11 F)...
(Ectobius pallidus) SPOTTED MEDITERRANEAN COCKROACH
Fig. 11 E
&
Fig. 11 D
Fig. 11 C Fig. 11 F
12, Top of eyes close together (Fig. 12 A); general color a nearly uniform greenish; postcrior

margin of pronotum scmewhat angularly produced (Fig. 12 B) (Panchlora nivea) CUBAN COCKROACH

Top of eyes sometimes distant (Fig. 12 C); general color various shades of brown and gray;
pronotum usually not angularly produced posteriorly (Fig. 12 D)......c.vuun...

Fig. 12 ¢

12 B
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13.

14,

15.

Medium sized species, 20 mn. or less in length, including folded wings (Fiz. 14 A & B)......1l4
Large species 40 mm. or more in length, including folded wings (Fig. 15 A & C)..... [ 1

Pronotum uniformly blackish except a narrow yellowish band along anterior and lateral margins
[ = S N TN .....(Pycnoscelus surinamensis) SURINAM COCKROACH

Pronotum pale with a narrow dark longitudinal submarginal band on each side and irregular
brownish blotches on disc {(Fig. 14 B).......... «ve.ooo.(Nauphoeta cinerea) CINEREOUS COCKROACH

Fig. 14 A

Disc or pronotum with shield-like design, sometimes skull-like design (Fig. 15 A); front
femur with one or more stout spurs on underside (Fig. 15 B)uveeuereennennenonneeneennennenn,
.................................... (Blaberus giganteus; Blaberus craniifer) GIANT COCKROACH

Disc of pronotum with shield-like design darkened in outline only, not solid black (Fig. 15
C); front femur with a line of stiff hairs on anterior-ventral margin (Fig, 15 D).ciuunnnn..

...................................................... (Leucophaea maderae) MADEIRA COCKROACH
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TERMITES: KEY TO SOME COMMON NORTH AMERICAN SPECIES
Harold George Scott

Fig. A - Winged Adult Fig. B - Soldier Fig. C - Worker
Key to Winged Adults
1. Radius without branches; fontanel (fig. E) usually present ... 2
Radius (fig. D).with branches; fontanel absent ............ccccooociiiiiiiiiiiicee e
2. Tibia (fig. F) slightly to plainly blackish .. OO VU YOO
Tibia entirely pale; Ontario to Guatemala west to Ufah and Anzona
(Reticulitermes flavipes) .......ccccovcvvevccinneccecnence. .EASTERN SUBTERRANEAN TERMITE

3. Tibia slightly derkened; length 9 mm.; British Columbia to Baja Califomiaq,
east to |daho and Sonora
(Reticulitermes hesperus) ........... e .WESTERN SUBTERRANEAN TERMITE
Tibia generally darkened; lengfh 9 5 10 mm, Oregon and Montana to westemn
Mexico, Missouri, and Texas

(Reticulitermes tibialis).........ccooooiivcicncve v oo.. ARID SUBTERRANEAN TERMITE
4. Ocelli (fig. E) present ................. ettt et et er et e et e ensr e st tenen see s sraeeemn e B
Ocelli absent; western Canada to Ba|a Cahfornla
(Zootermopsis angusticollis) .........ccceeienes e . WNESTERN ROTTEN-WOOD TERMITE
5. Body yellow to light brown ... . e e e §
Body blackish; California to Ba[a Cahfomla east to Arlzona md U?ah
(Kalotermes minor) ...........ccccenieinicneiocesicensivns s oveene. NESTERN DRY-WOOD TERMITE

6. Transverse rows of long hairs on tergites; South Carolina to Florida,
west to eastern Texas (Kalotermes snyderi) ....................... EASTERN DRY-WOOD TERMITE
No transverse rows of hairs on tergites; Arizona and California

(Procryptotermes hubbardi) ............ccccoccoovinnicciccinnricinsicscee .. ARID DRY-WOOD TERMITE

Fig. D - Wing Fig. E - Head Fig. F - Leg Fig. G - Throat

Key to Soldiers

1. Fontanel {fig. E) present; eyes usually absent ...........ccoooeiiiiniini i 2
Fontanel absent; eyes (fig. E) present ........ccoociomienccecninnceens s et 4
2. Gula (fig. G) not twice as broad in front as in middle.......... .ARID SUBTERRANEAN TERMITE
Gula twice as broad in front as in Middle ..ot e e 3
3. Head twice aslongasbroad ........cc.. oo v, . WESTERN SUSTERRANEAN TERMITE
Head less than twice as long as broad .........cccccooe ... . EASTERN SUBTERRANEAN TERMITE
4. Antenna (fig. E) with 23-31 segments .........cooviicicccrcit ettt et D
Antenna with 10-20 segments ...............cccccvvreenirereieen.... NESTERN ROTTEN-WOOD TERMITE
5. Third antennal segment as long as next 3 combined ................EASTERN DRY-WOOD TERMITE
Third antennal segment shorter than next 3 combined.............WESTERN DRY-WOOD TERMITE
Third antennal segment as long as next 4 combined........................ ARID DRY-WOOD TERMITE

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicoble Disease Center, Training Branch, Atlanta, Georgia — 1962
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EARWIGS: PICTORIAL KEY TO COMMON DOMESTIC SPECIES
Chester J. Stojanovich and Harold George Scott

f =
tarsus 1l prolonged beneach 111 tarsus Il not prolonged beneath 11

EUROPEAN EARWIG

Forficula auricularia l
r )
wings present wings absent

SHORE EARWIG
Labidura riparia l

legs and antennae banded legs and antennae not banded

RING-LEGGED EARWIG SEASIDE EARWIG
Euborellia annulipes Anisolabis maritima

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1963
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PSOCIDS: KEY TO SOME SPECIES COMMONLY INFESTING STORED FOOD
Harold George Scott and Chester J. Stojanovich

). Two distinct thoracic segments 2

Three distinct thoracic segments {Trogium pulsaforium). . ... . . .. .. . . . ........ DEATH WATCH

2. Without large pronotal bristles . : o o o 3

With large pronotal bristles

3. Eye with 7 facets; head and body brown (Liposcelis bostrychopilus) ... ...... BANDED PSOCID
Eye with 2-4 facets; head brown, body yellow {Liposcelis paetus) .. ... . . . WAREHQUSE PSOCID

Warehouse Psocid

4. Two to 5 large pronotal bristles (Liposcelis entamophilus) _ ........... . GRAIN PSOCID
One large pronotal bristle {Liposcelis terricolus) c........... ... ... . . BOOK LOUSE

Book Louse

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 19¢3



Fig. 140 LICE COMMONLY FOUND ON MAN
Harry D. Pratt

BODY LOUSE
AND
HEAD LOUSE CRAB LOUSE

First pair of legs
smaller than second
and third pairs of legs

All legs of about
the same length

Abdomen elongate
without hairy pro-
cesses laterally

Abdomen shorter
with hairy pro-
cesses laterally

PEDICULUS PHTHIRUS
HUMANUS PUBIS

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia ~ Revised Aug. 1953, Oct. 1948
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ANOPLURA: PICTORIAL KEY TO SPECIES ON DOMESTIC RATS
IN SOUTHERN UNITED STATES
Roy F. Fritz and Harry D. Pratt

Abdomen with well de-
fined ven‘ral, lateral

and dorsal plates

ADULTS
o |

Lateral plates smoll,
subiriangutor. Segment
IO of antenno as fong
as wide

Polyplox spinulosa

Lateral plates large,
emarginate posteri-
orly. Segment II of
antenna longer than
wide

Abdomen with piotes
poorly detined or

absent

NYMPHS
- |

Abdomen with spira-
cles and two paralis!
rows of setae

1

Abdomen without
spiracles or paroi
el rows of setae

Polyplax spinuiosa

Hoplopleura spp.

Lateral plates 4-6
with one large and
one minute seta

7

[

Hoplopleura oenomydis

Lateral plates 4-
6 with two large

setae

Lateral plates bread-
ly emarginate; Apical
processes thorn-like

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

Communicable Disease Center, Training Branch

Atlanta, Georgia ~ 1

947

Hoplopleura Airsuto

Loteral plates narrow
ly emarqinate; Apical
processes broad

| Hoplopleura aconthopus

67@
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ANOPLURA: PICTORIAL KEY TO SOME COMMON GENERA OF SUCKING LICE
Chester J. Stojanovich and Harry D. Pratt

f 1

with ¢yes or ocular points without eyes or ocalar points

>
1
r 1]
ocular points present, eyes absent  eyes present, ocular points absent abdomen with abdomen without
K lateral plates laseral plates
Haematopinus l ]
r 1 T 1
sternal plate well-developed stirrnal plate narrow or absent

without hairy tubercles

FEAA '
1y [>g
e

0,

BRI SRR
.
C BT

hl
l 1
il

Pediculus Pthirus Solenopotes Linognathus
{ 1
2 groups of 2. or 3 stout spines 2 groups of 2 or 3 stout spines absenr at base of abdomen
present at bage of abdomen [ 1 \
front of sternal plate rounded

front of sternal plate not rounded

Bl
Neohaematopinus

Polyplax ‘

Hoplopleura
U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta,

Georgia — 1962
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ANOPLURA: KEY TO NORTH AMERICAN SPECIES
Chester J. Stojanovich and Harry D. Pratt

Key to Families of Anoplura

1. Head and thorax more or less thickly covered with setae; in some species the setae are
modified into scales (Fig. 1 A). On marine animals.,......... FAMILY ECHINOPHTHIRIIDAE
Head and thorax with only a few setae (Fig. L B) e uiitenrrrinrrt v iornnteeasonnnnnns 2

Fig. 1 B

I

2. Eyes present or with prominent ocular points (Fig. 2 A & B)

Eyes and ocular points absent (Fig. 2

Fig. 2 A Fig. 2 B Fig. 2 C
3. Abdomen without irregular sclerotized plates on dorsum and venter (Fig. 3 A). On man.
Cesreetassi s et erese e e feerees teveenenn crecenen Ceceseseeenn o .FAMILY PEDICULIDAE

Abdomen with irregular sclerotized plates on dorsum and venter (Fig. 3 B). On hoofed
animals. ..o ien it innaanas e e et I FAMILY HAEMATOPINIDAE

Fig. 3 A

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgio — 1965
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4.
Key to Genera of Echinophthiriidae
1. Antennae four-segmented; abdomen without scale-like setae (Fig. 1 A) ... 2
Antennae five-segmented; abdomen with scale-like setae (Fig. 1 B)....... Antarctophthirus
|n ll Fig. 1 B
2. Legs all essentially the same size (Fig. 2 A)...... Echinophthirius horridus (von Olfers)

Anterior legs small; seccnd and third legs stout (Fig. 2 B)
.................. Ceetsareiiieeneiisierasiarasassa. .. .Proechinophthirus fluctus (Ferris)




Key to Species of Antarctophthirus

1. Scale-like setae present only on abdomen (Fig. 1 A).Antarctophthirus callorhini (Osborn)

Scale-like setae present on thorax and abdomen (Fig. 1 B)..iviruiirivninenirnnennnnns 2

Fig. 1 A Fig. 1 B
2. Thoracic sternum with a few long setae on posterior border (Fig. 2 A).u.'vvienivnnnennnn.
........................................ Antarctophthirus microchkir (Troussart & Neumann)

Thoracic sternum without long setae on posterior border (Fig. 2 B)u.vieeireverinneennnss
................................................... Antarctophthirus trichechi (Bohemann)

Fig. 2 A Fig. 2 B
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Key to Genera of Haematopinidae

1. Sternal plate of thorax present; eyes absent but with prominent ocular points (Fig. 1 A)

........................................ Cete st e aae... . Haematopinus

Sternal plate of thorax atsent; eyes present (Fig. 1 B). On peccary....... et
Pecarocecus javalii Babcock & Ewing

1B

Key to Species of Haematopinus

1. Thoracic sternal plate wider than long, sternal pits on plate (Fig. 1 A). Hog louse....
................................................... eevssss...Haematopinus suis (Linnaeus)

Fig. 2 A

2. Head at least two times as long as wide at ocular points; sternal plate without a
median projection (Fig. 2 A & B). On equines. Horse sucking louse........ PN cerens ]
........ S te i ieeiieeieaieiaaaeteetiansrasasssassassaes.. . Haematopinus asini (Linnaeus)

Head not two times as long as wide at ocular points; sternal plate with a median pro-
jection (Fig. 2 C & D). On cattle.....cevevuvnn. . ettt ear e N 3

Fig. 2 A Fig. 2 C Fig. 2 D



730

3. Thoracic sternal plate with median projection blunt and rounded; male genital plate
with six setae (Fig. 3 A & B). Short-nosed cattle loUSE... .t itiinenenronnnnenunssnns

....................................................

Thoracic sternal plate with median projection more acute and longer; male genital plate
with four setae (Fig. 3 C & D). Cattle tail L1oUSE.u.uerueeereninseneeeenononssacennnnana

Fig. 3 A Fig. 3 B Fig. 3 C Fig. 3 D

Key to Genera of Hoplopleuridae

1. Paratergal plates very small being merely slightly sclerotized points (Fig. 1 A)......

.......................... S e e e s seetsiietteatasttesaanassserenanaoaaasrsss..Haemodipsus
Paratergal plates on at least one abdominal segment usually as long as, or at least
half as long as, the sternal plate (Fig. 1 B)......... e et as it et e 2
2. First and second pair of legs of the same size and form, both being more slender and
smaller than the third pair of legs (Fig. 2 A)....... et aie ettt et 3

First pair of legs smallest of the three pairs; the second pair with stouter claws (Fig.




3. A pair of small sclerotized plates present on venter of abdominal segment 2 (Fig. 3 A);
antennae and head without hook-like pProcessesS....iiiiiiirineeinnennenrnas Enderleinellus

Sclerotized plates entirely lacking on venter of abdominal segment 2; antennae and head
with hook-like processes (Fig. 3 B)ui..veeunnnn eeean ...Microphthirus uncinatus (Ferris)

Fig. 3 A

4, Antennae four-segmented (sometimes appearing three-segmented); bladder-like expansions
on third leg (Fig. 4 A & B)....... e aer s et Haematopinoides squamosus Osborn

Antennae five-segmented; bladder-like expansions lacking on third leg (Fig. 4 C)...... 5

<«

Fig. &4 A Fig. 4 B Fig. 4 C

5. First sternite of abdominal segment 3 extended laterally to articulate with its corres-
ponding paratergal plate; this sternite bearing two groups of two or three stout setae

(Fig. 5 A) i ieenneneeeounoneennoencaneos Ceertear e Chee it e .Hoplopleura

First sternite of abdominal segment 3 never articulating with paratergal plate (Fig. 5
23 S N B e et 6

Fig. 5 A Fig. 5 B

6. Paratergal plate 2 completely divided longitudinally, one plate on the dorsum and the
other on the venter of the abdomen (Fig. 6 A).uvivereeerierennnaen e Fahrenholzia

Paratergal plate 2 never completely divided to form two distinct plates (Fig. 6 B)....7

i/ |\ /N
; : Fig. 6 A 0 Fig. 6 B
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srnal plate of thorax usually pointed posteriorly or, if truncate, always associated

with a huge enlargenent of the first antennal segment (Fig. 7 A & B).......... Polyplax

Sternal plate of thovax usually emarginate posteriorly or sometimes quadrate in shape
(Fig. 7 C & D)

‘-u-
:

Fig. 7 A Fig. 7 B Fig. 7 C

................. +....Neohaematopinus

Key to Species of Enderleinellus

Paratergal plates present on abdominal segments 2-5 (Fig. 1 A).

Paratergal plates present on abdominal segments 2-6; abdominal sternites and tergites

present in both sexes (Fig. 1 B). On Sciurus........Enderleinellus nitzschi Fahrenholz

paratergal plates
|

- ig. 1 B
T T - -

dorsal

ventral

dorsal ventral
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SCORPION DIAGRAM: VENTRAL VIEW OF CENTRUROIDES VITTATUS
Chester J. Stojanovich

incer_ . — - . s T
p s = NW

-~

)“-pedipalp

sternuMe— —

i

pectine___/._g

<

s i s

~-stinger

~-subaculear
spine

caudal vesicle

\
_-Dpostabdomen

U.5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communigable Disease Center, Training Branch, Atlanta, Georgia — 1963



SCORPIONS: PICTORIAL KEY TO SOME COMMON UNITED STATES SPECIES
Chester J. Stojanovich and Harold George Scott

stinger with many setae

stinger with few setae

. l

// A
/
,/ Xzi
( AR
|

Hadrurus arizonensis

OLIVE HAIRY SCORPION

i
hody striped dorsally

=1
body not striped or patterne
T :

T Q\

d

25e

stinger with subaculear tooth

-

Vejovis spinigerus Vejoris earolinianus Vejovis flavus
STRIPE-TAIL DEVIL SCORPION SOUTHERN DEVIL SCORPION SLENDFER DEVIL SCORPION
r~ v !
body black dorsally body striped dorsally body yvellow dorsaily

T T -

\
o
7

~,
at™

~i
A5
JrEE
;/ 7 ¥ Eand

R WT
[
i

LGIEIE

L/

Y

Centruroides gracills Centruroides vittatus Centruroides sculpturatus

MARGARITE SCORPION STRIPE-BACK SCORPION DEADLY SCLPTURED SCORPIOH
U.5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communiccble Disease Center, Training Branch, Atlanta, Georgia — 1932
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ACARINA: ILLUSTRATED KEY TO SOME COMMON ADULT FEMALE MITES AND ADULT TICKS
Harry D. Pratt and Chester J. Stojanovich

Last segmert of first leg with a depression known as Haller's organ; most species with
a toothed hypostome on capitulum; size usually over 4 mm. (Fig. 1 A). Ticks ...... 21

Last segment of first leg without such a depression known as Haller's organ; hypostome
not toothed; most species less than 4 mm. long (Fig. | B).

Mites

2.

Kespiratory system with a spiracle on each side opening latcral to the bases of the 3rd

or 4th pair of legs, frequently spiracles leading into slender tubes that extend forward
laterally to the bases of the Ist or 2nd pairs of legs Fig. 2 A).

Mesostigmatid Mites. 3
Respiratory system without spiracles, or with spiracles opening near bases of the che-
licerae (Fig. 2 B). ...t e e e 13

Anus surrounded by a plate bearing only 3 setae, one on each side and one behind the
anal opening; first tarsus bearing caruncle and claws at tip (Fig. 3 A)

Anus surrounded by a plate bearing more than 3 setae; first tarsus without caruncle and
claws (Fig. 3 B)

Many species of Macrocheles

Fig. 3 A Fig. 3 B

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicoble Disease Center, Training Branch, Atlanta, Georgia
~ Revised 1966 by Harold George Scott
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Aual opening more than its length behind anterior margin of anal plate; chelicerae

strongly narrowed apically, needle-like, movable chela absent or extremely small (Fig
4 A). Genus Dermanyssus

Anal opening less than its length or about its length, behind anterior margin of anal
plate; chelicerae not narrowed apically and needle-like, shear-like, bearing conspicu-
ous shear-like chelae at tip which may or may not bear teeth (Fig. 4 B)

-

Fig. 4 A

5. Dorsal surface of bodv with a single plate (Fig. 5 A)

Dorsal surface of body with two plates, a large anterior plate and a small posterior
plate (Fig. 5 B). Dermanyssus sanguineus ..................... HOUSE MOUSE MITE

s
JOR 2
Fig. 5 A Fig. 5 B

6. Peritreme tube somewhat sinuous and extending anteriorly to a point opposite coxa 2
(Fig. 6 A). Dermanyssus gallinae..............oueiuinennneinn... CHICKEN MITE

Peritreme tube short, extending forward for a distance less than half the diameter of
coxa 3 (Fig. 6 B). Dermanyssus americanus................. AMERICAN BIRD MITE
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8.

9.

Dorsal plate not covering entire dorsal surface of mite; genito-ventral D.ate typically
narrowed posteriorly behind 4th coxae; chelae on chelicerae without teeth or serae (Fig.
7 A). Genus OTNItNONYSSUS « . oot v ittt it et et it 8

Dorsal plate almost covering entire dorsal surface of mite; genito-ventral plate typical-
ly expanded posterior to 4th coxae; one or both chelae of chelicerae with teeth and a
seta (Fig. 7 B). Family Laelaptidae

Fig. 7 A

Sternal plate with anterior anc middle pairs of sternal setae on the plate, posterior pair
usually just off the plate (Fig. 8 A). On Birds... Ornithonyssus sylviarum............

........................................................ NORTHERN FOWL MITE

Sternal plate with the usual three pairs of setae on the plate (Fig. 8 B)............... 9

he
N \
/ Fig. 8 A Fig. 8 B

Dorsal plate narrowed posteriorly; setae in middle dorsal row of plate longer than the
distance between their bases (Fig. 9 A). Normally on mammals or man. .. ..........

Ornithonyssus bacoti.......... it i TROPICAL RAT MITE

Dorsal plate broader posteriorly; setae in middle dorsal row of plate much shorter than
the distance between their bases (Fig. 9 B). Normally on birds
Ornithonyssus bursa

......................

Fig. 9 A
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10. Genito-ventral plate with many fine setae; anal plate transverse, wider than long (Fig.

1L

12.

10 A). On domestic rats and a wide variety of wild mammals..... Eulaelaps stabularis

Genito-ventral plate with one to four pairs of setae; anal plate longer than wide (Fig. 10

Genito-ventral plate with only a single pair of setae (Fig. 11 A). On domestic rats and
mice and a wide variety of mammals and birds

Haemolaelaps glasgowi. . ... ... i, COMMON RODENT MITE

Genito-ventral plate with four pairs of setae (Fig. 11 B). Normally on domestic rats..12

Fig. 11 A

Anal plate contiguous with the genito-ventral plate, anterior margin rounded and fitting
into a strong concavity in genito-vental plate; larger species averaging 1-2 mm. long.
(Fig. 12 A). Echinolaelaps echidninus............................. SPINY RAT MITE

Anal plate somewhat separated from genito-ventral plat, anterior margin almost
straight with definite anterior-lateral corners; small species averaging 0. 5-1 mm long
(Fig. 12 B). Laelaps nuttalli............ ... oo iiiiieaa... DOMESTIC RAT MITE

Fig. 12 A
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13.

14.

15.

First pair of legs very long, much longer than other three pairs; anterior margin of
body with four distinct flattened scales and somewhat flattened scaies on other dorsal
surfaces of body (Fig. 13 A). Plant feeders which invade buildings but do not bite man.

Bryobia praetiosa. . ... .o i e e e CLOVER MITE

First pair of legs not markedly longer than the other three pairs of legs; no flattened
scales on body (Fig. 13 B)

Surface of body without fine parallel lines or folds; tarsi without stalked suckers (Fig.
14 A). Adults never true parasites (Cheese or Flour mites). .....c.vvurivnnnn... 15

Surface of body with fine parallel lines or folds; tarsi often provided with stalked suck-
ers (Fig. 14 B). Scabies or mange mites parasitic in all stages, chiefly on vertebrates

Tarsi tapering markedly to tip (Fig. 15 A).... ..., Glycyphagus prunorum

Tarsi not tapering markedly to tip (Fig. 15 B). Many cheese and flour mites which are
difficult to separate except with very specialized literature and a reference collection.

Genus Tyrophagus, Genus Caloglyphus, Etc

Fig. 15 A




16.

17.

18.

Body elongate, somewhat cigar-shaped and prolonged behind; the abdomen somewhat
ringed; legs very short, apparently three-segmented; tiny species less than 1 mm.
(Fig. 16 A). In hair follicles or sebaceous glands of mammals. .....................

Demodex folliculorum. . ... oottt e e e e PORE OR FOLLICLE MITE

Body not prolonged behind and cigar-shaped (Fig. 16 B). Occasionally female grain itch

somewhat balloon-shaped; larger species not found in hair follicle or sebaceous glands
of mammals

A club-shaped or clavate hair between bases of first and seconc pairs of legs, body di-
vided into cephalothorax and abdomen, the latter often enormously enlarged (Fig. 17 A)
Pyemotes ventricosus formerly Pediculoides ventricosus.......... STRAW ITCH MITE

Setae on cephalothorax normal, no club-shaped or clavate hair between bases of first
and second pairs of legs; no distinct division into cephalothorax and abdomen (Fig. 17 B)

Legs short and stubby (Fig. 18 A)

Legs longer and more slender (Fig. 18 B)
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19. Suckers of tarsi with segmented pedicels (Fig. 19 A).

Non-burrowing itch mites on
mammals in the genus Psoroptes, a common species causing scabs and crusts in the
ears of rabbits is the Psoroptes cuniculi

RABBIT EAR MITE
Suckers of tarsi without segmented pedicels (Fig. 19 B)

............................................

Dermatophagoides scheremetewskyi
Fig. 19 A Fig. 19 B
20.

Anal opening on the dorsal surface of the body; dorsal surface of the body with only
short, sharp setae (Fig. 20 A). ..o oi ittt i Notoedres
Anal opening at tip of body or slightly on ventral side; dorsal surface of body with
pointed scales and blunt stout spines (Fig. 20 B).

Sarcoptes scabiei

.....................................................

SCABIES OR MANGE MITE
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Capitulum at anterior ¢nd of body, visibie from above and below; scutum or dorsal shicld

present, short in ferale, long in male (Fig. 21 A & B). Family Ixcdidae. .HARD TICKS...22

of body, hidden by body when seen from above though palpi may

Capitulum on under side
Family Argasidae..... SOFT TICKS....31

project anteriorly; scutum absent (Fig. 21 C & D).

capitulum_ _

~ —capitulum

Fig. 21 A Fig. 21 B Fig. 21 C Fig. 21D

FAMILY IXODIDAE - HARD TICKS

22. COrnate ticks, with some white markings on dorsal shield (Fig. 22 A)....................

Inornate ticks, without white markings on dorsal shield (Fig, 22 BV....................

QOrsal shield Qorsal shield

23. Palpi long, much longer than basis capituli; second segment of palpus about twice as long

as wide (Fig. 23A) . Genuus Amblyomma. .. ... ...ttt e e e 24
Palpi short, about as long as basis capituli; second segment of palpus about as long as
wide (Fig. 23 B).  Genus DermMacemlor . v un ottt et e et et e e e e e e e e 25
IrI1IT—--11-- - -1~ — = — —— palpal segments —— — — — — — ITI--11- 1

| I | )
| [ 1 |

|

‘ 1
|

| |

|

!
!
[/

\
Fig. 23A basis capituli Fig. 23 B basis capituli
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24, Next to last scgment of second, third, and fceurth pairs of legs without paired terminal
spurs; female with a disc nct pale marking near posterior end of dorsal shield (Fig. 24
A). Amblyomma AMerICATIUM . . et vttt i e it e ittt e ettt i e LONE STAR TICK

Next to last segment of second, third, and fourth pairs of legs with laag, paired termi-
nal spurs; female with more diffuse markings on dorsal shield (Figs 24 BY .. ... ... ... ...
Amb lyvomma maculalUml. « o et e e e e e e e e et e, GULF COAST TICK

25. Spiracular plate without dorsal prolongation (Fig. 25 A). Dermacentor zlbipictus........
WINTER TICK

26. Basis capituli with long cornua (Fig. 26 A). Dermacentor occidentalis.PACIFIC COAST TICK

Basis capituli with short cornua (Fig. 26 B) .. ... .. . i i i ittt ieiineann, 27

Fig. 26 A Fig. 26 B
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s of spiracular plate large and less numerous; Rocky Mountain species. (Fig.27 A)
Dormacentor AnderSOnd . it i i e i i i e e RCCKY MOUNTAIN WOOD TICK

Goblets of splracular plate very small and numerous; east of the Rocky Mountains and on
the Pacific coast. (Fig.27 B). Dermacentor variabilis................ AMERICAN DOG TICK

Fig.27 A

28. Sides cof basis capituli laterally produced; distinctly angulate; eyes present on sides
of scutum (Fig.28 A & B) . v iniiienenennanans et ettt ettt 29

Sides of basis capituli not laterally produced; more or less parallel (Fig.28 C); eyes
absent

Fig.28 A g Fig.28 C
basis
i . . rd
capituli~
_basis
capituli

29. Fore coxa deeply cleft; festoons present; easily seen in unengorged specimens; anal
groove distinct in unengorged specimens (Fig.29 A). (principally on dogs or in houses)

Rhipicephalus Sanguineus . . ... ..ttt ittt itenineannannaennnsenennnens BROWN DOG TICK
Fore coxa not deeply cieft; festoons absent; anal groove indistinct (Fig.29 B). (On cat-
tle and deer). Boophilus annulatus.......... e et tarer e e e CATTLE TICK
fore coxa anal groove festooq;
\ \ s
27
// /
/
/
/
/
/

Fig.29 A
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Second segment of palpus laterally produced; anal groove behind anus, not attaining pos-
terior margins of body (Fig.30 A & B). Haemaphysalis leporispalustris..... RABBIT TICK

Second segment of palpus not laterally produced; anal groove extending as an inverted U
Genus Ixodes

from in front of anus to posterior margins of body (Fig. 30 C)

second segment of palpus anal groove
i

1
\
\

Fig. 30°A Fig. 30 B

FAMILY ARGASIDAE - SOFT TICKS

31. Margin of body with a definite sutural line separating dorsal and ventral surfaces;
dorsal surface with conspicuous "discs'" arranged somewhat in radiating lines (Fig. 31 A)
. FOWL TICK

Argas persicus

Margin of body lacking defirnite sutural line, thick and rounded (Fig. 31 B)

32. Hypostome with well-developed teeth (Fig.
Genus Ornithodoros . .. e e e e e e e e

Hypostome of adult vestigial or without effective teeth; integument of nymph (stage
usually seen) spinose (Fig. 32 B). Usually on cattle and horSeS.......'veererrnnnnnnn.

Otobius megnind. .ot i i i et e e

~e

1

RS
<<<<( <(< <
el €]
L ze

Fig. 32 A Fig. 32 B



33. Strong dorsal humps absent on all tarsi (Fig. 33 A)....uiienn i in e vunn. 34

Strong dorsal humps present on tarsi of first, second and third legs (Fig. 33 B)......35

Ty jgﬁviv

Fig. 33 Fig. 53 B
34, Cheeks absent (Fig. 34 A). Ornithodoros hermsi.............. HERMS' RELAPSING FEVER TICK
Cheeks present (Fig. 34 B) ... iiiiiiiiniiiieiinianennneeneonunnnnn un Ornithodoros talaje

Fig. 34 A Fig. 34 B

35. Eyes present on sides of body above second and third coxae (Fig. 35 A); tarsus of fourth
leg with a prominent, pointed subterminal spur (Fig. 35 B)...o.viiiiiiiniiiiieninnan..
Ornithodoros coriaceus........... et e e e PAJAROELLO TICK

36. Mammillae large, relatively few and not crowded; in mid-dorsal region about 10 per
linear mm.; lLypostome over 1/2 mm. long. Southeastern United State: and Mexico north
to Kansas and Florida. O0Ornithodoros turicata.........c.ceeeveuuennnn RELAPSING FEVER TICK

Mammillae small, crowded, and numerous; in mid-dorsal region about 18 per linear mm.;
hypostome less than 1/2 mm. long. Pacific coast and Rocky Mountain states...... e
QOrnithodoros parkeri............ e PARKER'S RELAPSING FEVER TICK
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TICKS: KEY TO GENERA IN UNITED STATES
Harry D. Pratt

r 1
Capitulum anterior; scutum present
FAMILY IXODIDAE ~ HARD TICKS

Capitutum inferior; scutum absent
FAMILY ARGASIDAE - SOFT TICKS

)

_capitulum
-~

Female, dorsal " Male, dorsai

1 {
Margin of body thick, rounded, Anal groove either behind

without definite sutural line. anus, indistinct, or absent.
W

I iIXODES
L

Second segment of palpi lat-
erally produced.

Dorsal

Yentral L

F .
Margin of body with definite Anal groove in front of anus.

K9]

I
Hypostome with well devel-  Hypostome vestigial or with-
oped teeth, integument mamil- out effective teeth. Integu-
lated ment tuberculated or granu-
lated. g

d P -

Second segment of palpi not
laterally produced.

ORNITHODOROS | L

r ! {

I HAENAPHYSALIS'
1

Integument of adult granular,
of nymph (stage usually seen)
very spinose. Hypostome of
aduft vestigial. Usually on
cattle, horses, or rabbits.

Integument of aduit and nymph
tuberculated. Hypostome of
adult scoop-like. Associated
with bats.

ANTRICOLA

Mouthparts much longer than
basis capituli.

- — mouthparts _ _ _

]__basis capituli._

Mouthparts as long as basis
capitufi.

i
Scutum with eyes

AMBLYOMMA
i

i

Scutum without eyes

[
Basis capituli l(aterally pro-
duced.

Basis cadituli not laterally
produced.

/
-

Palpi ridged dorsally and
laterally.

BOOPHILUS

Festoons absent.

APONOMMA
!

Palpi not ridged.

RHIPICEPHALUS

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

Festoons present.

Festoons eleven

SR A N

DERMACENTOR l

Festoons seven

ANOCENTOR
[E(OTOCENTOR)

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1961
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TICKS AND MITES: KEY TO SPECIES COMMONLY INFESTING PIGEONS
Harold George Scott & Chester J. Stojanovich

r 1
mouthparts ventral mouthparts anterior
adult 6-9 mm. long adult 0.25 mm. long under C.6 mm. long

Argas ref.exus Laminosioptes cysticola
PIGEON TICK FOWL CYST MITE |
ﬁ T
with lateral spiracles without lateral spiracles
with M-shaped without M-shaped

peritreme

Ornithonyssus bursa j '
TROPICAL FOWL MITE or Syringophilus bipectinatus VA
Dermanyssus gallinae or Syringophilus columbae / \\ /N
CHICKEN MITE PIGEON QUILL MITES y/

f T
with horizontal setae without horizontal setae

legs 1 and 11 simple legs I and 1I projected

. ! . [
Pterophagus strictus Falculifer réstratus Megninia gingylimerra
or Megninia cubitalis
BODY -FEATHER MITE WING-FEATHER MITE CONTOUR-FEATHER MITES

U.5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1963
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TICKS: PICTORIAL KEY TO SOME COMMON SPECIES

Harry D. Pratt
f 1

capitulum visible from above, capitulum not visible from above,
scutum present, family (xodidae, scutum absent, family Argasidae.
HARD TICKS SOFT TICKS

_ capitulum

Iy

W@‘% - capitulim

~ scutum o
2D
| / » %TQ i DJN b
female \\

Ny

male ventral dorsal
4
f ]
sutural line present sutural line absent
,///
,/4/
///
— SN, <X
Argas persicus Ornithodoros
FOWL TICK RELAPSING FEVER TICK
T 1
mouthparts short, about as long mouthparts much longer than basis capituli
as basis capituli white spot on tip of scutum of female
mouthparts basis capitulum mouthoarts basis capitulum
! | \ / -
| 4 \
| | 1
| | B
-~
{ .
-
S Amblyomma americanum
LONE STAR TiCK
&
U T
scutum with white markings; basis scutum without white markings; basis
capituli with parallel sides capituli produced laterally to form an angle

rd
~ scutum ~

7 female male

Dermacentor variabilis and D. andersoni Rhipicephalus sanguineus
AMERICAN DOG TICK AND WOOD TICK BROWN DOG TICK

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlenta, Georgia — 1961
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MITE DIAGRAM WITH STRUCTURES LABELED
Harry D. Pratt

b
)

chelicera

palpus

< 3

4
\ Eﬂ-‘“-.

(.

hypostome

~ V4 :j tritosternum
2%

trochanter

sternal plate

femur peritreme

()

patella

spiracle

metapodal
plate
caruncle \
claw anal
plate genito-ventral
plate

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia



42

MITES: PICTORIAL KEY TO SOME COMMON SPECIES OF PUBLIC HEALTH IMPUORTANCE
Harold George Scott and Chester J. Stojanevich

swith tateral <piraeles und peritreme

1
oy, :

without lateral spiraclies or peritreme

U S. DEPARTMENT OF HEALTH, El
PUBLIT REALTH SERYICE, Com

ATION, ARD WELFARE
coble Diseasw Cunter

Atianrm, Guor

tand

L _pentreme

_apiracle

X ) B "%\'—gcm(n\(n[r‘lf lite
/ 9 . k P
{' i

anal 4')p0'1|in<_,' al .:mul u»pvnin;_v al first puir of legs
vear of anaf plate front of anal plate

very long

. R
| - \\\[

) (@
i N § \4 /
WA 1

dorsal ~hield undivided

dorsal shield divided

CLOVER M{TE

Bryobia praetiosa

with club between legs 1 & 11

without club between legs I & I

CHICKEN MITFE
Dermanyssus gallinae
|

genita-ventral plate genito-ventrat plate

HOUSE MOUSE MITE

Dermanyssus sanguineus

narrowed posteriorly expanded posteriorly

STRAW ITCH MITE
Pyemotes ventricosus

body oval with fine lines body strongly elongate body somewhat elongate
abdomen with

fine lines abdomen without lines

TROPICAL RAT MITE
Ornithonvssus bacoti

SPINY RAT MITFE

ITCH MITE
A Sarcoptes scabiei
U.S. DEPARTMENT OF HEALTH, EDUCATION. AND WELFARE

FOLLICLE MITE
Echinolaelaps echidninus

A CHEESE MITE
Demodex folliculorum Tyrophagus lintneri
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia - 1963
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T3 SOME SPECIES COMMONLY INFESTING HOUSEHOLDS AND STORED FOOD

T RET
Harold George Scott
1. With club-like hair between bases of legsland fl ... ... .. oo oo oo 5
Without club-like hair between bases of legs land il . .. .. ... o v oot 2
2. Claws, if present, not on stalks (Glycyphagus domesticus, formerly ... ... e e e
Glyciphagus Prunorum; v v v v oo it e e e i e e e e e UGAR MITE
Claws on stalks . oo oo i e e e e e e e e 3

3. Internal apical hair (on joint between femur | and tibia I) less
than three times as long as external apical hair. . . .. .. oo i e 4
Internal apical hair (on joint between femur | and tibia |) more
than three times as long as external apical hair (Acarus farinae,

formerly Tyroglyphus faringe) . . . . o o i v it i e e .. HAM MITE
Acarus farinae
4. Tarsus with one stout dorsal and five small ventral terminal spines
(Acarus siro, formerly Tyroglyphus sire) . . v c v i i i in i i i iieennn. . GRAIN MITE
Tarsus with only three small ventral spines (Tyrophagus castellani,
formerly Tyroglyphus longior) . . . . .. oo i i i i e e CHEESE MITE

Tyrophagus castellani

5. Tarsus |V of female ending in claws and a flesny protuberance; leg
IV of male smoothly curved inwards (Pyemotes ventricosus, formerly

Pediculoides ventricosus) « v« v v v v v vt v i i e veeeveecn... STRAWITCHMITE
Tarsus IV of female ending in two long hairs of unequal length; leg
IV of male sharply bent (Tarsonemus floricolus) . ... ... ..... FLORICOLUS GRAIN MITE

Pyemotes ventricosus

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlonta, Georgia — 1963
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MITES: PICTORIAL KEY TO ADULT FEMALES

COMMONLY FOUND ON DOMESTIC RATS IN SOUTHERN UNITED STATES
Harry D. Pratt and Chester J. Stojanovich

fir<t and second coxae widely separated from thi-d and fourth coxae all four coxae set close tigether

patpi large, with 2 pectinute palpi very vmall, without pectinate dorsal shield large. genito-ventral dorsal shickd small. gewito-ventral
setac tip of abdomen setae. tip of abdamen plate usuatly expanded posteriorly alute marran posteriorly
without 2 long <ctae with 2 long setar

senitn-
ventral
plate

dorsal <hield dorsal <hield divided

il
Chevletus
Nospeeies o

7 ]
1

seconid larsus with two ctaws second tarsus w.th one claw

Ornithonvssis bacotd Dermanyssus sanguineus

-
anal plate with 7 or more setoe anal plute with 3 ~etae
Y

»/

Radfordia ensifera Myobia species Muacrocheles species
)

genita-ventrsl plate with many fine <etae penito-ventral plate with one pair of serae

Y

genito-ventral plute with four pairs of setae

BN,

.

W
—

{

femur and tibis of second femur and tibia of second genito-veniral plate wenito-ventral plate

leg without stout <pines leg cach with a stout <pine concave posteriorly convex posteriorls

U.S. DEPARTMENT OF Haemolaelaps glasgowi Androlaelaps setosus Echinolaelaps echidninu. Laelaps nuttalli
HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1963



45e
SILVERFISH. PICTORIAL KEY TO DOMESTIC SPECIES
Chester J. Stojanovich and Harold George Scott

sctae in tufts setae single

color brown

Thermobia domestica
FIREBRAT

|
[ !

without setal combs with sera; combs

color silver

pvTsdeptvukan buandvan)

Lepisma saccharina
COMMON SILVERFISH

|
I |

2 pairs of styli 3 pairs of styli

color gray color brown

Ctenolepisma urbana Ctenolepisma quadriseriata
GIANT SILVERFISH FOUR-LINED SILVERFISH
Ctenolepisma longicauda of some authors

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicaoble Disease Center, Training Branch, Atlanta, Georgia - 1962
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COLLEMBOLA: PICTORIAL KEY TO COMMON DOMESTIC SPECIES
Harold George Scott, and Chester J. Stojanovich

| 1
prothorax well developed prothorax reduced
eyes absent eyes present abd IV long abd IV short

| —]

{ 1 I |
without anal spines with anal spines anus ventral anus terminal
leyes absent eyes present

A0

v

Onychiurus Onychiurus Isotomodes Folsomia Proisotoma
fimetarius armatus tenuis quadrioculata frisoni
J T
unguiculus present unguiculus absent scales present scales Iabsent

body marbled body not marbled

Q

”,

=

Hypogastrura Hypogastrura Hypogastrura
manubrialis armata pseudarmata | |
r J ' )
dens with ventral scales dens without ventral scales antenna antenna
6 ~gegmented 4~-segmented

all blue blue marked

>
Q é@ 3 (3
A .

Orchesella albosa

Lepidocyrtus curvicollis  Sira buski Sira platani form ainsliei
e ————— '
r ) '
body not striped some body segments striped all body sepgments striped

Entomobrya griseolivata Entomobrya atrocincta Entomobrya nivalis

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1961
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COLLEMBOLA DIAGRAMS
Harold George Scott

ocelli tenent hair_ _ /antenna
N
AN
AN .
N ungulculus____x
N
N - —
antenna_ N unguis—- —
N N
~ N tibiotarsus_ . — — -
N ~ - ~

collophore~ "~

tenaculum-—— "~

manubrium._ __

mandible
~

collophore __ _ __thorax II__—/-—/—/?.—.'_.A

tenaculum

manubrium_ _

!
f
[
I
I
I
|
I
!
!
!
t

ibiotarsus

MUCLO— - — = — — — ~— — — — furcula

SUBORDER SYMPHYPLEONA

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Bronch, Atlanta, Georgia — 1961
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COLLEMBOLA: PICTORIAL KEY TO WORLD SUBFAMILIES
Harold George Scott, Ph.D.

[ 1
body elongate, segmented body subglobose, fused

»

Suborder ARTHROPLEONA Suborder SYMPHYPLZONA

SMINTHURIDAZ

T . 1 r * 1

prothorax well developed prothorax reduced antenna longer antenna shorter
than head than head
¢ i(‘
i PODURIDAE ENTOMOBRYIDAE L NEELINAE
[
] T 1
furcula dot reaching furcula reaching ant IV subequal to ant IV shorter
beyond collophore beyond collophore or longer than III than IIL
__,ant IV._——
—_ e
—
e N
T4

| PODURINAE L DICYRTOMINAE

I 1 T 1
ant III sense organ ant III sense organ thoracic sutures thcracic sutures
with rods and cones with rods only indefinite ev*%dent
eyes absent eyes usually present collophore warty co.lophore smooth

T
mandible with mandible without
molar surface molar surface

‘.'.
” & P Oy SMINTHURINAE SMINTHURIDINAE
| R -~ |
2 abd IV not twice abd IV at least
P IIT (or terminal twice III
’ &,

A segments fused)

HYPOGASTRURINAE NEANURINAE § % -
r L

ant III and IV subsegmented ant III and IV not subsegmented F

TOMOCERINAE ISOTOMINAE ENTOMOBRYINAE

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Bronch, Atlanto, Georgia — 1961
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COLLEMBOLA: PICTORIAL KEY TO NEARCTIC GENERA
Harold George Scott, Ph.D.

SUBFAMILIES PODURINAE, HYPOGASTRURINAE, AND ONYCHIURINAE

PODURINAE — HYPOGASTRURINAE
C? /__postantennal organ
\\

1
eyes present eyes absent

4

T

—~ - _postantennal

organ.”
Podura aquatica Linnaeus
only species in subfamily |
ONYCHIURINAE ' !
postantennal postantennal
f ! tubercles 4-12 tubercles 1
unguiculus well unguiculus reduced
developed or absent

4

N N

o)
\

Willemia Stachiomella
1
Onychiurus postantennal postantennal
] organ present organ absent
I 1
body slender body stout

\_/
Lenylla
!
postantennal postantennal
tubercles 4-8
/

tubercles 1

AFRTOIN
., - «

J <
J

Tullbergia

[ T
eyes 2 and 2 eyes 8 and 8

L

anal spines presernt anal spines absent
furcula absent furcula present

Mesachorutes Hypogastrura Knowltonella Neobeckerella

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE. Communicable Disease Center, Training Branch, Atlanta, Georgia — 1961
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2, Paired ventral plates of abdominal segment 2 completely detached from its corresponding
paratergal plate; each ventral plate bearing a single seta (Fig. 2 A). On Sciurus....3

Paired ventral plates of abdominal segment 2 each extending laterally to unite with its
corresponding paratergal plate; ventral plates without setae (Fig. 2 Bluu'ieuivinnnnn. 5

N s
Fig. 2 A ventral plate Fig. 2 B
3. Spermatheca present; arms of basal plate apically bilobed (Fig. 3 A& B).vuivvruenrnnnn 4
Spermatheca absent; arms of basal plate not apically bilobed (Fig. 3 C).........oiun.n.

......................................................... Enderleinellus kelloggi Ferris
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rtheca 2 straight slightly tapering tube; arms of basal plate apically bilobed but
t expanded (Fig. 4 & & B)uuvriinunnnnnnas Enderleinellus longiceps (Kellogg & Ferris)

Spermrat ecn bent and with its ends expanded; arms of basal plate apically expanded and
stronszly bilobed (Fig. & C) v iiiiiiiiniiisnnnnnn. Enderleinellus arizonensis Werneck

Fig. 4 A Y7 Fig. 4 B
5. Paratergal plate 5 and lateral margin of abdominal segment 6 without a pair of long
SEEAE (FiZu 5 A i et iune it sn e enaeeesoseenennennnnaneasessesnsasseeenneseeeeoennenan. 6

Paratergal plates or lateral margins of abdominal segments 4-8 with a pair of long
setae (Fig. 5 B). On MarmOLa..eeeeuseeoreenseneneennenns Enderleinellus marmotae Ferris

o

6. Female with 2-4 long setae on dorsum of abdominal segment 4 reaching to apex of body
(Fig. 5 A). On Citellus and CynomysS.......... Enderleinellus osborni (Kellogg & Ferris)

Female without such setae. On Citellus............... Enderleinellus suturalis (Osborn)
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Key to Species of Fahrenholzia
1. Paratergal plates present only on abdominal segments 2 to 4 (Fig. 1 A)............ Y4

Paratergal plates present on at least abdominal segments 2-6 (Fig. 1 R)
v 1 m oy vy
{ ! ' +—

I
|
!
[
|

2., Dorsal surface of abdomen with a narrow, sclerotized, median, longitudinal plate between
paratergal plates 2 (Fig. 2 A).  On LiOmyS.uuieueenetoneroreneinesnianssosenessosnanans 3

Dorsal surface of abdomen without such a plate (Fig. 2 B). On Perognathus and Dipodomys

....................................................................................... 5
Q- 3
7
e
median longitudinal ;
7‘ 7 ‘_#____,_-plate
// ( IR — — — — paratergal plate IT_._.__ _ 7 ({{f‘i]] N
Fig. 2 A Fig. 2 B
! \
3. Thoracic sternal plate concave on anterior margin; dorsal lobe of paratergal plate 3
pointed apically (Fig. 3 A & B)evrverrrneeeenenns Fahrenholzia texana Stojanovich & Pratt

Thoracic sternal plate convex on anterior margin; dorsal lobe of paratergal plate 3
apically truncate (Fig. 3 C & D)

\

I % j ‘ii

6!

Fig. 3 A
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4. Dorsal lobe of paratergal plate 2 with the smaller seta about as long as the plate (Fig.
O ceeenae e e v ..Fahrenholzia ehrlichi Johnson

Dorsal lobe of paratergal plate 2 with the smaller seta minute, much shorter than the
plate (Fig. 4 B).vvvivnnnnnnnsns e e Fahrenholzia microcephala Ferris

Fig. 4 B

5. Paratergal plates of abdominal segment 2 with a single pair of setae between dorsal and
ventral lobes; male genitalia with parameres greatly expanded; female genital plate pre-
sent (Fig. 5 A, B, & C) . vvvnninnnnnnnn. N .+..Fahrenholzia pinnata Kellogg & Ferris

Paratergal plates of abdominal segment 2 with 6 to 8 long setae between dorsal and ven-
tral lobes; parameres of male genitalia not expanded; female genital plate absent (Fig.
T T ) Fahrenholzia reducta Ferris

A —_paramere

L

Fig. 5D

/female
genital

6. Paratergal plates present on abdominal segments 2 to 6; paratergal plate 3 bilobed (Fig.
6 A)......... fetseneereranen et e s e et «+.....Fahrenholzia zacatecae Ferris

Paratergal plates present on abdominal segments 2 to 7; paratergal plate 3 not bilobed
(Fig. 6 B)uriieeieenrneneosnaneeeonsnnonesnenonsneneanns ...Fahrenholzia tribulosa Ferris

\Y Y Vi VI

i | o I |
| ! : ! |
B

Fig. 6
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Key to Species of Hoplopleura

1. Third abdominal sternal plate with two groups of two stout setae (Fig. 1 A)............ 2

Third abdominal sternal plate with two groups of three stout setae (Fig. 1 B)

...........

On GlauComMyS. .t vvirninnner o isenannnnenonsoenssss Hoplopleura trispinosa Kellogg & Ferris
/
| l -
Fig. 1 A Fig, 1 T
2. Posterior margins of paratergal plates 3-5 with a broad or pointed lobe on each side
L = G N - ettt e et 3

Posterior margins of paratergal plates 3-5 with four rounded lobes (Fig. 2 C).....

On Oryzomys...... e eer s eeesessssssss.Hoplopleura oryzomydis Pratt & Lane
/<3///////?
/ “ A L4 »
o (:___5 ? 2{’; /
- T o= o
\\\\\\\\\\::\ T ° =y
1 2
~ \\
;\\\\\___>
Fig. 2 A Fig. 2 B
3. Paratergal plates 4 and 5 with broad lobes on pesterior margin (Fig. 3 A).............. 4
Paratergal plates 4 and 5 with pointed lobes on posterior margin (Fig. 3 B).....cv.vn.. 7

Fig. 3 B

L, F[aratergal plates 4 and 5 with one large and one minute seta on posterior margin (Fig. &4

B e e e .

Paratergal plates 4 and 5 with two large setae on posterior margin (Fig. 4 B)...........
On field rodentS...v.vvvernessessaessssasassssaassss.Hoplopleura acanthopus (Burmeister)
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5. Abdomen with setae in some of the membrane between sternal and paratergal plaies (Fig. 5
A). On RAttUS..s..vvressa. e et ie e e e Hoplopleura oenomydis Ferris

Abdomen without setae in membrane between ends of sternal and paratergal plates (Fig. 5
23 Cereeiaas et PPN 6

=l
. (et (

N Fig. 5 A

L

6. Thoracic sternal plate pointed posteriorly (Fig. 6 A), On PeromVsSCUS......'uoueeusmernnn

................ .*Hoplopleura hesperomydis (Osborn) and *Hoplopleura ferrisi Cook & Beer
Thoracic sternal plate blunt posteriorly (Fig., 6 B). On OnychomysS........evueuennennnne

Hoplopleura ohvchomydis Cook & Beer

Fig. 6 B

7. Thoracic sternal plate about as long as broad; first sternal plate on abdominal segment
3 with two stout setae usually set close together on each side (Fig. 7 A)...vvvurnnun.. 8

Thoracic stermal plate definitely longer than broad; first sternal plate on abdominal
segment 3 with two stout setae more widely spaced on each side (Fig. 7 B)....vvvvennn.s 9

Fig. 7 A

{

*These species are geparatad only in the immature stages.
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8.

10.

Paratergal plate 6 with posterior angles produced into points (Fig. 8 A). On Eutamias
................................... vesesseassses.Hoplopleura arboricola Kellogg & Ferris

Paratergal plate 6 without pcints on posterior angles (Fig. 8 B). On Tamias............
........................................................... Hoplopleura erratica (Osborn)

Fig. 8 A Fig. 8 B

Posterior margin of paratergal plate 6 with angles produced to form a deep emargination
(Fig. 9 A). On Sciurus............. et sia et Hoplopleura sciuricola Ferris

Posterior margin of paratergal plate 6 with angles not produced to form a deep emargina-
tion (Fig. 9 B). On Sigmodon............evivunnnn f s e ae st ittt ettt 10

[ —
> 4

Fig. 9 A Fig. 9 B

Female with paratergal plates 4-6 elongated; male with 11 tergal plates bearing a row of
setae (Fig. 10 A & B).uevrninennnineresnannnn Hoplopleura arizonensis Stojanovich & Pratt

Female with paratergal plates 4-6 only slightly elongated; male with only 7 tergal
plates bearing a row of setae (Fig. 10 C & D) vvvevrrvnnnnnnnn. Hoplopleura hirsuta Ferris

o el da<ss

Fig. 10 C
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3.

g83e

Key to Species of Haemodipsus

Thoracic sternal plate almost three times as wide as long (Fig. 1 A). On domestic

rabbits (Oryctolagus)..... Creere e Cie ittt et e Haemodipsus ventricosus (Denny)
Thoracic sternal plate hexogonal, being almost as long as wide (Fig. 1 B). On wild
rabbits and hares (Sylvilagus and LepusS).eeee.eveereennnnennann. Haemodipsus setoni Ewing
| |
t
WA e
) . Fig. L A ggg | | rie. 17

|
Qs
3
Fig. 1 B Fig. 1 C
Paratergal plates 3 to 6 with three spines on posterior margins (Fig. 2 A).....cvv....n 3
Paratergal plates 3 to 6 with two spines on posterior margins (Fig. 2 B) ..., 5

Posterior angle of first antennal segment with a stout spine (Fig. 3 A). On Eutamias...
....... et tesecatataesessssesensesssaeessss .Neohaematopinus pacificus (Kellogg & Ferris)

Posterior angle of first antennal segment without a stout spine (Fig, 3 B)....e0ovuevu... 4

Zng D,

Fig. 3 A Fig. 3 B



984

4. Abdominal tergal and sternal plates present on each segment in both sexes (Fig. 4 A)....
On Citellus tereticaudusS........vveviuenerennnnnanennns Neohaematopinus citellinus Ferris

Abdominal tergal and sternal plates absent in the middle segments of female; male with
only sternal plates absent (Fig. 4 B). On Citellus-spilosoma...... .
.......................................... Neohaematopinus spilosomae Stojanovich & Pratt

Fig. 4 B

5. First antennal segment prolonged posterio-apically, with stout spine (Fig. 5 A)........ 6

First antennal segment without such a prolongation (Fig. 5 B)eveerivneineeneeeeoroennnn 8
Fig. 5 B i’

6. Female without sternal and tergal plates on abdominal segments except for the normal
terminal and genital segments (Fig. 6 A). On Sciurus griseicolus.............cceuvuen...
................. Gt e saaisieeaseraeeasssansseassas.. . Neohaematopinus griseicolus Ferris
Female with sternal and tergal plates on all abdominal segments (Fig. 6 B)............. 7

— 5V eyl P —
N

("
—_— — b
— (""L_r-*"—il’—' — t—'—“ * — SN
1 T - \
T N -
3 “ -
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7. Second antennal segment with short spine-like seta on posterior margin (Fig. 7 A).......
On Tamias hudsonicus......oeviiirevn et enenerennnnnns Neohaematopinus semifasciatus Ferris

Second antennal segment without spine-like seta (Fig. 7 B). On Sciurus niger...........
Neohaematopinus sciurinus MiBberg

8. Abdominal sternal and tergal plates absent in female; male with oaly sternal plates ab-
sent (Fig. 8 A). On Neotomad CiNErea........vuveeerunnnns Neohaematopinus inornatus Ferris

Abdominal sternal and tergal plates present in both sexes (Fig. 9 A)...verrnrvennnnn. 9

Fig. 8 A

9. A row of setae present on membrane between most of the sternal and tergal plates of ab-
domen (Fig. 9 A)iviviivereneranennnnnes N Cr i et et reeaa 10

Membrane between the abdominal sternal and tergal plates without a row of setae (Fig. 9
B). On Glaucomys....... P e eeisetasceaae e Neohaematopinus sciuropteri (Osborn)

Fig. 9 A Fig. 9 B



® 86

10.

11.

First antennal segment with a spine-like seta at the posterio-apical angle (Fig. 10 A)
On Sciurus carolinensis........... Ceeeirec e e .....Neohaematopinus sciuri Jancke

First antennal segment with a spine-like seta set somewhat away from the margin in the

posterio-apical angle (Fig. 10 B). On Neotoma albigula, streatori and micropus.......
............... s iereriesersaeaaenaassesresassssasss .Neohaematopinus neotomae Ferris
N
-]
Fig. 10 A A Fig. 10 B A
Thoracic spiracle small, about one-fourth length of second coxa (Fig. 11 A)...........
On Citellus and Cynomys..... e e i Neohaematopinus laeviusculus (Grube)

Thoracic spiracle larger, almost one-half length of second coxa (Fig. Il B)...........
On MaIMOLa. st v v vt envneenanaseonsossossssosernasanassnson Neohaematopinus marmotae Ferris
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Key to Species of Polyplax
1. Sternal plate of thorax rounded or pointed posteriorly (Fig. 1 A)....ovvivrrernneerennn 2

Sternal plate of thorax truncate posteriorly (Fig. 1 B). On Peromyscus and Onychomys...
............................................................. Polyplax auricularis Ferris

Fig., 1 A Fig. 1 B

”

2, Paratergal plate 4 with both setae short or subequal (Fig. 2 A)..vivinrerenenenennnnns 3

Paratergal plate 4 with dorsal seta longer than ventral seta; usually as long or longer
than plate (Fig., 2 B). On hoUSE MOUSE..v.vevrireremenrrnns Polyplax serrata (Burmeister)

3. Paratergal plates 3-5 with both apical angles produced into points (Fig. 3 A)...........
ON MiCTOLEME MICE . . ittt ettt ittt ieenaeseusensorsasssnssoesssoetosaeesaesneesasasansnsans 4

Paratergal plates 3-5 with only dorsal apical angle produced into a point (Fig. 3 B)....
On RAttUS...vvensonnnas C e ee e e e Polyplax spinulosa (Burmeister)

4, First abdominal sternal plate strongly arcuate and with its lateral angles somewhat pro-
longed (Fig. 4 A).vvivinrinriinnnnnnannnanas e i Polyplax borealis Ferris

First abdominal sternal plate not arcuate, its posterior margin almost straight and
lateral angles not produced (Fig. & B).vi.cnrnennnnrnnnnnesensn Polynlax alaskensis Ewing
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Key to Genera of Linognathidae

1. Sternal plate of thorax at least half as wide as long (Fig. L A ............ Solenopotes

Sternal plate of thorax small and slender or completely lacking (Fig. 1 B)..Linognathus

" -
s
Fig. 1 A
A

Key to Species of Linognathus
1. Head about as broad as long; antennae almost as long as head (Fig. 1 A).....coccvvvennn. 2

Head almost twice as long as wide or longer; antennae noticeably shorter than head (Fig.
1 B)

2, Thoracic dorsum with four long setae; head slightly longer than broad (Fig. 2 A). On
dogs, foxes and ferrets. Dog sucking louse............ Linognathus setosus (von QOlfers)

Thoracic dorsum with two long setae; head definitely as broad as long (Fig. 2 B)
Steep foot louse..... seeeeeas

.............................. Linognathus pedalis (Osborn)

Fig. 2 B
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3, Fore head acutely conical and much elongated; female gonopod with a sclerotized hook
(Fig. 3 A& B). On cattle. Long-nosed cattle louse...... Linogna:zhus vituli (Linnaeus)

Fore head rounded (Fig. 3 C); female gonopod rounded or with a slight tooth (Fig. 5 B &
C). On sheep and goats ‘

Fig. 3 A Fig. 3 B Fig. 3 C

4., Head greatly expanded behind antennae; female gonopod rounded (Fig. 4 A & B). Goat
sucking louse..veeeeniiinniennnnrone s nnonns Linognathus africanus (Kellogg & Paine)

Fig. 4 A Fig. 4 B Fig. 4 C
5. Thoracic spiracle large and conspicuous; female gonopod rounded (Fig. 5 A & B). Sheep
JOUSE . s i it i it s e e e e e e e Linognathus ovillus (Neumann)

Thoracic spiracle not large and conspicuous; female gonopod with a slight tooth (Fig. 5
C & D). Goat sucking louse Linognathus stenopsis (Burmeister)
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Key to Species of Solenopotes

1. Abdominal spiracles strongly protuberant (Fig. 1 A); female genitalia with apical pro-
cesses strongly constricted near middle (Fig. 1 B);-male genitalia as in figure 2 E. On
cattle. Little blue cattle L0USE...v.vrtrreeenstosnsnas Solenopotes capillatus Enderlein

Abdominal spiracles only slightly protuberant (Fig. 1 C); female genitalia with apical
processes not constricted (Fig. 1 D & E); male genitalia as in figures 2 C & D. On

] R
&\\ ‘ly!y’v‘fVV\zy" //

Fig. 1 B (capillatus) Fig. 1 D (binipilosus) Fig. 1 E (ferrisi)

2, Neck present, head with distinct posterior-lateral angles (Fig. 2 A); female genitalia
as in figure 1 E; male genitalia as in figure 2 C....... Solenopotes ferrisi (Fahrenholz)

Head without distinct posterior-lateral angles (Fig. 2 B); female genitalia as in figure
1 D ; male genitalia as in figure 2 D....vvvvvunnnnn Solenopotes binipilosus (Fahrenholz)

ZIN

Fig. 2 C Fig. 2 D Fig. 2 E
Fig. 2 B (ferrisi) (binipilosus) (capillatus)
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Key to Genera of Pediculidae

Abdomen much longer than basal width; without hairy tubercles (Fig. 1 A). Head and
Pediculus humanus Linnaeus

body louse

Abdomen about as long as basal width; with hairy tubercles (Fig. 1 B). Crab louse....
Pthirus pubis (Linnaeus)

........................................

"v' (AN F 4 \

Fig. 1 B

""!u;' d

Fig. 1 A
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MALLOPHAGA: PICTORIAL KEY TO SPECIES INFESTING PIGHONS
Harold George Scott and Chester J. Stojanovich
‘ 1

maxillary palps absent

I

maxillary palps present

i
]
forehead without spines
femur III without comb

forehead with spines
femur III with comb

Bonomiella columbae
PIGEON VENT LOUSE

solpocephalum turbinatum

Hohorstiella lata
SMALL PIGECH BCDY LOUSE
T

LARCE PIGEON BODY LGUSE
|
head wider than long
forehead without spines

head longer than wide
forehead with spines

Columbicoia columbae Physceonelloides zenaidurae
PIGEON HFAD LOUSE ]
=

SLENDER PIGEOM LOUSE
[
male basal

male basal antennal segment small
r \\g\\\
A J

antennal segment large

TR
=30y
-
o]
[

Coloceras damicorne
IARGE PIGEON FEATH

Campanulotes bidentatus compar
SMALL PIGECN FEATHER LOUSZ

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE. Communicakle Disecss Canter, Treining Bronch, Atianta, Gaorgia — 1963
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VALLOPHAGA: PICTORIAL KEY TO SOME COMMON SPECIES ON CHICKENS
Chester J. Stojanovich and Harry D. Pratt

{

antenna $ sugmcnrsd

L

T

head longer than wide

TN - ,
.
/ : V. . B
\; /\i o W o 2

head not longer than wide

=T

1

antenna 4 segmented

—
i

\
N

1

l

abdomen densely covered with setac

male terminalio

1

ibdomen noc densely covered with setace

Menacanthus stramineus

I
abdomen slender

Lipeurus caponis

1
abdomen oval

Cuclutogaster heterographus

temples not ¢venly rounded

T

temples evenly rounded

Goniocotes hologaster

abdomen wich sclerotized markings

abdomen without sclerotized markings

mole terming 10

Goniodes gigas

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgic ~ 1962

Goniodes dissimilis
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BUGS: PICTORIAL KEY TO SOME SPECIES THAT MAY BITE MAN
Harry D. Pratt and Chester J. Stojanovich

i
wings usually well-developed; body clongate-oval

ASSASSIN AND KISSING BUGS~-FAMILY REDUVIIDAE

f

thorax with cog-wheel crest

WHEEL BUG

Avrilus cristatus

1

thorax witheut crest

forcwing with 2 vellow spocs

CORSAIR
Rasahus bupuliatus

fore-wing dark in U S, species

antenn inserted audway beoween eve

and up of heads beak slender, straighe

KISSING BUG
Triatoma spp

antennd iﬂ\LT[L‘J nedr eye,

beak steut, curved

=

pronotum constricted behind middle

BLACK BUG
Melanolestes picipes

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

pronotum consiricted before middic

1
wings reduced; body broadly-oval

BED BUGS-FAMILY CIMICIDAE

r
middle coxae nearly touching

beak reaching 2nd coxa

POULTRY BUG
Huenmlosxplmn inodorus

1
middle coxae widely separated

beak not reaching 2nd coxa

Zas

L
3rd and 4th aatennal

scgments cqual

N Y

BARN SWALLOW BLIG
OeCTdeus 01earms

L

4th antennal segment

shorter than 3rd

1
fringe hairs on pronotum longer

than, or cqual to, width of cye

BAT BUGS
Cimex adjunctus £ N AM.
Cimex pilosellus w. N am.

FR

MASKED HUNTER
eduvius personatus

i
fringe hairs on pronotum

shorter than width of eye

o
pron()(um Wl[h anterior margm

moderately excavated

1
pronotum with anterior margin

cecply excavated

TROPICAL BED BUG
Cimex bemipterus
S0. U.S. & TROPICS

BED BUG

Cimex lectularius
TEMPERATE AREAS

PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1962



Fig. 139 KISSING BUGS: PICTORIAL KEY TO SOME. COMMON SPECIES IN THE UNITED STATES
Harold George Scott and Margery R. Borom

r

about 1-1/4 inch long: connexivum pale about 1-1/8 inch long: connexivum yellow banded
e

less than 1 inch long
T,

Triatoma recurva Triatoma gerstacckeri
. r, . . . first femur withrsparse hair )
first femur wich thick hair firse antennal segment long 4« A first antennal segment short

Triatoma lecticularius Triatoma rubida
I ) e Cves I small n .
eyes large connexivum brown, pale banded or not connexivum yellow banded

Ha0cegy goroN /7

i

Triatoma neotomae

Triatoma sanguisuga Triactoma protracea

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, PuBLIC HEALTH SERV!CE, Communicable Disease Center, Training Branch, Atlonto, Georgia — 1961
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STINGING CATERPILLARS:
PICTORIAL KEY TO SOME IMPORTANT UNITED STATES SPECIES
Harold George Scott & Chester J. Stojanovich

f 1
WITH DORSAL SADDLE WITHOUT DORSAL SADDLE

BODY FUR-LIKE BODY NOT FUR-LIKE

L SADDLE

SADDLEBACK CATERPILLAR PUSS CATERPILLAR
Sibine stimulae Megalopyge opercularis
|
i I
5 PROLEGS 7 PROLEGS
ABOUT 3/4-INCH LONG, ABOUT 2 INCHES LONG,
YELLOWISH GREEN RED AND WHITE

A SLUG CATERPILLAR IO MOTH CATERPILLAR A FLANNEL MOTH CATERPILLAR
Euclea chloris Automeris io Ncrape cretata

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communizable Disease Center, Training Branch, Atlanta, Georgia — 1962
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MOTHS: KEY TO SOME SPECIES COMMONLY ASSOCIATED WITH STORED FOOD
Harold George Scott

. Caterpillars .o e e D e e e 2
Adult moths . oL o e e e e e e e 5
2. Pinkish larvae up to 3/5-inch long living in silken tubes and pro-
ducing matter webbing in the infested food (Anagasta kuhniella) .. .. ...............
........................................ MEDITERRANEAN FLOUR MOTH
Whitish larvae with or without black or orange markings . . . ... . v oo v it e 3

3. Black head and prothorax; orange markings at both ends of the body;

living in silken tubes (Pyralis farinalis) . . . . . i i it i MEAL MOTH
Without black head and prothorax . .. . . .. . v i i i i it e e e e e e e e 4
4. White to greenish-white larvae producing matter webbing in the infested
food (Plodia interpunctella) . . .« v oo v vt i e INDIAN MEAL. MOTH
Whitish; not producing matted webbing; living inside kernels of grain
(Sitotroga cerealella) . ... .. o i e e ANGOUMOIS GRAIN MOTH
5. Wings unicolorous to slightly spotted; long fringe at rear of wings
(Sitotroga cerealella) . . .. v v i e e ANGOUMOIS GRAIN MOTH
Wings heavily dark marked . . . . . ... L e e 6

6. Distal half of front wings dark; basal half light (Plodia inter-

punctella) .o e e e
Wingsnot somarked . . . . ..o i L e e e s e e

7. Basal and distal thirds of front wings dark; middle portion of front
wings light (Pyralis farinalis) ... oo ii it i i i e MEAL MOTH
Front wings pale gray with transverse wavy black markings
(Anagasta kuhniella)

Angoumois Grain Moth

U.5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE

Communicable Disease Center, Training Branch,

Atlanta, Georgia — 1963



BLISTER BEETLES: KEY TO SOME COMMON UNITED STATES SPECIES
Harold George Scott and Chester J. Stojanovich

( ! T 1
striped margined spotted essentially unicolorous
"‘ n

t i

Epicauta vittata Epicauta pestifera Epicauta cinerea maculata

STRIPED BLISTER BEETLE MARGINED BLISTER BEETLE SPOTTED BLISTER BEETLE
N |
Rblack. black with gray pubescense gr'ay metallic blue with red-

yellow leg bases

Epicauta pennsylvanica Epicauta cinerea cinerea Epicauta fabrici Pomphopoea sayi

BLLACK BLISTER BEETLE CLEMATIS BLISTER BEETLE ASH-GRAY BLISTER BEETLE SAY BLISTER BEETLE

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1963
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BEETLES: PICTORIAL KEY TO SOME SPECIES COMMONLY ASSOCIATED WITH STORED FOODS

Harry D. Pratt

PRONOTUM WITH 6 TEETH ON EACH SIDE
BEAK ABSENT;SPECIES ABOUT 1/8 INCH LONG

SAW-TOOTHED GRAIN BEETLE
Oryraephilus surinamensis

SMALL BROWNISH SPECIES
174 INCH LONG

LESS THAN

|

PRONOTUM WITHOUT TEETH ON EACH SIDE
BEAK ABSENT

LARGER BLACKISH SPECIES
1/4 TO 3/4 INCKH LONG

HEAD VISIBLE FROM ABOVE
1/8 INCH LONG OR MORE

HEAD HIDDEN UNDER PRONOTUM
LESS THAN 1/8 INCH LONG

CONFUSED AND RED FLOUR BEETLES

Tribolium confusum AND castaneum

PRONOTUM WITHOUT TEETH ON EACH SIDE
BEAK PRESENT; SPECIES ABOUT 1/8 INCH LONG

EACH FORE WING WITH 2 PALE SPOTS
PRONQOTUM WITH ROUND PUNCTURES

EACH FORE WING DARK

PRONOTUM WITH ELONGATE PUNCTURES

RICE WEEVIL
Sitophilus oryzo

GRANARY WEEVIL
Sitophilus granarivs

FORE WING WITH ROUGHENED SURFACE

|

FORE WING WITH LINES

FORE WING SMOOTH

LESSER GRAIN BORER
Rhyropertha dominica

DRUG STORE BEETLE
Stegobium poniceum

CIGARETTE BEETLE
Losiodermo serricorne

1

FLATTENED BEETLES

1/4 TO 1/2 INCH LONG
PRONOTUM SEPARATED BY STRONG
CONSTRICTION FROM RASES OF WINGS

S m;"(

CADELLE
Tenebroides mauritanicus

1

CONVEX BEETLES
1/2 INCH LONG OR MORE
PRONOTUM NOT SO STRONGLY
SEPARATED FROM BASES OF WINGS

YELLOW MEAL WORM
Tenebrio molitor

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, pPuBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1958
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STINGING HYMENOPTERA:
PICTORIAL KEY TO SOME COMMON UNITED STATES FAMILIES
Harold George Scott and Chester J. Stojanovich

[ 1
wings absent wings present
body fur-like body not fur-like hairs not feathered hairs feathered
(use 20 X magnification) {use 20 X magnification)

without node with node

Mutillidae Formicidae v
VELVET ANTS ANTS l
T i
pronotum long, reaching tegula pronotum short, not reaching tegula

Vespidae Sphecidae
WASPS, YELLOW JACKETS, HORNETS SPHECID W ASPS
1
hind tibia with spurs hind tibia withour spurs
eye not reaching mandible eye reaching mandible

e
I

Apidae
BUMBLE BEES SWEAT BEES HONEY BEES

Bombidae Andrenidae

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1962
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DIAGRAM OF SOCIAL WASP

ubmarginal s
cells "~~~ 7-~--o
ST
. , . X o \ ______ front wirz
Dirst discoidal cell, / 2

] _____hind wing
submedian Cell\ apparent
abdominal
anal lope ~ [----1l--- - V-V o segments
~ ’ ! i | t i
/ 1
J i ‘ H |
tegula_ - [ : !
- - ' | |
- - b
mesonotum_ » : .
) [
pronotum._ _ ‘ ' Loy
.‘4‘
eye.____ < \
- “tibial
ocular-malar spur
spac S~
\ mesopleuron
clypeus_--- 7.8
p // N
________ ‘.-...... / rarsus
antenna_---—- _,/ 7
DIAGRAM OF FIRE ANT
metanotum
antenna pronotum mesonotum Jpropodeum
RN \\\ \ ///,
~ o . \ S /1nodes
S o -/
~ . - ---apparent
DT abdominal
h segments

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH sERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia ~ "953. Chester J. Stojanovich



e 02

HYMENOPTERA: KEY TO SOME COMMON SPECIES WHICH STING MAN
Hairy D. Pratt and Chester J. Stojanovich

Lo With wings (Fig. 1 A) . o e e 2

Without wings (Fig.

2. Pirst {and sometimes second) segment of the abdomen node-like, clearly separated above and be-
low from rest of abdomen (IMig. 2 A). Nest in ground, wood, or buildings (Family Formicidae).. ..
...................................................................................... ANT

Abdomen with or without some constriction of first abdominal segments, but withour true node
formation of basal abdominal segments (Fig. 2 B)

“——m-@" =
[ ~4

3. All hatrs on body simple, unbranched; hind tarsus slender, first segment not broadened or thicken-
ed (FFig. 3 A). (Superfamil es Vespoidea and Sphecoidea). Wasps and Hornets. ............. ... 4
At least some hairs on thorax branched or plumose; hind tarsus with first segment broadencd and
th:ckened, often densely ha.ry (Fig. 3 B). (Superfamily Apoidea). Bees...................... 27

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Cisease Center, Training Bronch, Atlonta, Georgia — 19632
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4. Pronotum extending encirely. or almost back, to the tegula (the scale covering base of fore-wing),
its hind angles not lobed (IMig. 4 A). (Superfamily Vespoidea)

Pronotum shortened, more or less collar-like, not extending back to tegula, its hind angles often
produced into lobes (Fig. 4 B). (Superfamily Sphecoidea). ... ... 22

wing
AN
AN
tegula
A\

-

proootum
~

NN

N\

prounotal lobe/

Fig. 4 A Fig. 4 B

5. Fore wing almost always folded when in repose; first discoidal cell very long, as a rule much long-
¢r than the submedian cell (Fig. 5 A). Both solitary and colonial species (Family Vespidae)...... 6

I'ore wing very rarely folded; first discoidal cell shorter than submedian cell (Fig. 5 B). Solitary
LS 1 O 21

’ il
submedian cell first discoidal cell submedian cell }irst discoldal ceil
Fig. 5 A Fig. 5B
0. One spur at tip of middle tibia; claws bifid, split at tip (Fig. 6 A). (Subfamily Eumeninae)........
SO AT Y W a8 DS, vttt i e e e e et e e 18

Two spurs at tip of middle tibia; claws tapering to point (Fig. 6 B)....... .. ... ... i it 7




e 104

7. Clypeus (upper lip) broadly truncate and more or less notched at apex (Fig. 7 A); hind wing with-
out a lobe at anal angle (Fig. 7 B). (Subfamily Vespinae). Hornets, Yellow Jackets

Clypeus somewhat pointed at apex (Fig. 7 C); hind wing with a lobe at anal angle (Fig. 7 D)
(Subfamily Polistinae). Paper Wasps. ...ttt 1

anal lobe
Fig. 7 B Fig. 7D
8. Oculo-malar space long, more than half the length of next to last antennal segment; vertical
carina on pronotum (Fig. 8 A). ... i 9
Oculo-malar space short, less than half the length of next to last antennal segment; no vertical
carina on pronotum (Fig. 8 B). . ...t i i 11
_ _pronotum
— - vertical carina
-~ oculo-malar space
4
/
/
/
/
/ /
/
antenna

/
antenna
Fig. 8§ A

Fig. 8 B
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9. Very large species, 20-30 mm. long, extensively reddish-brown; postocellar area of vertex at
least as long as ocellar triangle in dorsal view (Fig. 9 A). Builds paper nest in homes or hollow
trees. (Vespa Crabo germana). ... ... ..ot GIANT HORNET

Smaller species, 8-2C mm. long; black species with white, ivory white, or yellowish markings;
postocellar area of vertex not as long as ocellar triangle (Fig. 9B)............ ... ... ....... 10

Fig. 9 A Fig. 9B




® 106

10. Black and white species; first and second abdominal segments entirely black, =c° . ..._s with
very narrow pale markings at tip of first segments in some maies (F.g. iU A). Builds enclosed
globular nests under eaves or in trees. (Vespula maculata)............ BALD-FACED HORNET

Black and yellow species; yellowish posterior margins of first and second abdon:inal segments
deeply notched (Fig. 10 B). Builds globular paper nests under eaves or intrees................
(Vespula arenaria). . oo ottt e e e e A YELLOW JACKET

11, Black and white species (Fig. 11 A). Builds paper nest in ground or on trees. ..................
(Vespula consobring). ... vuu ittt e e et e e e A HORNET

Black and yellowish species (Fig. 11 B). All build paper nests inground. ..............ov..... 12




107 @

2. Mesonotum with two, broad, longitudinal, curved yellowish stripes reaching almost from front
to hind margins (Fig. 12 A). Eastern species (Vespula squamosa). California and Oregon
species (Vespula sulphurea). oo 0T LT A YELLOW JACKET

Me=onotum entirely black, or with two short yellowish stripes near scuzellum (Fig. 12 B). . ... 13

I3, Yellowish postero-lateral margins of pronotum usually even, parallel-sided; clypeus with broad,
dark, longitudinal stripe, often anchor-shaped (Fig. 13 A & B). Northeru species.............
(Vespula vulgaris). .o e e AYELLOW JACKET

Yellowish postero-lateral margin of pronotum not parallel-sided; clypeus with short dark median
stripe or one or more small dark spots (Fig. 13 C & D)
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14. First antennal segment largely yellowish in front; eyes encircled by yellowish band on upper
three-fourths (Fig. 14 A). Western species (Vespula pennsylvanica)... ... A YELLOW JACKET

First antennal segment largely or entirely blackish; eyes with a blackish area dorsally separating
pale anterior and posterior orbital bands (Fig. 14 B). Eastern species (Vespula maculifrons). ...
.................................................................... A YELLOW JACKET

A0y

4
/
/2

I/ ’ ‘ 3

Fig. 14 A
15. Body and all legs entirely or largely orange-colored (Fig. 15 A). Builds paper combs in walls of
house or hollow trees. (Polistes rubiginosus).................co..... ORANGE PAPER WASP

Body with some blackish markings; at least hind tarsi pale-colored (Fig. 1SB)............... 16

TS

- s
2 WL, A e 1

A -\“\\\)\\1\!\\“\\\“\“

aeme2 I MR IR s e



17.

"l

l
LT\

Ve R “«-..»""\ %?{/ £
‘ ¢

Luarge species 20-25 mua. .ong, pr

paper combs in hushes or rrees.

Medium-sized species, 12-17 mm.
B). Builds paper combs under eaves or in buildings

propodeum

4 Fig. 16 A

ArTing ar poster {or e
) hand behind o elll {(Fig. 16 B)

N

3

i

§

i
f

opodeumn with coarse transverse striac ('ig. 17 A). Build
(Polistes annularis)

[N

.................... LARGE PAPER WASP
long; propodeum with fine striac or ecsentially smootn (Fig. 17

(Polistes fuscatus pallipes)

.............. e o DARK PAPER WASP
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18. Slender species with extremely elongate first abdominal segment (Fig. 18 A). Builds small mud,
potter nests provisioned with caterpiliars. (Eumenes fraterna)................. POTTER WASP

Stocky species, with stout first abdominal segment (Fig. 18 B). Nest in holes in ground or wood,
or old mud-dauber nests provisioned with caterpillars. (Odynerus species and Monobia species)
...................................................................... SOLITARY WASPS

Fig. 18 A Fig. I8 B

19. Mesopleuron divided by an chlique suture into upper and lower parts (Fig. 19 A). Usually nest in
holes in ground provisioned with spiders or tarantulas (Family Psammocharidae)...............
....................................................... SPIDER AND TARANTUL.A WASPS

Mesopleuron not divided by such an oblique suture (Fig. 19 B). ... .. i, 20
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20. Bases of middle and hind coxae not covered by plates (Fig. 20 A). Parasites of other wasps and
bees nesting in ground. .. .. i e e VELVET ANTS

Bases of middle, and sometimes hind, coxae covered by plates (Fig. 20B).................... 21

Fig. 20 B

21, Wing membrane beyond cells with wrinkles; inner margin of eye with a sinus: bascs of middie and
hind coxae covered by plates (Fig. 21 A & B). Male with three spines at tip of abdomen. . .... ...
(Family Scoliidae). ... o SCOLIID WASPS

Wing membrane beyond cells without wrinkles; inner margin of eye essentially straight; bascs of
middle coxae covered by plates (Fig. 21 C & D). Male with a single upturned spinc at tip of abdo-
men. (Family Tiphiidae). .. ... .. o TIPHIID WASPS

T

/middle coxa
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22. Very large species, 30 min. long or more; first abdominal segment broad and scssile {(Fig. 22 A)
Nest in holes in ground provisioned with cicadas. (Sphecius speciosus)...... . CICADA KILLER

Smaller species, less than 25 mm. long; first abdominal segment longer and more slender (Fig.

SV

\&f
R

NN

‘l
.‘\
@

Fig. 22 A Fig. 22 B

23. Eycs with deep sinus on inner side; one or two clearly defined submarginal cells; dark species
with whitish tarsus(Fig. 23 A). Builds organ-pipe mud nests. (Trypoxylon species)..........
............................................................. PIPE ORGAN MUD-DAUBER

Eyes nearly straight on innetr side; three well-defined submarginal cells; metallic blue, or
species with some pale markings on abdomen (Fig. 23 B & C)




24. Petiole of abdomen two-segmented (Fig. 24 A). Nest in holes in ground. (Sphex species) ......
....................................................................... SOLITARY WASP
Petiole of abdomen one-segmented (Fig. 24 B). ... ... i e 25

‘2..,.,,- ¥ b 2

Fig. 24 B

25. Bright metallic-bluish species (Fig. 25 A). Builds mud nests provisioned with spiders.........
(Chalybion californicdm). .......oo i .... BLUE MUD-DAUBER
Darker species with yellowish or orange markings (Fig. 25 B)........ e 26

Fig. 25 A
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26. Dark species with yellowish markings (Fig. 26 A). Builds mud nests provisioned with spiders. .
(Sceliphron caementariUm). . .. ..ottt i COMNMON MUD-DAUBER

Dark hairy species with orange markings (Fig. 26 B). Nest in holes in ground.................
(Chlorion ichneumonea). . ..... ... ... ... .. .. . ORANGE THR EAD-WAISTED WASP
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.. uoa without spurs (Fig. 27 A). Colony builds wax combs in bee tives, in houses, and in
trees. (Apis mellifera) . oo oo HONEY BEE

Hind tibia with one or two spurs (Fig. 27 B). ... .. 28

Fig. 27 B

28, Oculo-malar space longer than second segment of antenna; large hairy s»ecies with conirasting
blackish and yellowish (sometimes reddish) pile (Fig. 28 A). Colony butlds wax combs in nests
in ground or logs, often in old mouse nests. (Family Bombidae; Bombus sp.).. ... BUMBLEBEES

Oculo-malar space short. eye reaching (or nearly reaching) base of mandible (Fig. 28 B).....29

Fig. 28 B
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Very large species 15-25 mm. long with shiny bluish, nearly hairless upper abdomen; second
Nest in holes borad in wood.

29.
submarginal cell strongly narrowed anteriorly (Fig. 29 A).
.................................................. CARPENTER BEE

(Xylocopa virginica)
Smaller species 2-14 mm. long, usually with some hairs on upper surface of abdomen, shiny
greenish species; second submarginal cell not narrowed anteriorly (Fig. 29 B& C)......... 30

30. Fore-wing with two submarginal celis; abdomen of female with dense hairy pazches on underside
(Fig. 30 A). Builds nest out of leaves in tree holes (Megachile species). .. LEAFCUTTER BEES

Fore-wing with three submarginal cells; abdomen without dense hairy patches on underside (Fig.
31

30 B & ©)




At resnish species (B 31 A). Nest in ground.  (Augochlora specics)

....................................................... METALLIC SOILLITARY BEES

32, First (and sometimes second) segment of abdomen node -like (Fig. 32 A). Build colony nests in
ground, under stones, in wood, or in buildings (Family Formicidae). ... ........... . .. .. ANTS

Fig. 32 A
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33. Larger species 3-25 mm. long, usually with definite dark and reddish or orange-colored hairs
(Fig. 33 A). Parasites of ground-nesting bees and wasps (Family Mutillidae). .. VELVET ANTS

Smaller species 1-2 mm. long, with few sparse hairs; body various shades yellowish to brown-
ish (Fig. 33 B). Parasites of wood-boring beetles (Family Bethylidae, Scleroderma species. ..
...................................................................... PARASITIC WASPS

Fig. 33 A




ANTS: KEY TO SOME COMMON SPECIES
Harold George Scott
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1. Pedicel (“waist’’) l-segmented .. ... .. i e i e e 2
Pedicel 2-segmented . . . v v i ittt e e s e e e e e e s 4
2. Petiole (scale on pedicel) poorly developed, hidden beneath abdomen
(Tapinoma sessile) . . .. i i i i e ODOROUS HOUSE ANT
Petiole well-developed, erect, not hidden beneath abdomen . .............. e e 3
3. Tip of abdomen without circlet of hairs (Iridomyrmex humilis) . .. ...... ... ARGENTINE ANT
Tip of abdomen with circlet of hairs (Camponotus herculeanus
pennsylvanicus) . . ..o e e e e BLACK CARPENTER ANT
4. Head and thorax with numerous spines {Atta texana) . ......... TEXAS LEAF-CUTTING ANT
Head and thorax spineless or with 1 pair of spines on the posterior thorax .. ............ 5
5. Thorax and head covered with “‘fingerprints’’; posterior thorax with
single pairs of spines (Tetramorium caespitum) ... ................ PAVEMENT ANT
Thorax and head without ‘‘fingerprints’’; posterior thorax without spines . .............. 6

pedicel

Monomorium pharaonis

6. Antennal club2-segmented . ... . ... . L e e e e 8
Antennal club 3-segmented . . .. .. i e e e e e e e 7
7. Shiny-black (Monomorium minimum) . . . .. . o i e e LITTLE BLACK ANT
Yetlowish-red (Monomorium pharaonis) ... ........ v, e PHARAOH ANT
8. House infesting ants (Solenopsismolesta) . ... .. . v i i i e e THIEF ANT
Outdoor mound-building ants. . . v v v ittt it it i e e e e e 9
9. Mandibles strongly incurved (Solenopsis geminata) . .. .. ... .. «+v..... TROPICAL FIRE ANT
Mandibles not strongly incurved . . . . i L e e e e e e e e 10

10. Dorsal surface of head with large coarse, scattered punctures
(Solenopsis saevissima var. richteri) « .. ..o v v e ++.... IMPORTED FIRE ANT
Dorsal surfoce of head without punctures (Solenopsis xyloni) . ......... SOUTHERN FIRE ANT

U.5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1963
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DIPTERA: PICTORIAL KEY TO PRINCIPAL FAMILIES OF

H. R. Dodge

PUBLIC HEALTH IMPORTANCE

Antennce of 10 or more distinct

Antennge of 3 segmenta or the
apical segments more or lgss fused

4 or 5 posterior celis

Not more than 3 pos-
terior cells {Antennce
3 segmented)

segments, usuaily elongate

Antennae short, of I0-i1 seg-
ments. Postenov veins fine

Antennce 1216 segmanted,
elongate. Fosterior vaing
not unusually fine

)C/

f7/[¥/

l SIMULIIDAE

3rd vein with 3A
short, 38 ending
before wing tp

3rd vein with 3A
long, 38 ending
sehind wing Yp

B. Win:

URANIDAE
CONIDAE

Abdomer: fiatte
Abdomen cyiindncal - RHAG

STRATIOM Y I0AE

A Zng gntennal segmant with ssam.
8. Mascnceial futurg complete
3

g

antannal se?mem without seom
onoml suture incomplete or 1bsent

S

A. Gosta ending before wing tip.
veins reduced.
C. Vestiture of wing vary sparss.
-+—COSTA
\

Wing with cross veins
at about

COSTA

Wing with costc continued around
apex and veirs numerous, thickly
clod with hai's or scales

the middle

CULICIDAE

¥

Hopopleurs bora, or
with sparse, fine hairs

Hypopleuro aith long,
usuaily dense hairs.
Mouthparts vestigial

Hypopisaro with o row
ot strong brisiles

MUSCIDAE

Postscutellum
undeveioped
CUTEREBRICAE
Postscutel lum iar e

swollen (See fig. fo
TACHINIDAE below)
OESTRIDAE

Postscutetlum undeveloped

Postscutelium large, swollen

LARVAEVORIDAE (= TACHINIDAE)

Usually four
notopleural bristies

SARCOPHAGIDAE

Only two
notopleurat bristies

CALLIPHORIDAE

Crol vibrissce usually present.
{Smal! flies rarely retained
by a t6-mesh screen)

Ora) vibrissae absent.
{Size usucliy iarger, or with
prominent ovtposnor in’ female)

Wing without cross veins
beylod tha posal third

BSYCHOOIDAE

A. Spurious vein present.
B. Anal cell nearly
reaches wing margin.

{Spurious vein gbsent. Anal cell not neorly
reoching marg n of wing)

A Anai cell short.
B. Female ovnposnor prominent

§>

Anol cel! absent

=

EPHYDRIDAE

13 well d

t)

Clypeus broad

Clypeus narrow

{Body shining black) Mouthparts vestigial

s
GASTEROPHILIDAE

OTITIDAE (sORTALIDAE)  LONCHAEIDAE

v
Body dull o modserately shining
L

v
Body sirongly lhlriinq, usualiy black

L
(Antennae rently 2-segmented. Porpd not large
ond bristly. rior veins strong, with cross veins)
A Antennoe apparentty nted A. Mouthpom rhk:k A Mou'hpcns not thick ond A\Mﬂ S with stight
B.Poipl large, bristly. C gﬂ rior ﬂnh \lt M 8. i) hind forscl ularhy
veins fine, wnhout cross veins ugmom long, slender vo‘n absent

L

BORBORIDAE OROSOPNILIDAE CHLOROPIDAE

PHORIDAE
U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1948, Revised May 1953

B F 't ont: m’f’ B.Front
ronf sl ron
emn yhl

1 1
(Wing vein 5 without slight irrequiarity. Anal vein present)

log usually mum

shorter than hind leg

2

)
PIOPHILIDAE




Fig. 145
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DOMESTIC FLIES: PICTORIAL KEY TO COMMON SPECIES IN THE U.S.

H. R. Dodge

L]
Thorox und abdomen
dufl, grey or brown to biack

Thorax dull, abdo-
men blua or green

i LI

4th vein angled 4th vein curved

Thorax dork, with
4 block stripes
(Sides of abdom-
en usually pale)

Thorax gray, with
3 block stripes
{Abdomen check-
ered, with tip usu-
alty red, the sides
never pole)

Nﬂusca domestica

phdlihddicid

(The house fly)

Sarcaphaéa spp-

Proboscis elongate, stift,
non-retractile, biood-suck-
1ng. Thorax with pale spot
behind head

Proboscis normal, re-
tractile. Tip of scutell-
um maore or less pale

Muscinag
Legs in part reddish-brown
M. stabulons

Legs wholly black

M. assimilis

[L_‘ilrmox[s calcitrans
(The stable fiy)

EPAULET
BASICOSTA |

SUBCOSTA~. Yo

COSTA- _ N o
2

3 - .
é\ ; } “REMIGIUM

No'S 1-7 ARE THE "LONGITUDINAL WING
VEINS' USUALLY REFERRED TO AS “VEINS®

4th VEIN
ANTERIOR SCUTELLUM oF wine
SPIRACLE (BETWEEN WINGS) !
N 4 N
EYE, N i

i
|
| '
1
|

ANTENNA
- A‘\\AS:"
PALPUS™ i o
i i -~
/ ! <
, ' HIND LEG
. : . :
PROBOSCIS : ' :
. i
;
I

THORACIC STRIPES AND POLLINOSITY ARE BEST
OBSERVED IN POSTERO-DORSAL VIEW

4th vein straight

©1h vein shord

-1

Squamae pale; abdo-  Squamae dark,with hind
margin of lower lobe pale;
abdomen pollinose*

men strongly shining

1
Thorox and abdomen
shining, meioitic or block

4th vein sharply angled

4th vein straight

——
/‘ i
Oph)

wyra

Cynomyopsis
cadaverina

61th vein continued
faintly to wing margin

Hylemyo; Foregle
and others

Calliphora spp.

Body bluish-black,
polpi black

_O Jaucostoma

Body bronzy-black,
palpi reddish

Q. genescens

Head yeilow below;
thorax dark striped
Anterior spiracie white

Middie thoracic stripe

abbrevioted; wing
yellowish-brown of base

Thwacic stripes of
equal length; wing
grayish-brown of base

’ AT
C. hominivorax T
=americana} ‘ 4
™
(The screw-worm fly) (Secondary screw-warm fly) U

Head dark below;
thorax not striped

Squamae wite or partly so  Squamoe uniformly dork

Protophormo terrae -no;@

Anterior spiracle blackish
Dorsat thoracic
brist-es strong

1

Anteriar spiracle reddish
Dorsal thoracic
bristles reduced

Phaen;au and atlies Phormia reging

{The black biow fly)

Abdomen strongly shining
not poilinose dorsally;*
maies with squomae portly
darkened, eyes close set

Front margin af thorax
entirely shining or with
occasional traces of
pollinosity *

Front margin of thorox
uniformly patlinose *

Antennae and palipi
black or biackish

Bufolucilia silvorum

Antennae ond
polpi reddish

P coervieiviridis

Antennae
reddish

Antennae black

Luctlio illustris

U.S. DEPARTMENT OF
HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE
Communicaoble Disease Center
Training Branch
Atlanta, Georgia
1951 — Revised July 1958

*pOLLINGSE" REFERS TO A WHITISH DUSTING OF A SURFACE CAUSED BY MICROSCOPIC MAIRS

Abdomen poliinose dorsally ;*
males with squamae white,
syes moderately separated

3

G

S
]

Body usuo 1y green
Male genitol ssgmants con-
cealed; femois without var-
iegated pollinosity ventrally
on abdamen ¥

Body usually bronzy
Male genitol segments can-
spicuous, hairy; female with
voriegated poilinosity vent-
rally on obdomen * (readily vis-
ible when viewed in ceriain

fight)  ABpOMEN

ABOOMEN

MALE
SIDE VIEW

FEMALE
VENTRAL VIEW

MALE FEMALE

SIDE VIEW VENTRAL VIEW

P cuprina
cuprina
(*pallescans)

USUAL DIFFERENCE IN INTEROCULAR
SPACE OF MA_E AND FEMALE FLIES

FEMALE

MALE

ANTERIOR VIEW
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DOMESTIC FLIES: PICTORIAL KEY TO COMMON SPECIES
Harold George Scott and Margery R. Borom

]

thorax dull. abdomen dull thorax dull, abdomen shiny thorax shiny, abdomen shiny

Calliphora spp. and

Cynomyopsis spp.
BLUE BOTTLE FLIES

small (about 1/5-inch long) medium-size (about Y%-inch long) large (usually over t/3-inch long)
4 thoracic stripes, indistinct 4 thoracic stripes, often indistinct 3 distinct thoracic stripey
abdomen with red tip

Fannia spp.
LESSER HOUSE FLIES

33 -cophaga spp.
FLESH FLIES

|
]
thoracic stripes distinct thoracic stripes indistince
sides of ubdomen pale sides of abdomen dark
erece when resting “squats” when resting erect when resting
thorax withour pale spots pale spot behind head pale spot on scuteilum

Musca domestica

HOUSE FLY

Stomoxys calcitrans

STABLE FLY

Muscina spp.
FALSE STABLE FLIES

color black color dark blue color green to bronze
medivm-size {%-inch long) large (1/3-inch long)

Phormia regina
BLACK BLOW FLY

Ophyra spp.
DUMP FLIES

color green color bronze
3 thoracic stripes without thoracic stripes without thoracic stripes

Cochliomyia macellaria
SECONDARY
SCREW WORM FLY

Phaenicia sericata Phaeniciz cuprinz
GREEN BRONZE
BOTTLE FLY BOTTLE FLY

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1962



DOMESTIC FLIES: PICTORIAL KEY TO COMMON SPECIES IN SOUTHERN U.S.

H. R. Dodge

Body dull, grey or
brc?!m to black

Body bicolored:
thorax dark, ab-
domen metallic

4th vein angled 4th vein curved

Thorax grey, with 3
black stripes (Abdo-
men checkered, with
tip usually red, the
sides never pale)

Thorax dark, with
4 black stripes
(Sides of abdomen
usually pale)

SARCOPHAGA SPP.

MUSCA DOMESTICA
The housefly

Proboscis elongate, stiff,
non-retractile, bl ood-suck:
ing. Thorax with pale
spot behind head

Proboscis normal, re-
tractile. Tip of scu-
tellum more or less
pale

STOMOXYS CALCITRANS
The stable fly

MUSCINA

Legs in part reddish-brown
M. STABULANS

Legs wholly block
M. ASSIMILIS

4th vein straight

Scutellum with 3 Scutellum with 4-5

pairs of marginal gmrs of marginal
bristles (Squamae

ristles (Squamae
ash grey)

dark, with pale hind

margin of lower lobe) @;

N

FANNIA SPP. CYNOMYOPSIS
HYLEMYA SPP. capAVERING ~ CALLIPHORA SPP.
4th VEIN
SCUTELLUM OfF WING
{BETWEEN WQGS) AN

EYE —— — —~_

SQUAMA

ANTENNA— — —
PALPUS — ——
PROBOSGIS — — — >~
THIND LEG

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELLFARE
PUBLIC HEALTH SERVICE
Communicable Disease Center, Training Branch
Atlanta, Georgia — 1948, Revised Aug. 1953

Bod

shining,

metallic or black

4th vein sharply angled

-

4th vein straight

OPHYRA
Body bluish-black;
palpi black
O LEUCOSTOMA
Body bronzy-black;
palpi red
O AENESCENS

Thorax not striped.
Head dark below,
never yellow

Thorax black-striped.
Head yellow below

CALLITROGA MACELLARIA
The secondary screw-worm fiy

Anterior spiracle red.
Dorsal thoracic
bristles reduced

PHORMIA REGINA

Anterior spiracle dark.
Dorsal thoracic
bristles strong

PHAENICIA

Body wholly shining,
blue-green
P CAERULEIVIRIDIS

Body with whitish polien

most evident on fron

margin of thorox.

Body color usually green
P. SERICATA

Body color usually bronzy
P PALLESCENS




FLY LLARVAE: PICTORIAL

Yy TO SOME COMMON SPECIES — J. M. Seago

Larva round in cress section

Larva biunt onteriorty, posteriorly toper-
ing 1o 0 long retroctile respiratory tube

Lorva topering anteriorly

Postertor spiracies ot the end
of short stalks which are
conligucus o1 their bases

Tubifero («Eristolis)

Posterior spiracies sess-
ite or slightly roised,
sometimes 1n a cavity

Lorva flattened (n cross section

.

Prominent iatera) processes
present, similar processes
sometimes present dorseily

.

F.scalan's

Fannia F. contcularis

Slits straight or nearly 80"

\ A

[o

Button ventro-mediaily Button mediatly Stits kidney-shoped or occasion-

Slits sinvous

{5 o'ctock) {3 o'clock) ally in a “crows foot' design
%@ © §
) { \_: °
N Y ) ﬂg Y
o, v ,
Mydrotoso Ophyro Muscina

Button in center, peritreme
indistinct; the entire
spiracle usuaily dark

Button marginal,
pe-itreme distinct

/ Anterior Fosterior \\ @ g
! J oF
\ Acceaory ool /
Lo U Sty ‘/ Musca damestica Stomoxys calcitrans
X
T
Macion line-— ‘\\""
ventral  View
of head / Posterior View
Anal profuberonce
Left Sprracle
®alL SPIRACLES REFERRED TO ARE LEFT SPARACLES

Spirasular area surrounded by 10 or more tubercies

Peritreme  compiete”

&Y

Accessory orat
sclerite present

M

Tracheat trunks
distinctly pigmented

Accessory orol
sclerite absent

Cynamyopsis, Calliphora Callitroga hominovorax

Spines on anal
protuberance arr-
onged in o "V shope

Disvance "A" dist-
inctly less thon "B'

Distance "A" approx-
imately equal to "B”

AN AN
e
P,A"‘“»ﬂf‘ M
M,
| &8 \

- ]

v— v

Phaenicia sericata Callitroga macsllaria

Peritreme not projecting bet-
ween outer ond middle slits

Peritreme projecting between
outer and middie slits

inner slit directed oway from
the median line ventraily

\
i
4
|

v
Phoemcia cupring Sorcophage  spp.

Phaenicia cosruleiviridis

Peritreme incomplete *

Prominent lateral processes
absent, the surface clothed
with short hairs and bdristles

Harmetic illucens

Trochea! trunks at most
slightly pigmented

Spines on anat pro-
tabsrance not arr-

anged in o "V shope

-

- — ~

Inner slit directed toward the
medion line ventraliy

Phormio  regina

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE

PUBLIC HEALTH SERVICE, Communicoble Disease Center, Training Branch, Atlanta, Geargia~ 1952~ Revised 1953

vl @
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LY LARYAR: KEY TO SOME SPECIES OF PUBLIC HEALTH IMPORTANCE

Chester J. Stojanovich — Harry D. Pratt — Elwin E. Bennington

. Larva with a definite, hard, sclerotized head capsule {Fig. 1 A)...... ... ... .. ... .2
Larva without a definite, hard, sclerotized head capsule (Fig., 1 B)... ..., 3
Fig. 1 A Fig. 1B
2. Body flattened; large larvae 12-20 mm. long (Fig. 2 A)... (Hermetia illucens) SOLDIER FLY
Body cylindrical with spiracles opening in a tubular segment at posterior end of body, last
segment modified into a sclerotized air tube (Fig. 2 B)....votttiiiiiiiiiiin e
................... tieeetianainesassaaeeas... (Genus Psychoda & allies) FILTER FLIES
— - i
> e
~) =
Fig. 2 A
> Hnt
- = = Fig. 2 B
3.

Body with spine-like dorsal and lateral processes on each segment; posterior spiracles on
small elevations (Fig. 3 A)

Ceee e (Genus Fannia)...4

Body smooth, or with short spines, but no long lateral processes (Fig. 3 B)

Fig. 3 B

U.S.DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgio

- 1962
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4. Processes branched or feathery (Fig. 4 A)............... (Fannia scalaris) LATRINE FLY

Processes without branches, spiny (Fig. 4 B)..(Fannja canicularis) LESSER HOUSE FLY

Fig. 4 A Fig. 4 B

Posterior spiracles not on peg-like tubercles; larger larvae, usually 9-18 mm. long (Fig.
S 5 7

Fig. 5B

6. Posterior spiracles at ends of long tubercles {(Fig. 6 A).. . oottt nnnnn..
................................................ {(Genus Drosophila) VINEGAR FLIES

Posterior spiracles on short cones, last segment with short finger-like lateral process
[ 28 T = e (Piophila casei) CHEESE SKIPPER

Fig. 6 B




7.

Posterior end of body extended to form a tail (Fig. 7 A)

127 @

(Eristalis tenax) RAT-TAILED MAGGOT
Body swollen or tapered posteriorly, but never extended into a tail l:ke process {Fig. 7 B).. 8

\\\

Fig. 7B
8. Peritreme present, with 3 distinctslits (Fig. 8 A). ..ot iii it ittt ittt eaennnennnn 9
Peritreme absent; or if present without 3 distinct slits (Fig. 8 B & Cleovvvviiiiivnnnn.. 23
Fig. 8 A

4

Slits of posterior spiracles straight {(Fig. 9 A)

Fig.

8 C

Slits of posterior spiracles strongly sinuous (Fig. 9 B)

v VY VY vy
vorv

Lo ve
vvYvynyy

K ! ""'m,'
Fig. 9 A

o M
NVaa gty ’1
LN
el Py

«snt

Fig. 9 B
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10. Dorsal and ventral arms of cephaloskeleton almost equal (Fig. 10 A); peritreme with two
non-sclerotized areas away from the button (Fig. 10 B).. (Genus Ophvra) DUMP FLY

Dorsal arm of cephaloskeleton longer than ventral arm (Fig. 10 C); peritrame complete or
with one weakly sclerotized area (Fig. 10 D & E)

...... 11

l1. Posterior

Posterior spiracles with peritreme incomplete, not enclosing a sometimes ill-defined
button (Fig. Il B)sseeeen veeinnn

Fig. 11 A Fig. 11 B

2. Spiracular plate and button heavily sclerotized; accessory oral sclerite present (Fig. 12 A

T < T I &

Spiracular plate and button nct heavily sclerotized; accessory oral sclerite absent (Fig. 12
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13. Mandibular sclerite with tooth longer than greatest width of basal portion (Fig. 13 A).

c e e

..... {Calliphora vicina) A BLUE BOTTLE FLY

“ e

sclerite with tooth only as long as greatest width of basal portion (Fig. 13 B)..

................................. {Cynomyopsis cadaverina) A BLUE BOTTLE FLY

\4

14. Peritreme thick with rounded or sharp projections which extend inward toward spiracular
slits (Fig. 14 A); cephaloskeleton as in figure 14 B........

................................. (Phaenicia caeruleiviridis) A GREEN BOTTLE FLY

Peritreme thin, usually with no projections or if present only slightly sclerotized (Fig.
14 C)....

Fig. 14 B

15. At least one of the prothoracic spiracles with 8 or more openings (Fig. 15 A); peritreme

and cephaloskeleton as in figures 15 B & C. . (Phaenicia sericata) A GREEN BOTTLE FLY

At least one of the prothoracic spiracles with 6 or less openings (Fig. 15 D); peritreme
and cephaloskeleton as in figures 15 E & F

(Syn. P. pallescens)..

C e s e s a0




19.

fy)

(@)

Fig. 16 A
Very large size, about 20 mm. long; mandibular sclerite as in figure 17 A................
.................... +r+ve.ov.....(Sarcophaga clitellivora or S.bullata) A FLESH FLY
Smaller size, about 10 mm. long; mandibular sclerite as infigure 17 B. ... ..o v ..

(Sarcophaga haemorrhoidalis) A FLESH FLY

Fig. 17 B
At least one of the prothoracic spiracles with 9 or less openings (Fig. 18 A)............. 19
At least one of the prothoracic spiracles with 10 or more openings (Fig. 13 B)........... 20
Fig. 18 B
Mandibular sclerite with tooth longer than width of basal portion (Fig. 19 A)..............

(Wohlfahrtia opaca) AFLESH FLY

Mandibular sclerite with tooth only as long as greatest width of basal poertion (Fig. 19 B)..
(Wohlfahrtia vigil) A FLESH FLY
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Dution trdistinet or absent; walls of slits with lateral swellings {Fig. 20 A)........v. ... 21
Zutton pregent; walls of slits without lateral swellings (Fig. 20 B)uuut it it ineennnennes

......................................... «++.. (Phormia regina) BLACK BLOW FL

Fig. 20 B

21, Tracheal trunks pigmented (Fig. 21 Attt tn ittt ittt iiteteenn i ettt ettt e e
.................... eetsveerene....(Cochliomyia hominivoraxi PRIMARY SCREW-WORM
Tracheal trunks not pigmented (Fig., 21 B). .ottt ittt e ettt e i
............................ «+...{Cochliomyia macellaria) SECONDARY SCREW- WORM

JFig. 21 A Fig. 21 B

22, Peritreme thick {Fig. 22 A)...... e {Musca domestica) HOUSE FLY

Peritreme thin (Fig., 22 B). ... it i, (Haematobia irritans) HORN FLY

Fig. 22 A Fig. 22 B
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23. Small or slender, round larvae, usually less than 13 mm. long, tapering anteriorly (Fig.

LW \\\:\\\éwj

C

Fig. 23 A

24. Button centrally located (Fig. 24 A)..................

Button not centrally located (Fig. 24 B)

Fig. 24 A

25. Slits of posterior spiracles strongly sinuous (¥ig. 25 A)

Slits of posterior spiracles not strongly simuous {Fig. 25 B) .t ii ittt ey
(Genus Mucina) FALSE 3TABLE FLY

Fig. 25 A Fig. 25 B
26. Posterior spiracles with 3 distinct slits (Fig. 26 A). ..ottt enn e 27
Posterior spiracles without 3 distinct slits (Fig. 26 B vttt iin ittt e i 28

Fig. 26 A F:g. 26 B
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Spiracular slits straight and sunken in deep cavity (Fig. 27 A); body :hape as in figure 27 B.
............................. ceseeiieeiieaue....{Genus Dermatobia) HUMAN BO{ FLY

shallow cavity (Fig. 27 C); bocy shape as in figure
O {(Genus Gasteropailus) HORSE BOT FLY

Fig. 27 B

28. Each spiracle divided into several plates (Fig. 28 A)
.................................... (Genus Cuterebra) RABBIT AND RODENT BOT FLY

Fig. 28 A

29. Button centrally locatec (Fig. 29 A)iov ittt SHEEP BOT FLY

Button not centrally 1ocated (Fig. 29 B). .. v ittt ittt et et e e e 30

Fig. 29 A Fig. 29 B

30. Opening toward button narrow (Fig. 30 A)....(Hypoderma bovis) NORTHERN CATTLE GRUB

Opening toward button wide (Fig. 30 B)......cvuvveo...(Hypoderma lineatum) CATTLE GRUB

Fig. 30 A
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MOSQUITOES: CHARACTERISTICS OF ANOPHELINES AND CULICINES
Kent S. Littig and Chester J. Stojanovich

ANOPHELES CULEX

PALP SHORT PALP SHORT

MALE

N\
U.5. DEPARTMENT OF HEALTH, EDUCATICN, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1962
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\ ‘ AEDES AEGYPTI

/ Chester J. Stojanovich

COMB SCALE PECTEN TOOTH

AR TUBE

- \ &£
PECTEN

y-< ANAL GILLS \

/ /

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia - 1965
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ANOPHELES QUADRIMACULATUS
Harry D. Pratt

.

~0
2 SEGMENT V

U.5. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicoble Disease Center, Training Branch, Atlanta, Georgia
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CULEX QUINQUEFASCIATUS
Harry D. Pratt

PECTEN TOOTH

’ COMB SCALE
E—— R —
- ™~
p— / I
e - Y,
) ' coMB

PECTEN
AR TUBE

ANAL GILLS

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Cemmunicable Disease Center, Training Branch, Atlanta, Georgia



MOSQUITOES: PICTORIAL KEY TO U.S. GENERA OF LARVAE
Harry D. Pratt

'

MR TUBE —_ Air tube absent
Abdomen with
Air tube present palmate hairs on
Abdomen without middle segments.
palmate hairs
ANOPHELES
Air tube Air tube

with pecten without pecten.

Air tube with o basai pair of hair tufts. Air tupe without @ basoi pair ot hair tufts Air tube not potnted,
A row of tufts or straight hairs present Air tube with one fo many pairs of tufts without teeth

in some species ® or hairs beyond base.
)

Air tube pointed ond
with teeth on one side.

CULISETA ; N
| RN
‘ MANSONIA
Air tube with saveral pairs of tufts or hairs. Air tube with only one pair of tufts or hairs
on ventra! side. l

) B—— | |

gEl @

|
| 1
Head with lateral pouches. Head without

Rare species found in south laterol pouches.

Florida and Texas.

Eighth abdominal segment with a plate bearing  Eighth abdominal segment without
a row of teeth on posterior side. Head longer a plate. Head wider than long;
hairs not spine-like.

than wide; the common species with four stout
spines.

Eighth abdominal segment
with comb scales

If a lateral plote is present,
it does not bear hairs.

Eighth abdominal segment
without comb scales, but
with lateral plote bearing
two spinulose hairs.

LATERAL POUCH TOXORHYNCHITES
(Formerly MEGARH/IAS]
[PETNOGERITES] URANCTAENIA } |
Anal segment with medion Anal segment without medion
ventral brush. Eighth abdomi- ventral brush. Eighth abdomi-
N 8 . nal segment with two rows of nal segment with only one row
Anal segment completely ringed by the Anal segment not completely ringed by the piote, comb scales of comb scales.
plate which is pierced on the midventral or if ringed by the plate, not pierced on the mid- "

line by tufts of the ventral brush. ventral line by tufts of the ventral brush.

ORTHOPODOMY/A

"2 TN )
PSOROPHORA ALDES,
U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, PuBLIC HEALTH SeERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1959
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MOSQUITOES: PICTORIAL KEY TO SOME COMMON LARVAE OF THE UNITED STATES

Chester J. Stojanovich and Harry D. Pratt

<\ @ir tube shxent; abdomen witk palmate hairs air tube present: chdomen without palmate hairs

e tuhe ~
prracular plae U. s DEPARTMENT OF MEALTH, EDUCATION, AND WELFARE
PUBLIC MEALTH SERYICE. Commpmicable Disonsa Crmter
Aviaase. Comgie
1963

uuler -hprnl hair ilrnph‘ air tube not ointed

M i %/
spiracular piate splra(ular plare 7 X
hairs 0 and 2 on huir 0 endimentsrs without tails with 2 taily
ahdominal segments ar absent. hair 2 '
tand 3 multiple single or doubls
S 4

VTN,
AT

\;rv,#

.-1noph?l?x crucians

Mansonin perturbans

1 Anopheles franciscanus Anopheles
inner clypeal hairs inner ciypeal hairs pseudopunctipennis
cepurated by al least separated by less than [ 1
width of a hasal tubercle width af a basal tubercle f P P . " . 1
. air tube with a basal pair of hair 1ufts air tuhe without o basal pair of hair veits

P _
air tube with several air tube with oue paiv ol haiv tufis
pairs of hair tufis e
<y |
Anopheles freeborni o
Anopheles quadrimaculatus  Anopheles punctipennis T .
. ¥ L T
wir tube wl"lv” to 16 air tube withone pair of hair tufts air tuhe with one pair of hair tufis
pairs ol multiple tufts lateral hair of saddle luteral hair of saddle )
longer than saddle shorter than saddle saddle not piceced  suddle pierced by anterion
— by tufte of ventral brash  tufts of ventral hrash
—
- N «‘ W y
Y b HK \'l/
Culiseta melanura Culiseta inornata Culiseta incidens ﬂ »
T
antenns uniforsr in shapes antenna constricled; air
aie tube with 3 paies tube with 4 e 5 pairs

of tony single hairs of multiple 1uft<

Psorophora confinnis

1
i all preten teeth cvenly spaced
Ty
Lm S
SU 4
(ulex restuans pecten” { 1
. 1 |
tufts of air tube in tufis of air tube net pecten extending beyond peeten not extending anab sexment completely anal segment ol
a straight line in a straight line middle of air tube bexond middle of air tabe ringed by saddie vinged by saddle

Zf[/aﬁ
(

‘ulex tarsalis

Aedes nigromaculis

air tube 3 to 5 times air tube 6 or more  comb scale rounded apically

as long us wide times ax long as wide

comh seales v songle row comb seales in a pateh

Culex pipiens

Culex quinquefasciatus Aedes taeniorhynchus Aedes sollicitans

] 1
lateral hair of saddie singie lateral hair of saddle double

comb scale with comb scale with fringe air tube about 2 air tube about 3 to o
lateral spines times as dong as wide times as long as wide

{ 4 o AR
Culex nigripalpus Culex salinarius Aedes aegypti Aedes triseriatus Aedes dorsalis Aedes canadensis



MOSQUITOES: PICTORIAL KEY TO SOME COMMON LARVAE OF WESTERN UNITED STATES
Harry D. Pratt
1

Air tube present at tip of abdomen; paimate hoirs
absent on middle obdominal segments.

Air tube ahsent at tip of abdomen; palmate hairs
present on middte abdominat segments.

e - palmate han
CULICINE MOSQUITOES WESTERN MALARIAL MOSQUITO
l Anopheles [reehorm

Air tube with several tufts on each side
GENUS Culex

Air tube with a tuft ot base on each side

Air tube with o tuft beyond base on each side
GENUS Culiseta

GENUS Acdes

RS NAREN

Air tube with 5 or more tufts on Air tube with 4 tufts on eoch side. Loterol hoir of onal segment os Loterol haw of onol segment 5-14 comb scales on 8th abdominal 20-50 comb sc51 on 8th abdomino!
each side long as, or longer thon, anol shorter than anai segment; fine. segment ; last tooth of pecten on air segment; last tooth of pecten on oir
segment, stout. tube widely spaced.

evenly spoced.

HOUSE MOSQUITO
| Culex pipiens

Culiseta imornata

Culiseta mcidens

All tufts on each side inserted in One or more tufts on each side out Pecten teeth extend to about middle Pecten teeth extend much beyond Anal gills shorter than anal segment
straight line of line. of air tube middle of air tube

NN N

ENCEPHALITIS MOSQUITO
Culex tarsalis

Culex peus Aedes vexans Acedes nigromaculis Acdes dorsalis
U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, PuBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia— 1960

Acdes sticticus

oriL e
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MOSQUITOLES: PICTORIAL KEY TO SOME LARVAE
COMMONLY FOUND IN ARTIFICIAL CONTAINERS
Harry . Pratl and Chester J. Slojanovich

WTE MaEg paiiie AIR TLBE PREGENT . "alMATE /4185 ABSendl

r T i
TR ; T A1R TUBE SHORT, "ICTIN PRESEMT AIR TLBE LONMG, PET
OMNE VENTRAL TUFT ON £ACH SIDE SEJERAL HAIRS OR HAIR bE

I ] r 1
g Lo COME SCALE FRINGEID, AMT i .
t - BOTRINE THORAX WITHOUT ViR B
THOR THOLATER AL THORM-UIKE SPIMNES SALLL T
THORN-LICE SPINES
v ( ) 1
‘ R
iy
%
o
L
‘ LS
! s
Tnxovlwmln!es il us ! LO . . B P '«\
Aedes aegyphi Culex restuas B
BTH SEGAMEMT wiln  BIH SEGMENT B dex restuans j
SUATE. AR TUBRE QUL PLaT: B f 1 i .‘
NITH A L4 v OTUF NITH A TURT o
v ARGE TURT T v VIR OToE SIRTUBL WITH HALR TUFT VIR OTUBE 3-%
Irasesd Pl e TED WITHIN PEC e TOVMES AS LD
S wWIDE AT BAL:
2 ur .
v ;
’
; ; \ : ; . ,
Orthopodomyia swmifera Orthopedemywt alba Aedes triseriatus Acdes atropalpus Calen quinguelasciatus Culex salinarius

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEA_TH sErVICE, Communicoble Diseuse Center, Training Branch, Atlanta, Georgia - 1962
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MOSQUITOES: PICTORIAL KEY TO ANOPHELINE LARVAE OF THE UNerED STATES
St.:nley B. Freeborn %Rd Eugene J. Gerberg

| \ Y

Outer clypeal hairs simpe; Quter clypeal hairs
teathered, or sparsely branched densely branched

‘ E\(Al&}z/m.wwm ‘ ]
J

i »
‘ Y Y ¥ 4
i Innar clypeal hairs simple; Cuter clypeal hairs feathered Inner clypeat hairs separated tmer cdrpeal hairs seporated

antennal harr singie or double cr sparsely branched; by less thon width of basal tubercles h of basal tubercles
antennal hair always many-branched

Ty pe—— , u

/’( b
) ‘

50«6 paiu of . Only 3 pcuu of
Antenna bare; Antenna spiculated; well-de
frontal head hairs frontal head hairs (onsegs T or I fo X} hoirs. (on seg’s I, Slondm)
short and simple long and bronched 40 ond inner clypml Outer and inner | Occipital hairs with Occipital hairs with
. hairs equidistont. Slightly hairs sparsely at 5 or less bronches; 6 or more branches,
L 3 1sathered leafiats of ~ fip, inners close. Leafiets brackish water br seder fresh water breeder
W paimate hairs w:th of paimate hairs with
oA\ [1fH smooth margins notched margins. W ;
- S 3
= Aﬂmﬁ

a \ - }

OCOMTAL

BARBERI wwr o \3 -
{Tree holes of

eostern half of U.S) AL BIMANUS ATROPOS

(Lower Rio Grande Vaitay, {Solt woter of Gulf and H
Texas and South Fiorida) Attantic Coasts)
Hair "2"on 4th seq. Hair "2" on 4th seq. Hair "2” on 4th seq.
I l usuolly triple usuaily single usuaily single
Posterior margin of Posterior margin of {
spiracular plate with tails spiraculor piate withuut tails
b e e
N/ ) N
= /
) Lﬂ\/ﬁ
: GEORGIAMUS BRADLE ) QUADRIMACULATUS
PSEUDOPUNCTIPENNIS FRANCISCANUS (Southeastern U. S} (Atlantic ond (Eastern half of U.S)
(South CentralU.S. west to Texas) (Southwestern 11.S) Gulf Coasts)
Hair"0" on 41h segment Hair "0" on 4th segment
large and multipie small, singie, or wanting

CRUCIANS
{Eostern us)

Hoir “2° on 4th seg. Hair "2"on 4th seq.
usuaily simple with two or more branchas

R
_Inner clypeal hairs inner clypeai hoirs bars Inner clypeal hairs typically inner glypeal hairs bare.
slightly feathered ot tips i forked or branched at tip. Hoir “2" on 4th seg. usually
H Hair "2" on 4th seq. usually double.
multiple. |
ﬁ?K 7 ip
A \
. -
. -
b %
=
OCCIDENTALIS EARLE!
WALKER! (Northwestern U.S. ond Pocific Coast) (North Central and PUN(:‘“T/GESN)N/S
(Eostern US) PUNCTIPENNIS Northeastern U.S) .
{Al U.8) FREEBORNI

{Western U.S)

J.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — 1943, Revisec 1950, 1951, 1953
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MOSQUITOES: PICTORIAL KEY TO SOME LARVAE OF FLORIDA
COMMONLY FOUND IN CONTAINERS
Chester J. Stojanovich and Harry D. Pratt

! PART | §

air tube absent; abdomen with palmate hairs air tube present; chdomen without paimate hairs

hairs 0 and 2 on abdominal hair O rudimentary or absent,
segments 4 and 5 multiple hair 2 single or double

Anopheles crucians

inner clypeal heirs separated by inner clypeal hairs separated by
less than width of a basal tubercle at least width of a basal tubercle

D [

Anopheles punctipennis Anopheles quadrimaculatus
air tube without pecten air tube with pecten
. 5
—— ] N
Aj “\\\\\‘\\\\\ S
- Y
| SEE PART ||
' -
comb scales present on 8th abdomial segment comb scales absent on 8th abdominal segment

\\

Orthopodomyia signiféra Toxorh_\'nchit‘es\

N

rutilus

U.5. DEPARTMENT OF HEALTH, EDLUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia — Revised May 1965
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] PART I |

air tube with one hair or tuft on each side air tube with several hairs or tufts on each side

comb scales with a strong median spine, comb scales with a fringe, thorax
thorax with prominent lateral spines

with less prominent lateral spines

<y

e .

[—

£ .
Aedes aegypti Aedes triseriatus
air tube at least 6 iimes as long as wide air tube 3.5 times as long as wide

AR N SN

comb scales in a singla row comb scales in a patch,

air tube without a basal tuft

antenna with tuft antenna with tuft
inserted at middle inserted beyond middle
/ air tube with 3 pairs air tube with 4 pairs
Culiseta melanura of long single hairs of multiple tufts

{

thorax with spicules, thorax without spicules,
lateral hair of saddle single lateral hair of saddle double

Culex nigripalpus Culex salinarius Culex restuans Culex quinquefasciatus



MOSQUITOES: PICTORIAL KEY TO SOME COMMON LARVAE OF PUERTO RICO
FOUND IN CONTAINERS
Harry D. Pratt and Chester J. Stojanovich

air tube absent. sbdomen with palmate hairs air tube present. abdomin without paluiate hairs

outer clypeal hair outer elypeal hair
not densely branched densely branched
inner clypeal hairs inner c¢iypeal hairs U
separated by at least separated by less than \
width of basal tubercle width of basal tuberete —

J 1

comb scales present on comb scalen absent on

8th abdominal segment  8th abdorainal segment

N \ \ y
4oy N0 0 AN ﬂiﬁ 7
L W

Anopheles albimanus Anopheles grabhamii
Orthopodomyia Toxerhynehites
siguifyra portoricensis
air tube with several tufty on each side air tube with one tuft on each <ide
—
T,
K

air tube 3-3 limes air tube at least 6
as long as wide times as long as wide I l
thorax without spicules thorax with spicules

thorax with stellate hairs thorax without stellaste hairs
thorax without prominent lateral spines thorax with prominent lateral spines

saddle with posterior spines saddle without posterior spines

Culex quinquefasciatus Culex nigripalpus dedes mediovittatus Aedes aegypti

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Diseass Center, Training Bronch, Atlanta, Georgia — 1965
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MOSQUITO DIAGRAM — ADULT FEMALE AEDES
Chester J. Stojanovich and Harold George Scott

PROBOSCIS __ _. ANTENNA

MESONOTUM — — — _

J

e
S '*'—N
M\ gy S
3 N\ ~
Y iy \ W ~
mununumumnu\

T ~WING

FEMUR _ = — — — — — RN
~
~
-
~
~
S~ SCUTELLUM
~
~
~
e \\
TIBIA — — — -
~
~
~
~
~ ABDOMEN
TARSUS = ~
S \
~N
~N
~N
N \
~N

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlenta, Georgia — 1966
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MOSQUITO DIAGRAM — LATERAL ASPECT OF MOSQUITO THORAX
Chester J. Stojanovich

SPIRACULAR BRIST LES\ ’STERNOPLEURON PREALAR BRISTLES
’

N | 7
N .

POSTERIOR PRONOTAL
BRISTLES\

EYE , ) _ _UPPER
3 MESEPIMERAL
BRISTLES

ANTERIOR PRONOTAL

_ ~ — — _HALTER
BRISTLES

~~ MESEPIMERON
POSTSPIRACULAR  ~

BRISTLES”

/
PROPLEURAL BRISTLES

N\
LOWER
MESEPIMERAL
STERNOPLEURAL BRISTLES” BRISTLES

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Disease Center, Training Branch, Atlanta, Georgia = 1960
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MOSQUITOES: PICTORIAL KEY TO UNITED STATES GENERA OF ADULTS (FEMALE)
Harry D. Pratt and Chester J. Stojanovich
I 1

palp as long as proboscis U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE palp much shorter than proboscis
PUBLIC HEALTH SERVICE, Communicable Ditease Canter
Atlonta, Ge agia

1963
Anopheles
{
proboscis stout on basal half. outere hat proboscis slender and never curved downward
tapered and strongly turned dowrwarc
Toxorkynchites
y B8
Formerly Megarhinus
1
shdominal scales dark dorsatly and abdominal cergices with pale bands or
pale ventrallyy postaotum wich surac laterat spots; postnotum s thout sctac

I ey,

//} 7”\% J—

f ¥
wing with sccond marginal ookl wing with second marg: nal cetl
less than halt as long as its petiole at least as long as 115 petiole

Uranotaenia

i1
shdomen blund

TIT R

buse of subcosta with row hase o subcosta without row dorsal segments of ahdomen dorsal segmenes of abdomen
of hristles on under side of boistles on under side with pale scales apicatly, with pale scales basally,
or if ahsent, hind dbia bind tibitn without crecr scales

with long, crect seales

,‘///,,
- ,,,/‘//

Ui, Wy A
gz L

Culiseta

Psorophora Aedes

I 1

most wing scales ac base of wing nacrow, dark wing scales broad, mixed hrown and white

i P -
= g glreet
: »}»m:alv B v - X S

)

| 1

1 1 v i

wntenna not longer than probasas, antenna much  onger thun probosars, mesonotum with fine Tongitudimal nesonotum withouc
first flagellar scement about ay fiese flage Lir scgmene as long lincs of white scales liacs of white scales
fong as folicwing segments A8 NUNT WO segmuents

- P R L
a‘(‘”z - 4
. -
&< E%““—’

““‘“‘k *

(ulex Deinceerites Orthopodomyia Mansonia

T et
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MOSQUITOES: PICTORIAL EY TO SOME, COMMUN ADULTS (FEMALLEDY OF THE UNITHED
Harry D. Pratt and Chester J. Stojanovich

r
B! tarats casiuis dark e B
B S I 1 P
|
F ]
waag s | W

wing clear, palps shosees dhan pichoscs

%, pilp

&

i

3 /A’/////ﬂi///‘//ﬁr'r/

TTree probosos

LhiR

r 1

wing e s dark
. hred Ghos wosonn paic B
fnopheles guadrimaculotus RasTiRN Uy
fnopheles freeborni (WhHitky 17§
r R
tau pale spuns oo tront margea ol wing CBE P POt al np ol W
r s Jal TR T
Y

X

tedes aegvpti

Caopheles erucions f l
il abdemiosl woadle aduming
i ;
N Fands B hapod handy noc B shapad

I tpped woth b

T
palp tpped wath hlok

-
~ Mansonia perturbans o i
. - e . I Culex tarsalis
= i oot r T
3{;"_’ e hond femus with hind tomur without
el pate band botore op pale band hotors up
Anopheles punctipennis  Anopheles franciscanas  Anopheles pseudopunctipennis AN /
[ALL L. 5y POUTHWESTERN £ s NOUTHCENTRAL U &y AN 4
1
shdimen han Somen pesned 2

median e

tedes vevans

e —
Wity scales pualic snd duck ¢ osuale Imuo Idarh
¥ seaies pa K wrng scales almose s darh ~_
\ \ s
Yodes triscrintus Psorophora confinms
s ) r
[UARK <11 ”1,,‘._\ abdomun witheut pal median stape abdomen witn pale awdian stripe
| Afedes PRGSO v s
Sdumen wien » Sgﬁggy o o B 43 B T
1 fedes taemorhynehas |
E '. p r 1
N - ," ‘ Rdinima siepe vk aedominat sorpe whete;
! -y ' : B segment ot i VCsgmont o b .
shdomen with rounded pale prods. abdumon wich haads hrowd and evens wemaon Vil G acmmens Vb ood Lesomin . ; / | o H;‘m r" £ s Hest sogm u‘ . I v: sus
thorax without spits thoras warh 2 s specs ; : pay TR :
. s N o) - & -
P Eek o R 5 G / L ; o k- .
: : a T REIE ; . ; o W e, nror';»,k
' : | i ol B B P S Leaws s>
Culex pipiens (NORTHERN [' ~) ) tedes sollicitans fedes nigromaculis
Avden dursalis iedes vanadensiy IFASTERN [ vy OIS TERA U ay

Culex quinquefasciatus (OUIHERN U 5 Culex restuans Culex salina~ius

LIS3al



MOSQUITOES: PICTORIAL

KEY TO SOME ADULTS (FEMALE) IN EASTERN UNITED STATES
Harry D. Pratt and Chester J. Stojanovich
(

hund rarsus enurely dark

U.5 BEPAKTMENT OF MEALTH EDUCATION
PUBLIL MEALTH SER I

|
bind tarsus with pale bands

Avcan

r

\
wing clear; palps shorter than proboscrs

praboscis encirely dark

e
?/7%\ v

oy \«\ “*M\;H‘Q:‘-\s
W’/”//Whmw:mm: il

N

ARSI

1

thorax with pale Iveeshaped marking  thorax without lyre-shaped marking

r

2bdomen blunt

sbdomen pointed

AN

CULICINES

ANOPHELINES
-

—
wing scales pale and dark;

-
wing scales pale and dark;

wing scales all dark:

wing with 4 dark spots

anc pale spot ar tip of wing

wo pale spots on front margin of wing

o

’////,W,W/I/K‘l'r"

5 i Mansonia perturbans
o \ T iy, -
wm)mwmh j mn\m‘\\\\\w\‘\ T, T B - T |

A R i L Aedes aegypti hind femur with hind femur without

Anopheles crucians Anopheles punctipennis Anopheles quadrimaculatus pale band before vip pale band before cip
T 1
abdomen blunt abdomen poinced 1 |
hind tacsus with narrow

bind tarsus with broad pale
bands ac base and apex of cach
tarsal segment; abdominal

bands not B-shaped

pale basal bands; middte
abdominal bands B-shaped

Isorophora confimnis

abdomen with broad pale barfds

sbdomen with narrow pale bands

I

abdomen with pale median stripe

pale mcdian sinpe on thorax

abdomen wichout pale median stripe
dark median seripe on thorax
Culex restuans

Culex piprens

Culex salmarrus
Culex gquinguefascratus

Culex migripalpus

Aedes turmentor

Aedes atlanticus

Aedes triseriatus

Acdes vexans

Acdes canadensis

Acdes sollicitans

Acedes taeniorbynchus

OGl e



MOSQUITOES: PICTORIAL KLY TO SOME COMMON ADULTS (FEMALLE) OF WESTERN UNITED STATES
Harry D. Pratt and Chester J. Stojanovich
wing spottcd; palps I'ungcr than probos(ls

U S DEPARTMENT OF HEALTH, EDUCATION AND WELFARE wing clear; palps shorter than proboscis
PURLIC MEALTH 3ERVICE, Commeaicehiv Dizears Conter
Atlonre, Gorgie
1942

S >3 )
W/////// M i

. a /////// // N ’1--— -:%
\JKN TN Vi, W ’
WA b ummwnmm\w

TN

|
r 1 I
wing scales pale and dark wing scales all dark and with 1 darck spots

abdomen blund

abdomen pointed

//////// e WS
Wi Wi

Anopheles punctipennis

I
proboscis with pale band

Anopheles freeborni |

T
proboscis without pale band

hind carsus entirely dark hind tarsus with pale bands

. n ‘E“Q‘ -

‘3 L

1
underside of hind femur pale

=

— Aedes sticticus
narrow pale line on middle of

1
hind femur and often on tibia hind tarsus with pale bands

)
hind carsus with pale bands
at both cnds of some segments

at base of segments

4 ) 3 | L e
M‘m&wm;—m RS ————- ‘ b —

Culex tarsalis Culex peus

r T | L

I =1
wing spotted wing not spotted wing with anal vein more wing with anal vein more
than one-half dark scaled than one-half pale scaled
L g e > P . e e
RS T , o === S
% . S Y gy ”“"“:::‘ - i
“, X \\vf.?;\—% s 7, < y 2 N(
Lom R XR\@:\*“\\\\ ) 44/’7/ h RSN ///f”/// ////
A T '/WWWWMTWWMM T //"////”“/"/H“ //////////, "
i
Culiseta incidens Aedes melanimon Aedes dorsalis
r 1
abdomen without defintte bands abdomen with broad pale bands
P

{
middle abdominal bands B-shaped abdomen with pafe median stripe

TR W B e,

.Gnﬁsm“k

Culiseta inornata Culex pipiens Aedes vexans

Aedes nigromaculis

® |G|
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MOSQUITOES: PICTORIAL KEY TO SOME ADULTS
COMMONLY ASSOCIATED WITH AEDES AEGYPTi
Harry D. Pratt and Chester J. Stojanovich

PROBOSCIS CURYVE PROBOSCES STRAIGHT, SMALLER MOSQUITGC

WITH BRILL. ANT GRE

LARGE M GCSQUITOES
NtSH TC PURPLISH

o USUALLY WITH BLACHISH DR BROWMISH COLGR
-Jz‘r"“l
" t
Toxorhywchites rutifus
i
r

1
HIND TARSI wITH PALE BANDS HIND TARSI WITHC JT PALE BAMDS

[1
r

L L

MESONOTUM WiTH .YRE-SHAPED MESONOTUM WilH DARK, BROAD, MESONOTUM WITH PARALLEL

MARKiMG, HIND TARS| WITH MEDIA™N STRIPE, HIND TARSI WiTH LINES, HIND TARS| WITH PALE
PALE BASAL BANDS PAlt EASAL AND APICAL BANDS BASAL AND APICAL BANDS

A
R - &M‘,«gm‘ﬂ«‘““ @-M,\ nssag’) o

Aedes aeqypti Aedes atropalpus Orthopodomyia species

[y
SCUTELLUM SADDLE-SHAPED, ABDOMEN
WITHOUT SCALES OR PALE BANDS

SCUTELLUM TRI-LOBED, ABDOMEN WITH
SCALES AND USUALL™ wITH PALE BANDS

J L I J
r T T T 1
MESONOTUM WiTH SROAD MESONOTUM WITH TWO MESONOTUM ALMOST MESONQTUM ALMOST MESONOTUM ALMOST
DARK MEDIAN STRiPE PALE SPOTS AND FINE UNIFORM, SCALES COARSE UNIFORM, SCALES FINE UNIFORM, SCALES FINE
ABDOMEN POINTED COPPERY SCALES; ABDOMEN AND BRASSY: ABDOMEN AND COPPERY, ABDOMEN AND COPPERY; ABDOMEN
BLUNT WITH BASAL PALE BLUNT WITH PALE BASAL BLUNT WITH BASAL PALE BLUNT WITH APICAL
BANDS ALMOST STRAIGHT BANDS ROUNDED BANDS NARROW PALE BANDS

o
m(v
]

i
=

Aedes triseriatus Culex restuans Culex quinquefasciatus Culex salinarius Culex territans
T T —_
WING UNIFORMLY DARK WING DARK WiTH FOUR WING WITH PATCHES OF
WELL-DEFINED DARK SPOTS DARK AND PALE SCALES

W, . ) o S, TSR L i Nty -
& Ry - B ‘W\Wﬁf‘«%ﬁc el S L M E\:\:\\
S g i A i T IO e e, Sa N \
WA g O g . RTINS

Anopbeles purben Anopheles quadrimaculatus Anopkeles punctipennis

U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE
PUBLIC HEALTH SERVICE, Communicable Cisecse Center, Training Branch, Atlanta, Georgia ~ 1962



MOSQUITOES: PICTORIAL KEY TO ADULT FEMALE ANOPHELINLES OF UNITED STATES
Richard H. Daggy

ANTENNA

i / N N
Polos as long os proboscis F () scuterLom CENUS
Scutellum evenly rounded SN ANCPHELES
Wirgs usuctly spotted ’[ ‘ : YTT\\
i , FEERNY |
/’ =L % I HALTER
- “Ts KNEE N
=" sPOT -
" HIND
TARSUS l
wings witr areas cf wilgs entirel
white or yellow scales darn-scale

s

7

— -~

two pale areas on
front margin of wing

margin of wing at it

-

“ym‘,(

palp banded

%‘ W
3 -
H, oo
Uiy,
KT " )\53‘
'”r"'/mrmnnhwmu (N

one pale grea on front

p

o

wings cleor
—unspotted

l

1
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