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Tran_lbiculid Mites infesting Bats in Malaya,
with Deseriptions of Three New Species

By J. R, Aupy, M.B., B.8., FlLD.

THREE new larval trombiculid mites (chiggers) infesting bats
in Malaya are here described. This opportunity is taken to give
additional notes on those species so far deseribed from bats and
collected by the Colonial Office (Serub Typhus) Research Unit
at the Institute for Medical Research, Kuala Lumpur.

Bat-chiggers are of particular interest for several reasons,
Firstly, the genotype Trombicula minor Berlese 1905 was des-
cribed from two adults from bat-guano in a cave at Tjompea,
Java. The larvae are presumed to have been infesting the bats
but this is admittedly conjectural. The deseripltion is imperfect
and the type specimens were destroyed during the recent war.
Every effort should be made to breed out bat-chiggers in the
hopes of rediscovering T. miner: as Philip and Traub (1950)
have suggested, their species T. batwi from Malaya might be
very close to or even the same as T. minor. Secondly, though
there are more species of bats than of any other order of mam-
mals in Malaysia, only 8 out of a total of 84 Malaysian chiggers
have so far been deseribed from bats, so that there is presumably
a large unexplored field here. Thirdly, though most chiggers
attack several or many different hosts, some bat chigpers appear
to be more host-specifie, or il may be habitat-specific, and a study
of them as a group may throw light on unsuspected relationships,
both of the bats and of the chigeers. In any case, the parasite-
palterns may give sadly-needed information on the ecology of
different groups of bats, using the parasitez as ‘ecological labels'
(Andy 1947 Inst. Med. Res., 1952).

There are interesting records of the recovery from bats of
chiggers very closely related to T. alkamushi, the vector of serub
typhus. These records, of great zoogeopraphical interest, are as
follows: T. myotis Ewing from Mwyotis (and ? other bats) in
North Ameriea, and 7. russicn (Oudemans) from a bat in
Europe, are almost indistinguishable (Wharton 1947: Fuller
1948) from T. albamushi itself, which is a very common species
in grassland from Japan to Malaysia. Though T. akamushi itself
has not been recorded from bats, its very close relative, T. deli-
ensix, also a veetor of serub typhos, was found by us infesting a
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tomb-bat from a rock-cave on a liny island off the coast of
Malava (see below). Another species, 7. nafelensis Lawrence
1949, from a South African horseshoe bat (Rhinolophus geoff-
rout), appears to be very close indeed to 7. akamushi and it is
understood that Dr. R. F. Lawrence is comparing his species
with material from Malaya.

The following species, some of which ave described more
fully in this paper, have been recorded from bats in the Oriental
and Australasian regions: T. schmitzi from India; T. batui from
Malaya, which may be very near to or identical with T. minor
from Java; T, insolli Philip and Traub from Malaya, related to
T. piercei Ewing from a bat in the Philippines; T. leveri
Womersley, 1952, from Malaya and Fiji; T. harrisoni, the com-
monest bat-chigger in Malaya; T. taphozous Wom. from Malaya,
related to 7. philipi Wom, from a bat in New Guinea; T quadri-
ense Wom. (= 1. chiroptera Wom.) from bats, rats, and mar-

supials in Australia; Myotrombicula vespertilionis Wom. from:

Australia; and Fuschingastic Dporena (Wom, 1952)* from
Malaya. To these we can now add a detailed record of T. deliensis
and two new species of Trombicule and one of Schingustiella,
together with a reference to a new species of Hannemannia
which has been deseribed by Womersley (in MS).§

Trombicula deliensis Waleh, 1922

A single specimen of T. deliensis was found attached to one
(R, 9632y of 39 tomb-bats, Taphozous melanopogon, collected
from a rock-cave in a tiny islet, Pulau Seletan, adjacent to Pulau
Angsa (puleu = island), 6 miles from the coast of Selangor above
Port Swettenham, on 1st February, 1950 (Rep. Inst. Med. Res.,
Malaye for 1950, 1951, p. 40). Mr. J. Wyalt-Smith, who accom-
panied the original collecting party, paid a second visit to this

* Womersley {1952) recognises only the two genera Neosehingastio .5
and Sehimgustin s.l., the latter ineluding only two Old World subgenera,
subpenus Selibngastio 5.5, and subgenus Ascoschdngastie sl This view is at
present unfamiliar and has not had an epportunity to gain acceptance, In
the present paper, therefore, the genera Selingaatio and Asceschongastio
are both regarded in the restricted sense, and Fuschdngostio a5 o genus in
the broad sense, following Wharton ef al. (1851).

T Since this paper went to press, twe additional new species have been
recovered from Hipposideros spp.: one o Honnemannia, the other a Trom-

bieule near 7% harriaoni. A bateh of 18 hairless bulldop bats, Cheironeles-

torquatus, obtained from a colony in a hollow tree, were found to be free
of chiggers (but infested by Asirenin Tesan, Dermaptera); a nineteenth
bat had been kept by the Sakais as a pet in their huts for three or four
days, and this was found to have 7 chuﬁgﬁrs attached to it, wiz. 2 T deli-
engis and 5 T, #muridic Wom., of which the Iatter were bred to nymphs.
The T, deliensis at least, and probably also the others, were doubfless
picked up during eaptivity.
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cave on 15th May, 1951, when he found there were relatively
very few bats present. He collected one specimen, also of T.
melanopogon, infested by three species of Trombicula (tapho-
zous, insolli, bati).

- Trombiculx (7 Trombicula) batui Philip & Traub, 1950

Described from 5 specimens from a cave fruit-bat, Eony-
cteris apeleea, from Batu Caves (Hmestone) near Kuala Lumpur.
A single specimen was found later on a tomb-bhat, Taphozous
melanopogon, from Seletan island off the Selangor coast. The
following notes may be added to the published deseription.

Execept for the seutal and dorsal setae, there is a general
tendency towards either nudity of setae or for the presence of a
few long barbs. Legs:—Leg 1: subterminala fairly short, with 2
nude ( Mew inconspicuous barbules) setae near base of pre-
tarsus; spur short (15x), microspur posterior and distal at about
half length of spur; 3 tibialae, posterior ones in tandem, mic-
rotibiala at distal end of joint; 3 genualae, two dorsal in tandem,
une posterior; tapering seta with few barbules on femur. Leg 11:
spur 19, longer than spur 1, microspur anterior and distal to
its base; 2 slender tibialae in tandem; 1 genuala. Leg IIT with
tapering nude setae, apparently not striated or refractile, often
outstanding: 1 on tarsus (ca. 2/3 length of tarsus) ; 2 in tandem
on tibia, distal one long; 2 on genu, anterior one longer; 2, ante-
rior and dorsal, about as long as genu, on telofemur, and an
almost nude ventral seta; 1, dorsal, on basifemur. Seutum: in
this specimen, the ‘shoulders' of the anterior margin are much
more prominent and convex than in the authors' drawing from
the Baty Caves specimens, Standard measurements (slide No. 24
972) : AW 43, PW 50, SB 20, ASB 26, PSB 21, AP 275, AM
295, AL 27, PL 37-5, Sensilla missing. Body setae: DS in rows
2.8.8.6.6.4.2 = 36 DS (29, humerals 44-5.) + 14 caudal setae,
CS + 17 VS (22y).

Trombicula insolli Philip & Traub, 1950. Fig. 4

Described from 3 larvae from Eonycteris, taken with hatm,
A further 30 larvae have since been taken, from two tomb-bats
from Seletan island off the Selangor coast, on 1st February, 1950
and 156th May, 1951. The following notes are added from a study
of these specimens,

Legs:—Ordinary leg setae fairly large with many long
barbs (pactinate). Leg I: subterminala fairly short (about half
length of spur) with parasubterminala about half its length;
spur long (324), more pointed at tip than spur I, microspur
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distally at about half length of spur, distinetly curved: 2 tibialae,
long mierotibiala; 2 genualae, posteroventral one slender, dorsal
one fairly short, very fine and tapering, with long microgenuala
distally in tandem. Leg II: spur slender but bluni-tipped, mie-
rospur proximal to its base; 2 pointed tibialae in tandem ; pointed
genuala. Leg I11: tapering tibiala, about half length of tibia: 2
long slender genualwe, little longer than genu: 1 long slender
femorala. Scufum in some specimens extended out to PL bases as
4 tongue. Standard Measurements of 6 specimens are shown in
Table 1. Body setue: DS in rows, 2.8.8.8.6.6.4.4.2 = ca. 48 DS
(50, Humeral setae 51x) + 30-34 caudal setae (CS) + 16-18
V8 with fewer slender barbs,

TABLE 1

Standard Meusurements of 6 Specimens of Trombicula insolli
Philip & Traub, 1956, from a Tomb-Bat, Seletan island, off
Selangor coast

|
No, AW | PW | BB | ASB | PSB | AP | aMm | AL | PL | Sens

24074 | 40 0 @ a7 1.5 | 375 | 205 | 845 | BB | ..

24076 | 44 G5.5 | 20 i 1.5 | 41 4.6 | 43 Gl 2

24077 | 6256 | 095 | 215 | 48 11:6 | 36 k] a7 (1] =

2070 | 4% 74 a5 17 1 a7 47.5 | 45 iha 2

24, 0ED 40.5 | T¥ 23 MG | I0E | 3T 4H 40 75 i

24,081 b lis e b ] A 12 37 4.1 4.0 77 u i
Mosns, . | 480 | 607 | 223 | 374 | 11.2 | 458 | 401 415 | uee |
Holotype | 52 | G Al D 12 1 a6 44 42 a7

I | | | | |

Trombicula (Neotrombicula) harrizsoni Womersley, 1952, Fig. 2

Deseribed from 10 larvae from Hipposideros sp. This is the
commonest bat-chigger encountered so far, about one in ten
specimens of Hipposideros being infested, often with 10-25
chigpgers, The nymph has also been described, from a specimen
bred out and correlated with the larva by Mr. M, Nadchatram
of the Serub Typhus Research Unit. To Womersley's description
of the larva we can add the following notes.

Colour pinkish. Legs:—Leg 1 with long spur, distinetive
microspur distally (2/3rd along length of spur), with a stout
base and curved (talon-like) 2 tibialae, anterior blunt and fairly
thick, posterior peinted, microtibiala distal to their bases; 2
genualae in tandem plus 1 posteriorly, tapering, and a micro-
genuala distally; seta with few barbs on femur, may be out-
standing. Leg 11: spur short (1/3 length of spur I), microspur
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proximal and close to base; anterior tibiala blunt-tipped and as
long as tibia, posterior and more proximal tibiala shorter, taper-
ing; genuala as long as genu. Leg 111: tapering tibiala reaching
to tarsus: long genuala, nearly as long as tibiala and longer than
genu. Coxal seta 11 shorter and more closely barbed than the
others which tend also to be pectinate, with long barbs. Palpal
setae: on femur and genu stout with many barbs; on tibia, dorsal
sata strong with inconspicuous barbs, lateral seta menerally
forked, ventral branched. Seufuwm drawn for comparison with
the following species at fig. 2. Seutal setae slender and tapering.
Body setae: Dorsally in rows e.g. 2.6.6.6.2(4).2(4) = 2832 D3
(38;,, humeral setae 43) + 16-24 CS + ea. 16 VS (22x) with
fewer barbs.

Trombicula (7 Neotrombicula) dimolinae sp. nov. Fig. 1, 2

A species distinguished from the related T. harrisoni by the
sinuous anterior and posterior, and concave lateral, margins of
the seutum and a very distinctive sensilla, and by the presence
of a third pair of sternal setae.

Deseription of Larva.—Body oval; partly engorged larva
400 ¥ 2004 Colour vellowish. Eyes 2 + 2, indistinet, well to
to the side, fairly large, posterior eye the smaller. Body striae
taint. Gnathosome: Cheliceral bases rounded, with few inconspi-
cuous punctae; blade short (30:), very deep (14p), and broad
at base, rapidly narrowing down to the small dorsally pointing
tricuspid cap; paired pseundochelae 8 long prominent in one
specimen. Galeal seta nude. Palp: fairly slender with rounded
tubercle at angle of femur; setae on femur and genu long, stout,
with long lateral barbs; on tibia, dorsal seta long nude, others
with several fairly long barbs; tarsus with a thick apical seta
with terminal barbs or branches, sensory rod, and 4 barbed setae,
one of which appears almost nude in some specimens. Claw 3-
pronged, axial {25u) slightly eurved, two subegual accessory
prongs. Legs: all 7-jointed slender with elongate joints, I-111
230, 186p, and 210p long. Sensory setae tend to be fairly long
and tapering. Leg 1: spur {tarsala or sensory rod) long with
small microspur distally; 2 tibialae, distal one longer and taper-
ing with microtibiala near base; 3 genualae (one being poster-
jor), microgenuala. Leg 11: fairly long spur, microspur proxi-
mally; 2 tibialae in tandem, distal tibiala longer and stouter and
about the same length as the tibia: slender tapering genuala,
Leg 111: unusually long, tapering, curved tibiala and penuala,
the latter about the same length as the tibia and the tibiala
a little shorter than this—these two setae are striated and
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Figr. 1. Trombicula dimelinae sp.i, including palp and chelicer

vvvvv
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Fig. 2. Scota (and eyes) of bat-chiggers: TD—"'rombieule dimelinae sp.n.
TH—T. harrisoni Womersley, 1952, TT—T. topliozons, Womersley,
1952, topotype Mo, 24793,
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c¢learly show the hollow central appearance of the typical short
sensory setae and so they differ in character from the usual
whiplike and outstanding and nude setae. Though they tend to
curl, these setae may however give the appearance of a masti-
tibiala and a mastigenuala. Seutum (fig. 2) ; trapezoidal, anterior
and posterior margins sinuate, punctae coarse but not conspi-
cuous. The scutum appears to be poorly chitinised and there is
a tendency fur striae to appear as artefacts; further, there is a
tendency for the lateral and posterolateral margins to be sub-
merged in the cuticle. In several specimens (fresh mounts) the
PL setae thus appear to be cut off from the scutum and if these
were to be examined alone there would be great difficulty in not
deciding that the PLs were separated from the scutum, which
would place the specimens in the subgenus Tecomatlana (=
Trisetica 7). It will thus be necessary to bear this possibility in
mind when distinguishing this subgenus on scanty or defective
material. Scutal setae with short barbs; AL setae obviously the
shortest. Interval between SBs less than twice their diameter.
Only one specimen (holotype) had a single sensilla, and this was
very distinetive, thickened in the middle of the shaft and taper-
ing at each end, bifurcate with a few long barbs on the smaller
branch, the main shaft conspicuously spiculate mear the base
(ef. pallide Nagayo et al.) and then bearing a number of lateral
barbs up to 15. long, several of which are bifurcate. The Stand-
ard Data of the scutum are shown in Table 2. Body selee: DS

TABLE 2

Standard Measurements of Holotype and 11 Paratypes of
Trombicula dimolinae span.,

No. |Aw | Pw | SB |ASB | PSB | AP | AM | AL | PL | Sons
SR |— =

24001 | 46 | 67.8| 18 | 28 | 17 g5 | 61 | 345 | 53 | o8
23,9490 44 [ 18.0 23.0 1t 37.0 if a47.5 | 6H.G e
oy 0467 438 4.5 L7 an 15 a4 46 az fit. Bt
P &0 4.5 14 3.6 17 3256 i au hl

g | 47 g16 1 | 278 |17 | 3m8| .. | 345 | 676
a4.,.000 45 gl.6 18.5 bl 7] 1 a2 R a5 4.0
sa001 | 465 | 65 | 19 | 25 | 115 | a2 1| 315 | ses

a4, 0 4.5 1P 14 21.5 18 41.6 &0 38 1]

&, MK 40 | G1.5 17 24 146 Al 5l 32 ]

s M 46 [ -1 P 16.5 K] Al ikl OH.0

24 0056 & LG 1.6 +h 17.56 44.0 | 44,5 | 43 LG
24,0006 44 it 14 2.0 17 45 &G 17.6 i1
Moans . . | 440 | 634 | 184 | 206 164 | 339 | 474 | 865 | GUH | 68
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fairly slender, similar to PL scutal setae, with short barbs,
arranged in rows but with irregular setae medially and laterally
in the first row and laterally in other rows, e 2.4.104.12.6.6.4,
totalling 4460 DS (42 to 32u; humeral setae 45.) + caudal
setae (CS) in rows on level of and behind anus, 14-16 CS (total
setae of dorsal type 64-74) + 22_9g V3 (274) more slender,
with two or three lateral barbs and a free pointed tip, arranged
roughly in rows and more or less distinet from the caudal setae.
One pair of sternal setae between coxae | and two pairs of
sternal setae between coxae 111

Type Material.—Holotype (No. 24,007) and 11 paratypes
from the ears of a horseshoe bat (R. 17,041) Rhinolophus sp.,
from Bukit Lagong Forest Reserve, Kepong, Selangor, on 25th
January, 1952. Holotype and paralypes to be deposited in the
British Museum (Natural History), paratypes in the Raffles
Museum, South Australian Museum, and 1.8, National Museum.

Remarks.—These larvae all appeared dead and shrivelled
and no attempt was made to breed them. They were all attached
to the inner face of the edge of one ear of the bat, The peculiar
sensilla recalls the medially thickened sensilla of T. harrisoni,
which is distinguished from dimolinae as shown in the Key.
Because of the peneral relationshi p of dimolinae to harrisoni in
larval characters and association with bats, this species probahly
belongs to the subgenus Neotrombicula, in which harrisoni hus
been placed on nymphal characters,

This species has been named for Miss Susan Dimoline, who
was a voluntary helper in the Serub Typhus Research Unit for a
year from September 1948, Without her very weleome assistance
in examining thousands of slides the routine identification of
mites could not have been brought up to date in such good time,

Trombicula revelae sp. nov. Fig. 3, 4

A speecies with a broadly trapezoidal scutum with a sinuous
posterior margin, sensillary bases near the line of PLs,

Deseviption of Larva—DBody broad oval; partly enporged
larvae 839 % 300, Colour pink. ives 242, indistinet, on ? ocular
plate level with PL bases. Cuticular striae distinet. Grathosome:
Cheliceral base with few punctae: hlade 24y, dorsally eurved to
i small tricuspid cap. Caleal seta nude. Palp: small tubercle at
angle of femur; palpal setie nude and long (on genu, 31),
tarsus with stout apical brush-like seta, fairly long spur, and 6
selae, mostly barbed but two with one or two barbules only.,
Claw Z2-pronged, slender with smaller outer prong. Legs: all
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Fig, 3, Trombiculo revelae sp.n., including palp.

7-jointed, joints relatively slender. Leg 1: spur long (22u),
microspur curved, distal to base of spur and near its tip; 2
tibialae in distal half of tibia, posterior proximal one pointed,
anterior and distal one with blunt tip and a long microtibiala
(nearly 1/3 of tibiala) behind its base; 2 penualae, posterior one
more slender, long microgenuala anteriorly. Leg 11: spur fairly
long, mierospur antero-proximal and close, to its hase (proximal,
in tandem, on one leg of one specimen) ; 2 tibialae in tandem,
distal one relatively blunt; 1 genuala. Leg 111 slender tibiala:
2 slender long genualae not in tandem (about as long as genu) ;
long (25p) tapering curved telofemorala (ef. masti-femorala),
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about as long as tibia; all these setae refractile. Seutum (fig.
4) : roughly rectangular, the anterior corners rounded off in
front of the AL bases, anterior margin slightly sinuous; AL
and AM bases-in line; unusually large area behind AM base free
of punctae. Scutal setae slender with short barbs or stipules,
PLs distinetly long (564). Sensillary bases well separated, very
nedr posterior margin producing a slight sinuosity. Sensillae
normal, with ea. 10 fairly long barbs on distal half, The Standard
Measurements are shown in Table 3. Body setae: DS slender
with small barbs or stipules, similar to PLs, in irregular rows
{cl. those of dimolinge), er. 2.12.4.10.10.8+8—14 = 46-52 DS
(40p, humeral setae 42x) -+ caudal setae becoming confused with
VS in the long para-anal row, total 26-34 CS (total setae of
dorsal type, 72-86) + 10-16 VS (29u), with fewer and longer
barbs, arranged roughly in rows but irregularly. In two speci-
mens, a4 ventral seta was double, two setae arising from the same
base. This appears to oecur move frequently with chiggers which
have irregular and asyvmmetrieal body setae,

Type Materiul.—Holotype (No. 24, 251) and 3 paratypes
from R. 17,108, and 3 paratypes from 8 other horseshoe bals
(K. 17,107, =9, —=10), Hipposideros sp., from & eave in a limestone
hill, at about 62 27 N., 1002 15" E., near Kangar, Perlis, collected
on 4th Februoary, 1952 by staff of the Selangor Museum.

TABLE 3

Standard Measurements of Holotype and & Paratypes of
Trombicula revelae sp.o.

|

Ko, | aw | pw | s8 | asp |®sB | aP | am | AL | PL | Sons

a4a51 | 40,6 | G35 a1 a5 8.0 | 24.5 | 87 32 G4 53

44,950 | 54 (i 22 L] ] ai 44 a5 il

a4.962 | 495 [ U4 0.5 | o4 4] ha 40 ar 1] .45

23,063 | 49.5 | G5 0.5 | 20 8 25 41.5 | 30 40,5 | &6.5

24954 | 49.5 | BR.G | 1D 4 ] 21 i i | -BR

agosG | 45 | 605 18 | 245 9 a3 40 o5 4

ug i) | 5l i aa 25 L0 g i au (i
Means . | 487 | %4 zu.u| ung | BB | 2%.5 | 406 | 3.0 | B56.8 | 850
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TR

o 50 1 sens. ofter womersley

| i A L L

Pig. 4. Sewtn (and eyes) of bat-chiggers: TR—Trombicula reveloe spn.
TI—17', fusolli Philip & Traob, 1950, from a tomb-bat, Seletan
lelandy EL—Euschingastia liporena (Womersley, 1952), of which
no specimen with sensillae was available for drawing: the sensilla
has n drawn from the deseription and figure given by Womer-
sley (1952) (“broadly lanceolate, strongly setolese, without a
distinet basal stem”) mean length 6146, with head 84 wide.
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Trombicula taphozous Womersley 1952, Fig. 2

Deseribed from a single specimen from a tomb-bat, Tapho-
zous melonopogon, from the cave on Seletan island on 1st
February, 1950. We have since seen 8 specimens of this species,
collected by Mr. Wyatt-Smith from the same eave and host on
15th May, 1951, The following data can be added to Womersley's
deseription.

Colour orange or pink. Eves 2 + 2, the posterior one dis-
tinetly smaller, Galeal seta nude. Palpal setae: on femur long
with short serried barbs or ciliations; on genu fairvly long, nude
or with a few barbs; on the tibia, dorsal seta nude or with a

single barb, lateral nude, ventral with long branches. Claw 3-

pronged, the venirolateral accessory prong being inconspicuous
in some specimens. Chelicers dorsally curved at tip to a small

‘tricuspid cap. Legs T-jointed, Leg 1: the spur is long (254) and

fairly slender, with long microspur distally; 2 tibialae, the
posterior one more slender and tapering, microtibiala long (6g)
2 dorsal and 1 posterior pointed genualae, long microgenuala.
Leg 11: long spur, long microspur proximally; 2 tibialae not in
tandem, distal one one stouter and blunt: 1 genuala. Leg 111: &
slender tapering seta on the tarsus and on the tibia carries only
a few small barbs and may appear nude; slender pointed tibiala;
fairly long slender pointed genuala, at least as long as the genu.
Seutwm drawn to the same scale as others, at fig. 2. There are
two small plates near the anterior margin of the scutum which
can be seen only with diffieulty in some fresh mounts. The
Standard Data of eight larvae (topotypes) from one collection
are shown in Table 4, Body Setae: dorsal setae blunt-tipped with
inconspicuous barbules, irregularly arranged roughly in rows
with many setae caudally, difficult to count, first row 14-18, e.g.
2141612.30,12 + 18 = ca. B0-90 DS (34u) -+ ca, 20-28 C&
+ ea. 30-36 VS (27u) algo irregularly arranged and sharp-
pointed with longer barbs, Total body setae about 140.

Liemarks—The peculiar plates on the scutum are indistinet
in several of the larvae from Seletan island, but in a recent
collection of 14 hovseshoe bats (Hipposideros sp.) from s lime-
stone cave in north Malaya (near Kangar, Perlis) there wére 6

specimens of T, taphozous or a form very near to it, in which,

the plates were more distinet, This relates taphozous to T. philipi
Wom. 1952, but the two can be distinguished on details of the
seutum and on the palpal setae, as shown in the Key later.
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TABLE 4
Standard Measwrements of & Topotypes of Trombicula taphozous
Womersley, 1952

No. | AW | PW | 8B | ASE | PSB | AP | AM | AL | PL ! Sens
24757 | 6o | 84 | 19 | =85 | 145|936 | o | 385 | 405 | 6e
24,748 GB.G6 | HB | 17 ME | 14 4 | i + 11 45 fid
24,780 | 828 | B0 ! 1rs | 20E | 15 | 4o N [ ) li
segog | e | ols| 18 |3 [ 1w | ass] 40 | 37 | 48 .
saony (a7 | 78 | s | @ 4 |4 | 40 | 46 | s0.5| 87
syaqoe | A7 | 7@ | o | g0 | v |Caw Lar | aro | qasl L.
sy | 6RG | B3 | 18 | a2 | 145 B0 SO T R 0
24704 | 505 | B4 17 | a26 | 145 a7 | 42 | 35 | &% L
Muanz .. | 59,5 | 8%.4 | 17 | 406 | 140 | 2t | 398 | a8 | 499 | 618
Holotype | 64.4 | 87.0 | 10.0 | 236 | 1+ | 302 | 204 | 40 | 50 | &0

KEY To SPECIES 0F Trombiculae oN BATS, ORIENTAL AND
AUSTRALASIAN RECIONS

Myotrombicula is included in this Key because a specimen
with the chelicers missing may eanse eonfusion, So that details
of the palpal setae may be seen at a glance, they are when con-
venient shown as a palpal formula which the writer has found
very useful as an aid to memory, The letters B (branched or
barbed), b (with ineonspicuous barbs or ciliations), and N
(nude) are used to describe setae in the following order on the
palps: femur/genu/dorsal-lateral-ventral setae on the tibia. The
palpal formula for the akamushi-group is thus N/N/BNN, in
which only the dorsal tibial seta is barbed.

In the section on Chaetotaxy, it will be seen that on the
characters of the leg-setae 7. batui is distinet from the others,
while insolli and revelae share characters which separate them
from taphozous, harrisomi and dimolinee.

1. Chelicers and palpi short, stout, modified (apparently for
grasping hair) ; seutum a shallow rectangle, AW:AP =
63116 ; apparently without eves. From a bat, Australia.

Myotrombicula vespertifionis Wom.
Mol Bat- e e T e T e R 2L

2. Very small mite; scutum small, almost quadrate, AW :AP =
ca, 40:25y; sensillae bifurcate, without barbs, bases about
central (ASB approx. = PSB = 204) ; DS short (26u) :
palp B/B(b) /NNN, claw Z2-pronged. From Eoenyeteris,
Tuphozous, Malaya ........c... T. batui Philip & Traub.

MNots0: oo vns T e R T R B T St L b
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3. Scutum trapezoidal, SB very close to posterior margin or in
line of PLs; sensillae not thickened medially; all palpal

SBLAB N s e e s P ey e a8
Seutum trapezoidal or almost rectangular; SB more centrally
placed; palpal setae B/B/— or b/bf—. ... ... ...... sl

4. Scutum relatively deep, AP nearly equal to AW . ..uuoiu. h.
Scutum shallower, AP about half AW ........ A .

5. Seutum larger and deeper, AW :AP = 60:42-57.; AM longer
than AL (ea. 52:33u), with bases nearly in line and elose

Lo anterior border; posterior margin convex (7). From
Hipposideros, Philippines ....... c+os. T, piercei Ewing.
Scutum smaller, AW:AP = 50:35u; AL and AM subequal
(42:454) ; with AM base slightly in advance of AL bases,

all distinetly behind anterior margin. From Eonycteris,
Taphozous, Malaya ..... covsewes T, tngolli Ph. & Traub.

6. Scutum posteriorly broadened with evenly convex posterior
margin (AW :PW = 59:844); SB near line of PLs but
ASB:PSB = 21:17u; galeal seta B; palp B/B/NNB; DS
28, in rows 2,8.6.6.4.2. From bats, rats, marsupials, Aus-
tralia and ?Solomons .............. T, quadriense Wom.

= T. chiroptera Wom,

Scutum more nearly rectangular: SBs close to posterior mar-
gin which is shallower and sinuous, ASE:PSB = 26:9,;
galeal seta N; DS ca., 50 in irregular rows 2.12.14.10, ete.
From Hipposideros, Malaya ............ T. revelae sp. n.

7. Scutum almost rectangular, PW:AW = T8:624; without
plates near anterior margin; SB midway between lines of

AL and PL; AM, AL, PL setae 57, 35, 62.. From Emaballo-
mure, Fijland Malays . ..ovnion o os T. leveri Wom.
Scutum trapezoidal, AM less than 454, PL less than 50, .. 8

8. AW :AP less than 50:40u; PW less than 65 ; sensillae pecu-
liar, thickened medially ......... AT T D S o e e i
Scutum larger, AW:AP = 55-65: 24-37u; PW about 80;
anterior margin extended in front of AL-AM bases, with

pair of small plates near anterior margin (may be difficult

to detect in taphozous) ; sensillae normal . ...........10,

9. Scutal margins relatively straight, posterior margin slightly
concave medially, approaching 5B (PSB 14y) ; AM and AL
bases almost in line on anterior edge of seutum; sensillae
thickened medially with basal quarter of shaft smooth; DS
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less than 36, in regular rows 2.6.6.6, ete.; one pair sternal
setae between coxae 111; palp B/B/BEB, claw d-pronged.
From Hipposideros, Malaya ....... ... T. harrisoni Wom.
- Lateral scutal margins concave, anterior and posterior mar-
gins sinuous and broadly convex (PSE 16} ; AM bases
slightly behind AL bases and not so close to the sinuous
anterior marvgin; sensillae markedly thickened medially,
bifureate, with fairly long simple and bifureate barbs, and
proximal third of shaft spiculate (only one sensilla seen) :
DS over 40, in irregular rows, 2.14.16.6 ete.; two pairs
sternal setae between coxae 111; palp B/B/NBE, claw 2-
pronged. From Rhinolophus, Malaya . . T. dimolinae sp. M.

10. Seutum broad trapezoidal, PW:AW:AP — B7:64:39,; later-
al margins straight, posterior margin sinuous, acutely
concave immediately medial to the PLs: ASB:PSE = 34: |
14, plates near anterior margin not regularly developed
and may be indistinet, lying anterior to line of Alsg; AL and
AM subequal; sensillae with many barbs; setae on palpal
femur and genu stout with many small barbs or ciliations,
From Taphozous, Malaya ......... . 1. taphozous Wom.

Scutum shallower, PW:AW:AP = 80:64 :24p; posterior mar-
gin evenly convex, ASB:PSB = 25:15p; line across scutum
in front of AM-AL bases, with pair of small plates imme-
diately behind it, in line of or behind line of Als; AL setae
shorter than AM by 5, sensilla with only 2-3 barbs; setae
on palpal femur and genu less stout, with long branches or
barbs, From Hipposideros, New Guinea ... T. philipi Wom.

TABLE b
Standard Measurements of Species of Trombicula on Bais

Hiebon No. | Aw | pw | 8B | ass | Psh | AP | oam | AL | PL | Bons
1 - ——
S I =] |
M. verpertilionis 1 B2b [ 055 | 240 | 140 [ 100 | te0 | 210 | 100 | o7 i
satui 4 I SO | 4dE 15.4 Al 106 | 24T [ 274 | 232 | d00 | 908 §
et
Hodutypy 1 54,7 BL.4 26,1 94,40 2V | 415 662 | 435 T80
i T5 L0 | s | 205 il o fr TR KT ST I T
Emiodfy
frumn Solotan .. 0| 480 | 6897 | 228 [ g7.4 | 112 | 858 | 421 | 405 | wos b
fuslriaise & GEA. | A58 | 202 e a8 | 286 | ok | v 444 | Gl
el T 407 | e | 204 ) ¥5.5 B CEEG | A0 | dLD | 654 | GRA -
leveri | G20 4 783 | 240 | 2400 S0 ) aed | T | 350 | BEw £
harrizoni ] 47,00 ala | 1| g [ Ten | ossr | 410 | ame| 97a | aks
ditnidinge 12 4.0 [ dd4 14.4 bt le.4 | d3.86 | 474 d0GE | ke 04
taphorvud
tapobypes i ] GO0 | H54 | 174 | d00 | 146 | 260 | 20 | 8341 | 400 | 6Ls
Fhibipi s | 25 I G5 | VoL | 2l | 23 | A58 | 2ae | 354 | 278 | 200 S5
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Schiongastia (Ascoschingastia) lipoxena Womersley, 1952. Fig. 4

= Fuschingastin lipoxena {Wom.), after American authori-
ties.

Deseribed from 31 specimens from a horseshoe bat, Hipposi-
deros sp. Including the original collection, 288 specimens of
lipocrena have been found on 29 out of 300 horseshoe bats (Hippo-
stderos spp.) from the forest reserves in Selangor, together with
a larger number of T, harrisoni. The following notes may be
dadded to thoze alveady published.

Larvae large, engorged ones hroad and tick-like in appear-
ance but pallid, light brownish or pinkish, in colour, altached all
over wings and body of host but especially on inner surface of
the wing membranes. Body tending to broaden rapidly with
engorgement. Eyes abzent, represented by a whorl of cuticular
striae, Legs: Lep 1: microspur distal to base of spur on tarsus;
more slender proximal and thicker distal tarsalae with o long
microtarsala posterior to base of the latter; 2 genualae in tan-
dem, third genuvala posterior or ventroposterior, with exception-
ally long microgenuala. Leg I1: microspur proximally in tandem
with spur: 2 pointed tibialae in tandem; one genuala. Leg I11:
fairly long slender tibiala and senuala, Sewtum (fig. 4) : with
posterior margin conspicuously indented, in old mounts the
posterior and lateral marging may become very diffienlt to define.
Body Setae characteristically arranged, the first row of D3
starting well behind the scutum and the posterior rows rapidly
becoming crowded together, confused with the caudal setae, and
difficult to count. The caudal tuft of long setae (40-454) may be
conspicuous, The ventral setae, numbering about 10 anterior and
lateral to the anus, are nearly as long as the dorsal setae but have
longer barbs,

Schingastiella hipposideros sp. n. Fig. 5, 6
A small mite in the bengalensis-group, cloze to S. punctafa

Radford but distinguished by the narrower seulum and unisetose

Coxae,

Deseription of Larva—Body oval, unengorged specimen
185, % 1254 Colour pallid. Eyes 242, small and laterally nar-
rowed, on ocular plate (17p X  6g). Cuticular striae fine and
close. Guathosome: Cheliceral base with scattered punctae; blade
30 long, narrowing rapidly near tip to small tricuspid cap.
Galeal seta nude, Palp: femur with small tubercle at angle; all
setae on femur, genu, and tibia nude; tarsus obseured in speci-
men. Claw obscured but apparently 2-pronged ; with axial prong
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Fig. 5. Schingastiviiu hipposideros sp.n.

slightly curved, 15, with shorter dorsal accessory prong. Legs:
I T-jointed, II and 1II 6-jointed; fairly short with relatively
stout joints, 1-I1] 165u, ea. 120y, and ca. 150 respectively.
Coxae unisetose, setue with long barbs. Leg 1: the spur is thick
and short with a smal) microspur proximal and slightly posterior
to its base, near the margin of the tarsus; 2 tibialae in tandem,
proximal slender and pointed, distal thick and blunt with long
microspur immediately posterior to its base; anterior and poste-
rior genuvalae with long microgenualy, Leg I1: microspur obs-
cured, apparvently small and proximal to and near to base of
spur; thick blunt distal and pointed proximal tibialae in tandem ;
pointed genuala, Leg I11: short genuala; a posteroventral sets
on femur, nude or with a single inconspicuous barh, about as
long as the genu, This seta may appear to be a femorala. Seutum
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{fig. 6) : large and deep, extend ing to third dow of DS in un-
engm:ged specimen; punctae close, extending to edges; anterior
margin very slightly but evenly convex, almost straight; one
anterior and two posterior pairs of setae all stout and close to
edge of scutum, ALs slightly shorter and less stout than posterior
setae and with fairly long barbs, longer than with posterior
setae. Sensillae missing, presumably subelavate. The Standard
Date of the unigue holotype are as follows: AW 46, PW 56, SB
35, ASB 21, PSB 93, AP 41, AL 25, PL 34, Body setae stout
with conspicuous basal rings and short barbs; in rows 2.4.1.4.4.
8.28.42. = 40 DS (28x; humerals 30u), the first rows 4.1.4
interrupted by the scutum, the asymmetrical seta being on the
left side of the single specimen. Caudal setae 28, + 30 VS (17q4)
more slender and with longer, pectinate barbs. Sternal setae 242,
28 and 204 long. '

Type Material.—A single specimen, No. 20,960, on a horse-
shoe bat (R. 16,025) Hipposideros sp., from Bk. Lagong F.R.,
Kepong, Selangor, on 5th September, 1951. Taken together with
16 specimens of T, harrisoni and 4 of Fusch. lipoxena, Holotype
to be deposited in the British Museum (Natural History).

Remarks.—This species is very close to S. punctata Rad-
ford, from shrews and rodents in Manipur (India), Burma, and
Ceylon, but differs in the narrower scutum (posterior setae close
to the edge) and the unisetose coxa-1II, which is 2-setose in
punctate (and 4-setose in the closely related S. kumaonensis
Wom.), and in the arrangement of body setae lateral to the
seutum (2.4.4. in hipposidervs and 2.2.2. in punctete). In punc-
Lata the seutum at the level of the PLs is some 7-10u wider than
PW (see Fig. 6). The tendency to lateral extension of the
scutum beyond the PL setae, with angulation, observable in
punclata, reaches its extreme development in 8. brevis Radford.

Two undeseribed species from Malaya are intermediate in
scutal eharacters between bengalensis and hipposideros. One of
these (No, 24,680) has the anus borne on a plate. The ler setae
of* these two species have been compared with those of punetata,
hipposideros, and bengalensis (from Kashmir). They all have
the microseta of tarsus I very small and well proximal to the
spur, but the other microsetae fairly long. The unusual nude seta
{sometimes with a single ciliation or barb) on femur IIT is short
in bengalensis and the two undeseribed species and may be
mistaken for a femorala; in punctate and hipposideros this seta
iz about twice as long.
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a 50

Fig. 6. Scutum of Sohangastielle fipposideros sp.a.
Hannemannia sp. nov. Womersley, in M3

This species has been described by Womersley (in MS)
from 33 larvae on 9 fruit-bats, Cynopterus (Penthetor) lucasi,
Bukit Lagong F.R., Kepong, Selangor. The only other Hanne-
mannie deseribed from bats is Hunnemannia perpleca Brennan
1947 from Eptesicus in North Amevica, but the Malayan species
is very different from it, with a broad shallow seutum, the SBs
posterior to the line of the PLs and very close to the posterior
margin.

Notes on Chaetotaxy

The following notes concern some difficulties which have
arisen while making comparative, morphological studies of chig-
gers from our Malayan eollection.

Mus, 24, 1852 [151]
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1. Specialised Leg Setwe—The nomenclature devised by
Wharton (1948) and summarised in Wharton et al. (1951) has
been used in this paper. Womersley (1952) criticises the use of
the term ‘spur’ for the blunt sensory rod on tarsi I and II as
this is certainly not a spur in the current entomological sense.
But a short simple term is necessary and in the present paper
Wharton's nomenclature has been used unchanged, with the
observation that the tibia may carry a tibiala which has all the
characters (thickness and bluntness) of the tarsal ‘spur’, so that
it may be worth while renaming the spur a tarsala and the
microspur a mierotarsala before long-continued usage establishes
the specially redefined ‘spur’. A number of interesting differ-
ences are appearing in the leg chaetotaxy of related species and
Wharton's stimulus in this direction has clearly been necessary
and valuable, But a comparative deseription of the specialised
setae and their relationships is required in addition to a simple
cnumeration,

The use of the terms mastigenuala, ete, would seem to need
redefining, as the whiplike setae usually to be found on leg 111
appear to be of two quite distinet kinds. The most familiar ones
are the long outstanding setae, but these appear to be simple
long nude setae and in some cases they earry traces of barbs or
ciliations near the base, The setae on leg I1I of 7. batui and the
shorter posterior femoralae in all members of the Schéngastielly
bengalensis group are examples of such setae, though these parti-

cular setae are nol very long and whiplike. The other kind of |

seta is more specialised, is hollow, refractile, and probably always
striated though the striae may be very difficult to detect on the
finer setae. There is always a characteristic tubular appearance
near the base of these setae, which range in form from the short
stout blunt rods of tarsi I and II, through the more slender and
often tapering setae on the tibia and genu, to long whiplike setae
such as those on leg 111 of 7. insolli and T. dimolinge. These
setae are characteristically curved, often very much so, while
the less-specialised nude setae tend to be straight and frequently
outstanding. 1t would seem that the ‘mastifemorala’ and ‘masti-
genuala’ of say T. insolli are different structures from the masti-
femoralae and mastigenualae of, say, 7. batui or T. microti,
and that it would therefore be misleading to assume that they
are homologous, In the present paper, this diffieulty has been met
by deseribing the whiplike setae such as those of T. insolli as
long, tapering femoralae and genualae, and not as mastifemo-
ralae and mastigennalae. Also, the specialised femoral seta on
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S. hipposideros is not a true femorala if these terms (wiz.,
tibiala, genuala, and femorala) ave to be reserved as Wharton
apparently intended them for the hollow striated refractile setae,
which incidentally appear never to carry barbs.

_ The writer has examined six of the species of Trombicula
discussed in this paper, and these fall into three groups on the
characters of the leg setae alone, as follows:—

Croup 1. Leg I with 2 genualae and unusually long micro-
genuala (longer in revelae). Leg 111 with 2 fairly long
genualae and 1 long telofemorala (longer in revelae) ...
T. ingolli, T. reveloe.

In revelae, microspur 11 usually anterior to base
of spur; proximal in insolli.

Croup 2. Leg I with 3 genualae, shorter microgenuala, Leg
111 with 1 genuala, no femoralae. All these setae getting
longer in the order: ...... T. taphozous, T. harrisoni,
T. dimolinoe.

In harrisoni, tibialae 11 not in tandem, with ante-
vior one long slender blunt-tipped, postevior
much shorter and tapering; microspur 1 curv-
ed, talon-like; spur Il about 1/3rd length of
spur 1. Other species with no unusual charac-
Lers, '

Group 3. Leg I with spur (15x) shorter than spur II
(19) ; 3 tibialae (not 2) and microtibiala; 3 genualae
but' apparently no microgenuala, Leg 1T with microspur
anterior and distal to base of spur (not proximal). Leg
1] setae not hollow refractile, mostly outstanding: 2

nude setae near subterminala and 1 other on tarsus;

2 pn tibia: 2 on genu; 2 on telofemur; 1 on basifemuir.

T. Dot

2. Body Setae.—It is customary to count and record as
davsal and ventral setae those body-setae (often excepting the
sternal setae) which lie on one surface or the other of the
mounted specimen. Some authors have oeecasionally referred also
to the postero-ventral or caudal setae. The dorsal body-setae
continue round the posterior curve of the larva to end in the
neighbourhood of the anus. The posterior folding of the mounted
specimen cuts across these ‘dorsal’ setae in a completely artificial
way and there is no anatomical justification for making a divi-
sion between ‘dorsum’ and ‘venter’ there. The true ventral setae
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lie grouped in front of the anus, with ene or two para-anal pairs
(or even rows) and sometimes a post-anal pair. These latter
ventral setae lie alongside caudal and lateral setae which are
part of the main body-setae of dorsal type. The true ventral setae
usually differ from the dorsal and caudal setae, ez, in being
shorter and less freely or more delicately barbed. In the region
lateral to and behind the anus, the caudal setae of dorsal type
and the true ventral setae may be readily distinguished in many
species, but in others they pass insensibly from one type to the
other. In the latter case, one may reasonably if rather arbitrarily
count one or two para-anal pairs or rows in with the ventral
setae. The proportion of main body-setae of dorsal type which
appear on the so-called ‘venter' varies with the degree of ENgorgre-
ment of the larva.

These setae are of taxonomic Importanee and a complete
deseription must include not only numbers and deseriptions of
the setae, but a comparison of the ventral and caudal setae, with
d note as to whether they appear distinet or not. It is suggested
that a useful standard form of description is that which has been
used in the present paper, wiz.:—Degeription of conventional
dorsal setae (DS) with enumeration and size of DS and humeral
setae 4+ number of caudal setae (CS) + ventral setae (VS§),
enumerstion, size, and whether or not they intergrade with the
caudal setae, The sternal setae require deseription if there are
more than 2 pairs or if they differ from the ventral setae or
among themselves.

Host Relationships

The following records give some idea of the distribution of
chiggers on bats collected in Malaya by the Serub Typhus Re-
search Unit, Many of these bats are brought to us in bulk in
spirit by aboriginal collectors in the forests, I am grateful to my
colleague Mr, J. L. Harrison for all the identifieations. The very
large genera Hipposideros and Rhinolophus have not yet been
worked out in detail, which is why the species of type hosts in
the present paper have been omitted.

It appears from these records that bats are not nearly so
frequently infested by chiggers as are most other mammals, nor
do the bat-chiggers appear Lo be particularly rich in species, in
spite of the expeetation of host-specificity and the undoubted
richness of the order Chiroptera. This may probably be explained
by the relatively slight direct contact which bats have with a
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milien in which the non-parasitic stages of the mites can thrive
and produce larvae to which the bats are readily accessible.
Birds, on the other hand, have very close contact with their
nests and frequently also with the ground, and they are much
more Treely infested with a variety of chipgers.

The following list summarises the results of examination of
682 bats in our Malayan eollection :(—

Pteropodidae (76 examined) :

43 Cynopteris sens. lat. (froit bats) examined, with
Hannemannia sp. (33 mites on 9 bats, all of which
were identified as . fucast),

[Eonyeteris speloea (cave fruit bats) (Philip and
Traub eoll.) with T. batui (5) and 7. insolli (3).]

The following 33 bats were uninfested by chiggers:

21 Ptevopus (flying foxes), 3 Rousettus (rousettes), 6
Ealionyeterus (spotted-winged fruit bats), 3 Mae-
roglossus (long-tongued fruit-bats).

Emballonuridae (54 examined) :

15 Emballonura (sheath-tailed bats) with 1 T. leveri
(originally from an Emballonwra in Fiji).

39 Tuphozous (tomb-bats) with T. taphozous (11 on 2
bats), 7. insofli (30 on 2), T. batui (1), and T.
deliensis (1).

Ihinolophidae (382 examined) :

T Rhinolophus spp. (leafnosed bats) with 7. dimolinae
(12 on 1).

361 Hipposideros spp. with T. harrisoni (475 on 37)
and E. lipozena (288 on 29) plus 154 mites of these
two species (in a pooled batch of 61 bats) also
with 1 S. hippesideros; an additional bateh of 14
Hipposideros sp. from a eave in Perlis with T.
taphozous (6 on 4) and T. revelae (T on 4).

Vespertilionidae (161 examined) :

All uninfested :—9% Myotis (mousc-ecared bats), 16
Pipistrellus (pipistrelles), 33 Tylonyecteris (club-
footed bats), 6 Nyefelus (noctules), 1 Scotophilus,
6 Kertvowlo (forest bats).

Molossidae:

All of 9 bats uninfested :—1 Cheivomeles (haivless bat),

# Chaerephon (wrinkle-lipped bat).
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The chiggers have been recorded from particular hosts as
fallows:—

T.

Recorded from every order of land-
mammals in Malaysia (except for the
Fdentates which have not been ade-
quately examined),

Eonyeteris spelnea, Batu Caves {lime-
stone), Selangor; Taphozous melano-
pogon, cave (metamorphic rocks),
Seletan Island, Selangor coast,

Hipposideros diadema griseus, Barrio
Buyog, Negros, Philippines.

K. spelaca, with batui; Taphozous me-
lanopogon, Seletan Island.

Unidentified bat and Chalinolobus fgoil-
dii _{Vespertilionidae), Australia
{ "South) ; and on Ratfus sp., Rattus
assimilis, Hydromys chrysogaster, a
bandicoot and a possum, Queensland ;
uncertain host, ?Solomons,

Hipposideros sp., limestone Cave, nr.
Kangar, Perlis,

Emballonura spp., Fiji, and Forest Re
serve, Kepong, Selangor.

Hipposideros spp., forest fringe, ete,
Commonest species in Malaya.

Rhinolophus sp., Forest Reserve, Ke-
pong, Selangor,

Taphozous melanopogon and T. affinis,
Seletan  Island; Hipposideros sp.,
limestone eave nr. Kangar, Perlis.

Hipposideros cervinus, Hollandia, Dutch
New Guinea.

Unidentified bat, probably South Aus-
tralia,

Hipposideros spp. from forests, Selan-
gor, with harrisoni. Fairly common
species,

Hipposideros sp., Forest Reserve, Ke-
nong, Selangor,

Cynopteris (Penthetor) lucasi, Forest
Reserve, Hepong.
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Trombicule schmitzi (Ouds. 1914) is also from the Oriental
region, from a bat from Khandala, India {mountaing between
Bombay and Poona). Womersley deseribes this (after Oude-
mang) : it is distinguished by having an almest pentagonal scu-
tum, eyes 2+2 on an oecular plate, 42 DS and some 116 VS, and
a peculiar small porous dise ventrally behind each eoxa 111, The
palpal formula is B/B/NNN, galeal N, The legs have no long
nude setae. The scutum is about 60u wide and about G0 deep,

Other bat-chiggers from outside this region are recorded
below for the sake of completeness, but owing to # local in-
aecessibility of some of the literature, this list is imperfect,
though it is probably eomplete for the Afriean species :—

Mus. 24, 1952,

Trombicula minutissi-
e (Ouds.)
T. natelensis Law.

T. myotis Ewing

T. eptesici Brennan 1947

T. mexicane Fw,
T. fahrenholzi (Ouds.)

T, muscae (Ouds.)
T. myops Vitzthum
T, russicum (Ouds.)
Daloisin synoti Quds.

Tecomatlane  sandoveli

Hoffman
Ascoschingastio—aethio-
pice (Hirst)

Fuseh, hamiltoni Bren-
nan

Hipposideros caffer, Durban, S.
Africa,

Rhinolophus geoffroyi zuluensis,
Noodsberg, Natal, and Sterk-
fontein Caves, Transvaal, S.
Africa,

Myotis lucifugus, Mt. Katahdin,
Me. and Pocono Lakes Pre-

E'serve, Monroe Co., Pa., U.8.A.
I

itesicus  fuscus pallidus,
Hamilton, Montana, U.8.A.

Bat, San Luis Potosini, Mexico. .

Mintopterus  schreibersi, Bre-
men, Europe.

Bat (1), Burope.

Bat, Europe.

Bat, Europe.

Barbastells  barbastelles, Bre-
men, Germany,

A Dbat, Mexico.

A small grey bat, Accra, W.
Africa; and Myotis goudoutii,
Madagasear. -

Eptesicus fuscus Juscus, Miller-
town, New York; and Myotis
subulotus leibii, Germantown,
New York,
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E. pipistrelli Brennan Pipistrellus subflovus subflavus,
Mud Cave, Stone County,
Missouri, T.8.A,
Gahrlicpia  nonus Hipposideros caffer, Durban, 5.
{Ouds.) Afriea,
Acomatocarus  polydis- H, caffer, Durban, 8. Africa,
e (Ouds.)
Hannemannia  perplera Eplesicus fuscus pallidus, Cus-
Brennman ter, Montana, U.S.A,

There are in addition several species found as adults or
larvae in caves, fairly often in bat-guano, and the larvae of these
might be feeding on bats. Examples are T. cavieole Ew. (Rey-
nold’s Cave, Ky., U.S.A)), T. cavernarum BEw. (Panama), T.
camille Wharton (Oxolodt Caves, Yucatan), 7. moesice Andre
(Gradje Cave, Yugoslavia), T. russica, Vitzthum (bat guano,
cave near Trieste, Italy), and Trisetica [Tecomatiana 1 melving
Traub and Evans (bat cave nr, Myitkyina, North Burma).

Summary

1. The trombiculid mites infesting bats are of particular
interest for several reasons, onk of which is the OUCUTTENCE o
bats in Europe, North America, and probably Africa, of mites
very closely related to Trombicule ekamushi, the vector of serub
typhus in south-east Asia,

2. Two new species of Trombiculn, and one of Seldngasti-
ella, are deseribed, and supplementary deseriplions are given of
six other species infesting bats in Malaya. A key to the species
of Trombicula is presented,

3. A comparative study of the leg chaetotaxy has been made.
The whiplike and other specialised setae on leg I1I may be of
two distinet kinds and these should be differentiated. A mare
realistic description of the dorsal and ventral body-setae is
recommended,

4. Lists are presented as the results of examining 632 bats
in Malaya, and also of the host-relationships of 15 species of
trombiculids from the Oriental and Australasian regions, 6 from
Europe, 5 from Afriea, and 7 from the Americas. Six other
species, suspected bat-chiggers, are recorded from caves.
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