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CHEWING LICE

Mallophaga are permanent ectoparasites, primarily on
birds, but with a small percentage of species on mammals.

The economic importance of the vast majority of the
chewing lice is not known; however, a few species found on
poultry and livestock have been reported to cause irritation,
foss of weight or production, and to otherwise contribute to
an unhealthy condition of the host.

DIAGNOSIS

Small, somewhat flattened individuals, with mandibu-
late mouthparts. Body divided into distinct head, thorax, and
abdomen; head wider than pronotum; three pairs of seg-
mented thoracic legs. Antennae short, of only three to five

g Tarsi one-segmented, with zero to two claws. Ab-
domen of eight or nine apparent segments.

Immatures are much like adults except for smaiier size,
reduced chaetotaxy and sclerotization, and absence of geni-
talic features. A progressive increase in size, number of setae,
and degree of sclerotization occurs from early to late instars,
as shown in figs. 22.11-22.13 and 22.26-22.28.

Most work to date on the Mallophaga has been tax-
onomic, this being almost exclusively based on adult forms.
As a result, immatures have for the most part been disre-
garded or discarded. Information is limited to occasional de-
scriptions of an immature or part thereof. Nothing is known
of the taxonomic characters of immatures and the possibility
of species identification in the absence of adults. Workers
should be encouraged to collect early instars whenever pos-
sible so that collections can gradually be built up. Ultimately,
in this manner, a comprehensive treatise may be possible.

BIOLOGY AND ECOLOGY

Biological information is available for a relatively smal!
number of species. From what is known, lice deposit their eggs
on the host, attaching them directly to the feather or hair, or
in some cases depositing them within the shafts of primary
feathers. Develop is hemi bolous. There are three
immature instars, with ail stages permanently associated with
the host; lice can live only a short time away from the host.

Their food consists of bits of feathers or hair, or other par-
ticulate matter associated with the skin; some species of
Menoponidae and Ricinidae ingest blood as a regular part of
their diet.

Although it has often been stated that the chewing lice
are highly host specific and that each host taxon has its own
unique louse taxa, such a generalization is open to challenge.
Work based on morphological evidence suggests that some
lice are indeed quite specific, others not so much so, and at
feast a few may be found on a wide spectrum of hosts. The
practice of some workers in describing new louse taxa solely
on the fact that they are taken from hosts not previously
yielding lice is to be condemned. Lice must be recognized as
distinct on the basis of characteristics of the lice and not solely
because of their host association.

DESCRIPTION

Head distinct from thorax, as wide or wider than pro-
thorax, with pair of mandibles situated ventrally. Antennae
three- to five-segmented, clubbed or filiform. Eyes reduced
or absent.

Prothorax usually distinct from mesothorax; meso- and
metathorax often closely associated to form pterothorax.
Three pairs of distinctly segmented legs; tarsi one-seg-
mented, either with zero, one, or two terminal claws.

Abdomen distinctly segmented, usually with at most only
weak sclerotization. With eight or nine apparent segments,
these being 2-8 or 1-8, with terminal portion beyond 8 rep-
resenting fusion of segments 9 and beyond. With six, less often
zero to five pairs of spiracles, these associated when present
with segments 3-8.

COMMENTS

The classification followed here for the higher taxa is
essentially that of Hopkins and Clay (1952), in which the
Mallophaga are divided into three suborders, two of which
occur in North America: the Amblycera with seven families,
six of which are represented in the North American fauna;
and the Ischnocera, with two of three families in North
America.
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TECHNIQUES

The preparation of chewing lice for microscopic study is
essentially the same as for other small soft-bodied insects. Al-
though staining may facilitate character observation, a phase
contrast microscope is essential for detailed study.

Rearing methods for some of the few successful at-
tempts to date may be found in Stenram (1956) for Col-
umbicola columbae Linnaeus, Nelson (1971) for
Colpocephalum turbinatum Denny; Hopkins (1970) for
Bovicola ovis (Schrank); and Hopkins and Chamberlain
(1?69, 1972) for B. crassipes (Rudow), B. limbata {Ger-
vais), and B. bovis (Linnaeus). For additional techniques, see
the order Anoplura.

KEY TO THE FAMILIES OF IMMATURE NORTH AMERICAN MALLOPHAGA

Antenna (fig. 22.2) usually 4-segmented, more or less clubbed, with pedunculate

3rd segment, often partially concealed beneath head; maxillary palpus present

(fig. 22.1) (Suborder AMBLYCERA)

. . " - 2
1 Antenna (fig. 22.3) 3- or 5-segmented, filiform, with 3rd segment not pedunculate
and not concealed; maxillary palpus absent (Suborder ISCHNOCERA) i
2¢1). Legs 2 and 3 with 0 or 1 tarsal claw (figs. 22.4, 22.5); on mammals Gyropidae ( 2197)
2 Legs 2 and 3 with 2 tarsal claws (figs. 22.6. 22.7): usually on birds, less ofienon e
3 2 1ars s (figs. 22.6, 22.7); usus irds, less
Bs 2 and 3 with 2 tarsal cl ): usually on birds, less often on
3(2'). With 5 pairs of abdominal spiracles, those on 8 absent; on gui 128 Trii idi "
R With 6 pairs of abdominal spiracles; on dogs or birds .. . "
43). Head broadly triangular, expanded behind eyes (fig. 22.8); antenna often lying in )
groove on side of head; on dogs or birds ...
LI Head not as above (figs : antenna lying i ¥ i ’
e (1 22 P e I peng v
........... 6
Figure 22.5 Figure 22.6
- Figure 22.4 Flaure 227
Figure 22.2
Figure 22.3 i
Figure 22.8 Figure 22.9 fFigure 22.10

Figu.res 22.1-22.3. Head: (22.1) Head outline of Trimenopon
hispidum (Burmeister) (Tri idae); (22.2) Ant: ot Men-
opon gallinae (L.) (Menoponidae); {22.3) Head outline of Lipeurus
capomis {L.) (Philopieridae).

Figuvai22.\4—22.7. Di§fal leg 3 of: (22.4) Gyropus setifer (Ewing)

e 18 s s S ELON
. enoponidae); (22.7) Lj i

iy ) Lipeurus caponis {L.)

Figures 22‘8‘?2-10- Head outline of: (22.8) Menopon gallinae
L) (Menoponldae), shaft louse; (22.9) Ricinus fringillae De Geer
(Ricinidae); (22.10) L hrion maximum (L bothriidae)
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5(4). Mesonotum with pair of stout setae cach borne on protuberance (fig. 22.18);

abdominal tergum 1 fused with metanotum, with 1st abdominal

apparent 2nd segment; On dOgs oo

5. Mesonotum without such stout sctae Or protuberance:

fused with metanotum, with lst abdominal
BIFAS «rveeeeeevreeveiesire s

6(4). Side of head with conspicuous

219)

. abdominal tergum 1 not
iracle on apparent 3rd segment: on

Menoponidae (p. 217

swelling in front of eye at base of antenna (fig.
22.10); ventral temple (fig. 22.15) with scufpturing of outer rows of peglike
projections; venter of 3rd femur with microtrichial patch (fig. 22.16)
6. Side of head without such swelling (fig. 22.9): without peglike sculpturing on
temple or microtrichial patch on 3rd femur ...

_ Laemobothriidae (p. 218}

Ricinidae (p. 219)
Philopteridae (p. 220)

(1. With 2 tarsal claws; antenna with 5 segments; on DIAS ooovierveiieeceinn
7. With only 1 tarsal claw; antenna usually with 3 segments; on mammals Trichodectidae (p. 220)
CLASSIFICATION Suborder AMBLYCERA

Order MALLOPHAGA

Suborder Amblycera
Menoponidae, avian body lice
L.aemobothriidac, on birds
Ricinidae, on birds
Boopiidae, on mammals
Gyropidae, rodent chewing lice
Trimenoponidae, on mammals

Suborder Ischnocera
Philopteridae, feather chewing hice
Trichodectidae, mammal chewing lice

HOST LISTS

Since so much Mallophaga identification is based on host
lists rather than on formal keying of the lice themselves, a set
of four publications by Emerson (1972a, b, ¢, d) is indispen-
sable for anyone attempting to affix a specific name to a North
American chewing louse. The first two works list the species
of lice by family and genus for cach suborder, giving known
hosts for each species. The last two works present a mammal
and bird host list, giving the lice known from cach host.

Selected Bibliography
General

Hopkins and Clay 1952.
Keler 1960 (adults only).
Rearing

Stenram 1956.

Nelson 1971.

Hopkins 1970.

Hopkins and Chamberlain 1969, 1972,

Relationships and Diagnosis

An assemblage of six North American families, three of
which are restricted o birds and three to mammals. Speci-
mens are readily separated from those of the suborder Isch-
nocera by having short, four-segmented, clubbed anmicnnae
(fig. 22.2) and maxillary palps (lig. 22.1). A discussion of the
relationships among the famiies of Amblycera may be found
in Clay (1970).

MENOPONIDAE

The Menoponids, Avian Body Lice
Figures 22.2, 22. 6, 22.8,22.1 1-22.14
Relationships and Diagnosis: This family of Amblycera
contains by far the largest number of species of the suborder,
with over 250 North American species distributed in about
35 genera, all restricted to a wide spectrum of bird hosts.
Separable from the other families of amblyceran lice by
the broadly triangular head and presence of nine apparent
abdominal segments bearing six pairs of spiracles on 3-8
Biology and Fcology: Members of this family are be-
lieved to ingest blood fairly often in the course of their feeding
and, by so doing, have the potential to transmit pathogens
among their avian hosts.
Description: In size, adults most commonly from 1 3
mm long, but occasionally up to 7-8 mm; generally some-
what ovoid slender specimens, often brownish or gray. Head
roughly triangular, with temple variably wider than anterior
head; cach tarsus with two claws: abdomen with nine ap-
parent segments, with six pairs of spiraces laterally on 3-8.
Comments: Clay (1969) has applicd numbers 1o most ol
the head and pronotal sctac and has otherwise discussed in
detail the morphology of adult menoponids. At lcast some of
this will be pertinent 1o immature descriptions following study
10 establish appropriate homologies.
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—— maxillary
palpus

pronotum

mesonotum

dorsal  ventral
Figure 22.13

F;gures 22.jl 1-22.13. Menopon galiinae (L.) {Menoponidae)
(22.11) first instar; (22.12) second instar: (22.13) third instar. ‘

Thc most common economically important lice are those
ussocu.ucd with poultry: Menacanthus stramineus (Nitzsch)
the chicken body louse. and Menopon gallinae (1..).the shaf{
louse (figs. 22.11-22.13). Several of the largest members of
li]c family (Trinoton querquedulae (1..), the large duck louse
(fig. 22.14), and T. anserinum (J. C. Fabricius), the goo;c
body louse) are associated with ducks and geese and are often
encountered by hunters handling freshly killed game.

Selected Bibliography

Clay 1969.
Emerson 1956, 1962 (adults only).

Figure 22.14

igure rinoton 7 uiae rge duck louse
Figure 22.14. 7 ton querquedulae (L.}, | K
q L), ia di [

LAEMOBOTHRIIDAE

The Laemobothriids
Figures 2210, 22. 15, 22.16

Relationships and Diagnosis: The largest of all Mallo-
phanga_ (adults to 12 mm long), but with only eight North
American species, four of these found on various falconiform
hosts and the others on gallinules, limpkins, coots, and grebes,

Thc‘large size and unique head shape (fig. 22.15) wit};
the swelling at the side in front of the eye at the anl;:nnal

Il?ase, separate laemobothriids from the other amblyceran bird
Ice.

Description: Adults up to 12 mm long, with moderately
heavy ovoid bodies, usually tan to dark brown. Head angular
(fig. 22.15), with conspicuous swelling at side in front of eye
pear antennal base; antennae mostly concealed in ventral
concavily; ventral temple with sculpturing of rows of peglike
pmjoctions; prothorax as for ricinids; each tarsus with two
claws; venter of femur 3 (fig. 22.16) with patch of microtri-
chia; abdomen with nine apparent segments; six pairs of spir-
acles laterally on 3-8.

Comments: Essentially nothing has been done on the
immatures of this family or on the adults of the nonfalconi-
form hosts. Nelson and Price (1965) have discussed the adult
taxonomy of the four specics found on the Falconiformes.

Setected Bibliography
Nelson and Price 1965 (adults only).

RICINIDAE

The Ricinids
Figures 22.9, 22.17

Relationships and Diag Only about 30 species in
three genera that are restricted in distribution to the song-
birds and hummingbirds. Readily distinguished from both the
Menoponidae and Laemobothriidae by the head shaped much
as in figure 22.17 and by lacking a conspicuous swelling at
side in front of the eye near antennal base, and from the Men-
oponidae by the clubbed antennace lying in a cavily opening
ventrally.

Biology and Ecology: Although little is known other than
the generalizations given carlier, an excellent summary of
available information is given by Nelson (1972). He compiles
details of life cycle, sex ratio, intensity of infestation, rate of
incidence, s 1 abund oviposition sites, dispersion
on the host, and blood feeding. In this last regard, it should
be noted that ricinids apparently regularly feed on blood and
serum and, by so doing, have the potential for transmitting
avian infectious agents.

Description: Adults from 2-6 mm long, rather clongate
specimens with parallel sides, and pale colored. Head uniquely
shaped (fig. 22.17), Jacking conspicuous swelling at side in
front of eye near antennal base; antennae concealed in con-
cavity opening ventrally; mandibles reduced and inconspi-
cuous; prothorax rectangular; cach tarsus with two claws;
abdomen with only eight apparent segments, segment 1 ab-
sent; six pairs of spiracies laterally on 3-8.

Comments: No members of this family are considered
of economic importance, since they all occur on nondomestic
hosts.

Selected Bibliography

Nelson 1972.
Rheinwald 1968 (adulis only).

ORDER MALLOPHAGA 219

BOOPHDAE

The Boopiids
Figure 22.18

Relationships and Diagnosis: With a number of features
in common with, and possibly closely related to, the Meno-
ponidae. Found only on mammals, with only one North
American specics.

Separated from other amblycerans by the presence of a
seta on a prominent protuberance on each side of mesonotum
(fig. 22.18) in combination with the head shape, presence of
1wo tarsal claws, and only eight apparent abdominal seg-
ments.

Description: Adults about 2.5 mm long, generally ovoid
and brownish. Head roughly triangufar: with ventral post-
palpal spinous process; mesonotum with seta-bearing protu-
berance on each side; quadrate metathorax; cach tarsus with
two claws; abdomen with only eight apparent segments
bearing six pairs of spiracles laterally on 3 8.

Comments: Only one species, Heterodoxus spiniger
(Enderlein) (fig. 22.18), is known in North America; it has
been found on the domestic dog, cayote, and wolf.

Selected Bibliography

Emerson and Price 1975, 1981 (adults only).
Hopkins 1949 (adults only).

Keler 1971 (adults only).

Werneck 1948 (adults only).

GYROPIDAE

The Rodent Chewing Lice

Figures 22.4, 22.5, 22.19

Relationships and Diagnosis: Clay (1970) finds this
family having the fewest characters in common with the
Menoponidae of all Amblycera; the diversity within the Gy-
ropidae cven suggests it may be polyphyletic. There are four
North American species, each placed in a separate genus.

The gyropids are the only Amblycera having only zero
1o one tarsal claws on legs 2 and 3, and this claw often is
extremely modified and large (fig. 22.4) or quite small (fig.
22.5).

Description: Small, slender lice, only 1.0- 1.5 mm long,
and whitish. Head rather broad, angular; legs often dispro-
portionately long, with no or single claw on 2 and 3, either
very large (fig. 22.4) or inconspicuously small (fig. 22.5); ab-
domen with eight 10 nine apparent segments, with five to six
pairs of spiracles.

Comments: Found only on mammals. the most tikely
species of this family to be found in North America are as-
sociated with guineapigs in laboratories—Gliricola porcelli
(Schrank), the slender guineapig louse, and Gyropus ovalis
Burmeister, the oval guineapig louse. In addition to these, a
louse from the nutria and one from the collared peccary are
the only other ones likely to be found.
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Selected Bibliography

Clay (1970).

Emerson and Price 1975, 1981 (adults only).
Hopkins 1949 (adukts only).

Werneck 1948 (adults only).

TRIMENOPONIDAE

The Trimenoponids
Figures 22.1, 22.20

Relationships and Di is: Close to the Menoponidae
and Boopiidae in some respects, but with distinctive features.
Found on mammals, with only one possible North American
species.

Separated from other amblyceran tice by having a
broadly triangular head, abdominal tergite 1 reduced. and
with nine apparent abdominal segments, but with only five
pairs of spiracles, those on 8 absent

Description: Head roughly triangular; ovoid prothorax;
cach tarsus with two small claws: abdomen with nine ap-
parent segments, with first reduced and much shorter than
others; with only five pairs of spiracles, those on § being ab-
sent.

Comments: Only one species, Trimemopon hispidum
(Burmeister) (fig. 22.20), may be found in North America;
it oceurs on guineapigs, but has not been reported to date
north of Panama.

Selected Bibliography

Emerson and Price, 1975, 1981 (adults only).
Hopkins 1949 (adults only).
Werneck 1948 (adults only).

Suborder ISCHNOCERA

Ralati h

ips and Diag

There are only two North American families in this sub-
order, with one of these restricted 10 birds and the other 1o
mammals. Specimens are easily separated from those in the
Amblycera by having short three- or five-segmented filiform
antennae (fig. 22.3) and lacking maxiilary palpi

PHILOPTERIDAE

The Feather Chewing Lice
Figures 22.3, 22.7, 22.21-22.25

Relationships and Diagnosis: This family has the largest
number of species of any in the Mallophaga, with over 450
North American species distributed in about 60 genera, all
found on birds. it and the Trichodectidae represent the only
North American families of Ischnocera and thus are presum-
ably closely related.

The Philopteridae are distinguished by haviog an ap-
tenna of five segments and 1wo tarsal claws on each leg.

Description: A wide variety of sizes and shapes, with
adults usually from 2-4 mm long, and broad (fig. 22.22) (o
slender (fig. 22.21) individuats. Head from narrowly rounded
10 broadly tapered anteriorly; antenna five-segmented: tars;
with two claws; abdomen with eight apparent segments: with
six pairs of spiracles laterally on 3-8,

Comments: Found only on birds. As would be expected,
a family of this size includes a number of parasites of pouliry
and other domestic birds. Commonly occurring on chickens
are Cuclotogaster heterographus (Nitzsch), the chicken head
louse (fig. 22.23); Goniodes dissimilis Denny, the brown
chicken louse; G. gigas (Taschenberg), the farge chicken louse:
Goniocotes gallinae (De Geer), the flufl’ louse (fig. 22.24);
and Lipeurus caponis (L.), the wing louse (fig. 22.21). Sev-
eral species from turkeys are Chelopistes meleagridis (1..),
the large turkey louse (fig. 22.25); and Oxylipeurus polytra-
pezius (Burmeister), the slender turkey louse.

Selected Bibliography
Emerson 1956, 1962 (adults only).

TRICHODECTIDAE

The Mammal Chewing Lice
Figures 22.26-22.30

Relationships and Diag The only family of Isch-
nocera containing mammal-infesting lice: closely related 10
the Philopteridae. There are somewhat more than 50 North
American species occurring in ten genera.

Recognized by having an exposed antenna, usually of
three segments, and only one tarsal claw on each leg.

Description: A variety of sizes and shapes, much as for
the Philopteridac. Antenna usuaily three-segmented; tarsi
cach with one claw; abdomen with nine apparent segments;
with variable number of spiracles, from zero 10 six pairs.

Comments: Restricted to mammals. The genus Bovi-
cola contains a number of imporiant livestock pests, in-
cluding B. bovis (L.), the cattle biting lousc (figs.
22.26-22.28); B. caprae (Gurh), the goat biting louse; B. equi
(Denny), the horse biting louse; B. limbata {Gervais), the
Angora goat biting louse; and B. ovis (Schrank), the sheep
biting louse. Lice found on domestic pets around the home
include Felicola subrostratus (Burmeister), the cat louse (hg.
22.30): and Trichodectes canis (De Geer), the dog biting louse
(fig. 22.29).

Selected Bibliography

Emerson and Price 1975, 198) {(adults only).
Hopkins 1949 (adults only).
Werneck 1948, 1950 (adults only).

Figure 22.15

seta on
protuberance

Figure 22.18

s . (s

Figure 22.19

1i) (Lae-

Figures 22.15-22.16. L
m:boihviidae): (22.15) head; (22.16) ventrat leg 3

Figure 22.17. Ricinus fringiliae De Geer (Ricinidae).
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microtrichial
patch

Figure 22.20

(Enderlein) (B dae)

Figure 22.18. Heterodoxus D

Figure 22.19. Gyropus setifer (Ewing) (Gyropida:
ispidum (B ister) (Trimenopon-

e).

Figure 22.20. Tri
idae)
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Figure 22.27

Figure 22.28

f;?':;:?el:ﬁ::;"(’g.zzg_z (22.21) Lipeurus caponis (L.), wing louse
teridae). i (22.22) Philopterus ocellatus (Scopoli) (Philop-

Figures 22.23-22.25. (22.23) Cuck hy

f:l\::zsch), chicken head louse (Philopteridae); (22.24) G;m'a-
tes gatlinae (Dg _Geer)‘ flutf fouse (Philopteridae); (22.25) Chel-

opistes meleagridis (L ), large turkey louse (Philopteridae)

Figure 22.23

Figure 22.29 i

Figure 22.30

(F;gg:;z 22_.26-.22.28. Bovicola bovis (L.), cattle biting louse
egt:dae). {22.26) first instar; (22.27) second i o
(22.28) third instar. etar

:‘:lg':‘lrels 22.&22.30. (‘22.29) Trichodectes canis (De Geer), dog
ng louse (Trichodectidae); (22.30) Felicola subrostratus '(B
meister), cat louse (Trichodectidae). -
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