10.  Parasitic Acarina of the Mammals®

£y M, NADCHATRAM,

K. Dosmmrow, and C. K. Ng
INTRODUCTION
THIS PAPER is an dccount of parasitic acarines collected Irom mammals on Pulay
Tioman, 18 March to 27 Aprl, 1962, Detailed collection data are not given: the
topography of Pulau Tioman, and the ecology of the island mammals, have already
been described (Bullock und Medway. this Hullerin, p. 1Loand Medway, this
Bulletin, p. 9y,

In ll, over 160 mammals were searched for parasites under ether anaesthesia.
The body and fur were examined for ticks and laclapid mites, and the ear lobes for
cheyletid mites. Chiggers (larval trombiculid mites) were sought in the following
sites: —ears, muzzle, axillae, belly, and perinevm. Only two animals were killed,
and their nasal cavities opened and examined for intranasal chiggers after the
method of Audy and Nadchatram (1957), All parasiles were collected with the aid
of a low-power dissecting microscope or hand lens, and all were preserved in
70 per cent alcohol. Specimen host skins were kept for identification. Some mam.-
mals were examined for certain parasites, and not for others, Thus in the tables
only the actual number of animals examined for the relevant family of acarines is
given. The infestutions are given in broad terms in Teble 1, and in detail in
Tables 24 The remainder of this contribution consists of # commentary in
amplification of these Tables,

Our individual contributions to the paper have heen complementary, The
miles were collected, and their hosts registered and identified by C. K. N. and
B. L. Lim, C. K. N. also identified some of the chiggers. M. N., having identified
and recorded the ticks, and much of the other material fincluding most of the
chiggers), collated the data. B D, identified the remainder of the material and
edited the final manuseript. In addition to Mr. B. L. Lim, we are also grateful to
the following, who aided in the collection— Mr. J. A. Bullock and Lord Medway
(University of Malaya), and Dr. F. L. Dunn, (Institute for Medical Research,
Kuala Lumpur). To Mr. Lim Kee € hong of the Institute for Medical Rescarch we
are grateful for technical assistance.

MESOSTIGMATA
LAELAPIDAR

Principal references: Strandimann and Wharton (1958), Drummond and Baker (19607
Keegan et al. (1960% Grokhovskaya and mpuven Xoan Hoe (1961), Baker et al.
(19623 Domrow (1962a) Strandtmann and Mitchell (1963),

A summary of the infestation data is given in Table 2. In all, six genera and
eleven species were collected.
Hystrichonyssus turneri Keepan et al,

Numerous specimens from Atherurus macrourus. The type series came from
the same host on the mainland.

25 This :invcs:igailinn was supported (in part) by a 1.5, FPublic Health Service Rescarch
Grant AT-03793-03 (formerly E-3793) from the National Institutes of Allergy and Infectious
Diseases, Public Health Service,
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Tasre 1

Broad acarine infestation data for mammals, P, Tioman
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Neolaelaps spinosa (Berlese)

A dozen specimens from Pteropus hypomelanos. This species is common on
Pteropus spp. from Ceylon to northern Australia, and is often associated with the
nycteribiid flies on these bats (Domrow, 1961).

Echinonyssus nasutus Hirs)

Not uncommon on Tupaia glis; known from the same host on the mainland
and in Vietnam. The type host is Tupain picta, from Sarawak (G. O. Evans, in
lir.). The single specimens from Rattus exulans and R surifer may be regarded
as strays or even bench contaminants.

Haemolaelaps gallinarii Grokhovskaya and Neguyen Xuan Hoe

Numerous specimens from one Sundasciurus temiis, This species was origi-
nally described from Vietnam and has since been redescribed as H. audyi by
Baker et al. (1962) from S. tenuis from Malaya, and a variety of ather hosts, prin-
cipully squirrels, from Sarawak, Subah, Palawan and elsewhere in the Philippines.
Laclaps nuttalli Hirst

Collected on Rattus sp. tiomanicus, R, exulans and R. sabanus. This species
is virtually cosmopolitan, and has been found on many rals, including Rattus
rartus and R norvegicus.

Laelaps fagellifer Domrow

Common on Rartus surifer. This species was described from R. rajaft on the
mainland, but relationships within the rajuh-surifer complex are unsettled (but see
Hill, 1960).

Laelaps echidninus Berlese

One specimen from Rattus sp. tiomanicus. This species is virtually cosmo-
politan (but see Domrow, 1962¢) and found on many rats, including Rattus rattus
and R. nervepicus.

Laelaps spp.

Three further species of this genus were taken on P. Tioman, One, lrom
Rattuy cremoriventer, is either L. turkestanicus Lange or L. hongafensis Grok-
hovskaya and Nguven Xuan Hoc, if these species are distinet. The other two,
one of which is very close to L. sanguisugus Vitzthum, were both COMMon on
R. surifer, and also recorded once on R. sabanus.

Longolaelaps whartoni Drummond and Baker
Common on Raftus surifer; described from R. rafah on the mainland.

SPINTURKICIDAE
Principle reference: Rudnick (19605
Meristaspis sp.
Eight specimens from three of four Eonyereris spelaea examined,

Ancystropus sp.
Nineteen specimens from three of four Eomycteris spelaea examined.

Mus, 34, 1966
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L

METASTIGMATA
Principal references: Kohls (19570 Audy er al. (19600 Anastos (15500,

Two families of ticks, represented by four genera and six species, were taken,
A summary of the infestation data is given in Table 3, The identification of
Malayan ticks in their immature stages is often impossible at present, but wherever
possible, the immature stages collected have been compared with specimens ob-
tained during the rearing of known species in the laboratory.

ARGASIDAE
Ornithodoros sp.

Twenty lurvae on two Eonycieris spelaea, These are probably €. baruensis
Hirst, the only species known from the mainland. It was originally described from
Balu Caves, and has since been recorded from a va riety of bats, both Microchirop-
tera and Megachiroptera, including E. spelaca.

[xominaE
Ixodes granulatus Suping

Collected on twelve host species, It is a common tick of rodents on the main-
land of Malaya, and is the only species known to parasitise rats, squirrels and
shrews in all its active stages — lurva, nymph and adult. /. granudatus is medically
significant, because Russian spring-summer encephalitis virus has frequently heen
isolated from it

Haemaphysalis atheruri Hoopstraal et al,

This specics was taken on three occasions on Tragulus napu, and is known
from T. javanicus on the mainland. One nymph, probably belonging to this
species, was tiken on Tupaia glis. This tick, in small numbers, seems to be host-
specific for Tragulus in the adult stage. The larvae and nymphs have been taken
from rodents.

Haemaphysalis atheruri Hoosstraal et al.

Both specimens of the brush-tailed porcupine, Arherurus macrourns, examined
were infested with this species. Tt is the only known host on the mainland.

Haemaphysalis sp.

Al least one other species is represented in the collection by immature stages
only, collected from Rattuy sp. fiomanicus and R, sabanus, but these cannot yet be
determined. Forest rats are major hosts of immature Haemaphysalis ticks in
Malaya.

Amblyomma helvolum Koch

One female specimen on a dead log near the beach, and one nymph on Ratius
sabanus. In addition, three R. sp. fiomanicus bore a total of four larvae which
appear close to 4. helvolum, although we hesitate to confirm this diagnosis at
present. The natural hosts of A. helvolum in all its active stages are typically
snikes and lizards, the water monitor (Varanuys salvator) being one of the common
hosts. On several occasions, A. helvolum has been found crawling on, but not
attached to, man.

Mus, 34, 1966
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PROSTIGMATA
CHEYLETIDAE
Principal reference: Boker (19493,
Cheyletus sp.
Seven females from one Callosciurus nigrovittatus.

Chelonotus selenirhynchus Berlese

Eighteen females from one Lariscus insignis, This aberrant and monotypic
genus is common on many squirrels in the Malaysian subregion (Domrow, 1960).

THROMRBICULIDAE

Principle references: Womersley (1952); Audy (1956); Audy and MNadchatram {1957}
Traub (1960); Domrow (19626} Nadchatram and Domrow {1964),

A total of nine genera and 21 species of chiggers were collected from 77 of 114
animals examined, and a summary of the infestation data is given in Table 4. By
any standards this is a rich collection, considering approximately 140 species are
known from Malaysia as a whole, where most of them are found in primary rain-
forest. Audy (1956) and Domrow (1962¢) have noted that chiggers show little or
no host-specificity, but rather a varying degree of habitat-specificity. Audy also
sugzests that habitat-specificity may give the appearance of host-specificity. The
highest number of species of chiggers found on a single host specimen in Malaya
(Ratrus bowersi) is eighteen.

Leptotrombidium deliense was the most common chigger found on Rartus
sp. tiemnanicus, which has a very wide ecological range (see Medway on Mammals,
earlier). The occurrence of this mile even on rats trapped in houses is unusual,
as the common house rat on the mainland (Rattus r. diardi) is free of 1. deliense
although commeonly infested with Ascoschoengastia indica.

The following animals (numbers examined in parenthesis) were found to
harbour no chiggers — Cynocephalus variegatus (2), lomys horsfieldi (4), Petaurista
petaurista (2), Ratufa bicelor (1), Atherurus macrowrus (2), Rartus cremorivenier
(1), and all the bats, comprising thirteen specimens of four species.

Leptotrombidium deliense (Walch)

Collected from ten of the twelve host species examined, and by far the com-
monest chigger on the island, Twupaia glis, Rattus sp. tiomanicus, Rarttus sabanus,
Lariscus insignis and Tragulus napu were its major hosts, Tis habitat could there-
fore range from eultivation, belukar and forest fringe, to deep primary rain-forest.
It is an established vector of scrub tvphus in the Asiatic-Pacific region.

Leptotrombidium langati (Audy and Womersley)

Collected from Hylomys suillus, Tupaia glis, Callosciurus novatius, and Laris-
cus insignis. The occurrence of this species in primary rain-forest on P. Tioman
substantiates its authors’ claim that it is a very deep forest chigger. On the mainland,
it is primarily a parasite of forest rats (especially Rattus mulleri and Rattus

bowersi), tree shrews, ground squirrels, and sometimes tree squirrels, Morpholp-
gically, it is closely related to L. deliense.

Leptotrombidium bodense (Gunther)

Collected from Lariscus insignis and Tragulus napu. An uncommon species,
easily mistuken for L. deliense. Mouse-deer (Tragulus spp.), particularly, and squir-
rels appear to be its major hosts.

Mus. 34, 1966
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Leptotrombidiom arenicola 'raub

Found on Tupaia gliv, Rattws sp. tionanicns and Rattus exdens, The former
is & new host record. One infested I glis was trapped in neglected land between
4 coconut plantation und @ vegetable garden at sea level, and the other in a rice-
field 100150 ft. above sea level. The natural habitat of L. arenicola is of epidemio-
logical interest, as this species is a suspected vector of scrub typhus in Malaya
(LM.R. Annual Report, 1960). This species seems to be restricted to open. sandy,
couastal areas, and was originallv recorded from several islands. A more recent
record is from Rattus sp. jalorensis on Pulau Langkawi, It is again a species
closely related 1o L, deliense.

Leptotrombidivm muridia (Womersley)

Only one specimen taken, on Lariscus insignis. This rare species was described
from a single specimen from Malaya, and has since been collected in small num-
bers on forest rats,

Leptotrombidium sp,

Apain, a single specimen taken on Lariscus insignis, mixed with other species
of Leptotromnbidium. 1t is possibly a new species near L. keukenschrijveri (Walch),

Siseca rara (Walch)

Six specimens obtained from three Tupaia glis. On the mainland, this species
has been collected from inseclivores, snakes, skinks (Mabuia multifasciata), and
rodents. A closely related species, S, subrara Audy, infests pill-millipedes (Sphae-
ropagus globus-magicus). Very few trombiculids indeed parasitise hosts other than
vertebrates,

Eutrombicula wichmanni (Oudemans)

Eighteen specimens collected from two Tupaia glis, This wite-spread species
has a wide range of hosts, including teptiles, birds and mammals, A scrub-itch
chigeer, it causes severe irritation to man, and is well known to Malay village folk
by the name of g,

Ascoschoengastia indica (Hirst)

Found on one of three Callosciurus notatus infested with chiggers. This is the
commonest chigeer on house rats on the mainland. Tt also occurs in oil palm
estates on Rattus sp. jalorensis, together with Leptotrombidium deliense, and all
active stages of its life history (larva, nymph and adult) have been recovered from
the nests of Rattus sp. jalorensis in oil palms. Other species of this genus are also
known to breed in the nests of their hosts.

Ascoschoengastia audyi (Womersley)

Quite common on Callosciurus notatus and €. nigrovitatus: the pattern of
infestation is similar to that on the mainland,
Ascoshoengastia roluis (Traub and Audy)

A few specimens of this uncommon species on one Calloscinrus tenuis, Tt was
originally described from Borneo.
Ascoshoengastia calear Nadchatram and Domrow

This_species, like the preceding three, belongs to the subpenus Laureniella
Audy.  Eight specimens were recovered from the two Ratius  surifer
examined for nasal mites. It has been taken in relatively large numbers in the
nasal cavitics of a variety of forest rats, mixed with species of Doloisia, see below.

Burr. MNationaL
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Susa labuanensis (Womersley)
One specimen taken on Rartus sabarmes. This rare species has not been record-

ed since the type series from Labuan, Bomneo. Very little is known of the biology
of this genus {Audy and MNadchatram, 19600),

Walchiella impar (Gunther)

 Collected from Rattus sp. tiomanicus. This species is usually found mixed
with the next species, W. ondemansi, to which it is closely related. It is relatively
common on lhe mainland.

Walchiella oudemansi (Walch)

Collected from Rattus sp. tiomanicus, R, sabanes and Lariscus insienis. This
15 4 common species on a variety of rodents and some insectivores in scrub, and
sccondary and primary rain-forest in Malaya,

Helenicula mutabilis (Gater)

Several specimens taken from Rarrns sabasns, This s a fairly common species
on a variely of rodents in lalapg, scrub and secondary rain-forest in Malaya,
where it is markedly seasonal in oceurrence,

Doloisia browningi (Audy and Nadchatram)

Two Ratrus surifer were examined for nasal mites, and yielded nineteen
specimens. The larvae of this, and the following three species (as well as
Ascoschoengastia  calear),  live  exclusively  in the intranasal cavities of
ground-dwelling forest rats, Their preferred site of attachment is 1o the walls of
the chambers lateral to the nasoturbinal bones. The authors give a summary of
infestation data of the Malayan species of the penus. Over 20 species in all have
been deseribed. Both rats examined carried larvae of all four species of Doloisia
us well as Ascaschoengastia calear.

Doloisin brachyvpus (Audy and Nadchalram)

Nineteen specimens of this species were collected from both the Rattus
surffer. This is the commonest imiranasal chigger on the mainfand.

Doloisia intermedia (Audy and MNadchatram)

Twenty-lour specimens of this lairly common species were taken on both the
Raitus surifer.

Daoloisia domrowi (Audy and Nadchatram)

Only three specimens of this common species were collected from both
Hattus surifer,

Gahrliepin fletcheri Gater

Recorded from Rartus sp. diomanicus and R. sebanus. This is the only mem-
ber of the subfamily Gabrliepiinae to be taken on P. Tioman, although over 25
species are known from Malaya, As many of the animals in the present survey
were not ¢xamined completely, the group may be more common than our records
indicate, as members of this subfamily are minute, and usually attach singly or in
very small clusters, On the mainland, it s & common species in primary and
secondary rain-forest. The type host and locality are the house rats, Rartus r.
digrdi, Kuala Lumpur, but this rat has not again vielded this species during
intensive post-war studies.

Mus. 34, 1966



QEEIERT AR
10q pon *s1aBTign (RS L] PARIEND 215 0s |, s nsa aatefion yi caoBBga pog pur IES J0) PREIULND A suannaeds uanaja e ul,

++ +

targaga
J'.ijd'.‘,l'j.l'llf_.l_lg

BULLETIN OF THE NATIONAL MUSEUM, SINGAPORE, NO. 34

138

| _ _ | +4+4+ T/t niltrn SUpELLL
4+ + | 4 4+ |4+ 4+ pii AUATSHE SRSt
[ _ | + [+ E i FHTNAL SHAREISUPNNS
| ++ . + g i AL LREEE
| R i E A | EfL 5 SHARON SHANAEO)E T
ol o R I + /AL | LB NE ST
02 o 5 i + ++ | Ll N LRUDYNS SLIOY
+ N....T. sumnxa h-._.:n._m.
|+ 4 4 grier | v smnupiwor; tds sepmy
+_ + |+ + 44 sgive | o sl modn g
4 i/ i sajying sluiofCy
[ 4= (/T e muneeen Ry
|
= I~ O~ =] o I T o ] I < N W I o I g £ o
£ E m.m..H..Mrma..m..mnrrm..n% % E md[(agiak =g ﬂ.,.m & leg|za|as nq...n_m-._un =3 | ==
|2 Sz EN|ER| | = tlgz|las(EE|=2 P ElEE[RAEiE S = | &8
a2 Sp EleAEx|ER] & B Lk W..._ as| @ S |Es|nE =l aw -2
w«..nr.JR.“HE..m”.JWJ = | g |Ra|sdAEalEnl=8] B uuH.rH.r.WpH a.b....._._ﬂ....._.
SEIEEISE IS EEISEE & g ~Z*g|3s g | SIBSISS|E3( 35 | g8 | wom sopoadg 19
|8 | & FFEF|E|E| 5| & | FlEEl | 2P FE"y B & | umw R0
i i = |5 |8 = ES | Bl Bl B | =
£ 12| &l 8| B| &7 s §| 8 B §F| F
_ = = E m._ = [ =2 E] 3 _ M E 3

“uonysanh updsREID S0 I sl SHATIY a0y il asoy) pur
PAUOUILLOD DM 1R 2500 a_h__—._q:ammdua_u BB u_..m..:_.z A PRHINIE SISO .u.m__.._u.mﬁhum..u.n JEINIOE ﬂ_..._uuﬂmma.ﬂ_ T IDPUN PRITOE DIDM sals
OO AL, -3 Pajeipill 1 AMIEPUngeE 2417821 80 Auo ‘quzsaid aros SEEFI00 MUOE JO SUSNadE ‘PUBENOY] USAD 10 “PAIPLUNL [VIDAGE 5

TR ], - ] SS]RILLTRUE 107 P 1oisa)w 12880

R LA

BULL, NaATIDNAL



THE FAUNA OF PULAU TIOMAN 139

ASTIGMATA

LISTROPHORIDAE
Princfpal refercnce; Domrow (1958).

Listrophoroides sp.
Ten specimens from one Rattuy surifer.

DISCLISSION

The mile material described above is typical of the Malayan mainland, with
few exceptions. It is noteworthy that Dermacentor auranis Supino and Amblyoruma
testudinaritm Koch, common parasites in their immature stages of a wide range
of small mammals, were absent in the island collection. This may be correlated
with the absence on the island of wild pigs which are the common hosts of the
adult ticks. The larvae of the latter species often attack man, their bites causing
severe irritation and skin resction which persist for several weeks or months.

A total of nine generp and 21 species of chiggers were collected on Pulau
Tioman. In terms of species the chigpers were the most abundant parasites record-
ed; all except one species (Susa labuanensis) have been recorded on the mainland.
The same, in general, is the case with the species of the other six families. Six
species of Leptotrombidium were taken on the island, five of them infesting the
ground squirrel, Lariscus insignis. The genus Leprotrombidium is of particular
interest because some of its members uwre established vectors of serub typhus
(tsutsugamushi disease) in the Orient and the Pacific. The absence of L. akamusii,
one of the best known vectors of scrub typhus, is noteworthy, Nor have previous
collections from other islands off the Malayan mainland (Pulau Jarak, P. Berhala,
P. Langkawi, and the Sembilan islands — including P. Rumbia and P. Pankor),
yielded this species. On mainland Mulaya, L. akamushi is confined to scrub and
lalang ({mperata cvlindrica) wasteland®, and this would suggest that L. akamushi
is an introduced species, while L. deliense is probably native to Malaya,

The absence of Ascoschoenpastia indica on Rattus sp. tiomanicus, which is
found in houses and coconut plantation, among other ecological habitats, is also of
interest. This species is the commonest chizer on the house rat (Rartus r. diardi)
on the mainland. Alse, all stages of 4. indica have been found in the nests of
Rattus sp. jalorensis in oil palm,
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