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This paper is based on study of Egyptian anopluran mate-
rial collected by Dr. Harry Hoogstraal and his associates in the
Department of Medical Zoology, United States Nawval Medical
Research Unit Number Three, Cairo, Egypt, U.A R. Prior to the-
se exlensive collections, only 4 species of rodent-infesting Ano-
plura were recorded from Egypt, Twelve additional species, of
which 7 have been described as new (Johnson 1957, 1860), are
now known from Egypt as a result of NAMRU-3 efforts.

The present study, part of a faunal survey aimed at eluci-
dating vertebrate-ectoparasite relationships and their epidemio-
logieal role in Egypt (Hoogstraal 1956, 1958), will, we trust, aid
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and stimulate further study of loeal anopluran populations and
their public health importance.

In order to facilitate identifications, this report provides
keys to genera and species as well as illustrations, descriptions,
and Egyptian records of anopluran species occurring on Egyp-
tian rodents. Species synonomies cite the original description plus
papers dealing with distribution of the species within Egypt.

In an appendix at the end of this paper are included two
methoads for preparing Anoplura for study and an illustrated, an-
notated list of parts used in determinalion of species discussed in
this paper.

The 16 species of sucking lice known to occur om Egyptian
rodents are members of 3 genera in the family Hoplopleuridae
Ferrigs: Hoplopleura Enderlein, Polyplax Enderlein, and Eulinog-
nathys Cummings.

KEY TO GENERA OF RODENT-INFESTING
ANOPLURA FOUND IN EGVET

1. Becond abdominal segment with sternal plate
extended laterally on each side to articulate
with corresponding paratergal plate (fig.3)

TR R T R R AT s s Hioplopleur
Second abdominal segment with sternal plate
never thus extended (fig. 6) . 2

2. Paratergal plates and spiracles presenL on ah-
dominal gegment &; head never with tuber-
cles or hooks (fig, 6) . TR .. Polyplasx
Paratergal plates and splraclv;s laLking on %cg—
ment & and paratergal plates lacking on seg-
ment 7 (in Bgyptian apecies) ; head with hooks
or tubercles ventrally (fig. 66) ... ... ... ... ... Eulinognathus

GENUS MOPLOPLEURA RNDERLEIN

Hoploplewra Enderlein, 1804, Zocl. Anz., Leipzig, vol, 28, p. 221
Haemaotopinus (Polyplax), Neumann, 19&9 Arch. Parasitol., Paris,
vol. 13, p. 53L
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Hoploplewra, Fahrenholz, 1912, Jahresh. Niedersach. Zool, Ver.
Hannover (1911-1912) Abhandl. 2-4 p, 44, Ferris, 1921, Con-
tributions toward a monograph of the sucking lice, pt. 2, p. 59

Ferrisiella BEwing, 1929, Manual of External Parasites, p. 198,
(Type: Hoplopleura ochotonee Ferrig).

Ctenura Ewing, Loc. cit., p. 189, (Type: Hoplopleura pectinata
Cummings).

Buhoploplewrs Ewing, loe. cit., p. 199, (Type: Hoplopleura tris-
pinose Kellogg and Ferrig),

Clenoplewra Ewing, loc. cit., p. 200, (Type: Haploplewra eryptica
Ferrig).

Type species of genus: Pediculus acanthopus Burmeister, hy orig.
design.

Description: There is no external evidence of eyes. The ante-
nnae are clearly S-segmented and never strongly sexually dimor-
phic although in the male the third segment may bear a short
stout dorsal seta. The sensoria of the fourth and fifth antennal
segmenis are large and contiguous. The sternal plate of the tho-
rax is present. The first pair of legs iz small, with a slender claw,
the second pair is larger with a stouter claw and the third pair
is much larger, flatiened and with a very broad flattened claw.
The sternal plate of the second abdominal segment and usually
the sternal plate of the third abdominal segment are extended
laterally to articuiate wilth the corresponding paratergite; these
two plates are always narrow. The first sternal plate of the third
abdominal segment usually has two groups of 2-4 enlarged, stout
setae, The paratergites never show an indication of partial longi-
tudinal division into dorsal and ventral parts; the paratergites
of segment 2 are not produced into a long blade-like extension.

A single species of Hoplopleura occurs in Egypt. This is a
normal parasite of the cosmopolitan Mus musculus, the house
mouse.

HOPLOPLEURA CAPTIOSA JOHNSON
{Figs, 1-5)

Hoploplewra captiosa Johnson, 1960, US.D.A. Tech. Bull. 1211,
p. 23



Distinguishing characters: The thoracic sternal plate has a
narrow bui apically rounded posterior extension, Paratergal plates
III-VI have the posterior margin bilobed, cach of the two lobes
is truncate, the 2 apical selae are short except for paratergal plate
HTI which has both of the apical setae exiznding beyvond the api-
cag of the lobes. In the female paratergal plate VII has one long
acute dorzal lobe, the wventral lobe ig shorl or absent, and para-
tergal plate VIII has one long acute dorsal lobe, In the male, pa-
ratergal plate VII haz a long dorsal lobe and no ventral lobe, and
paratergal plate VIII lacks both lobez. The female hag three ster-
nal and three tergal plates on each of the typical abdominal seg-
ments. The male hasg two sternal and one tergal plates on each
of the typical abdominal segments. Both sexes have two groups
of two enlarged setae each on the first sternal plate of abdominal
zegment 3, and the abdomen has several setae laterally off the
sternal plates.

The holotype female, allotype male, and zeveral male and fe-
male paratypes were iaken from Mus musculus szp., Egypt: Wes-
tern Desert Governorate, Shooting Club, 3 miles north of
Faiyum. Other paratypes were taken from M. musculus from va-
rious parts of the world, and from the following Egyptian loca-
lities: Giza Province, Abu Rawash, Imbaba,; and Minya Province,
Samalut.

GENTS POLYPLAX ENDEREIN

Polyplax Enderlein, 1904, Zool. Anz,, Leipzig, vol. 28, pp. 142, 223,

Eremophthiring Glinkiewicz, 1907, Sitzungs, K. Akad. Wigsenzch.
Math, Naturw. CL, 1, Abt. . 116, p. 381, (iype:
Eremophthirius werneri Glinkiewicz) .

Haematopinus (Polyplax), Neumann, 1808, Arch. Parasitol., Pans,
vol. 13, p. 529.

Polyplax, Ferris, 1923, Contributions toward a monograph of the
sucking lice, pt. 4, p. 183. Ewing, 1935, Proc. Biol. S8oe. Wash,,
vol. 45, p, 201,

Eremophthiriue, Ewing, loc. cit,, p. 201.
Polyplax, Fahrenholz, 1938, Ztschr. Parasitenk., vol. 10, p. 239,
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Eremophthirius, Fahrenholz, loc. cit., p. 242,

Symoca Fahrenholz, loc. cit., p. 245 (type: Polyplaz brachiyrrhayn-
chus Cummings),

Polyploaz, Ferris, 1951, the sucking lice, p. 199, Johnson, 1960, U.S.
D.A. Tech, Bull, 1211 p. 48.

Type species of genus: Pediculus spinulosus Burmeister, by orig.
design.

Description: The antennae are 5-segmented, and with or with-
out the third antennal segment of the male modified and bearing
a short, stout apical seta. The thorax usually, but not always, has
a distinet sternal plate; and the pronolum is present, though it
may be weakly developed. The anterior legs are small and wealk,
with a slender claw; the middle legs are larger, with a stouter
claw, and the posterior pair still larger, with a stouter claw which
may be somewhat flattened, but the leg proper is never strongly
compressed. The abdomen has paratergal plates on segments 2-8,
except in one aberrant species which may not belong in Polyplox,
and spiracles are always present on segments 3-8, Abdominal ter-
gal and sternal plates are usually present. The female always has
iwo rows of setae on terga 4-T and sterna 3-T; the male has one
row of setme on each tergum and 1-2 rows on sterna 2-3, and
one row on the remaining sterna. The sternal plates of abdomi-
nal segments 2-3 are never produced laterally to articulate with
or approximate the paratergal plates of these segmenis.

HEY TO THE SPECIES OF POLYPLAX FOUND IN EGYPT

1. Setae of paratergites III-VI all definitely
shorter than plate bearing them (fig, 10) ... ... 2
Setae of these paratergites all longer than the
plate bearing them, or approaching the length
of the plate, or with 1 seta on at least 1 of
these plates longer than the plate ... ... ... ... 4

2(1) Only the ventral apieal angle of paratergites
III-VT produced into a short point (fig. 10), on
FOREPUR cocows cwovacin e ses it e e kIR losd
Both apical angles of paratergites II-VI
produced into short points (fig. 62) ... ... ... 3
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3(2) Paratergites III-VI posteriorly emarginate,
the setae borne close o apices of these emargi-
nations (fig. 18) ; male pseudopenis articulated
with 1;11:15-_, of parameres (fig. 19), on Arvican-
this . G v e
These paratergites not emarginate (fig. 62);
peeudopenis enclosed within parameres(figfid)
or - Crerbillie B evinieeEy SRTE W e &

4(1) Thoracic sternal plate with distinet handle-
like prolongation extending anteriorly bet-
ween the first coxae, this prolongation as
gclerotized as remainder of plate and at least
one-fourth length of plate (fig. 28)

Thoracic sternal plate usually lacking a me-
dian prolongation, if present, it is poorly
sclerotized and not so long ... ... ... ... o L

5(4) Veniral and dorsal posterior angles of para-
tergites III-VI very short in both sexes, scar-
cely projecting as lobes (fig. 21); abdominal
plates well developed, on Pachyuromys ... ...

Posterior angles of paratergites III-VI produced
into definite lobes, although these are shor-
ter in male than in female (fig. 25); abdomi-
nal plates definitely reduced, on Gerbillus ...

B(4) Paratergites III-VI all with at least one of
apical setae nearly or quite as long as plate
bearing them ... ... ..

At least one pair of paratcrgltes ﬂf SEg’Hlﬁnf,b
3-6 with both apical setae obviously much
shaorter than plates bearing them ... ... ... ...

T(6) Thoracic sternal plate not especially reduced,
marginally free from body wall . .
Thoracic siernal plate reduced, not free fmm
body wall at any point, merely a more deeply
pigmented area ... ... ...

B(7) Head elongate and acutely pointed apically
{fig. 57); paratergites II-VI very long and
narrow, with paired apical setae all approxi-

. abyssinica

werner

gerbilli

{i

10
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mately equalling length of plaies h-earjng them

{(fig. 57), on Acomys spp. . g . oxyrrhyneho

Head not elongate, blunt a,l:rlcally (flg 12] pa-

ratergite IV with one apical seta as long as or

longer than plate bearing it, remaining setae

on plates ITI-VI much shorter than plates (fig.

11), from laboratory white mice ... ... ... ... serrata -
9(7) Lateral postantennal head margins convex

(fig. 51); third pair of legs with tarsus light-

ly pigmented and of about the same length

as tibia (fig, 54), on Aeomys russaetus .. ... ... hoogstraali

Lateral postantennal head margins straight,

parallel (fig. 46); third pair of legs with tar-

sus narrow, deeply pigmented, much longer brachyrrhim-

than tikia (fig. 50), on dcomys dimidigtus ... cha

10(6) Female lacking tergal and sternal plates on
abdomen except for those asgoeiated with ge-
nital plates and 1 or 2 very small plates at
base of abdomen; male with abdominal plates
present but very reduced; parameres of male
genitalia markedly and smoothly convex from
base to apex (fig, 42}, on Nesolda ... ... ... ... ;gsigtico
Female with usual number of 1erga.1 and stﬁr
nal abdominal plates, although these may be
reduced in both sexes: male parameres never
smoothly convex from base to apex ... ... ... 11

11010} Female with lasi tergal row containing 3-5
selae; pair of setae on anteroventral head pla-
te reaching beyvond base of 2 second antennal
segment (fig. 38) . B g .12
Female with last tprgal row :}ontamlng u;:mlg,r
two setae; the pair of setae on the anteroven-
tral head plate very short, not reaching base
of gecond antennal segmmt (male unl-:ncwn},

on Sekeefamys ... ... ... ... . g ek e OB
12{(11) Abhdominal plateq reduced (ﬁg‘ 28},
PSATMOMYE .. ... . c e . vacillate

Abdominal plates nc:urma.l nDt reduced (fig.
32), on Meriones 8pp. ... ... ..o oov e oo .. ... paradoxa
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POLYPLAX ZFPINULOZA (EURMEISTER)
{Figs. 6-10)

Pediculus spinulosus Burmeister, 1839, Genera Insectorum, vol, 1,
Rhynchota, no, 8,

Polyplax spinulose, O'Mahoney, 1946, Entom Month. Mag,, vol.
82, p. 231. Johnson, 1960, U.S.D.A. Tech. Bull, 1211, p. 54.

Distinguishing charaeters: The antennae are strongly sexually
dimorphie, the first antennal segment of the male is much enlar-
ged, and the third segment iz apicodorsally prolonged and bears
a short stout seta. The gular area is elevated and the gular folds
are present. The head has marked postantennal and occipital an-
gles. The thoracic sternal plate has the lateral margins roughly
parallel and the posterior margin produced into a blunt poin.
Paratergal plates IIT-VI are triangular, with only the dorsal pos-
terior angle produced into a short tooth, and each of these plates
has its two apical setae shorter than the plate, The abdomen has
well developed tergal and sternal plates. The male has two plates
ventrally on each of abdominal segments 2 and 3. The male geni-
talia have the parameres short and convex, and the pseudopenis
iz about the same length as the parameres and articulated with
their tips.

P. spinuiose was described from specimens colleeted from
Rattus norvegicus in Europe. It has a cosmopolitan distribution
on domestic rats.

Egyptian records include the following: From Rattus norve-
gicus:Buez Governorate, Fayid and Ras Forit. From Raflus rattus:
Damietia Province, Fariskur. Sinai Governorate, Kl Arish. Gharbi-
va Provinee, Shirbin, Qena Frovines, Isna. Giza Provinee, Imba-
ba and Giza zoo, Faiyum Province, Kom O Shim, Caire Governo-
rate, Maadi,

POLYPLAX SERRATA (BURMEISTER)
{Figs. 11-15)

Pediculus serratus Burmeister, 1838, Genera Insectorum, wvol. 1,
no. 6.

Polyplax serrate, Johnson, 1960, U.S.D.A. Tech. Bull. 1121, p. 55.
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Distinguishing characters: This species is similar to P. Spi-
nulose except as follows: The thoracic sternal plate is produced
posteriorly into a definite though rounded point, and the ante-
rior and lateral marging are convex, Paratergal plates III-VI have
both posterior angles produced into short points, and the pairs of
apical setea on these paratergites are all short except that the
ventral apieal sefa on paratergite IV is a long as, or longer than
the plate bearing it. The male genitalia have the parameres very
short, not convex, and the pseudopenis is longer than the parame-
res.

P. serrata was described from specimens taken from Mus mus-
culies in Europe, It is typically a parasite of Apodemus specics,
but apparently it is now adapted to wild Mus musculus in the Pa-
laearetic Region (Europe and Western Asia), The only verifiable
records of P. serrafe on M. musculus outside Europe and Asia are
from laboratory white mice,

The only Egyptian record is as follows: From lahoratory
white mice (Mus musculus), Cairo, NAMRU-3 animal house.

POLYPLAX ABYSSINICA FERRIS
(Figs. 16-19)

Polyplow abyssinicag Ferris, 1923, Contributions toward a mono-
graph of the sucking lice, pt. 4, p. 230, fig, 150. Briscoe, 1956,
Amer. Midland Nat., vol. 55, p. 403, Johnson, 1960, U.S.D.A.
Tech. Bull. 1121, pp. 59-60.

Distinguishing characters: The antennae are sexually dimor-
phie, the male has the basal segment enlarged, and the third seg-
ment prolonged apicodorsally with a short, stout apical seta on
the prolongation. The postantennal angles are not marked; the
oceipital angles are well developed. The thoracic sternal plate
has the anterior margin more-or-less staight, and the lateral mar-
gins smoothly convex to the sharply rounded posterior apex. Pa-
ratergal plates III-VI have their posterior margins emarginate,
with the apical setae barne near the apices of the emarginations
and not as long as the plates bearing them. Abdominal sternal
and tergal plates are reduced, particularly in width (in a longitu-
dinal plane), so that they occupy less than the median half of



— 212 —

the ahdomen. The male has two rows of setae and two plates
ventrally on each of abdominal segments 2 and 3. The male ge-
nitalia have the parameres short and convex; the pseudopenis
iz triangulate, very broad and short, and articulating with the
apices of the parameres.

The types (females only) of P. ebyssinica were taken from
Arvicanthis abyssinicus nubilans from Uganda.

Egyptian records include the following: From Arvicanthis .
niloticus: Giza Province, Imbaba and Nahya, Qalyubia Province,
Qalyub. Minufiya Province, Ashmun. Faiyum Provinee, near de-
sert edge.

POLYPLAY WERNERI (GLINKIEWICE)
(Figs. 20-24)

Eremophthirius werneri Glinkiewicz, 1907, Sitzungsb. K. Akad.
Math. Naturw, CL, Abt, v. 116, p. 381, figs.

Polyplax werneri, Ferris, 1923, Contributions toward a monograph
of the sucking lice, pt. 4, p. 202, fig. 127, Johnson, 1860, U.S.
D.A. Tech. Bull. 1211, p. 63.

Distinguishing characters: The sensoria of antennal segments
4 and 5 are not contiguous. The antennae are sexually dimorphic,
with the basal segment of the male much enlarged and the third
segment prolonged dorscapically, with a short, stout seta on the
prolongation. Postantennal and occipital angles are marked. The
gular area is raised, and the gular folds present. The thoracic ster-
nal plate hag an anterier handie-like prologation which is as
sclerotized as the remainder of the plate and is one-fourth as
long as the rest of the plate, Paratergal plates III-VI have the
posterior angles barely produced into points; plates IIT and IV have
one of the apical setae longer than the plate, and the remaining
setae on plates 1IL-VI are much shorter than the plate. The ab-
domen has the tergal and sternal plates well developed. The male
has one plate and one row of setae ventrally on each of abdomi-
nal segments 2 and 3. The male genitalia have the basal plate
expanded anteriorly, the parameres are convex, and the pseudo-
penis is narrowly triangular, but little longer than the parameres
and articulated with their tips.
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P. werneri was described from male and female specimens
taken from Pachyuromys duprasi natronensis, Egypt:  Western
Desert Governorate, Wadi Natroun.

It has since been taken from P, duprasi notronensis from the
same area and from the Western Desert Governorate, Bir Victo-
ria.

FOLYPLAX GERRILLI FERRIS

{Figs. 25-20)

Polyplax gerbilli, Ferris, 1023, Contributions toward a monagraph
of the sucking lice, pt. 4, p. 203, figs. 128, 129, Briscoe, 1956 ;
Amer, Midland Nat., vol. 55, p. 403. J ohnson, 1960, U.S.D.A.
Tech. Bull, 1211, p. 65.

Distinguishing churacters: The sensoria of antennal segments
4 and & are not contiguous. The antennae are sexually dimorphic;
in the male the basal segment is somewhat enlarged and the third
segment 1s prolonged and bears a short, stout, apical seta. Pos-
tanfennal and occipital angles are present. The gular area is rai-
sed and the gular folds are present. The thoracic sternal plate has
& handle-like anterior prolongation. Paratergal plates III-VI have
both posterior angles produced into lobes, the ventral lobe being
much the larger; the apical setae are short, searcely projecting be-
yond the apical lobes except that IIT and IV have one of the apieal
setae much longer than the plates. The tergal and sternal plates of
the abdomen are reduced. The male has one plate and one row of
setae ventrally on each of abdominal segments 2 and 3. The ba-
sal plate of the male genitalia is somewhat broadened anteriorly,
the paramerss are convex, the pseudopenis is elongate-triangu-
lar, longer than the parameres and articulated with their tips.

P. gerbulli was described from male and female specimens
collected from Gerbillus pyramidum subsp., Khartoum, Sudan, The
holotype is a female.

Egyptian records include the following: From Gerbillus p. py-
ramidum: Asyut Province, Manfalut. Faivum Province, Fannus,
Sinnuris. Giza Province, Abu Rawash and vicinity, Qena Provin-
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ce, Isna, Wadi Nassim. From Gerbillus pyromidum clbaensis:
Southern Desert Governorate, Gebel Elba, Wadi EKansisrob, From
Gerbillus gerbillus subspp.: Alexandria Governorate, Muntazah,
Giza Province, Giza pyramids and Imbaba, Red Sea Governorate,
Wadi El Asyuti. Western Desert Governorate, Sidi Barrani and
Mersa Matruh. From Gerbillus (Dipodillus) campestris haymani;
Western Desert Governorate, Siwa Oasis. From Gerbillis (Dipo-
dillus) sp.: Western Desert Governorate, near Faiyvum.

P. gerbilli is the typical anopluran parasite of Gerbillus i
ramvidum, although it also successfully parasitizes other members
of the genus Gerbillus,

POLTPLAX PARADOXA JOHNSON
(Fig=, 30-32)

Polyplax paradoza Johnson, 1960, U.S.D.A. Tech, Bull, 1121, p. T2.

Distinguishing characters: (Male unknown). The sensoria of
antennal segments 4 and § are contiguous. Postantennal and ocei-
pital angles are not apparent. The gular area is not raised, and
the pair of anteroventral setae on the anteroventral head plate
are much longer than the basal segment of the antennae, Para-
tergal plates TII-VI have one of the posterior angles produced
into a large lobe; one of the pair of apical setae on plate IIT is
very long, and the apical setae of plates IV-VI are approximately
half the length of the corresponding plate. The posteriormost ter-
gal row of setae on the abdomen contains four setae. The abdo-
minal plates are not especially reduced.

This species was described from females only from Meriones
spp. from the following localities: Western Desert Governorate,
near Sidi Barrani. Southern Desert Governorate, Bir Abraq. Sinai
Governorate, 8t. Cathrine's Monastery. Palestine, Wadi Menaich.
Cairo Governorate, near Hsliopolis.

P. paradoze and the next two species are very closely rela-
ted and parasitize related genera of mammals.

POLYPLAX CALTURI JOHNSON
(Figs, 33.35)

Polyplaw calwri Johnson, 1960, U.S.D.A. Tech. Bull. 1121, p. T4.
Distinguishing characters: (Male Unknown). The sensoria of
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antennal segments 4 and 5 are contiguous, The postantennal and
cccipital angles are not apparent. The gular region is not raised,
and the pair of setae on the anteroventral head plate are very
short, not longer than ihe length of the basal antennal segment.
Paratergal plates III-VI have one of the posterior angles produ-
ced into a subacute lobe; one of the pair of apical setae on plate
III is very long, and the apical setae of plates TV-VI are less than
one-fourth the length of the plate bearing them. The posteriormost
tergal row of the abdomen contains two setae. The abdominal
plates are not especially reduced,

P. ecaluri was described from females only, found on Sekee-
tamys ealurus, Egypt: Sinai Governorate, near St Cathrine’s Mao-
nastery,

POLYPLAX VACILLATA JOHMNEON
{Flga. 36-40)

Polyplax vacillate Johnson, 1960, U.S.DLA. Tech. Bull. 1211,
. T6.

Distinguishing characters: The sensoria of antennal segments
4 and 5 are contiguous. The antennas are slightly sexually dimor-
phic, the male having an enlarged seta dorsally on each of seg-
ments 3 and 4. Postantennal and occipital angles are not marked,
The gular region is not raised, and the pair of getae on the antero-
ventral head plate are longer than the basal zntennal segment,
Paratergal plates IIT-VI have neither of the posterior angles es-
pecially prolonged; one of the pair of apical setae on plate IIT ig
very long; the ventral apical seta on plates IV-VI are almost as
Iong as the plates hearing them, and the dorsal seta is shorter.
In the female, the posteriormost tergal row of setae of the abda-
men containg three to five setae. The abdominal plates are mar-
kedly reduced. The male genitalin have the psendopenis enclosed
within the parameres.

P. vacillata was deseribed from a series of males and females
from Psammomys o. obesus, Egypt: Western Desert Governorate,
26 miles west of Sidi Barrani, and from Mersa Matruh. The holo-
type is a female,
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POLYPLAX ASITATICA TTERRIS
{Tige, 41-45)

Polyplax asiatica Ferris, 1923, Contributions toward a mono-
graph of the sucking lice, pt. 4, p. 233, fig. 152D, Johnson, 1960,
U.8.DA, Tech. Bull., 1211, p. 81,

Diglinguishing characlers: The sensoria of antennal segments
4 and 5 are contiguous, The antennae are not at all sexually di-
morphic, The postantennal and occipital angles are not marked,
and the gular area is not raised. Paratergal plates III-VI have
one the posterior angles prolonged into an acute lobe; one of the
pair of apical zetae on plates IT and IIT is very long, the apieal
getae on plates IV-VI are about as long as the plates bearing
them. The female lacks abdominal plates except for one or two very
gmall oneg basally and the regular genital plates. The male has
the abdominal plates much reduced. The male genitalia have the
pseudopenis enclosed within the convex parameres.

The holotype female and allotype male of P. asiatica were
taken from a shrew, Crocidura caerules, Rangoon, Burma, Also
included in the type series were female specimens from Nesokia
indicg, Baluchistan, Nesokie is the normal host, the record from
the shrew regulting from contamination.

Egyptian records include the following: From Nesokia indicg
suilla: Faiyum Province, Sinnuris and Ezbet Ayub Ali. Beheira
Province, Kom El Hanash. Western Desert Governorate, Wadi Na-
troun.

POLYPLAX BRACHYREHYNCHA CUMMINGS
(Figs. 46-50)

Polyplax brachyrrhynchus Cummings, 1915, Proe. Zool. Soe.
London. (2), p. 246, figs. 1-3. Johnson, 1060, U.8.D.A. Tech. Bull.
1211, p. 81,

Distinguishing characters: The head is long and slender, trun-
cate before the antennae, and with postantennal and oceipital an-
gles marked, The postantennal margins are straight and parallel.
The sensoria of antennal segments 4 and 5 are large and conti-
guous. The third antennal segment of the male bears a stout seta
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set on an apical prolongation. A very narrow, indistinet theracic
sternal plate is present. The tarsal claws and tibotarsal segment
of the third pair of legs are long and heavily selerotized, with
the tarsus longer than the tibia, The pardtergal plates are poorly
sclerotized, III-VII have one posterior angle produced into a short
point, the apical setae are all longer than the plates bearing them,
The male has two plates and two rows of setse on abdominal ster-
nal segments 2 and 3. Dorsally fome of the abdominal setae are
shart, broad and clavate; ventrally the setae are thin. The male
genitalia have the pseudopenis enclosed within the parameres.
The bedy is very long and slender.

This species was deseribed from a large number of males and
females collected from deomys cahirinus, Asyut, Egypt.

Additional Egyptian records include ihe following: From
Acomys d. dimidiatus: Sinai Governorate, St. Cathrine’s Monas-
tery and vicinily. From dcomys dimidiatus hunteri: Southern De-
sert Governorate, Gebel Elba and Wadi Gumbeit, From Acomys
dimidictus megalodus: Red Sea Governorate, Ain Sukhna  and
Wadi Sayal (North Galala Range). From Acomys r. russatus: Si-
nai Governorate, 3t. Catherine’s Monastery.

It is questionable whether P. Brachyrrhimehe nomally oceurs
on Acomys russalus.

POLYPLAX HOOUGSTRAAL! JOHNSON
(Figs. 51-56)

Johnson, 1860, U.SD.A. Tech, Bull, 1211, p. 83.

Distinguishing choracters: This species is very closely related
to P, brachyrrhynchae. The head is longer than broad, truncate an-
terior to the antennae, and the postantennal and occipital angles
are present, though not marked. The postantennal marging are
noticeably convex, The sensoria of antennal segments 4 and 5
are large and contiguous. The third antennal segment of the male
is prolonged apically, with a short, stout seta set on the prolon-
gation, A narrow thoracic sternal plate is present, The tarsal claw
and tibiotarsus of the third pair of legs are enlarged, but the tar-
sus is no longer than the tibia. The paratergal plates are poorly
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selerotized with neither of the posterior angles of plates II-VII
produced into points. In the female one of the apical setae of pla-
tes ITI-V is slightly shorter than the plate bearing it; in the male,
plate TV has only one apical seta, not two. Many of the setae of
the abdominal dorsum are heavy, but none are definitely clavate,
The male genitalia have the parameres enclosing the preodopenis.
The body is rather long and slender.

P. hoolstraali was described from the male holotype, female
allotype, and a series of male and female paratypes collected from
Acomys r. russatus: Egypt: Sinai Governorate, St, Cathrine's Mo-
nastery. A small percentage of the paratype specimens were ob-
tained from 4. dimidiatus from St. Cathrine's Monastery. It is
probable that the specimens from 4. dimidiatus represent either
mechanical contaminations or transitory infestations.

POLYPLAX OXYRRHYNCHA CUMMINGS
(Figs. 57-80)

Polyplae oxyrriynchas Cummings, 1815, Proc. Zool. Soc. London,
(2), p. 251, figs. 4-6, 8, 9, 11-13. Johnson; 1960; U.S.D.A. Tech.
Bull, 1211, p. 89,

Distinguishing churacters: The head is more than twice as
long as broad and acutely pointed anterior to the antennae. The
antennae are not sexually dimorphic. The thoracic stermal plate
ig well developed, bluntly pointed posteriorly and with the lateral
marging more-or-less parallel. The paraiergal plates are long and
narrow; the female has one of the posterior angles of plates III-
VI produced into a short point, and in both sexes, the pairs of api-
cal setpe are as long as the plates bearing them. The abdominal
plates are well developed; the male has two plates and two rows
of setae on abdominal sterna 2 and 3. None of the dorsal abdo-
minal setae are very heavy and short, The male genitalia have
the pseudopenis enclosed by the parameres. The body is long and
slender, P

P. oxyrrhynche was described from a long geries of males
and females from Acomys cahirinus, Asyut, Egypt.

Additional Egyplian records are as follows: From Acomys d.
dimidiatus: Sinai Governorate, Wadi Feiran and St Cathrine’s
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Monastery. From dcomys dimidiatus hunteri: Southern Desert
(Governorate, Bir Abrag, Gebel Elba, and Wadi Kansisrob, From
Acomys r. russatus: Sinai Governorate, Wadi El Sheikh, near St
Cathrine's Monastery.

It is possible that the single specimen taken from 4. russafus
represents an abnormal occurrence, P. oxyrrhyncha normally oc-
curs with P. brachyrrhynche on the same host animal,

POLYPLAX HAISERI JOHNSON

(Figs. 61-65)

Polyplax kaiseri Johnson, 1960, U.S.D.A. Tech. Bull. 1211, p. 93,

Distinguishing characters: The head is short and broad, with
postantennal and oceipital angles present but not marked. The sen-
soria. of antennal segments 4 and 5 are small and widely separated,
The basal antennal segment of the male is enlarged and the third
segment prolonged apically and bearing a short, stout, apical seta.
The thoracie sternal plate is roughly triangular, and at times it
has a membranous anterior extension. Paratergal plates III-V1
have the posterior angles only slightly produced into points, and
the pairs of apical setae are very short. The abdominal Mates are
not reduced, and the male has two plates and two rows of zetae
on sternal abdominal segments 2 and 3. The male genitalia have
the pseudopenis enclosed by the parameres,

The holotype female and allotype male were taken from Ger-
billus (Gerbillus) gerbillus, Egypt: Eastern Desert. Wadi E] Asyu-
1. Paratypes were taken from the same locality and host and
from Gerbillug () g. gerbillus, Gerbillus (Dipodillus) spp. 7. (D))
dasyuwrus, G, (D.) campestris subsp. and Gerbillus p. pyramidum,
from warious localities in Egypt, Plaestine, Libya and Morocco,

Only nine of the 150 specimens reported in the original des-
cription were males. P. koiseri is a normal parasite of both Ger-
billus (.} gerbillus and Gerbillus (Dipodillus) species. The re-
cords from Gerbillus pyramidum may represent straggling,

GENUE FiULINOGNATHUTA CUMMINGE

Eulinognathus Cummings, 1916, Ann. and Mag, Nat. Hist, 8 =
(87), wol. 17, p. 90,
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Bathyergicols Bedford, 1929, 15. Ann. Rep. Director Vet. Serv,,
Dept. Agric. Union South Africa, vol. 1, p. 505 (type: Bathy-
ergicole hilli Bedford)., Ferris, 1952, Contributions toward
a monograph of the sucking lice, pt. 5, p. 311.

Eulinognathus, Ferris, loc. cit., p. 318, Ferris, 1951, The sucking
lice, p. 169 (sinks Bathyergicola).

Type species of genus: Bulinognathus denticulatus Cummings,
by orig. design.

Description: The antennae are 5-segmented and not sexually
dimorphic in the Egyptian species. Often tubercles are present
on the venter of the first antennal segment and dorsally and/or
ventrally on the head (fig. 66). The thoracic sternal plate is at
times lacking, if present, it is not marginally separate from the
thoracic integument. The pronotum is lacking. Relative sizes of
the pairs of legs are variable; the Egyplian species have the
first pair small, and the second and third pairs much larger and
subequal. Spiracles are present on abdominal segments 3-T or
3-8 (3-T in the Egyptian species). Paratergal plates are present
on at least segments 3-6, usually 2-6 sometimes 2-7 (2-6 in the
Egyptian species). Males have one row of setae on each abdominal
gegment both dorsally and ventrally except the second dorsal seg-
meént which may have two rows. Females have one to 1wo rows
on these segments. Well defined tergal and sternal abdominal pla-
tes are lacking.

Eleven species are known from Asia, Africa and South Ame-
rica. Two of the seven African species occur in Egypt on jerboas.

KEEY TO SPECIES OF BULINGGNATHUS
FOUND IN EGYPT

1. Thoracic sternal plate of irregular shape, elon-
gate triangular or merely a thin rod; ventrally
with only one seta laterally beside paratcrgites
III-VI (fig. 66), on Jaculus ... ... ... . aculeatua
Thoracic sternal plate dw.mund &.ha,ped vent-
rally with two to three setae in each lateral
group beside paratergites III-VI (fig. 70), on
ANTEBGE cin sovisssm wap tsesmvonsoms goe e THOOPEIEE
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EULINOGNATHUR ACULEATUS (NEUMANN)
{Figs. 66-69)

Haematopinus (Polyplar) eculeatus Neumanm, 1812, Bull. Soc.
Zool. France, vol. 37, p. 143, figs. 5, 6.

Eulinogrnathus aculeatus, Johnson, 1957, J. Egyptian Pub, Hlth.
Assoe, vol. 32, p. 275, figs. 1, 2, T, 11; 13. Johnson; 1860;
U.5.D.A. Tech. Bull. 1211, p. 101

Distinguishing characters: The head has small hook-like tu-
bercles anteroventrally and the first antennal segment has tuber-
cles ventrally and dorsally. The thoracic sternal plate is much re-
duced, narrowly rectangular or elongate-diamond-shaped. Parater-
gal plates are present on segments 2-6; spiracles are present on
segments 3-7. The female has two rows of setas on each typical
abdominal segment both dorsally and wventrally; ventrally these
rows are inferrupted laterally zo that there is one isolated aeta
beside each of paratergal plates III-VI, The male has one row of
sctae on each of the abdomiinal segments except that scgment 2
has two rows dorsally; and as in the female, there is one isolated
geta Deside each of paratergal plates II-VI ventrally.

The type specimens of K. eculeatus were taken from «Dipuss
(a species of Joculus) from Djerba, Tunisia.

Egyptian records include the following: From Jaowlus joculus
elbaensis: Southern Desert Governorate, Wadi Na'am and  Bir
Abrag. From Jaculus j. joculus: Giza Province, Beni Salama,
Imbaba. Qena Provinece, Isna, Wadi Nassim. Asyut Provinee,
Manfalut. From Joculus o. orientelizs: Western Desert Governo-
rale, Merea Matruh and Burg el Arah.

RULINOGNATHUS HESPERIUS JOHNSON
(Flgs. 70-73)

Eulinognathus hesperius Johngon, 1957, J. Egyptian Pub. Hith.
Assoc., vol. 32, p. 280, figs. 5, 6, 8§, 10, 15.

Distinguishing characters: This species is like B. sculeatus
except as follows: The thoracic sternal plate is well defined and
square in shape. The abdominal rows contain more setae, and
the ventral lateral groups of setas next to paratergal plates III-



VI contain two to four setae in the female and two to three se-
tae in the male.

This species was described from the holotype male, allotype
female and several male and female paratypes collected from Al-
lactaga tetradactyla, Egypt: Western Desert Governorate, Burg
el Arab, It has not been reported subsequently.

APPENDIX

I AN BEXPLANATION OF MORPHOLOGICAL TERMS TSED
IIN THIS PAPER

The parts listed below will be found labelled on figures 12,
13, 14, 32, 49.:

1. Anteroventral head plate (AV.I".). This plate is found in
many species of Anoplura. If present, it delimits, roughly the
gular area (see No. 4),

2. Basal plate of the male genitalia (B.P.). The basal apodeme
of the aedeagus.

3. Coxa (C.), The bhasal segment of the leg; which is flattened

and closely attached to the body wall and probably not mo-
vable.

4. Gular area (GU.). The median portion of the venter of the
head. It may at times be raised above the level of the re-
mainder of the head venter, and limited by the gular folds
(see No. 5), of if not elevated, its general position is often
marked by the anteroventral head plate (see No. 1).

5. Gular fold (GU.F.). Ventral folds which begin medially at
the juncture of the head and thorax, then diverge to run
diagonally on each side to the base of the antennae (see
No, 4).

6. Occiput (0.). The posteriormost dorsal part of the head. It
is often constricted and bounded anteriorly on both sides
by the oceipital angles.

T. Occipital angles (0.A). See No. 6.

8. Parameres of the male genitalia (P.). The lateral, paired,
aedeagal sclerites which have their bases articulating with
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11.

12,

13.

14

16,
17.

19:
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the basal plate of the aedeagus. The parameres either en-
cloge the pseudopenis (see no. 12) or the pseudopenis arti-
culates with their tips.

Paratergal plates (II, III, etc.). Small sclerites present on
each side on some or all of abdominal segments 2-8, The
spiracles open medially on these plates.

Postantennal angles (PA.A)). The lateral angles just poste-
rior to the bases of the antennae on each side of the head.

Pronotum (PRN.). This sclerite, if present, is reduced to
a small, narrow plate just posterior to the posterior apex
of the head.

Pseudopenis of the male genitalia (PSP.). The unpaired, me-
dian sclerite of the aedeagus which either lies between the
parameres (see No. B), or is articulated with their tips.
Sensoria of the antennae (SN.). Sensory arcas found poste-
rodorsally on the fourth and fifth antennal segments.
Spiracle (SPR.). Pairs of spiracles are present dorsolateral-
ly on the mesothorax and laterally on some or all of abdo-
minal segments 3-8. If paratergal plale are present (see No.
9), the spiracles open on the plates,

Sternal plates of the abdomen (ST.F.). The transverse ven-
tral abdominal plates. They differ in number per segment
and in development according to the species or genera in-
volved. A row of setae is usually present of the posterior
margin of each plate. The sternal plates of segments 7, 8, and
9 may be partially or completely fused.

Tarsal claw (T.C.).

Tergal plates of the abdomen  (T.PL.). The transverse dorsal
abdominal plates. They differ in number per segment as do the
sternal plates (see No. 15).

Thorocic sternal plate (TH.P.). The median ventral plate of
the thorax. At times this plate is missing or is merely a so-
mewhat more heavily sclerotized area on the thorax. Usually
it iz well selerotized and the margins are partially free from
the body wall,

Tibiotarsus (T.T.). The semi-fused tibia and tarsus. A line of
division between these two segments is commonly present on
the ventral side, but there is seldom any indication of a divi-
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sion dorsally. The ventral apical angle of the tibia is usually

produced to form a thumb-like structure opposing the tarsal
claw.

II. THE PREPARATION OF ANOPLURA FOR 2TUDY

Freshly collected Anoplura should be placed in a vial contai-
ning 70 to 80 percent alcohol (preferably ethyl aleohol). Formalin
should not be used since it fixes the tissues and the specimens
cannot be cleared. A collection Iabel zhould be placed in the wvial
with the lice, and must include the collection number. It is desi-
rable also to include the date, colleetor, locality of collection and
host (if determinable), on this lakel. The lice from a single host
should be placed in a single vial to prevent mixing of specimens
from different host species. Great care should be taken with all
implements used in collecting the lice, so that mechanical conta-
mination of collections with specimens not belonging to these
collections will not occur. Anoplura without host data are of very
limited value. Because of this, it is suggested that the host ani-
mals be determined by a competent mammalogist.

Sinee Anoplura are relatively soft-bodied insects, they are
not easy to mount without distortion of the parts, The method
given below has given consistently good results in the hands of
a practiced technician,

1. Puncture the specimens on the veniral side of the abdomen
using a fine needle. Place them in a 10 percent solution of potas-
sium hydroxide, heat, but never boil, until the body contents may
be gently pressed out with a curved needle.

2. Place the specimens in a cell slide of 10 percent acetic acid
solution for at least one-half hour. They may be left safcly over-
night,

3. Transfer to acid fuchsin stain. Use about 3 drops of stain
to a cell slide and fill the cell with distilled water. The time re-
quired for staining specimens varies, Leave the specimens in the
stain untill the legs are evenly stained. (This step may be omit-
ted if the specimens are heavily sclerotized and dark in color).

4. Transfer the specimens to 95 percent ethyl alcohol, Ave-
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rage specimens should be left in the solution for 15 minutes, but
larger specimens take longer and it is preferable to use a change
of aleohol for a second 15 minute period. While the apeeimens
are in aleohol, remove any particles of dirt or body contents that
were not seen before gtaining,

5. Place the specimens in clove oil for clearing, {from one to
five minutes, never longer.

6. Mount in balsam. A male and a female specimen may be
placed on one slide if confident they are of the same species.
Anoplura may be mounted either dorsally or ventrally, but if on-
Iy a few specimens are available it is preferable to mount them
ventral surface up. If a long series iz available, mount some spe-
cimens ventrally and some dorsally. Specimens should be oriented
20 that the head points downward (toward the technician), so that
when studied with a compound microscope, the specimens will ha-
ve the head pointing away from the investigator.

7. Use two labels, one on each side of the slide. One label
should be used for the name of the louse, and the other label for
the collection data. Collection data placed on this label should
include the following: eatalogue number, scientific name of the
host, loeality of collection, date of collection, and the name of the
collector,

Another mounting technique for Anoplura has recently been
given us by Dr. T. Clay of the British Museum (Natural History).
It is as follows:

1. Place specimens in cold KOH for about 24 hours.

2. Remove to water for about one hour. At this poini, care-
fully punciure the abdomen ventrally, just posterior to the tho-
rax, and press body contents out with a flattened needle.

3. Place specimens in 409 ethyl alcohol plus a few drops of
carbol fuchsin (do not overstain) for about one hour.

4. Place specimens in 809 ethyl aleohol for half an hour and
then in 96% ethyl aleohol for half an hour.

5. Remove to clove oil for about 2 hours (but no longer).
Note: clove oil does not harden specimens too badly.

b, Mount in Canads balsam.



B0
SUMMARY

In consequence of recent host-ectoparasite investigations by
the Medical Zoology Department of NAMRU-3, the present study
has resulted in raising the number of sucking lice (Anoplura) of
rodents known from Egypt from 4 {o 16, of which 7 have been
described as mew. Included in this report are keys, illustrations,
and structural characters for ic[entifyiﬁg cach apecies, as well asg
host and distribution records, literature references, an illustrated
guide to anopluran terminology, and suggestions for preparing
specimens for study,

Rodent-infesting Anoplura now known from Egypt are the
following:

Hoplopleurg capitosa Johnson, 1960 (from Mus)

Polyplax spinulosa (Burmeister, 1839) (from Ratfus)

Polyplax serrata (Burmeister, 1839) {from laboratory mice)

Polyplax abyssin.ca Ferris, 1923 (from drvicanthis)

Polyplaxz werneri (Glinkiewicz, 1907) (from Pachyuromys)

Polyplax gerbilli Ferrig, 1923 (from Gerbillus spp.)

Polyplax paradora Johnson, 1960 (from Meriones spp.)

Polyplax caluri Johnson, 1960, (from Sekeefamys)

Polyplaa vacillata Johnson, 1960 (from Psammomys)

Polyplax asiatica Ferris, 1923 (from Nesokia)

Polyplax brachyrrhyncha Cummings, 1915 (from Acomys dimi-
diatus)

Polyplax hoogstraali Johnson, 1960 (from Aeomys r. russatus)

Polyplax ozyrrhyncha Cummings, 1915 (from Acomys dimidia-
tus)

Polyplax kaiseri Johnson, 1960 (from Gerbillus spp.)

Bulinognathus aculeaius (Neumann, 1912) (from Jeculus app.)

Bulinognathus hesperius Johnson, 1957 (from Allactaga).
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[Plate 1}

Hoploplewra coaptioss Johnson, holotype female, ablotvpe male, 1, Thoracic
sternal plate, holotype. 2, Paratergal plates, holotype. 3, Female, 4, MMale;
& Male genitalia.



(Plate 2)
FPolyplew spinwlosa (Burmeister), Pormosa ex Roftws 6, Female. 7, Male.
&, Male gendtalia. % Thoracic stemnal plate, female, L0, Paratergal plates
II-VI, female,
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(Flate 43
Prlyplow abyssinice Ferris, Egypt ex Arvicenthis: 16, Female, 1T, Male.
18, Thoracie sternal plate, female. 19, Male genitalis,



(Plate 5)

FPolypoer wearper (3link. ), Egypt ex Pachywromys: 20, Female, 21, Paratergal
plates JI.WII, female, 22, Male genitalia. 23, Thoracile sternal
plate, female. 24, Male:
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({Plata 5]
Polyplar vecillete Johnson, holotype female, allotype male: 36, Paratergal
plates IT-VI, female 37, Thoracie sternal plate, female. a8, Fomale,
4, Male. 40, Male genitalia.
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{Plate 10)
Polyplog brockirrhynche Cumings, Egypt ex Avcomys: 46, Femae: 47,
Theracic sternal plate, female &8, Male. 4%, Male genitalia, o,
Tibiotarsus of third leg.



{Blate 11}
Polyples hoogstreali Johnson, holotype male, allotype female. 51, Femaie,
52 Male. 53 Thoracic sternal plate, female: 54, Tiblotarsus of third leg:
A5 Paratergal plates IT-WIL, female. 56, Male genitalia:
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(Flate 12)
Polyplex oxprrhyncha Cummings, Epypt ex dcomgs: 57, Female: 58,
Thoracic sternal plate, fernale. 5% Male gonitalia. 60, Male.



(Plate 13)
Poliplax Raiseri g’mlnsan. holotype female, paratype female, allotype male.
g1, Holotype female. 62, Paratergal plates IT-V11, paratype female. 63, Male:
B4, Male genitalia, 85, Thoracic sternal plate, paratype fomale,
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Egyptian collecting localities for Anoplura:
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