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The Hoplopleurid Lice of the Indo-Malayan Subregion

(Anoplura: Hoplopleuridae)

Puyris T,

Jonxson

Gorgas Memorial Laboratory, Panama, Republic of Panama

ABSTRACT

The species of hoplopleurid sucking lice of the Indo-
Malayan Subregion are discussed from the standpoint
of their taxonomy and interrelationships with their
mammal hosts. Including the 9 new species and 1 new
gemus deseribed herein, 27 species and 6 genera of hoplo-
sleurids are now known from this subregion. Keys to
genera and species are included. The major part of the

material was collected in Malaya and British North
Borneo by jomt U. S. Army and British Colonial
Office tecams in the decade following World War I
Described as new are: [loploplenra dissicuta, Ff. sicata,
I, diaphora, _Incistroplaxr nasuta, Neohaematopinus
pansus, \. robustus, \. pallidus, Sathrax durus, and
Polyplar expressa.

INTRODU

1ON

This paper presents the available information on
members of the anopluran family lioplopleuridae
Ferris  of the Indo-Malayan Subregion of the
Oriental Region. The Oriental Region is understood
to include tropical Asia and the associated continen-
tal islands of Ceyvlon, Sumatra, Java, Borneo. For-
mosa, and the Philippines. The Indo-Malayan Sub-
region includes the Malay Peninsula, Java, Sumatra,
Borneo, and the Philippines. The louse species
involved are from Malaya, Borneo, the Philippines,
and Indonesia.

The family Hoplopleuridae includes the typical
anopluran  parasites of rodents. insectivores, and
lower primates. The genus Pedicinus Gervais from
cercopithecoid primates is not included in the present
discussions. In Ferris (1951) it is listed as the only
included genus in the subfamily Pedicininae Ender-
Tein of the Hoplopleuridae. In my opinion the differ-
ences hetween Pcdicinus and tyvpical hoplopleurids
are probably more important than the similarities.
Hamophithirius Mjoberg from the dermopteran -
ocephalus also was included in Hoplopleuridae by
Ferris (19511, The wocfully inadequate original
description and drawings of its only included species,
H. galcopithee! Mjoberg, gave nuthmg which argued
against its placement among the hoplopleurids. The
types of H. galcopitheci were lost and the species
was not re-collected. By happy chance Dr. R, E.
Kuntz. NAMRU-2, Formosa (now at U. S. Naval
Medical Center. Bethesda, Marviand), made a small
callection of ectoy dtes in DBritish North Borneo
m 1960, The collection inchuded specimens of 2,
galeopitieci.  Hamophthirins is far vemoved from
any hoplopleurid.  Jts status and relationships  will
be discussed in a future paper.

The material given here is hased in large part on
specimens included in mammal-ectoparasite  collec-
tions made 1n Malaya and British North Borneo
during the 12 vears following Workl \War ! by
cooperating  British and U, S, agencies.  These
agencies were the British Scrub Typhus Research
Unit, Institnte for Medical Research, Kuaky Lumpur,
Malaya, directed by Dr. Ralph Audy: and the U, S.
Army Scerub Typhus Research Unite o held tean

[

from Walter Reed Army Medical Center, Washing-
ton, D. C., with operations directed by Col. Robert
Traub, M. S, C.. now retired.

Most of our knowledge of Indo-Malayan Anoplura
has heen gained through the efforts of the combined
American and British teams mentioned. Including
the Malayan-Bornean collections, 27 species of hop-
luplcurld lice are now known from this subregion,
as opposed to 15 hefore. Seven of the 27 species
were not included in the Malayan-Bornean surveys:
with 3 of them described from the Philippines, 1
from Indonesia, and the remaining 3 from Malaya
and DBorneo. Nine species new to science were col-
lected in Malaya and Borneo. Eight of these species
are described here, one of them as the type of a new
genus.  The ninth (Neohaematopinus  kinabalensis
Johnson 19539) was described in an earlier paper.
One new species from the Philippines also is de-
scribed here.

AMore important than the discovery of new ano-
pluran species is the fact that with such large mam-
mal-ectoparasite collections as these we can begin to
elucidate the host relationships of Bornean and
Malayan anopluran species and do preliminary stud-
ies of morphological variation within particular spe-
cies, hased on host and geographic differences. Al-
though we now have more than a beginning knowl-
edge of Indo-Maayan hoplopleurids, collections are
sparse from areas other than North Borneo and
Malaya.  Indonesia is unknown territory and the
Philippines are hardly touched.

Coltections made by the British Scrub ‘Typhus
Rescarch Unit have field numbers prefaced by an
"R those of the U. S, Army team are prefaced
by “RT-" or “RT B-" Skins of most of the “RT”
series and some of the “R” series are deposited in
the collections of the Division of Mammals, U, S.
National Museum. Washington, D. C. Some of the
mammal identifications were made in the field, hut
most were made by Dr. David EL Johnson. Curator
of Mammals. U, S, National Museum.

Holotypes of the new species described in this
paper are deposited in the collections of the Depart-
ment  of  Entomolagy. U, S, National  Museun.
Wherever possible, paratypes and other material

Jonxsox: Horrorrecrin Lice [

have been deposited in the collections of the Dritish
Museum { Natural History) and in the Ferris col-
lection of Anoplura, currently housed in the collec-
tions of the Department of Fntomology, University
of California, Berkeley.

If it is not stated in the host-parasite list and the
species discussions that specimens were taken from
a museum skin, it may be assumed that the host
records are based on material from  wiid-caught
hosts.

Like structures of two or more species illustrated
on the same plate were drawn to the same scale.

I am grateful to Col. Traub and Dr. Audy for
the opportunity to study their collections of Anoplura
and for the privilege of depositing these collections
mn the U, 5. National Museum. My thanks go also
to Dr. D 1L Johnson, who kindly answered many
questions on mannnal relationships, distribution, and
ecology.

TAXONOMY
TO THE HOPLOPLEURID GE
FROM INDO-MATLAYA
1. Anterior and middle legs of the same size and
form, both small and slender, with slender
claw; venter of abdomen with a pair of small
widely separated sclerotized detached plates
on segment 2; found only on sciurids
Enderleinellus

K

Anterior legs the smallest of the three pairs,
the secemd pair at least somewhat larger than
the first and witly stouter claw : venter of ah-
dominal segment 2 without a pair of detached
plates 2

2(1). Antenna four-segmented ; posterior legs large,
strongly compressed and flattened : on ground
shrews Ancistroplax

Antenna  five-segmented 3

3(2). Paratergal plates of segment 2 divided into two
distinctly separate parts; sternal plate of seg-
ment 2 extended laterally to approximate or
articulate  with  corresponding  paratergal
plates  (fig. 19) Hoplopleura

Paratergal plates of segment 2 not so divided,
though center may be only lightly sclerotized :
sternal plate of this segment not extended
laterally - 4

4(3). Adults with many pointed tubercles on venter
of head and first antennal segment (hg. 711 ;
on Tupain Sathrax, n. gen.

Adult lacking such tubercles 3

5(4). No indication of division of paratergites of seg-
ment 2 tarsal claw of first leg apically bifid
m all Indo-Malayan species: male with two
stout setae dorsally on third aotennal seg-
ment: second abdominal tergal plate of male
posteriorly emarginate and bearing two groups
of radially arranged setac at cach end (fig.
48): on sciurids Neohaematopinus

~

sually  with an indication of division of the
paratergal plates on segment 2: first tarsal
claws not apically bifid : second tergal plate
of segment 2 of male not modified ; not on
sciurids Polyplax

Genus Enderleinellus Fahrenholz

Enderletnellus Yahrenholz 1912, 56; VFerris 1920, 7
Werneck 1947, 281; Ferris 1951, 102 (sinks floplo-
phthivus, Cyclophthirus, Rhinophthirus, Euenderleinel-
fus) ; Johnson 1960, 7.

Hoplophthirns Ewing 1929 194 (type: Enderleinelus
enveri Ferris).

Cyelophthivus Ewing 1929, 195 (type: Enderlcinellus
suturalis Oshorn).

Rhinophthirus Ewing 1929, 196 (type: FEnderleincllus
heliosciurt Ferris).

Luenderleinellus Ewing 1929, 197 (Cype: Enderlcinellus
larisei Ferris),
Tyee  oF  Gexcs—Pediculus  sphacrocephalus

Nitzsch (preoce.), original designation=Enderleinel-

lus nitzschi Fahrenholz (n.n.).

KEY TO THE INDO-MALAY
OF ENDERILEIN

AN SPLECIES
LS

1. Paratergal plates present on segment 2-4 2

Paratergal plates present on segments 2-3 3
2(1). Paratergal plate 11 (of second abdominal seg-
ment) with one apical seta, plates 111-1V with

two apical setae kumadai
Paratergal plates JI and 1V lacking apical setae,

plate 1I{ with one such seta larisci

3i1). Paratergal plate Il with one apical seta; thor-
acic sternal plate dumbbell shaped malaysianus
Fach paratergal plate with two apical setae;
thoracic sternal plate quadrate nannosciuri
Drscrivrion —First and second  pairs of  legs
siall, of similar size; third pair much larger, with
a lwrge flattened claw.  Typical members of genus
with pair of sclerites on venter of abdominal seg-
ment 2. these selerites either joining parstergal plate
IT and lacking setae or occurring more medially,
bearing flattened point which is apically iree from
body and bearing small posteroapical seta. All para-
tergal plates apically free from body wall, of two
types: in the first type the median portion is raised
inte & median lobe and the plates are discrete and
well sclevotized; in the second type the plates are
wenkly sclerotized and flat across the middle. Species
possessing the second type of paratergites either have
paired sclerotizations of the second abdominal ster-
num adjoining paratergal plates T1, or these paired
sclerites are missing. There is a tendency toward:
coalescence of the sensoria of the fourth and ffth
antennal segmients: a bifid condition of the claws
of the Arst and second pairvs of legs: and reduction
in the number of paratergal plates and abdominal
spiracles. Al known species except nitzschr Fahren-
holz lack sclerotized abdominal plates. Female geni-
talin with “gonopods™ of ninth segment bearing
either a long, basally broad and apically acute spine
or a shorter spine of about the same width through-
out and apically somewhat blunt. Male geniialia of
several types.

The genus has world-wide distribution and con-
tains about 27 described species. all from  sciurid
rodents. These lice are so small and cling so tightly
to the host hairs with their greatly modified and
enlarged hind legs that they are often missed hy
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collectors, and probubly are much more abundant
than records suggest. Four species have been de-
seribed from Indo-Malayan squirrels.

Enderleinellus kumadai Kancko
Enderletellus  kumadai Kaneko 1934, 49, fgs. 1, 2;

Johnson 1939, 573, figs. 6-9.

Enderleiellus kumadal was based on the male
holotype, femitle allotype, and a series of male and
female paratypes collected Trom  Calloscinrus ery-
thracus thaieancnsis, O-shima. Fokyo, japan. The
squirrels, which are native to Formosa, had escaped
irom a zoon, Johnson (1939) recorded this species
from  Callosciurus  finlaysont and  Callosciirus  sp.
from  Nakhon wan  amd  Chaivaphunt provinees,
Thailand.

In the Malayan-Bornean survey, one female of L.
kumadai was taken from Callosciurus notatus (B-
19187, Ranau, North Borneo), a second female
irom C. precosti (B-19164, Ranau), one male from
C. nrgrovittatns (B-19203. Mt Kinabalu, North Bor-
neo). one male and two nymphs from Glyphotes sp.
«B3-19430, Mt Kinabalu}, and two females from .
notatns (B-45236, Selangor, Malaya). The hosts all
are tree squirrels, From the number of squirrel
species found infested, it seems that the host spec-
trum of E. kumadai is a broad one. As with all
Enderleinellus species E. kwmadar 1s probably more
common than records would indicate since these
small lice are often overlooked.

E. kumadai may be separated from other Indo-
AMalavan Euderleinellus by one or more of the fol-
lowing characters: paratergal plates are present on
segments 2-4, plate 1T has one apical seta, and plates
FIT-IV have two apical setac: spiracles are present
on segments 3-3.

Enderleinellus larisci Ferris
crlcinellus lartser Ferris 1920 tdated 1919), 17, figs.
7.8 Ferris 1931, 109
Luenderleinellus larisci: Fawing 1929, 197.

The type series tholotype. @ male) is from the
skin of a Lariscus diversus ( Lariscus nsignis), Lan-
chut, Southwest Dorneo (U.S.N.ML). It has not
heen reported since the original description and was
uot collected during the present survey.

I darisei s distinguished from other Indo-Malay-
an Enderleinelins species by o combination of hav-
g paratergal plates present only on abdominal
segments 2-4b: with plates IT and TV lacking apical
setne, while plate T11 has only one apical seta. Also,
the head dees not have postantennal angles.

Enderleinellus malaysianus Ferris

Lnderletie
fos, 3, 40 Wern

Tohmson 1939 374,

s malaysiciins Foerris 1920 {dated 19193, 12,
147, 2810 302 Ferris 1951, 110

L. mdlaysiazis wias desceibed from the holotype
male, allotype fe
types, a from skins in TSN The holotype was
taken from the skin ol a Sciwrus lucas ( Callosciurus

ude, and a foge number of para-
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caniceps), St. lukes lsland, Mergui  Archipelago
(west of lower Burma). A series of paratypes was
taken also from (. caniceps from islands in the
Mergui  Archipelago.  Original  host  names  and
localities are: Bentinck Island from S. bentinckanus;
Domel Island from 8§, domelensis; Pulo Teratau
{Pulan Terutao) from &, Jancancvensis (this island
s west of southernmost Thailand and Dbelongs to
Malaya). Paratypes were taken also from 5. dawis-
oni (C. caniceps), Trong (Trang?), lower Thai-
land.  Further paratypes were taken from S. bor-
neocnsis (C. prevosti), Pulo Kanchut, Borneo.

Johmson (1939) reported a single female irom
C. caniceps, from Nakhon Sawan Province, Thai-
land. E. malaysianus was not collected during the
AMalaya-Borneo surveys.

This species may be separated from other Indo-
Aalayan  Enderlemellus, except E. nannoscinri, in
that it has paratergal plates on abdominal segments
2-5, rather than 2-4, and from E. naunosciuri by
having only one apical seta on paratergal plate I,
and by the thoracic sternal plate being dumbbell-
shaped, with rounded, heavily sclerotized lateral
parts joined by a semimembranous median area.

Enderleinellus nannosciuri Yerris

Inderlemellus nanrosciuri Ferris 1920 (dated 1919), 30,

fig. 17 Ferris 1951, 110.

The holotype female was taken from the skin of
a Nannesciurns  mclanotis, Batavia,  Java  (Dj)a-
karta, Indonesia) (U.S.N.AL). Tt has not been re-
collected, and was not included in the present survey.
The male is unknown,

Like E. malaysiaunus, this species has paratergal
plates on segments  2-3, rather than 2-4 as in
larisei and kwmadai. 1t 1s distinguished from malay-
sianus in having two apical setae on each pavatergal
plate and in that the thoracic sternal plate is quad-
rate, not dumbbell shaped.

Genus Hoplopleura Enderlein

Hoploplenra nderlein 1904, 221; Tahrenholz 1912, 44
Ferris 1921, 39: Ferris 1951, 125 (sinks [Ferrisiella,
Ctenura, Iudoploplewra, and Ctenopleurad ; Johnson
1960, 12

Haematopinus (Polvplar) : Neumann 1909, 531,

Ferrisiella Ewing 1929, 198 (type: Floplopleura achato-
nae Ferris i,

Ctenmura Fwing 1929, 199 (type: Hoploplenra pectinate
Cumniings 1.

Luhoploplenre Ewing 1929, 199 (type: Hoplopleura
trispinosa Nellogg and Ferris).

Ctenoplenra LEwing 1929, 200 (type: Hoploplenra cryp-
tice Ferrist.

Tyre oF Guxvs—Pediculus acanthopus Durmeis-
ter, by original designation.

KEY TO THE INDO-MATLAYAN SPECH
OF HOPLOPLEUR
i Seqisoria of antennal segments 4 ad 5 small and
widely  separaterd] . erismata

Scnsoria large and contiguous 2
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2(1). First sternal plate of abdominal segment 3 not
extended Jaterally to meet the corresponding
paratergal plates: female lacking abdominal
plates on segments 4-6 (fig. 29) diaphora

First sternal plate of segment 3 articulating
witlt  corresponding  paratergal plates; fe-
males with plates on abdominal segments 4-6
(fig. 18) 3

3(2). First sternal plate of segment 3 with the paired
lateral setac only slightly larger than other
abdominal setae  (hg. ; apical Jobes of
paratergal plates ITI-VT narrow (fig. 35)

- malaysiana

Tateral paired setae ol first sternmal plate of
segment 3 enlarged (fig. 18V apical lobes of
paratergal plates TII-\' not apically narrow,
often cmarginate (fg. 12) 4

4(3). Postantennal area of head extremely broad:
paratergal plate VII[ with two long apical
lobes: apex of abdomen of female with eight
stout setae sct on prolongations of the exo-
skeleton pectinata

Not as above N
5(4). Postantennal head margins  strongly conves,
postantennal angles marked (fg. 17): no
sword-shaped setae on abdomen (fig. 18)
P dissicula

Postantennal  head margins not convex (fig.
153 ¢ sword-shaped setae on abdemen (fig. 22)

0
6(3). Paratergal plate VI with a narrow dorsoapical
lobe (hig. 13) sicata
T.acking apical Jobe on paratergal plate VII
pacifica
DEscrirtioN —Antenmae  hve-segmented, not

strongly sexuadly dimorphic although the male may
have enlarged dorsal setae on segment 3 and some-
times 4. Sensorta of segments 4-3 may be large
and  contiguous or small and  separate.  Thoracic
sternal plate present. First pair of legs small with
stender clnw; second pair similar but larger: third
pair much larger, usually flattened and with a very
broad flattened claw, this pair of legs never with
bladderlike  membranous  extensions.  Paratergal
plates usually well developed, those of segment 2
never produced into long bladelike extension, divided
into small dorsal part and Jarger ventral seta-bearing
part (the small dorsal part may actually be the
paratergal plate of the first abdominal segment).
Paratergal plates never showing tendency for partial
division into two parts by reason ol a longitudinal
median area of lesser  sclevotization.  Funetional
spiracles present on segments 37, Always with
indication of a small triangular plate ventrally on
abdomen hetween posterior extremities of the hind
coxae, Both sexes with second tergal row of seg-
ment 2 (i two rows on this segment) and hrst ter-
gal row of segment 3 with setae arranged in literal
groups of two cach on either side, so that median
part hetween groups is bare: never with these setae
sword shaped or otherwise nrodified in shape, usu-
ally with these setae longer and thinner than other
setae on dorsum of ahdomen. Sternal plate of seg-

ment 2 extended laterally to articulate with, or ap-
proximate, the corresponding paratergal  plates.
First sternal plate of segment 3 usually but not al-
ways articulating with paratergal plates [T and
bearing two groups of 2-4 enlarged stout setue.
Usually, but not alv . female with three rows of
setae on each of typical abdominal segments bhoth
dorvsally and ventrally: male with one row on each
typical segment dorsally and two ventraliy.

There are about 65 described members of Hop-
loplenra. A few species arve found on sciuromorph
and hystricomorph rodents, but the majority occur
on myonorph rodents from all parts of the workd.
Seven species, three of them new, are found in the
Indo-Malayan subregion.

Hoplopleura pacifica wing
(ligs. 1, 3,9, 10, 11, 15)

Hoplopleura ocnomydis Ferris 1921 82 (partin) ; Fer-
vis 1932, 121 (partint) @ Pritchard 1947, 374: Ferris
1051, 132 (partim).

Hoploplenra pacifica Ewing 1924, 9, figs, th-c; Hopkins
1949, 481; Johnson 1939, 577.

The type series of fi. pacifica consists of five
males  and  seven females collected from  Rattus
exulans fazeaiicnsis, Hawaiian Tslands. The types
are in the Bernice I, Bishop Museum, Honohulu.

1. pacifica is a typical parasite of Rattus rattus
ssp.atud the commonest anopluran tiken from these
animals in the Australian and Oriental regions. Tt
was collected in large numbers from Rattus ratins
argentizenter (5 collectionsy. K. v diardi (13 col-
lections), R. r. jelorensis (15 collections), and R.
r. jarak (4 collections) from Selangor and Palau
Javak, Malaya. Apparently it occurs naturally also
on Rattus exnlans (4 collections from Selangor s,
R. exulans is closely related to K. rattns. In Borneo
I, pacifica was collected only twice, {rom Rattus r.
baluensis and Ratius sp. Scatteved single collections
occur supposedly from other species of Rattus, never
more than a single specimen to a collection and
never {rom more than one or two of the total in-
dividuals of a particular species collected.  Such
accurrences  were undoubtedly due to mechanical
contanunition during the collecting process.

For many vears confusion has existed as to the
identity of I1. pacifica. The oviginal description con-
tains nothing that would serve to distinguish this
species  from 2L scnomydis.  Until recently I
ocuomiydis was known only from the type series, and
small points of difference between true 4. ocnomy-
dis and I, pacifica simply could not be adeqguately
nvestigated. As well, Ferris had before him at the
time he described . ocnomydis no fewer than three
other specic 1. setzer? Johnson from  African
Grammomys, [1. somereni Waterston from  African
Dasymys. and 1. pacifica from Philippine Rattus.
The amount of difference between H. oenomydis and
specimens of . setzeri and H. somereni is greater
than the amount of difference jound between true
. oenomydis and Ferris specimens of 1/, pacifica
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from Philippine rats. Therefore it is not surprising
that in 1932 Ferris felt justified in synonomyzing
H. pacifica under !l oenomydis on a morphological
basis, In 1949 Hopkins indicated that because of
host differences it was improbable that H. pacifica
could be synonymized under . ocromydis.  In
1951 (with only his earlier specimens of /. oenomy-
dis and forms he had referred to . ocnomydis
available) Ferris reiterated that /1. pacifica must {all
as a synonym of [{. oenomydis.

North American authors, beginning with Prit-
chard in 1947, have accepted Ferris' views of the
synonomy of H. oenomydis and H. pacifica with the
result that the J/oploplenra of Rattus in the South-
eastern States is always referred to as 1. ocnomydis,

not 1. pacifica.

Fortunately, further specimens oi /1. ocnemydis
from the type host (Oecnomys hyporanthus ssp.)
have been collected in the Republic of the  Congo
and in Uganda. T have seen the type series of 1.
eenomydis from O. hypoxanthus (344 59 9). 14
49 2@ from O. h. bacchante, Uganda : North Bugishu,
Buyobo, and a pair from O. hypoxanthus, Congo:
Congo du Lemba. T have studied the specimens also
from Grammomys. Dasymys, and Rattus which Fer-
ris referred to H. oenomydis in the original de-
seription.

A study of the true . ocnomydis specimens and
hundreds of Hoploplewra from R. rattus and some
from K. crulans has proven the Hoplopleura of
Rattus rattus and R, exndans from  Madagascar,
Southeast Asia, the Philippines, the Pacific Istands.
the Caribbean Islands, and  Southeastern United
States to be, indeed, different from /. ecenomydis.
Morphological differences between the two foplo-
plenra species are stight. Hopkins (1949) suggests
convergence of form may have occurred, but it
seems  more  likely  that these two  Hoploplenra
species, both typical members of the genus in all
ways, may merely not have diverged greatly in
morphology. 1 suspect a wealth of species closely
related to H. pacifica and . oenomydis exists, par-
ticularly on Australasian Rattus and allies, as well
as on other murid rodents in all parts of the world.
Two such species are described in this paper.

Drsgnosis—/H. pacifica is a member of the hes-
peromydis-affinis group of Hoploplenra. 1t is closest
morphologically to H. oenomydis. Like H. oenomydis,
male and female F. pacifica have lateral abdominal
setae off both the tergal and sternal plates, and the
setae of typical abdominal rows are sword shaped,
paratergal plates 111-V have two truncate apical
lobes, VI has the dorsal apieal lobe truncate and
the ventral lobe more-or-less acute, and plates VII-
VIII lack free apical lobes. The normal setation of
the paratergal plates is as follows: LI[, 2 apical
setae reaching about to apex of lobes: TV-VI, 1
seta as long as apical lobes, other very short; and
VII-VIIL with usual pair of long apical setae. The
male genitalia are similar in /. oenomydis and H.
pacifica (compare figs. 3 and 6). Differences be-

tween [ ccnomydis and H. pacifica are slight and
not all are constant. /1. pacifica has the dorsal apical
angle ol paratergal plate V1 rugose and somewhat
wrapped around the base of one of the two apical
setae (fig. 11); however, one 1. ocnomydis speci-
men [ examined had a tendency toward such a shape
and rugosity. /1. pacifica is a smaller species than
1. venomydis. Respective lengths are as follows:
H. oenomydis & average 1.22 mm.
(11-1.34 mm., 2 specimens measured)
. pacifica 4 average 0.95 mn.
(0R-1.1 mm., 41 specimens measured )
11, ocnomydis @ average 1.49 mnn.
(1.4-1.0 mm., 6 specimens measured)
11, pacifica 9 average 1.27 mn.
(1.03-1.38 mm., 86 specimens measured )
Ferris (1921) gives the length of male H. oenomy-
dis as 0.95 mm. One slight difference may be found
in the heads of the two species (figs. 7 a-d and 10
a-d). . oenomydis has the postantennal angles
more broadly angled (fig. &) than does /. pacifica
(fig. 93. The most constant and easily recognized
difference between H. ocnomydis and . pacifica is
the shape of the thoracic sternal plate. In [/
pacifica (fig. 1 a-j) the lateral angles are rather
bulhous and the margins below are concave. In
1. oenomydis (fig. 2 a-h) the lateral angles are less
rounded, not bulbous, and the margins helow are not,
or only slightly, concave.

Hoplopleura dissicula, ncw species
(Figs. 3, 14, 17, 18-21)

Tyre Dara—Female holotype, male allotype from
Rattus nadleri, Malaya: Selangor, Pahang Road, 33
mi. north of Kuala Lampur, 21 August 1948, R'f-
8334, Traub and Iusoll collectors. A series of pe
types from Romdleri, Malaya: Selangor, as follows:
one male, Pahang Road, 16 mi. north of Kuala Lum-
pur, 4 Sept. 1948, RT-8387, DBI1-3326, Traub and
tnsolt collectors. Three females as above except
It Nov. 1948, RT-8016, BI-4162. One female as
above except 24 Nov. 1948, RT-8650. Four males,
Uln Gombak Forest Reserve, 8 Aug. 1956, R'I" B-
45284, One female as above except 13 Sept. 1936,
RT B-45466. From Rattus mudleri, North Borneo:
Mt Kinabalu, Tenompak, 13 August 1953, Traub
coliector, two fennbe paratvpes, RT B-19208 and RT

3-19213.

Turther specimens of this species were collected
from various Dornean rats, all from At Kinabala:
Ranau, Tenompak, and Bundu Tuban as follows :
from R. rattus balnecnsis 1319 2 from R, r. argenti-
center 29 from R. sabanns 19 2 from R. infraluteus
02y 190 from R crcmorieenter 19 from R, tehite-
fieadi 19 1 and from R, rattns (7) 23 839 2. AMost
of these records are undoubtedly due to straggling or
mechanieal contamination. However, the one group
ol two males and three females irom Rattus rattus
7y, RT DB-20508. may represent a natural infesti-
tion. Note that the host determination is in doubt.

Diacxosis—I1. dissicula is velated to H. pacifica

Jounson: MorrovLeurip bice

and alties. It is immediately separated from .
pacifica and H. sicata, nsp., by having the postan-
tennal angles of the head very marked, produced
anteriorly, and the posterolateral head margins con-
vex (compare fig. 17 with figs. 15 and 16). Fur-
ther, H. dissicula lacks sword-shaped setae on the
abdomen and both sexes have a triangulate apically
acute, dorsoapical lobe on paratergal plate V11
(fig. 14).

DescrIPTION. —FEMALE (fig. 18) : Head (fig. 17).
Anterodorsal head armature (transverse rodlike
thickening anterior to antennae) heavy, straight.
Postantennal angles marked, produced anteriorly:
posterolateral head margins convex. Sensoria of
antennal segments 4-5 contiguous, large.  Dorsal
head sctation as in figure. Thorar. Sternal plate
(fig. 3) longer than broad, narrowed posteriorly.
Abdomen. All abdominal setae rather long, none of
them sword shaped. Dorsally and ventrally with
three narrow but not strongly reduced plates on
typical segments, each plate bearing 7-9 postero-
marginal setae. Several lateral setae off plates both
dorsally and ventrally. Sternal plates of segments
2-3 articulating with respective paratergal plates,
first sternal plate of segment 3 bearing 2 enlarged
setae on either side. Paratergal plate II (fig. 14,
plates TIT-VIII) with hoth apical angles acute; plate
TTT bilobed apically, each lobe subdivided by abrupt
concavity of posterior margin, with two apical setae
extending about to apex of lobes; plates IV-VI
bilobed apically, posterior margin of each lobe ex-
cised, with two apical setae. the dorsal one extending
about as far as apex of lobes, ventral one usually
minute. sometimes half length of longer seta (irue
of plate VI on both sides in holotype): plate VII
with triangulate dorsoapical lobe which is apically
acute: plate VIII lacking apical lobes. (Fxcept in
series from Bornean Raitus ratius (%), RT B-
20308, and one of two females from Bornean K. r.
argentiventer, RT B-20338. These specimens had a
dorsoapical lobe on plate VIIL which was up to one-
thivd the length of the plate bearing it.) Genitalia.
Not diagnostic.

Alsre (hg 19): Head. As in female except third
antennal  segment  dorsally with  slightly  enlarged
posteviorly directed seta. Thorar. As in female. Ab-
domecir. Dorsally with one large plate on segments
4-7. ventrally with two narrow plates per segment.
Tergal plates of segments 4-6 and second tergal
plate of segment 3 with 13-21 long posteromarginal
setae: no setae off plates. None of abdominal setae
sword-shaped.  Paratergal  plates as  in female,
Aedeagus  (figs. 20, 21y With parameres convex
Iaterally, usually strongly so, but differing as shown
in figures.

LExarmm—Female holotype: 1.35 mm.: paratypes:
1.3-1.43 mm. Male allotype: 1.1 mu; paratypes:
1.153-1.2 m.

Hoplopleura sicata, new species
(Figs. 4, 13, 16, 22-24)

Tyvee Data—Llemale holotype, male allotype,

~1
w

two male and seven female paratypes from Ratties
cremoriventer, North Borneo: Mt. Kinabalu, Tenom-
pak, 25 Angust 1953, RT B-20700, B. Walton col-
lector. A series of paratypes, all from Rattus crem-
ariventer, North Borneo, as follows: One femule,
Ranau. 1 Aug. 1953, RT D-19172; one female, Ra-
nau, 2 Aug. 1953, RT B-19179; two females. Trus
Madi, Pampang, Ulu Kaingaran, 21 July 1933, RT
1B-19617; one female, Mt. Kinabalu, Bundu Tuhan,
14 June 1952, RT B-10480. R. 18999: two females,
Ranau, 14 July 1953, RT B-19034; one male, three
females, Ranau, 14 July 1933, RT DB-19039; one
male, one female, Ranau, 17 July 1933, RT B-2054.

DiacNosis-—H. sicata is closely related to- f1.
pacifica and [. dissicula. 1t is immediately separated
from fl. pacifica by baving a narrow dorsoapical
lobe on paratergal plate V]I which, in the female,
is about as long as the plate (hg. 13); and from
/1. dissicula, by having the abdominal setae sword
shaped (compare figs. 22 and 18) and the postan-
tennal angles of the head not extremely marked and
projecting anteriorly (compare figs. 16 and 175,

Descrirrion —FEMALE (g, 22): Head {fig. 16).
With its anterodorsal head armature (transverse rod-
like thickening anterior to antennae) not leavy, its
posterior margin somewhat convex. Sensoria of
antennal segments 4-3 large and contiguous; dorsal
head setation as in figure: postantennal angles
rounded; lateral postantennal head margins straight,
convergent posteriorly. Thoraxr. Sternal plate (fig.
4) longer than broad, rather narrowly rounded
anteriorly, broadly expanded medially, then abruptly
narrowed, with parrowly rounded posterior apex
(not always as narrowly rounded anteriorly as in
figure). .Abdomen. Typical segments with three
narrow but not much reduced plates dorsally and
ventrally, their posteromarginal setae sword shaped:
with lateral setae off plates both dorsally and ven-
trally; sternal plates of segments 2 and 3 articulating
with respective paratergal plates, first sternal plate
of segment 3 with two eunlarged setae on either side.
Paratergal plates (fig. 13) with plate 11 having both
apical angles sharply pointed, plates TTI-VI with two
truncate apical lobes, which may he slightly excised
posteriorly, plate VIT with narrow scaly dorsal obe,
which is narrowly rounded apically and almost same
width throughout, plate VIIT lacking apical lohes.
Apical setae of plate TIT both extending bevond
apical lobes, dorsal seta of plates IV-V] short. ven-
tral one usually markedly longer than apical lohes.
Genitalia.  With the two posteroapical  spinelike
processes  of ahdomen blunt in holotype. usually
blunt in paratyvpes.

Mavk (fig. 23): Head. A\s in female. third an-
tennal segment lacking an obviously enlarged seta
dorsally.  Thorav. As in female, Abdomen. With
one large tergal plate on each of segments +7;
two narrow sternal plates on segments 4-6: pos-
teromarginal setae sword shaped, particul
gate dorsally; tergal plates of segments 47 with
7-9 posteromarginal setae. Paratergal plates as in

- elon-
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female. Usually with one lateral seta off tergal
plates on segment 6 on each side, occasionally lack-
ing these setae; ventrally one or more of segments
4-7 with one lateral seta off plates. Aedeagus. As
in figure 24.

Lexarm—Iemale holotype: 1.7 mm.; paratypes:
1.35-1.8 mm. Male allotvpe: 1.1 mm.: paratypes:
1.2-1.25 mm.

Hoplopleura pectinata (Cummings)
Polyplax pectinata Cummings 1913, 35: Ferris 1916, 174,
205 Ferris 1921, 99, figs. 61, 62; Ferris 1951, 142,
Clenura pectineta: Ewing 1929 190 (designated type of

Ctenura Fawing) s Ferris 1932, 282,

The type series of Hoploplewra pectinata consists
of two male and two female cotypes from Mus
surifer (Rattus surifer), “rat no. 7,” Biserat. Jalor,
Malaya Peninsula. (I have not been able to trace
this locality.) Ferris recorded this species from
Rattus  swrifer (USN.M. mammal No. 86730),
Trong (Trang?), Lower Siam (Thailand).

The type host is a member of the rajalt group of
Rattus.

1. pectinata is a common parasite of Ratfus white-
lheadi (574 499 in 20 collections from Selangor
and Trengganu, Malaya, and 4744 ¢ ¢ in 27 col-
lections from Ranan and Mt. Kinabalu, North Bor-
neo). It occurred frequently on Rattus alticola
(64429 in 1 collection from Pahang, Malaya,
and 222 4 2 2 in 13 collections from Mt. Kinabalu).
It was taken also from Rattus rajelt and rajah-group
species (133 4929 in 5§ collections from Pahang,
Trengganu, Kedah, Selangor, and Perak, Malaya,
and 544922 in 3 collections from Mt Kinabalu
and Ranau). Possibly 7. pectinate occurs normally
on Ratius rapit (1486 3 29 in 2 collections. plus
many alcoholic specimens from one of these. Mt
Kinabalu). It was taken from Ratins miviventer
(158 4 29 in 1 collection, Pahang, Malava). Speci-
mens of Il pectinata were found on K. cremori-
zenter (5342 ¢ in 2 collections from Mt, Kinabala
and Runau), but it is obvioushy not @ common para-
site of this rat. Scattered specimens tvom  other
Ratius species in the survey material were un-
doubtedly due to mechanical contamination.

Although H. pectinata is found on many individual
hosts, seldom are more than two or three lice taken
ofi a particular animal. Notable exceptions were the
one K. nivicenter, with 154 4 9% of H. pectinata
(this was the only louse-infested niviventer col-
lected in the survey). and one of the two louse-
infested K. rapit, which also had a lfarge number of
H. pectinata.

Also of interest 1x the fact that almost three-
fourths of the total adult 71, pectinata collected were
fennales (142 of 200,

According 1o DO L Jobnson, R. wehiteheadi and
K. alticola are velated, but the rajali group is only
remotely related, i at all to R wehiteheadi and R,
alticola. Possibly the wide host vange oi . pecti-
nate is partly primary in wature, but also owing to

successful secondary parasitism. With our present
information it is impossible to say which may be its
primary hosts.

H. pectinata is an oddly modified species but
basically a typical member of its genus. It is not
closely related to any particular group within FHoplo-
pleura. 1t may be recognized by the very broad post-
antennal region of the head: the large, overlapping
paratergal plates: paratergal plate VIII having two
long apical lobes: and the posterior end of the fe-
male with eight stout setae set on prolongations of
the exoskeleton.

Hoplopleura erismata Ferris

[Hoploplewra erismata Verris 1921, 113, fgs. 728, E, 17

Ferris 1938, 136: Jolmson 1959, 580, figs. 20-21, 24, 21,

The holotype female of H. erismata was taken
from the skin of a Callosciurus ferrugineus, South-
cast Siam (Thailand). Paratypes were taken from
C. ferrugineus and C. caniceps. Fervis recorded }/.
crismata also from Tantiops sp., Tenasserim { Lower
Burma). (Al skins in US.N.M). Johnson (1959)
reported this species from C. finlaysons and €. cani-
ceps from various localitics in Thailand. The male
which Ferris recorded from Tamiops is Il. crisimata,
but the occurrence on Tamiops may well be due to
mechanical contamination of the skin after arrival
in the museum.

From Selangor, Malaya, there is a single new
record of one male and three females from Calles-
cinrns nigrovittatus (13-43257).

Among many other differences, 1/, erismata s
separable Trom H. pacifica and allies, 11, pectinata,
and 1. malabarica Werneck, in having the sensoria
of antermal segments 4 and 5 small and  widely
separated : and further separable from [[. pacifica
and allies and 1/, peclinata in that the paratergal
plates lack apieal lobes, the apical angles being
produced into short points. Tts closest relative is
{1, thurmanae Johnson, from Thai Tamiops macclel-
landi. The two species differ in that /[, erismata
has the apical setae of paratergal plates V-V
extending much bevond the apiead points of these
plates.

Hoplopleura malaysiana VFerris
(Figs, 25-28 35, 36)
Haoplopleura mafaysiana Fervis 1921, 79, fies. 44, 45;
erris 1931, 138

The type series (holotype, a femaler was taken
from Rattus vociferans lancavensis { Rattus sabanus
lancavensisy  ( USNAM. skin).  Lankavi  Island,
Alalay Straits. ¢ Langkawi Island, Malacca Straits,
Malaya).

The records given here are the first since the orig
nal deseription. Nine collections containing 44 £
162 ¢, were inchuded in the survey material. Fight
collections were from Ratfus sebanns, the ninth, of
29 9. was from R.oanulleri. Al the host animals
were taken i various localities in Selangor, except
one K. sabanus from the type locality of [/, malay-
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siana, Langkawi Island, Kedah, Malava. For fur-
ther discussion of the hosts see Polyplav insulsa
Terris.

Decause of certain differences between the drasw-
ings of LFerris (1921) and some of the specimens
at hand, figures are incladed of male and female
1. malaysiana. The species may be differentiated
from other Hoplopleura of the area by having the
paired lateral sctae of the first sternal plate of ab-
dominal segment 3 scarcely larger than other setac
on the abdomen (figs. 25, 26). It is further distinct
in having the apical lobes of paratergal plates ITI-
VI narrow and more-or-less rounded apically (hgs.
33, 36).

The width of the head and conformation of its
anterior apex depend on whether the specimen has
been flattened during mounting. Ferris’ specimens
(1921, fig. 4#4) were flattened, and the anterior head
margin is thus truncate rather than rounded. The
parameres of the aedeagus (fig. 27) also vary accord-
ing to flattening, and appear much broader basally
than apically in flattened specimens such as the one
iNustrated by Ferris (1921, fig. 45C). The setation
of the paratergal plates varies in the female. The
female illustrated (fig. 35) has both apical setae of
plates IV-VI extending beyond the apical lobes.
Some females may have one seta on one or more
of these plates smal) or minute. The male apparently
always has one seta on each of plates TV-V minute,
and sometimes one of the setae on plate VI is also
very small.

Hoplopleura diaphora, new species
(Figs. 20-34)

Tvee Data~—Female holotype, male allotype. nine
male and seven female paratypes from Rattus bow-
ersi, Malaya: Selangor, Ulu Langat Forest Reserve,
10 Feb. 1936, R, 44621, A series of paratypes, all
collected in AMalaya from R. bowersi, as iollows:
One male, data as holotype except 28 Sept. 1956, R.
46342, One female as above except 24 Mar. 1933,
RT B-30034. Audy et. al. collectors. One male, four
females, Malaya: Fraser's Hill, Januvary 1936, R-
40030. One male as above except 12 Jan. 1956, R.-
44411, One male, two females. Pahang, the gap to
Fraser's Hill, 12 Oct. 1936, RT DB-455351. Three
males, six females as above except 13 Feb. 1057,
RT B-43917. One male, one female, Pahang. Pine
Tree Hill, 13 Feb, 1957, RT B- 43889, One male,
one female as above except 29 Mar. 1957, RT B-
46010. VFive males, four females as above except R'T
13-36012. Four males, four females as above except
RT 13-46013. Two females, Perak, Mt Brinchang.
27 Sept. 1937, RT B-46791. One male, one female
as above except 23 Sept. 19537, RT B-46818. One
female. Perak, Maxwell's Hill. 18 Mar. 1938, RT
B-47508. One male as above except 19 Mar. 193
RT D-47624.

Dracxosts—//. diephora is not closcly related to

any group within the Hoploplenra. It is immediately
separalle from other Hoploplewra species of the

~1
[

Indo-Malayan region by lacking pairved enlarged
setae on the first sternal plate of abdominal seg-
ment 3, and because this plate is not extended later-
ally to articulate with the corresponding paratergal
plates (fig. 29). Tt is further separable by the pau-
city of abdominal plates; the male having but one
plate per segment ventrally below segment 3, and
the female lacking plates except the usual genital
plates plus one plate on each of segments 2-3 ven-
trally, and 2-4 dorsally,

Descrirtion. —Feaace (fig. 29) : Head. Strongly
sclerotized, about one and one-half times as long as
broad: rounded antertorly, extending well beyond
antennal Dbases: head setation normal for genus.
Sensoria of antennal segments 4-5 contiguous, not
particularly large, occurring only on ventral surface.
TPostantennal angles present; occipital angles sup-
pressed : posterolateral head margins slightly con-
vergent posteriorly. Thorar. Broader than head
about as long as broad. Sternal plate as broad as
long, roughly triangular. Legs. Fhird pair unlike
that of most Hoploplewra in being of normal shape,
not compressed. .Jbdomen. Cuticle leathery in ap-
pearance. With small sclerite typical of Hoplopleura
present between posterior coxae. Dorsally with three
irregular rows of heavy straight sctae on each of
segments 4-7. One thin reduced tergal plate present
on segment 2; plates associated with each of first
two rows of setae on segment 3; with first row on
segment 4: and rarely with a very small sclerotiza-
tion on first row of segment 3. Ventrally, typical
segments with three rows of setae each.  Sternal
plates present only on segments 2-3 and genital
segments. Sternal plate of segment 2 with postero-
marginal setac all of same size, plate thin, articu-
lating with corresponding paratergal plates; plate of
segment 3 reduced. not reaching to paratergal plates
nor bearing paired enlarged setae. Daratergal plates
(fig. 33) reduced: plate 11 with dorsal detached por-
tion, angles of larger ventral part produced into
short points and with two apical setae, one of them
very long: plate TIL triangulate, apices produced into
points, the two apical setae longer than plate; plates
IV-VT similar in appearance, apices produced into
rounded points, each hearing but one long apical
seta ; plates VII-VIIL much reduced, at times almost
missing, each with usual two long apical setae.
Genitalia (fig. 34). With plate reduced, lateral setig-
erous lobes of eighth segment incorporated into
genital plate, each of these plates with three to five
small slender setae. Spermatheca and uterus cvident
in most specimens: uterus bilobed apically.

NMark (fig. 30): Head as in female except third
antennal segment dorsally with two slightly enlarged,
posteriorlyv-directed setae. Thorar and legs. As in fe-
male. Abdomen. One thin tergal plate associated
with row of setae on each of segments 3-7; segment
2 with two such plates. Ventrally with one narrow
sternal plate on segment 2 which articulates with
paratergal plates: two plates on segment 3, anterior
one not extending to paratergal plates nor bearing
paired enlarged setae: segments 4-6 with two rows
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of setac; a small slender plate associated with an-
terior row of cach segment. Paratergal plates as
in female. Aedeagus (fig. 31). Typical of Hoplo-
Plenra, not diagnostie,

Lexera—Female holotype: 1.8 mm.; paratypes:
1.6-1.95 mm. Male allotype: 1.35 mm.: paratypes:
1.2-1.4 mm.

Although H. diaphora is highly modified, its basic
relationships  arc  with the genus  Hoploplenra.
Typical of Hoploplewra are the head setation: the
two slightly enlarged dorsal setac on the third
antennal segment of the male; the presence of a
small triangular sclerite between the coxae of the
third pair of legs: the divided condition of para-
tergal plate T1: the pair of posteromarginal setae
found on either side on the first two tergal plates
of the abdomen. with the central part of the respec-
tive plate margins lacking setac: the form of the
aedeagus: and the number of rows of setac per seg-
ment on the ahdomen in both sexes. fi. diaphora
departs from the typical condition in having lost
most of its abdominal plates: in having only one
apical seta on each of paratergal plates 1V-VI: in
having the third pair of legs normal, not com-
pressed: in lacking paired enlarged setae on the
sternal plate of segment 3, and not having this plate
extending to paratergal plates I1T; and in reduction
of paratergal plates VII-VITL. As well, the cuticle
is leathery in appearance and the sclerotization of
the head, legs, and thorax is much heavier than
usual in Hoploplenra, suggesting the normal con-
dition of the family Linognathidae.

AMany of the departures from the norm exhibited
by H. diaphera may be found to varying degree in
other [oploplenra species. For example, 71, dis-
grega Ferris and 11, einarginate Ferris do not have
the first sternal plate of segment 3 articulating with
the paratergal plates, H. oxymycieri Fer has no
apical setae on paratergal plates TV-VI, and /i,
crratica (Osborn) lacks abdominal plates in the
female according to a pattern approaching that of
1. diaphora. The form and setation of the sternal
abdominal plates of segments 2-3 is similar in I{.
emarginata, H. disgrega, I, alaysiana, and 11,
diaphora, except that in H. malaysiana the plate of
segment 3 extends to the paratergal plates and there
are paived slightly enlarged setac present. Although
the relationship may be remote, M. diaphora finds
its closest relative among the Indo-malavan Hoplo-
plewra in H. walaysiana. The hosts of 1. malay-
stena and 1. diaphora { Rattus sabanus and R. botwo-
ersi respectivelyy are isolated forms of Rattus. Ac-
cording to D. 1L Johnson, Rattus bowersi is super-
ficially closer to K. sebanns than to the other Rattus
specics of the Indo-Madayan region.

Genus Ancistroplax \Vaterston

ropler Waterston 1920, 161; Ferris 1932 308
is 1931, 119,

Tyvee or Gexvs.—_lucistroplay crocidurae \Vaters-
ton, Dy monotypy.
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DescrirmioN ——Antemae four-segmented, sensoria
of usual fourth and fifth segments coalesced into one.
Anterior legs small, with slender claw, middle legs
similar but larger, third legs large, heavily sclero-
tized and compressed, tarsal claw flattened. Thoracic
sternal plate present. Spiracles on segments 3-8,
Paratergal plates present on segments 2-8. those of
segment 2 divided into small dorsal part and larger
ventral seta-bearing part (the dorsal part may be
the paratergal plate of segment 1) ; paratergal plates
of segments 3-7 appear to be divided longitudinally
into two parts by a median line of weak sclerotiza-
tion. Stermal plate of abdominal segment 2 divided
into two parts, other sternal and tergal plates well
developed; female with three such plates dorsally
and ventrally on segments 3-6: male with one plate
on each segment, the plates on segments 4-6 with
two rows of setae, suggesting fusion of twa plates on
cach of these segments: tergal plate of segment 6
with lateroposterior angles produced into iree proc-
ess which is bent apically toward midline of body.

This genus now contains two species, including the
one described in this paper. BDoth species infest
ground shrews of the subfamily Crocidurinae. This
genus is apparently most closely related to Schizoph-
thirus from glivid rodents and Iacmaiopinoides from
moles,

Ancistroplax nasuta, new specics
(Figs. 37-a)

Tyre Dara—TFemale holotype and one female
paratype from “ground shrew,” North Bornen: Trus
Madi, Pampang. Ulu Kaingaran, 21 July 1953,
Andy et. al. collectors, RT B-19638. One female
paratype from “shrew,” Malayva: Pahang, Mt. Brin-
chang, 5300 feet, 10 January 19538, RT B-47287.
D. H. Johnson informs me that the host of the holo-
type is probably either Suncus sp. or Crocidura sp.
Unfortunately, further host data are not obtainable
at this time, but the discovery of a second species
of this highly medified genus is of sufficient interest
to warrant the description of the new form.

Diacxosis—Separable from the only other de-
scribed member of the genus (A. crocidurae Waters-
ton, from Crecidura horsfieldi, Cevlon) in that para-
tergal plates TTI-VTT ail have very short apical setae
rather than with plates 1] and VII with setae at
least as long as the plate bearing them. Female 4.
nasuta does not have the posterior marging of the
abdominal plates concave between the setal hases,
and the sctae are much longer and thinner than in
A, crocidurae.

Descrirrion —FexaLe (fig. 37): Head (fig, 38,
dorsum),  Anterior  to  antennae  narrowed  into
rounded projection which is as long as broad. An-
tennae  dour-segmented,  with  apparent  third and
fourth segments aimost entirely coalesced  (actual
segments involved are 3-3) 1 only one sensorium.
Thorax. Broader than long, expanded dorsally at
level of mesathoracic spiracles. Sternal plate (fig.
39) elongate, narrowly rounded posteriorly, anterior
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apex mare heavily sclevotized than other parts. Ab-
domen. Three dorsal plates each on segments 4-7
and three ventral plates each on segments 4-6. Pos-
teroapical  setae of these plates  elongate  sword
shaped, each with its inclination from the margin of
the plate bearing it fixed according to a pattern as
shown in figure 37. Paratergal plates 1LL-VII simi-
lar in shape (fig. 40), each with two luge truncate
apical lobes; median part surrounding spiracle semi-
membranous ; apical setae minute, set on scmimem-
branous median part; this part of margin never
strongly convex: plate VIIT lacking lohes, with long
apical setae. Genitalia. With the pair of postero-
apical processes at tip of abdomen long and pale,
not heavily sclerotized nor spinelike in appearance.
Pasterior lip of vulva densely covered with small
spictles o pusterior margin of vulva finbriate.

Mare: Unknown,

Lexori—lolotype and paratypes: 1.6 o

Genus Neohaematopinus N johery
Neolwematopinnes Mjoherg 1910, 1605 Fereis 1923, 237
(sinks Acanthopinus, Linognathoides and  Lutegus);
| < 19320 283 (sinks Ahaemalopinusy ; Ferris 19351,
185 ( s Petanristophthirus) ; Johnson 1960, 43.

Ceanthopinns Mijdherg 1910, 160 (type: dcanthopinus
seiurinus Mjoberg, n. n. for FHacmatopinus anten-
natus Oshorn, preoce.).

Lirognathordes Commings 1914, 139 (type: Linoguath-
wides citelli Cummings ).

Lutegus  Fohrenhols 1916, 31 ttwype:  Heacmatopinns
(Polyplory pectinifer Neumann}.

chacmatopings Fwing 1920, 197 (type: Neohacmato-
pivns fvornatus Kelloge and Ferris),

Detauristopittiirns Fichler 1949, 12 (type:  Neohae-
matopinis petanristae Ferris).

Tyre or GeNvs—HMHaematopinus scinropteri Os-
horn, by original designation,

KEY TO THE INDO-MALAYAN sPE
OF NEGHAEMATOPINU Y

DA

1. Postantennal area of head very bread: postan-
tennal heald margins straight, parallel; post-
antennal angles distinet  (hg. 44) . 2

Head ot especially broadened behind antennae;
lateral margins somewhat convex: lacking
distinct postantennal angles (g, 47) 3

2(1). Basal antennal segment with heavy short spine
dorsally near posteradistal angle (hg. 41A):
female with short spinclike setae interspersed
antong normal setae on second tergal plate of
abdominal scgment 2 (fig. 44); male un-
known . pansus
tasal antennal segment lacking heavy dorsal
spine  although an enlarged seta 1s present
well m from apex (hg. 4183 ; no shortened
and spinelike sctae present on female abdomen
kinabalensis

3i1). Plates  associater] with all  ventral  abdominal
rows of  setae 4

Such plates completely abseut or only one plate

present per segment, the posterior row lack-

e a plate 3

4(3). Abdominal plates well developed  (fig. 47) :
thoracic sternal plate distinctly  longer than
broad, its posterior angles not praduced into
points  (fig. 66) robustus

Abdominal plates narrow, thoracic sternal plate
ahout as browd as long, posterior angles pro-
duced into short points ¢ fig. 65) pallidus

53(3). Paratergal plates mueh reduced: plates 111-VI
cach having at least one of the two apical
setac much shorter than the plate (fig. (1)
_..batuanae

Paratergal plates not reduced, apical setac on
plates TIT-VT all as long as or longer than
the plates bearing them 6

6(5). Abdomen lacking plates ventrally  except _for

gental plates elbeli

Abdomen with a ventral plate on cach of ab-
dominal segments 3-6

~1

7(6). Posterodistal angles of basal antennal scgment
usaally prolonged and always 1 ing an en-
larged spinelike seta (fig. 43A-1D)  calloscinxi

Posterodistal angle of basal antennal  segment
never prolonged, spine uot present on this
angle but an enlarged scta present dorsally,
proximal to the posterodistal angle cognatus

Descrirrion.—Antennmae  five-segmented, sexually
dimorphic, male always with one or two stout setae
dorsally on third segment (the African species have
one stout seta, all others have two), sometimes thivd
seginent markedly prolonged apically.  Sensoria of
antennal segments -5 small and separate. Usually
with distinct postantennad angles. Usually hut not
always with tarsal claw of first leg apically bifid
tnot true of the African species except N faures
(Bedfordy, and of certain non-African  species).
IFivst pair of legs small, second and third pairs sub-
equal, at times third pair larger than second, hut
never flattened or expanded. Al but one species
with thoracic sternal plate present. Paratergal plates
always present on segments 2-8, sometrimes an an-
terior plate present (probably that of segment 1) :
spiracles on segments 3-8, There a tendency to
have three or more apical setae on paratergal plates,
especially those of segments 7-8. Abdomen o male
always  with some  development of tergal plates:
female may lack these plates except on segnmient 2
or 2-3. Male almost always with second row of
dorsal setac on segment 2 with at least a slightly de-
veloped tergal plate which, if not strongly reditced,
is posteriorly emargimate and with the lateral setac
at each end of the row different in size from the
others and somewhat radially arranged. Male usually
with one tergal row of setae on each segment (not
segment 20 which has two rows) except the petainr-
istac-group of species, which have two rows. All
males have two rows of sternal setae on segments
2-6. Females usually with two rows of tergal setae
on segments 2-7 and two rows of sternal setae on
segments 3-6: the African species have three rows
on these segments.

About 30 valid species have been deseribed. The
genus is worldwide in distribution and the species
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occur almost exclusively on sciurids. Three of the
cight Indo-Malayan species arc described i this
paper.

Neohaematopinus callosciuri Johnson
(Fig. 43 A-E)
Neohuematopinus callosciri Jolmson 1959, 5381, figs. 27,

28, 34b, 35¢, 42, 43.

The male holotype and female allotype were taken
from Callosciurus finlaysont, Thailand: Loei, Dan
Sai, Kok Sathon, Phu lom Lo Mt, 26 Teb. 1053,
RE-4800, R. Ii. Elbel collector. A long series of
paratypes was taken from . finlaysoni, C. caniceps,
and C. erythracus from many Thai localities and
from Formosan C. erythracus.

In Malaya N. callosciuri was  collected  from
Calloscinrus caniceps (74429 in 5 collections
from Selangor and Perak); . nigrovitiatus (19
from Selangor): C. notatus (164 22 ¢ in 5 collec-
tions from Selangor); and C. fenunis (392 in 3
collections from Sclangor and Perak). There was
one collection from Lariscus nsignis (19, 19
nymph. and 14 nymph from Selangor). The nor-
mal occurrence of N. ecalloscinri on Lariscus remains
to be verified. Bornean collections of a species which
is probably callosciuri werve as follows: from (.
nigrovittatus (13 from Mt Kinabala) : C. notatus
(225429 in 9 collections from Beaufort, Ranau.
and Mt. Kinabalu) : and C. prevosti (76499 in
3 collections from Ranau and Mt Kinabalu). Speci-
mens which may belong to this species also occurred
on Bornean pigmy squirrels, with the following
records, all from Mt Kinabalu: from Glyphotes
simus (64399 in 1 collection); Glyphotes sp.
(58499 in 2 collections) ; and “pigmy squirrel”
(Glyphotes?) (114499 in 1 collection).

N. callosciuri may he distinguished Trom other
Indo-Malayan Neohaematopinus, except N. cognalus
Johnson, by a combination of the following: head
not strongly expanded posterior to antennae: basal
antennal segment with ventral, flattened tubercle:
male with one tergal plate on each of segments 3-6
and with only one sternal plate on segments 4-6, al-
though two rows of setae are present on each of
these segments; female with only one plate but
two rows of setae on abdominal segments 3-7 dor-
sally and 3-6 ventraily. [t differs from the closely
allied N. cognatus in having an enlarged spinclike
sete on the posterodistal angle of the basal an-
tennal segment.  This angle is usually prolonged.
Like most other species of Neohaematopinus, the
tarsal claw of the first leg is apically bifurcate.

The variation demonstrated in size of the postero-
distal spine on the bhasal antennal segment of N. cal-
losciuri is of considerable interest. Specimens from
Formosan, Thai, and Malayan Callosciurus species
always have the spine well developed and the pos-
terodistal angle bearing it somewhat prolonged (fig.
43, A and C). Specimens from Bornean  Callos-
ciuris species always have this spine nmuch smaller
and the posterodistal prolongation shight or absent
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the. 43 B and D). The size difierence is not de-
pendent upon the species of Calloscinrus involved,
and argues against the existence of a different louse
species on Bornean Callosciurus. The variation ap-
pears to be geographical in type. Figure 43, A-D)
shows the differcnce in specimens from Malavan
C. natatus and C. wnigrovittatus as opposed to Bor-
nean squirvels of the same two species. Tn each case,
the spine of Malayan specimens is large, that of
Bornean specimens small.

A different type of variation occurs hetween speci-
mens {rom Bornean Calloscinrus and those from
Bornean Glyphotes. In this case the spine on the
basal antennal segment of Glyphotes specimens (fig.
4382) is larger than that of Bornean Callosciuris
specimens, but distinctly smaller thaun the spine in
Malayan specimens. Further, specimens from Gly-
photes are smaller than ordinary N. calloscinyi (€
1.6-1.8 mm. from Glyphotes; ¢ 2.0-21 mm. from
Malayan and Bornean Callosciwrus). An intensive
study of the species of Neohacmatopinus from Cal-
losciuris and Glyphotes from many different areas
might shed light on the phenomenon of variation
in the Anoplura. To date the study oi iniraspecific
variation within the Anoplura, based on host or
geographical differences. has been confined to study
of variation in Pediculus Juumanus L., and equivocal
conclusions have been drawn by the various investi-
gators.

Neohaematopinus cognatus Johnson

Neohacmatopinus counatus Johnson 1959, 383, fies. 33a
35d, 39, 44,

N, cognatus was described from the male holotype
and female allotype from Menctes berdimorei. Thai-
land: Loei, Dan Sai, Kok Sathon, Phu Lom Lo Mt
8,000 ft., 22 ¥eb. 1935, RE-4765, R. E. Llbel col-
lector. A long series of paratypes, all from Menetes
berdmorel, was collected in Chaiyaphum, Kanchana-
buri, Thet Buri, Nakhon Sawan, and Lop Buri
provinces. Thailand.

During the present survey, specimens  indistin-
guishable from N. cognafus were collected in North
Borneo inone in Malaya). The majority came from
Dremonys everelti and Dremomys sp. from 2\t
Kinabalu and Trus Madi (273299 in 11 collec-
tions from D. ezerciti and 154 8 2 @ in 7 collections
from Dremontys sp.). Specimens which are prob-
ably this species were taken from Calloscinrus jen-
tincki (1419 in 2 collections, Mt. Kinabalu and
Trus Madiy and Nannosciurus whiteheadi (25 & in
I collection from Mt. Kinabalu).

N. cognatus may be distinguished from  other
Indo-Malayvan  Neohacmatopinus species except .\
callosciuri by the characters given under N. callos-
ciurd. Tt differs from N calloscinri in lacking an
enlarged spinelike seta at the posterodistal angle of
the bhasal antennal segment although a slightly en-
larged, but not spinelike. seta is present dorsally,
proximal to the posterodistal angle: and because
this angle is never prolenged.
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The Bornean specimens from Dremomys pose a
fuestion. According to D H. Johnson the type host
of N cognatus, Menetes berdmorei, is found only in
Thailand or just without its borders, and Menctes
is probably a monotypic genus. Species of Dre-
momys, on the other hand, are found in Thailand,
Alala and dorneo.  Malayan and Thai Dye-
momys rufigenis ave infested by N. elbeli Johnson,
a species not especially closely related to cognatus.
N elbeli or a related species does not oceur on
Bornean Dremontys everett, as one might expect,
but rather, we find N cognatus or a species very
similar to it. . . Johnson has told me that Dre-
wontys  cveretti might be  considered the closest
ecological “replacement” for Menetes in Borneo.
Thus. \. cognatus may be a secondarily acquired
parasite of Iremomys eveictti.

-

The specimens from Nannoscinrus wohiteiteadi ol
Callesciurns jentineki have a  tendency  for the
shehtly enlarged dorsal seta of the basal antennal
segment to be close to or actually upon the postero-
distal angle. Available specimens are too few to
decide whether this difference might be present in
a signtficant number of specimens from Nannoscin-
ries and o jenticki.

Neohaematopinus pansus, new species
(Figs. 417, 42, 44-40)
Tvee Data-—Female holotyvpe from Petaurillus
Jrosei, North Dorneo: Ranau. 13 July 1933, RT B-
19016, R, Traub collector.

Draaxosts—This species is related to N, capifan-
cis Johnson Trom Thai Hylopetes phayrei, and N
kinabalensis Johmson from Bornean f{ylopetes sagil-
ta larrisonis Trois easily distinguished irom both
these species by having a very heavy short spine
dorsaliy near the posterodistal angle of the basal an-
tennal segment and, at least in the female, in having
a shart dorsal posteriorly directed spine on each of
antennal segments 2 and 3 i compare fgs. 1A and
Ji. It differs further in the female in having the
second tergal plate of ahdominal segment 2 with
short spinelike setae interspersed amongst the normal
long thin posteromarginal setae.

Descrieriox—Vesmare  (fig. 44): Head (hig.
+L. Anteriorly broad and flattened ; postantennal
angles marked; postantennal area very broad, the
Jateral head margins extending about as far as apex
of basal antennal segment. Dasal antennal segment
about as long as broad, with heavy spinelike seta
dorsally at posterodistal angle: segments 2 and 3
each with dorsal posteriorly directed spinelike seta.
Thorav. \Vith sternal plate (fig. 46) longer than
broad, posteroapical margin concave, posterior angles
rounded.  Prothoracic pleural apophysis extremely
long. Legs. Tarsal claw of first leg apparently
apically bifurcate.  Abdomen. Tergal and sternal
plates well developed, two plates on each of segments
2-7 dorsally and ventrally : plates with long thin pos-
teromarginal setae; second tergal plate of segment

2 with short spinelike setae interspersed amongst

long thin posteromarginal setae. One lateral seta off
plates on each side of each typical segment both
ventrally and dorsally. Paratergal plates (fig. 45)
with HI-VI having sharply pointed apical angles,
pairs of apical setae about as long as plate bearing
them, each seta flanked basally by sharp projections
of posterior plate margin, and median ¢hird of plate
(nieasured in a longitudinad direction) less heavily
sclerotized than outer parts. Genitalia (fig. 42).
With genital plate triangulate, about as long as
broad, truncate posteriorly: lip of vulva delicately
fimbriate; Jateral setigerous lobes of eighth segment
clongate, set obliquely, bearing one medium-sized
and two small thin setae. -
Alare: Unknown.

LeExeTn—1.6 mm.

Neohaematopinus kinabalensis Johnson
Neolwematopinus kinabalensis Johnson 1939, 349, figs.

48, 51, 53, 61-63.

This species was deseribed from the male holotype
and female allotvpe from Hylopctes sagitta harvisoni,
North Borneo: Mt Kinabalu, Tenompak. 3000 it
31 June 19532, RT I3-9089.

N kindbalensis is distinguished from all oriental
species of Neohacmatopinus except those occurring
on flying squirrels (N capitancus from Thailand and
N pansus) by having hoth the postantennal and oc-
cipital angles of the head strongly marked, and with
the postantennal part of the head very broad, It
may be distinguished from N. pansus in that an-
tennal segments 2 and 3 do not bear o stout. short
seta posterodorsally, and the stout, short. dorsal seta
on the basal antennal segment is set closer to the
hase of the segment than to the apex. The two
species differ also in the female genitalia, see fig.
43 (N, pansus), and Johnson (1939, fig. 481, It
wsily separated from N capitancus in that the
basal antennal segment is as broad as long, rather
than considerably Jonger than broad. The two spe-
cies also differ in the male and female genitalia. see
Johnson (1959, figs. 47, 48, 533, and 56).

s ex

Neohaematopinus elbeli Johnzon
Neohaematopinus elbeli Johnsou 1959, 392, figs, 6468,

The male holotype, female allotype, and two para-
types, one male and one female, were taken from
Dremomys rufigenis, Thailand: Loei, Dan Sai, Kok
Sathan, Phak Khi Nak Mt, 19 March 1933, RE-
4977, K. E. Elbel collector.  Four male paratvpes
were taken from pearby localities, all from Dye-
montys rufigenis.

In the present survey there were 194 4 23¢ 2 in
four  collections, all irom  Dremomys  rujigens,
Malaya: Pahang, Mt Brinchang.

The above-mentioned specimens are similar in all
respects to the type series. It should be noted that
m common with most species of Neohacmatopinus,
the tarsal elaw of the first leg is hifureate apically.
In XL elbeli the Difureation is shallow and may be
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easily missed unless the claw is in a good position.
Also, like all the known species of Neohaematopinns
from Southeast Asian squirrels, except those from
Hylopetes and Petaurdlus, the basal antennal seg-
ment has a small ventral tuberosity which is flaplike
along its posterior edge.

It is distinguished from the other species o Neo-
haematopinus from Indo-Malayvan squirrels by a
combination of having the postantennal arca of the
head normal, not especially broad: female lacking
plates on abdominal segments 3 through 7 dorsally,
and 2 through 6 ventrally; and the male lacking such
plates ventrally on all but the genital segments,

Neohaematopinus robustus, new specics
(Figs. 47, 48, 50, 36, 57, 06)

Tyre Dara—Male holotype. female allotype, one
male, and two female paratypes from  Petaurista
elegans punclatus, Malaya: Pahang, Mt. Brinchang,
elev. 5,500 it., 26 Sept. 1957, RTD-46779. One male
and two female paratypes with data as above except:
elev. 5,200 ft., 11 Jan. 1958, RT B-47345.

Diacxosis—N. robustus is a member of the
group of Neohacmatopinus species which infest
Asian giant flying squirrels of the genus Pctaurista.
It may be separated from N. petanristac Ferris by
a combination of the following characters: the ah-
dominal tergal and sternal plates are not strongly
reduced. the body form is slender, the thoracic ster-
nal plate is obviously longer than broad (compare
figs. 64 and 66), and in the male the lateral nar-
gins of the parameres are markedly convex and the
pseudopenis extends well heyond the tips of the
parameres (fig. 30). As well, there are fewer lateral
setae off the tergal and sternal plates of the abdo-
men, especially in male N. robustus which does not
have more than one seta, and often none, on each
side opposite each sternal or tergal plate. N. robus-
tus is distinct from N. batnanac Ferris and N. palli-
dus, 1n.s described in this paper, in having the
tergal and sternal plates of the abdomen normal and
a differently shaped thoracic sternal plate (compare
figs. 62, 63 and 66). It further differs from bafnanae
in having large paratergal plates bearing apical
setae, both of which are as long as the plate bearing
them (compare figs. 57 and 61).

Descrirriox.—Mare (fig. 48) : Head. Longer than
broad, anteriorly flattened, lateral postantennal mar-
gins paratlel, postantennal angles obsolescent. Basal
antennal segment with large, strong seta at postero-
apical angle: third segment with two dorsoapical
short. spinelike setae, Thorar. About as long as head,
sternal plate (fig. 66, 29 longer than broad, lateral
and anterior margins angled, posterior margin not
markedly concave. Legs. Tarsal claws of first pair
apically bifurcate. lbdomen. Dorsally segments 2-6
with two nrrow hut not strongly reduced  tergal
plates. Dosterior margin of second tergal plate of
segment 2 shightly emarginate, with radial setae
weakly developed but evident (fig. 50). Never with
more than one lderad seta opposite each tergal plate.

PPosteromarginal setae on both tergal and sternal
plates long and thin.  Ventrally with usual two
sternal plates on each of segments 2-6, never more
than one lateral seta off each plate. Paratergal plates
(fg. 57, ?) well developed, plates IL1-VI with
apical angles produced into short points and with
apical setac as long as plate bearing them.  Plates
VIL-VIIT each with three apical setae, the dorsal
one captured from the dorsal integument. Aedeagis
(fig. 56). DBasal plate with narrow anterior apex,
expanded basally; parameres with lateral margins
markedly convex, about equal in length to pseudo-
penis.

Fesare (fig. 47) : Head, Thorax, and Legs. Ns
in male except third antennal segment unmiodified.
Abdomen. Tergal and sternal plates narrow but not
strongly reduced, one to three setae present laterally
off cach side of most plates both dorsally and ven-
trally. Paratergal plates (g, 57) as in male. Geni-
talia not distinctive.

Lexarin~—Male holotype: 185 mm.: paratypes:
1.8-1.9 mm. Female allotype: 245 mmw; paratypes:
21-24 mn.

The petanristac-group of Neohacmatopinus species
from giant flying squirrels (genus Petawrista) are
typical of the genus in shape of the head, the legs,
and the male genitalia. However, unlike all other
species of Neolaematopinus, the male has two tergal
plates on abdominal segments 3-6, rather than only
one plate on each of these segments.

According to D, H. Johnson, P. petaurista and
P. taylori ave closely related species, which probably
accounts for the fact that one of the new species
described herein (N. pallidus) oceurs on hoth species
of flying squirrels. The host spectra of the other
three species of the pefauristac-group are unknown.

Neohaematopinus pallidus, new species
{Figs. 49, 52, 53, 55, 59, 60, 62, 63)
Neohacmatopinus  petanristae, Johnson 1939, 394 cerr.

det ).

Tyer Dara—2Nale holotype. female allotype, one
male and one female paratypes from Petanrista tay-
lori, Thailand: Prachuap Khiri Khan, Ban Khiua
Klang, 14 Dec. 1938, RIE-2032. (These specimens
were reported as N. pefauristae Ferris by Johnson
1939). Two male, three female paratypes from
Petaurista petaurista melanotus, Malaya: Selangor,
Pahang Road, 17th mile, 21 Aug. 1956, RT [-43316.

Diacxosis,—Near N, petauristac and allies. V.
pallidis is immediately separable from N robustus
in having the tergal and sternal plates of the abdo-
wen much reduced and at times  incomplete, and
from N, robusius and N petauristac in that the
thracic sternal plate is concave posteriorly  (com-
pare figs. 64, 63 and 601 and the paratergal plates
are snaller and poorly  sclerotized  (compare fi
57,38 and 5000 It differs further from N, petanris
tae i that buth males and females never have more
than cight marginal setac on any tergal or sternal
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plate on abdominal segments 3-6. 1t may be dis-
tinguished from N. bafuanae by its much larger size
(N. batuanae &, 13 mov. and ¢, 1.8 mm: pallidus
&, 1.7 mm. and @ 2.15-24 mm.), by having re-
duced but definite sternal and  tergal  abdominal
plates, in having both apical sectac of paratergal
plates TTI-VI as long as or longer than the plate
bearing them (compare figs. 60 and 61), and in the
male by the second tergal plate of segment 2 heing
much narrower (compare tigs. 49 and 51}, and the
parameres of the aedeagus not at all convex laterally
(compare figs. 54 and 35). (Note that the pseudo-
penis has been broken off in the allotype male of
N batuwanace.)

Descrierron —Mane  (fig. 33): IHead. Broadly
convex anteriorly, postantennal angles obsolescent,
lateral postantennal margis straight and paradlel.
Strong long seta at posteroapical angle of basal an-
tennal segment, third segment with two shoert spine-
like setae dorsoapically. Thorax. Broad, about as
long as head. Sternal plate (fig. 62) concave poste-
riorly, lateral margins convex, anterior margin an-
gled. Legs. Tarsal claws of first legs apically bifur-
cate. Abdomen. Stout. All setae long and slender.
Radial setae ol second tergal plate of segment 2 (hg.
49) evident but not marked. Terga 3-6 with two
plates and rows of sctae; plates narrow, at times in-
comiplete ; never with more than cight posteromargin-
al setac on a plate. Segments 3-6 with one or two
setae on each side off tergal plates. Setation of ven-
ter similar to that of dorsum. plates normal, two per
segment on segments 2-6. Paratergal plates (fig. 60)
with apical angles only shghtly pointed, plates small,
weakly sclerotized, at least one of two apical setae
longer than plate bearing it: plates VIT-VII] ecach
with three apical setae, the dorsal one captured from
the dorsal integument. Aedeagns (fig. 55). \With
basal plate narrowed anterior parameres  long.
with straight lateral margins, pseudopenis shorter
than parameres.

Fenare (fig. 32): Head, Thorax, and lLegs. As
in male except third antennal segment unmodified.
Abdomen. Similar to male except ior usual sexual
differences.  No more than eight posteromarginal
setac on tergal and sternal plates of segments 3-8.
Genitalia. Not distinctive.

LEe H.—\ale holotype and paraty)p
female allotype: 2.4 mnw: paratypes: 2.15

1.7 mm.:
3 mm.

Neohaematopinus batuanae Ferris
(Figs. 31, 34, 01, 63)
Nevhacmatopinus batuanae Ferrvis 1923, 261, hg. 1671
Ferris 1931, 190,
The female holotype and male allotype were taken
from the skin of a Peiaurista batuana (. petanrista
batnanay, Bata Islands, Malaysia,

I, batuanae may be distinguished from other Indo-
Malayan Neohacmalopinus species, except the petair-
istac-group. in having the abdominal plates much
reduced and mainly absent and the male with two
tergal rows on abdominal segments 3-6 rather than

one row on each of these segments. Tt can be sep-
arated from N. robustus and N. pallidus by the fol-
towing : It has very small paratergal plates (fig. 61),
with plates TII-VI ecach having one apical seta
shorter than the plate bearing it. Tt is further dis-
tinct in lacking abdominal plates (except for the
usval genital plates) on all but terga 1, 2, and 9
of the female and terga 1 and 2 of the male.

Sathrax, new genus

Descrirrion.—Antennae  five-segmented, sexually
dimorphie, third segment of male antenna dorsally
with two stout short posteriorly-directed setae. Post-
antennal and occipital angles present. Head and an-
tennae ventrally with raised, apically free, pointed
tubercles.  Thoracic sternal plate present. Protho-
racic pleural ridge and apophysis present. First pair
of legs small, second and third pairs larger, subequal.
Paratergal plates present on abdominal segments
2-8; spiracles present on segments 3-8 Female dor-
sally with two rows of setae on abdominal segments
2-7, plates associated with the two rows on segment
2, remaining segments lacking plates; ventrally with
two rows on segments 2-6, plates associated with
both rows on segment 2 and first row of segments
3-6. Male dorsally with two rows of setac on seg-
ments 2-6, plates associated with two rows of seg-
ment 2, the second plate with posterior margin ex-
cised medially, this margin bearing a group of radi-
ally arranged setae laterally on either side; iollowing
segments lacking plates: ventrally setation and plate
arrangement as in female.  Moxoryeirc—~Type of
genus: Sethrav  dwrws, new  species.  Sathrar—
From the Greek, meaning “louse™: masculine.

Superficially  Sathrar is most closely allied 1o
Docophthirus Waterston, from .dnathana, a tree
shrew, approaching this genus in having thornlike
tubercles on the venter of the head and antennae.
It departs from Docopiithirus in possessing a tho-
ricic sternal plate. in that the male has radially
arranged setae on the second plate of abdominal
tergum 2, and two rows of setae on terga 3-6
rather than only one: and in both male and female,
abdominal plates are present on typical segments
ventrally, not dorsally.  As well, the prothoracic
pleural apophysis and pleural ridge are present in
Sathrax, though weakly sclevotized in the only
known species.

Affinities to Neohacmatopinus Mjoherg arve clearly
shown in shape and dorsal setation of the head, size
of the legs, and in the presence of radial setae on
the sccond plate of abdominal tergum 2 in the male.

More specifically, Sathrar approaches the petauris-
tac-group of Neohacmatopinus in having two rows
of setae on abdominal terga 2-6 of the male, a con-
dition unusual in Neolaenmatopinus-like forms.

Sathrax durus, new species
([Figs. 67-73)
Tvee Dava—Male helotype, female allotype irom
Tupaia ghs. Majaya: Selangor. Ulu Langat Forest
Reserve, 25 Jan. 1957 RO 47287, A series of parn-
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types, all from Tupate glis, Malava, as follows: one
male, one female, data as for holotype except R.-
47233, Ome female, Selangor, Bukit Lagong For-
est Reserve, 22 TFeb. 1938, RT B-47118. liight
males, cight females, Perak: Maxwell's 1l elev.
4300 ft.. 20 Mar. 1958, RT DB-470648.

Descrirrion —Mare (fig. 0831 [fead. Longer than
broad, evenly rounded anteriorly. anterodorsal head
armature broad, convex, heavily sclerotized.  DPost-
antennal and occipital angles marked: postantennal
head margins straight, slightly convergent posteriorly.
Gular region of head venter (hg. 71, ? ) covered with
pointed tubercles: hasal and second antennal seg-
ments ventrally with such tubercles, venter of basal
segment also with one squared ilaplike lobe on
proximoanterior part; third antennal segment with
distal margin secrate in appearance veutrally, not
especially prolonged anteroapically, the two enlarged
spinelike setae close together, set on slight prom-
inence of the dorsal surface (fig. 09). Thorax.
Broader than head:; with prominent longitudinal
sclerotizations dorsolaterally ; thoracic sternal plate
(fig. 73, 2) somewhat longer than broad, postero-
apical angles dlightly produced. Legs. First pair
with specialized elongate broad seta subapically and
laterally on thumblike process of tibia which opposes
tarsal claw (hg. 70, ?) (a tendency toward the
same maodification occurs in certain species of Neo-
hacmatopinusy. Abdomen. Radial setae of  second
plate on tergum 2 arranged in groups of three or
four. Segments 3-6 dorsally with two to four heavy
straight setiae in each of two rows; these rows very
close together; ventrally rows on segments 3-6 with
four or five slightly thinner setae. and laterally one
small seta on each side of seguients 3-4 near corre-
sponding paratergal plates. Paratergal plates 11 (fig.
74, @) wrapped around lateral margin of body, bear-
g one long and one short apical seta; plates I11-
V1 similar to one another in shape, diminishing
in size from anterior to posterior, posterior margin
of plate concave between setal bas apical points
sumewhat produced, rounded; pairs of apical setae
all as long as plate bearing them: plates V1I-V1]]
lacking posteroapical angles, apical setae long: plate
VT with three apical setae, the third heing ¢
tured from the dorsal integument «a similar modifi-
cation is common in Neohaematopinus). Aedeagus
(fig. 72}, With long thin basal plate; parameres
slightly convex, thin; pseudopenis broad hasally,
lacking serrate lateral margins, arrow-shaped apex
extending beyond tips of parumeres.

(fig. 67): Head (hg. 71). in male
except third antenmal segment not modified. The
allotype has the antema abnormal on one side. with
only four segments. Thorax ind Legs. As in male.
Abdomen. Much as in male except no radial setae
on tergmn 20 vows on terga with highly variable
number of setie (three to seven) ; sternal rows with
four to five setae ecach. One paratype femade s ab-
normal in having three apical setae on paratergal
plate 111 on one side. Genitalia tig. 75). With
Literal setigerous lohes of segment 8 incorporiated
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into genital plate, bearing four or five mediam-sized
posteroapical sctace.

Lexarin—>Male holotype: 1.25 mm.; paratypes:
1.1-1.35 mm. Female allotype: 1.4 mn: paratypes:
14-1.6 mm.

Genus Polyplax Linderlein

Polyplar Enderlein 1904, 142, 223; TFerris 1923, 183
(sinks Eremophthirins) ; Ewing 1935, 201: Fahrenholz
1938, 239: Ferris 1951, 199; Johnson 1960, 48 (sinks
Symoca).

livemophthirius  Glinkiewicz 1907, 381 (type: FEremo-
plttlirins  werneri Glinkiewicz ) Ewing 1935, 201,
IFahrenholz 1938, 242,

Haematopitus (Polyplax): Neumann 1909, 529,

Symoca Fahrenholz 1938, 243 (type: Polyvplax bra-
chyrrhynchns Cummings); Ferris 1951, 220.

Tyee o GeENuvs~['cdiculus spinulosus Buarmeis-
ter. by original designation.
KEY TO THE INDO-MALAYAN SPRECIES
OF POLYPLAX

1. Abdowminal plates reduced, occupying only the
central third of any segment (fig. 70) 2

These plates not reduced, occupying nearly the
entire area of cach segment 4

2¢1). One of apical setae on each ol paratergal plates
-1V very long insulsa

Both apical setac on plates IIL-1\" shorter than
the plate 3

325, Head less than one and one half times as long
as broad: paratergal plate VI never with
both apical setae longer than plate expressa

Head almost twice as long as lwoad, plate \'1
with both setae much longer than the plate
bullimae
4¢1. Paratergal plates 11-VT each with apical sctae
much shorter than the plate bearing them
spinulosa
At feast some of these plates with one or both
setac as long as or longer than the plate
hearing it 3
504y, Plates 1=\ each with one short apical seta and
one as long as the plate . tarsomydis
Plates 11I-\T each with both apical sctae as
long as or longer than the corresponding plate
i reclinata

DescrirrioN.—Antennae five-segmented, third seg-
ment inom may be modified and bearing a short
stout dorsai apical seta: commonly basal antennal
segment of male larger than that of female. Sensoria
of antennal segioents 4-3 Jarge and contiguous or
smaller and separate.  Thorax usually but not al-
ways with distinet sternal plate.  Anterior pair of
legs small and weak with slender claw; middle pair
larger with stouter claw; posterior pair still larger
with stouter claw which may be somewhat flattened,
but leg proper never strongly compressed.  Abdomen
with paratergal plates developed on segments 2-8
except in one aberrant species that may not belong
in Polyplax, and adways with spiracles present on
segments 3-8, Abdominal tergal and sternal plates
usually present, female always with two rows of
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cetie on terga 4-7 and sterna 3-7, male with one
row ol setae on each tergum; one or two rows on
sterna 2-3: one row on remaining sterna. Ventral
plates of abdominal segments 2-3 never produced
laterally to articulate with or to approximate the
paratergal plates of these segments.

There are about 46 valid described species of
Palyplax. The distribution of this genus is world-
wide, mainly on myomorph rodents, althongh one
species occurs on shrews and another on a South
American  hystricomorph  rodent.  Six  species are
nown to occur in the Indo-Malayan vegion. One
of these species is described in this paper as new.
Two of the species are cosmopolitan in distribution,
P. spimlosa and P, reclinata.

Polyplax spinulosa (Burmeister )
Pedicidus spinulosus Burmeister 1839, No. 8.
Polyplax spimdosa: Ferris 1923, 187, figs. 119, 1207, D,
I°, and M. Jolmson 1939, 597, fig. 73.

This cosmopolitan species has as its normal hosts
Rattus  rattus  and  Ratius  norzegicus.  Johnson
(1959) found it to be a relatively rare species on
Rattus rattus in Thailand. Tt has been reported from
K. cxulans in the Philippines and irom K. stridens
tof the sabanns-cdwardsi group) in Malaya by Fer-
ris (1923).

fn the Malaya-Uorneo surveys, I, spinulosa was
taken most commonly from Rattus rattus diardi:
199 9 in 11 collections, from Kuala Lumpur, Se-
langor, Malaya, and 59 ¢ in 1 collection from Mt
Kinubaly, North Borneo. One female was taken
from K. rattus jalorensis, Flmira Rubber Pstate,
Selangor, Malaya. 1t also occurred on  Ratfus
cxulans; 544 99 in 2 collections from At Kina-
bhalu, and 19 irom Bukit lLajan Forest Reserve,
Selangor.  Three collections containing 4449 ¢
were taken from Rattus cdwardsi in Derak, Pahang,
and Selangor, Malaya, P. spinudosa was surprisingly
common on Katius sabanus, which is related to
edwardsi, with 6341899 in 5 collections from
Selangor, and 18 from Mt. Kinabalu. The normal
Polvplax of R. sabanus is usually Polyplax insulse
Ferris.

These host records are interesting in that only
females, and these in very small numbers from in-
dividual animals, were taken from the most common
host., Ratus ratfus diardi. 1t appears that some eco-
fogical factor may operate to prevent successiul
parasitism by £, spinwlosa of  Rattus rattus sub-
species other than R. 7. diardi, since many other K.
ratius subspecies were collected and only once, on
K. r. jalorensis, was P. spinulosa collected from
then.

P, spintdosa ts easily distinguished from . in-
sulsa, P. bullimae Johnson, and P, cxpressa, msp.,
by having well-developed abdominal plates, and irom
P, reclinata (Nitzsch) and . tarsomydis Ewing in
that the sctac of paratergal plates H-VI are very
shart, none being as long as the plate bearing it.

Polyplax reclinata ( Niizschy

Pediculus reclinatus Nitzsch 1864, 23

Polyplax reclinata tencodontis Jancke 19320 325,

Polvplax deltoides Vahrenholz 1938, 236 Ferris 1051,
207.

Polyplav shimizui Kancko 1957, 271.

Polyplay reclinata: Vereis 1951, 210 (sinks lewcodontis)
Johnson 190, 55 (sinks deltoides and shimizut).

The type series of rechinata was irom the Luro-
pean shrew, Sorex aranews. It has also been ve-
corded from African and Japanese Crocidura and
Asian Swuncus under a variety of names. Johnson
(1960) gives a complete synonymical listing of ref-
erences to this species and a discussion of the mor-
phological variation within the species. )

During the present survey two females were col-
lected from a Suncus cocruleus taken at Kuala Lum-
pur, Selangor, Malaya (RT £3-93625,

Like most Southeast Asian specimens of 70 rec-
linala, these females have very large spiracles. .
reclinata may be separated irom P insulsa, P. bul-
limac Johnson, and P. expressa. nsp. by having
well-developed terga!l and sternal abdominal plates
and irom the above species plus P. spinulosa and
P. tarsomydis m having hoth apical setae on para-
tergal plates 1V-VI about as long as. or longer than,
the plate bearing them.

Polyplax tarsomydis Lwing
Polyplax tarsomydis Ewing 1033, 200 Ferris 1931, 204,
214,
Fremophthivius tarsemydis: Fahrenholz 1938, 243,
The holotype male was taken from the skin of a
Tarsomys apoensis «Rattus « Tarsomys) apoensisi.
Mindanao, Philippines + U.S.N.ALy. Ferriz (1951)
recorded two females of I’ tarsomydis irom a sk of
the type host species, U.S. N mammal No. 1-H616,
Summit of Mt. Bliss, Mindanao.

P. tarsomyvdis is related to . spiudosa and allies.
The single male has the aedeagus distorted and
a poor position, nuking its description impossible.
The male does not have extremely small spiracles,
as Ferris (1931, 2043 says is true of the two fe-
males from U.S.NL 144616, T have seen these
females and thev are in such poor condition that a
precise description of them is mmpossible,

A brief characterization of the male follows: IHead
broad anteriorly, with flattened anterior apex: deh-
nite postantennal angles: posterolateral head mar-
ains parallel and about as long as width of basal
antennal segment. DBasal antennal segment  very
broad, broader than long: third segment strongly
modified, with anteroapical angle produced into dor-
sally-directed process bhearing  short  heavy  seta.
Thoracic sternal plate six-sided. all sides of similar
length, anterior and posterior apices acute, plate
longer than broad. Abdominal tergal and sternal
plates large. Paratergal plates more-or-less  tn-
angular; plates 111V with ventral apical angle
rounded, dorsal apical angle produced into short
point: each of these plates bearing one short ven-
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troapical seta and one thinner dorsoapical seta which
is as long as the plate bearing it. Plate VI with
short ventral seta and very long dorsal seta.

This species may be differentiated from P. spinu- -

losa by the six-sided thoracic sternal plate and by
the fact that one of the two apical setae on each of
paratergal plates T1T-V is as long as the plate bear-
ing it. P. tarsomydis differs Trom P. reclinata in the
shape of the thoracic sternal plate and because there
are no apical setae on paratergal plates I11-V longer
than the plate bearing them. It is immediately sep-
arated from P. insulsa, P. bullimae, and P. expressa,
in having the abdominal plates normal and not at
all reduced.

Polyplax bullimae johnson
Polyplax bullimae Johnson 1958, 70, figs. 5, 6, 8, 9.

This name was based on the male holotype, ie-
male allotype, and four male and two jemale para-
types from Bullimus bagobus, cast slope of Mt. Mec-
Kinley, Mindanao, Philippines, Chicago Natural
History Museam mammal No. 56201 (holotype and
three male paratypes), and C.N.ILM. mammal No.
56200 (allotype. and one male and two female para-
types).

This species is immediately separated from 2.
reclinata, P. spinulosa, and P, tarsomydis by having
the abdominal plates much reduced. Tt differs from
P. insulsa in not having the dorsal apical seta of
paratergal plates U-1L very long. It is scparated
from P. expressa, nsp., by having the apical setae
of paratergal plate VI both very long. Despite its
superiicial  resemblance to P, insulsa and  other
ofomydis-group species, P. bullimae is apparently
more closely allied to the spinulosa-group.

Polyplax expressa, new species
(Figs. 76-81)

Tyre Data—1lale holotype, female allotype, three
female paratypes, from Ratfis sp., Philippine Is-
lands: Luzon; Mt Santo Tomas, 6,500 feet, Feb-
ruary 1950, Traub and Tipton collectors, RT B-6002.
Further host information is not obtainable. The dis-
covery of a sccond spinulosa-type species with re-
duced abdominal plates makes it worthy of descrip-
tion despite the limited host data.

Diacnosts.—I. cxpressa is related to the spinu-
losa group of Polyplar and is most closely allied to
P. bullimac. Like this species, P. expressa has the
third segment of the male antenna strongly modified
and in hoth sexes the abdominal plates are reduced,
although not so markedly as in P. bullimae. It may
be separated in both the male and the female from
P. bullimae in that paratergal plate VI (fig. 81)
has the apical setae shorter than the plate, not much
longer. (One female paratype of P. expressa has one
seta on one plate VI extremely long. This is pre-
sumably abnormal.) It is further separable in both
sexes from P, bullimee in that the head is less than
one and one-hali times as long as broad, rather than
almost twice as long as broad.

DEescriptioNn —Mave (g, 77): Head. less than
one and one-half times as long as broad; somewhat
flattened anteriorly; with rounded postantennal an-
gles; postantennal head margins converging slightly
toward occiput. Gular region not raised. Basal anten-
nal segment not especially enlarged, no larger than in
iemale. Third antennal segment with short antero-
apical prolongation dorsally, bearing short dorsally-
directed spine. Sensoria of segments 4 and 5 not con-
tigunous. Thoray. With its sternal plate (fg. 78, 9)
lightly sclerotized, more-or-less triangular, with semi-
membranous margins which form a short anteriorly
directed process. Abdomen. With narrow tergal and
sternal plates which occupy median third ot each
segment. ach of segments 2-7 with one tergal plate,
Ventrally with two sternal plates on segments 2 and
3: one such plate on segments -6, Setation of
plates as in figure. Daratergal plates [II-VIl each
flanked dorsally and ventrally by lateral seta. Para-
tergal plates I1-VI with apical setae shorter than
plates: plates IT1-VI triangular, with apical angles
barely produced into very short points; the apical
setae quite stout. Aedeagus (fig. 79). Psceudopenis
joined to tips of parameres, broad basally, narrowing
to acute posterior apex, lateral margins gently com-
cave. Parameres almost entirely enclosed by distal
arms of basal plate.

Femare (fig. 76) 1 Head and Thorav. As in male
except third antennal segment unmodified. Jbdomen.
Two narrow plates both dorsally and ventrally on
cach of segments 3-7, these plates occupying median
third of corresponding segment and with setation as
in figure. Paratergal plates (Hg. 81) as in male
execpt that one paratype has one of the apical setae
very long on one plate VI. Each of plates 111-VII
flanked by one dorsal and one ventral lateral setae.
Genitalia (fig. 80). With posterior lip of valva fim-
briate: lateral sctigerous lobes of eighth segment
present. each with three or four posteromarginal
setae.

Lexcri—Male holotype: 0.9 mni Female allo-
type: 1.3 mm.; female paratypes: 1.2-1.33 mm.

Polyplax insulsa Ferris
Polyplar insuisa Ferris 1923, 231, fgs. 151, 152A-C:

FFerris 1951, 208; Johnson 1938, 77.
cAhaematopinus insulsus: Ewing 1929, 198,

The type series of P. insulsa (holotype, a female)
was taken from the skin of an Epimys sabanus (Rat-
tus sabanusy, US.N. M. mammal No. 104763, Bun-
guran, Natuna [slands (west of Borneo).

The present specimens are the first reported since
the original description. \With one exception they
were taken from the type host species, Raftus soba-
nus, from Malaya, as follows: 68 6% @, Bukit Besi,
Trengganu: 64 859 ¢, Ulu Gombak Forest Reserve,
Selangor: 53 §592 2, Ulu Gombak Forest Reserve:
and 33 59 %, Bukit Lagong Forest Reserve, Se-
langor. A single female taken from K. mulleri, Pa-
hang Road, 16 mi. N. of Kuala Lumpur, Selangor.
may have been a straggler. P. inswulsa was once
taken in the same collection with floplopleura ma-
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laysiana, and hoth these species occur normatly on
Raltus sabanus. Specimens of P. spinulosa were
taken in the same collection as the above two species.

The specificity of both . insulsa and H. wmalay-
siana for Rattus sabanus is probably quite rigid, al-
though both species were taken once each from R.
mulleri (not from the same host animal). According
to D. 1L Johnson, R. sabanus is an isolated form,
not closely related to other Ratius species groups
in Southeast Asia.

The specimens recorded above fit the original de-
seription. In the majority the position of the third
pair of legs is such that the toothlike projection at
the outer proximal angle of the tarsus is visible.
The third antennal segment of the male is not
wodified in shape, but bears one stout short dorsal
seta rather than one such seta on segments 3 and
4, as is common in other members of the otomydis
group of Polyplax. P. insulsa may be distinguished
from P. spinulosa, P. tarsomydis, and P. reclinata
by having the abdominal plates reduced, occupying
only the central third of any segment. It differs
further from these species plus . bullimae and P.
capresse in having one of the apical setae on each
of paratergal plates 11 and 111 very long, and the
apical setae of plates 1V-VI each shorter than the
plate bearing them.

HOST-PARASITE LIST

Host classiiication at the generie level and above
is according 1o Simpson (1943, Species are listed
alphahetically under the appropriate genus.

ORDER  Inscctivora
SUPERFAMILY  Soricoidea
FAMILY Soricidac
SUBFAMILY  Crocidurinae

‘ground shrew”™
Ancistroplax nasuta TYPE, HOST

Suncus coernleus (ground shrew )
Polyplax reclinata

ORDER  Primates
SUBORDER  Prosimii
SUPERFK. Tupaioidea
F Tupaiidae
SUBFAMILY  Tupaiinae

Tupaia glis (tree shrew)
Sathrax durus TYPE HOST

ORDER  Rodentia
SUBORDER  Sciuromorpha
FAMILY  Sciuridae

SUBFAMILY  Sciurinac
TRIBE  Callosciurini

Callosciurus caniceps (oriental “tree” squirrels}
Enderleinellus malaysianus TV PE 1HOST
skin)
Hoplopleura erismata

{museum

Neohaematopinus callosciuri

C. erythracus
Enderleinellus kumadai TYPE HOST
Neohaematopinus callosciuri

=~

" ferruginens
Hoplopleura erismata TYPE HOST (muscum skin)

~

" finlaysoni

Enderleinellus kumadai

Hoplopleura erismata

Neoltaematopinus callosciuri TYPE HOST

~

T jentine bt
Neohaematopinus cognatus, s. lat.

~

L onlgrevittatus -
Enderleinellus kumadai

Hoplopleura erismata

Neohaematopinus callosciuri

| nolatus
Enderleinellus kumadai
Neohaematopinus callosciuri

~

L oprevosti

Enderleinellus kumadai

Enderleinellus malaysianus (museum skin)
Neohaematopinus callosciuri, s. lat.

~

tennls
Neohaematopinus callosciuri
Menctes berdmorei (tree squirrel )
Neoltaematopinus cognatus TYPLE HOST
Lariscus bisignis (striped oriental ground squirrel )
Enderleinellus larisci TYPE HOST (muscum skin)
Neohaematopinus callosciuri {normal host ?)
Drenoniys sp. Loviental ground squirvel j
Neoliaematopinus cognatus
13, cverctti
Neohaematopinus cognatus
D rupigents
Neohaematopinus elbeli TYPE HOST
Glyphotes sp. (pigmy squirrel )
Enderleinellus kumadai

k. ; 1,
<

P

Glyphotes simus
Neohaematopinus callosciuri, s. lat.
Nunnoscurus melanotis (pigmy squirrel)
Enderleinellus nannosciuri TYPE HOST (museum
skin)
N, whiteheadi
Neohaematopinus cognatus, s. lat.
SUBFAMILY  Pectauristinae
(Giant flying squirrels )
Petaurista ciegans punclatus
Neohaematopinus robustus TYPLE HOST
P petaurista batuang

Neohaematopinus batuanae TYPE HOST (museum
skin)
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. petarista melanotus
Neohaematopinus pallidus

P. tavlori
Neohaematopinus pallidus VY VIL HOXT

Hylopetes sagitta harrisoni
Neohaematopinus kinabalensis TYPE HOST

Petaurillus hoset
Neohaematopinus pansus TYPE HOST

ORDER  Rodentia
SUBORDER  Myomorpha
SUPERFAMILY  AMuroidea
FAMILY  Muridac
SUBFAMILY Murinae

Bullimns bagobus

Polyplax bullimae TYPLE HHOST
Rattus sp.

Hoplopleura pacifica

Polyplax expressa TYDIL HHOST

Rattus alticola
Hoplopleura pectinata
R. bowersi
Hoplopleura diaphora TYPE HOST
R. cremoriventer
Hoplopleura pectinata {not common)
Hoplopleura sicata YYPLE HOST
k. edicardsi
Polyplax spinulosa
. exulans
Hopopleura pacifica 'TYPE HOST
Polyplax spinulosa
K. wdleri
Hoplopleura dissicula TYPIL. HOST
Hoplopleura malaysiana (not common, straggler?)
Polyplax insulsa {not common, straggler?)
R. niziventer
Hoplopleura pectinata
Rattus rajah-group
Hoplopleura pectinata
R. rajal
Hoplopleura pectinata
K. rapit
Hoplopleura pectinata
K. ratius (7)
Hoplopleura dissicula, n.sp.
K. ratfus argentiventer
Hoplopleura pacifica
N, oratius baluensis
Hoplopleura pacifica
K. rattus diardi

Hoplopleura pacifica
Polyplax spinulosa

R. rattus jalorensis
Hoplopleura pacifica

Polyplax spinulosa (not common)

K. vattus jarak

Hoplopleura pacifica

K. sabanus
Hoplopleura malaysiana
Polyplax insulsa TYPLE 1OST (musenm skin)
Poylplax spinulosa

K. sabanus lancavensis
Hoplopleura malaysiana TYPE HOST (muscumn
skin)
R. siridens
Polyplax spinulosa
. surifer
Hoplopleura pectinata I'NP1I. HOST
R, wchiteheadi
Hoplopleura pectinata
Rattus (Tarsomys) apocnsis

Polyplax tarsomydis TYPLE HOST (museum skin)
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Prate 1. Hoploplewra species
FFros, 1, 3—11. pacijica from Rattus ratties ssp. Fra. 1.—Thoracic sternal plates:
(K. exulans) Thailund; d, Taos: ¢, Madagascar; 1, Formosa, g and b, Borneo:
Acdeagus { Malaya),

a, Malaya: b,
and j, Malaya.

Fros, 2. 60—, ocnomydis irom Oenpmys. Fia. 2—Thoracic sternal plates: a and b, Congo: «,

female: d-h, Uganda. Fie. G—Aedeagus, paratype.
Vi, 3—HM. dissicida, thoracic sternal plate, female paratype (B-8016).
F1e. 4—I1. sicaty, thoracic sternal plate, female holotype.

Thailand
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Fia. 53—

paratype

2. Hoploplewra species

Tra
Fras. 7, 8—//. oenomydis. T'te. 7—Heads: a, paratype female; b and ¢, Congo: d, Uganda. I'ic. 8.—Post-
antennal angles, paratyvpe, Congo, Uganda.
Fras. 9, 10.—//. pucifica from Rattus rattus ssp. Fra. 9 —Postantennal angles, Borneo, Malaya, Thailand, For-
mosa, Madagascar. Fi. 10.—Ieads: a, Borueo; b, Formosa: ¢, Madagascar; d, Thailand (K. exwdans).
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Prate 3, Hoploplenra specics
Fies, 11, 15—/, pacifica irom R. rattus, Malaya. F1c. 11.—Paratergal plates TII-VTII, female. Fia 13—
Prate 4. Hoplopleura dissicula

Head, female.
8 —Female paratype (RT 1B-8616)
).

Fra. 12—1/. acnomvdis, female paratype, paratergal plates ITI-VIL Fre
116s. 13, 16—/, sicata female paratype (RT B-19039). T 13.—Paratergal plates III-VIIL o 16.—Heal .
Fras. 14, 1711, dissicula, female paratype (B-8616). I7a. 14—Paratergal plates TIL-VIIL Fre. 17 —Head A

116, 19.—Male allotype. [Fres. 20, 21.—Adeagus, two male paratypes
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Jouvson: Horvorcevrin Lice

P 5. Hoploplewra sicata
I:I L2

LATE 2.
G 22— ewale hototype, 116, 23--Male allotype. Vg, 24— Nedeagus, paratype (RT B-19039;.
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Puate 7. Hoploplewra diaphora, female holotype, male allotyvpe
1o, 29—Female. Fio. 30—\ale. . 3l—Aedeagus. Fic. 32.—Thoracic sternal plate, female.

I'16s. 33, 34.—171. diaphora, icmale holotype. 1. 3.
Fi6s. 35, 36—H. malavsiona Ferri

Jonnson: Hoveortevrin Lice
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Prate 8 Hoploplewra species

3. —Paratergal plates. Fia. 34.—Genital segments.
A “erris from R. sobanus, Malaya, Fie. 35.—Paratergal plates HI-VI,
Yaratergal plates TIT-VI male.
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Prate 9. Aneistroplax nasute, holotype
F16. 37 —Female. Vi, 38—Head, dorsal view. Fra.
racic sternal plate.

Prate W cncisiroplax and Neohaematopinus species

Fro. $0.—Ancistropiay nasuta, paratergal plates, para-
type. Malava
Gs. A, 42.—Neohaematopinus  pansus, holotype.
Fic. 41A,—Head. 16, 42—Genital segments, female.

Fio. 1B —Nvolaematopinus capitanens, head, female
from type series.

16, 43A-E—Nvohvematopinns  calloscinrt, dorsum of
basal anteanal segment: A, @ from (. uotalus, Malaya:
B, ¢ from C. notatus, Borneo; C, ¢ irom C. nigrovit-
tafus, Mataya; D, & ivom C. nigrovittatus, Borneo; 12,
& drom (lyphotes sp., Borneo.

Prate 1. Neolacmatopinus pansus, holatype
Fic. 44 —Female. Fic. 45.—Paratergal plates.  FIc.
46— Thoracic sternal plate,

Jouxson: Hoerorrkurin Lice

PLATE 12. Neohaematopinus species

. Figs. 47, 48, 50.—N. robustus. Fic. 47 —Female allotype. Fic. 48.—Male holotype. Fic. 50.—
Second tergal plate of abdominal segment 2, holotype.

F16. 49 —N. pallidus.—Second tergal plate of abdominal segment 2, mal rat r .
\atua (1O b s g , male paratype from P. petaurista,

F16. 51.—N. batwanae, second tergal plate of abdominal segment 2, male allotype.



MISCELLANEOUS PUBLICATIONS OF THE LENTOMOLOGICAL SOCIETY 0F AMERICA

PLATE 13. Neohacmatopinus specics
Fres. 520 53, 35N, pallidny. Vo, 52.-Female allotype. Fig. 53.—Male holotype. 16, 35

—Acdeagus, holotype.
Fic. 34— batianae—Aede us, allotype (pseudopenis broken off ).

Fic. 56.—N. robustus.—Aedeagus, holotype,

64

Poace 14 Neolaematopiins Spe
- robrstus, female allotype, 1’16,
O —\ petanristac, female paratype
s 604 —Thoracic sternal plate.
.30, 60 62 65—\, pallidus,
Fra. 40.- Paratergal plates TE-VT L, male.
female.

(.i(‘.\
57.—Paratergal plates LIV Fre, o6.— Thoracic sternal plate,
(from U.S.NAL mammal No. 173374 ¥y, S8 —Paratergal plates

37, 06—\

male holotype, female allotype.  Fia, 59 —DParatergal plates TI-V'1, {emale.
Fra. 602—Thoracie sternal plate, male. 19, 65 —Thoracic sternal plate,
Fros, 61, 63—, batianae, male allotype. 19

G bl—DParatergal plates IRV Frsl 63 —Thoracie sternal plate,
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Prare 15, Saihrax durus, male holotype, female allotype
116, 67—Female. Fia. 68.—Male. Fia. 69—Dorsum of antenna, male.

Prave 16, Sathrar durns,

male holotype, female allotype
Fra. 70—Tarsus of first leg, fenale. e, 78—Venter of head. female. e, 72, = Aedeagus. Froo 73.
Thoracic sternal plate, female. Fio. 74.—Paratergal piates 11V female. ro. 75 —Genital segments,
lemale.
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PLate 17, Po

{legs are 2
ate, alloty) X
varatereal plates, fenude paratype.



