Laurentella, a new subgenus of Trombiculid Mites, with notes on
biology and medical importance

By 1 R, Auby

Irestitiie far Medical Besearch, Kunle Luwpr
(Recerved Thine, 18055)

Euschingastio indica (Hirst 1915), described from a bandicoot rut! from Caloutta.
was shown during World War 11 to be extremely widespread in south-east Asia. It s
the commonest, and often the sole, trombiculid mite to be found on house-rats, roughly
in the area bounded by India, Sumatra; New Guinen, Guam and Philippines. Reeent col-
lections have shown that this is a member of a fairly large group, and the “indica-group
{Womersley 1952:237; IMR 1953:65) was provisionally discussed as ‘Tnew subgenus’
of Euschiingastia by Audy (1954h:154), It is now possible 1o distinpuish this group
from some related groups showing convergence in the larvae, The group shows chirsie-
ters which distinguish it at least at 2 subgeneric level from the type, Schingastia sciuri-
cola Ewing 1925, of the genus Euschéingastia; 1t is therefore here described as o new
subgenus.

The subgenus has considerable biological interest because of the occurrence of one
species (E. indica) as a widespread urban chigger, and of another (E. audyil as the
dominant chigeer on tree-living mammals in the Malaysian [orests: while some species
are endoparasitic in the nasal cavitics of rodents. It is ol great taxonomic interest
because, together with the senera Ascoschingastia and Prendoschingastia, it appears
to form part of a complex involving 4 number of controversial characters, The hiokogy
of the group and its polential medical importance are discussed below.

Genus Ewnschiingastia Ewing, sewsie fale
Laurentella new subgenus

Type-species.—Schimgaytia indica Hirst, 1915:187, Bull. ent. Res, 6, [ R3-40.
Common and widespread, especially on rodents (including house-rats) in the Asiatic-
Pucific arca.

Diagnosis* —Those trombiculid mites deseribed as the ‘indica-group’ hy Audy
1954h:154) which have hitherto been included in the genus Euschingastia Ewing 1938,
after Wharton & Fuller 1952:73, hut are distinguished in the larval stage by possessing
the following characters: Scutton small subquadrate, lightly chitinized, with AW 20-50u
and AP 20-35;: in the typical group (ie. excluding debilis-group). AM is anterior o
ALs with the shoulders of the scutum prominenl and rounded in front of ALs; AL
setae shorter than AM, PLs usually longest; anterior scutal margin usually sinuous,

t. The bandicoot rats, Bendieote (Nesokio or Grapmys of many authors), are rodenis of the
Oriental region and must be distinguished from the mirsupial handicools of Australast leg, Ecly-
mipera, Isoodon). According to Blanford in the Fanma of British fndia. the pame handicool is of
Indian origin, from the Telugw pardi bokbn (tpig-m™) given by tank-digeers, and s conseguently
correctly applied to the ral sather than the marsupial

2 Account has been taken of some undescribed species in framing this. Standard abhreviitions
are used, as follows: AL, AM = anterolateral. anteromediual sculal setae; S0 — sensiliary hases or
line between them: ASL — anterior scutal length in nymph or adult, from level of SBs to tectal
scta, roughly equal 1o leagih of crista,
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posterior margin convex may be flattened or indented in the midline; sensillary bases
about centrally placed, little more than their diameter apart; sensillae expanded but only
oceasionally globose; in the debilis-group the AM seta is in line with ar posterior to the
line of ALs and the anterior scutal margin is slightly sinuous and without AL shoulders.
and the posterior margin is coneave. Lyes 24-2, 141, or apparently absent. Gratho-
somie: palpal selac not strongly developed, with a Tew small barbs or nude, the femoral
seta being appreciably shorter than either genual or dorsal tibial; palpal claw 2- or 3-
pronged, modified especially in endoparasilic forms so as to be basally thick and
strongly incurved (cf. claws of Deloisia): chelicers uiso variable, occasionally modificd
in endoparasitic forms so as to be reduced and with 1 blunt dorsal tooth (cf. Deloisia):
galeal seta typically nude, but with a few barbs in the dehilis-group. The palpal tarsus
bears the usual tarsala plus 6 ordinary setac (3 in debilis-group), one of which may be

nude (in dehilis-group and some intranasal species); the subterminal solenidion is
absent.

Legs short, especially leg 11, with relatively thick stumpy scgments; segmentation
7.7.7 although the division of the femora especially of leg 11 is frequently indistinet:
leg HI with genuala and tibiala, and often with one or more nude setae (mastitarsalac),
tibia and tarsus of leg TII in the intranasal TAA-group enlarped (thickened) and wilh
an exageerated modified seta near the pretarsus. Serae of seutum, palps. body, and leps
delicately barhed or nude, not stout or plumose, and broadly related to the gencral
degree of chitinization: all setic on body, legs, scutum, and galea more strongly deve-
loped and barbed in the debilis-group. Larvae of intranasal forms showing slight con-
striction of the body when engorged; preferring mammals and especially rodents in
forest, but may be found casually on birds: aeeasionally endoparasitic Cintranasal )
Distinguished from larvae of subgenus Helenicila Audy by the presence in the latter of
3Bz less than their dismeter apart and ratio PW/SB over 5 (under 4 in Laurentefla ),
AM shorter than ALs or subequal and its base not anteriorly placed, and with tarsala
and microtarsala [ subterminal (closely adjacent to sublerminala ), and the 2 tibialae |
also being placed distally, roughly inoa line with the microtibiala. Distinguished from
larvae of Ascoschingastia Ewing, sens. str., and Paendoschiingastia Lipovsky by the
placing of the PL setae on the scutum. Distinguished from larvae of Dolvisia Quds.,
sens. lat., by the 3 (not 2) genualue I, the presence of a tibiala 111 and of AL shoulders
on the scutuni.

Nymphs and Adults (so Tar described only for indica, ouwdvi; but known for 3
other species including intranasal forms, from Malaya and Borneo) apparently not dis-
tinctive, of general Euschiingastia facics with ASL:SB ratio almost 2: sensillac generilly
well-barbed or plumose distally, with well-developed shafls (thickened in ertelvi )
(Studies of postlarval stages are not yet sufliciently advanced for useful comparisons Lo
be made}.

Distribution so far known, essentially Oriental and Auvstralasian, extending 1o
Ethiopian region (one species, undescribed) and to Palacarctic (one species in Japan).

Remarks—The writer has pleasure in naming this subgenus for Dr. R, F. Lawrence.
Director of the Natal Museum, South Africa, who has pioncered the proper study of
African trombiculids and to whom he is very grateful for the most friendly collaboration
in the study of African material.

The subgenus as here envisaged takes account of some material which is to be des-
cribed in collaboration with Traub in future issues of “Malaysian Parasites”, con-

tinuing “Malaysian Parasites I-XV" (Swed. Inst. med. Res., Malaya, 26, 1953, issued
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1954). Sufficient details are here described or drawn 1o explain emendation of the
diagnosis, while the opportunity is taken to give some comparative details of E. ratiis,
E. debilis, and E. sp. 0L fabuanensiz (Fig. 1) Euschéngastia debilis represents an
atypical specics-group described helow and provisionally included in this subgenus: il
appears to provide a link with the gonus Preudoschongastia.

The monograph on the type-species, E.(L.) indica, by Wharton (1946] is onc ol
the most complete accounts of any species of trombiculid yet published.

List of Species

The following species are here placed in this sabgenus. Dald already given in the
excellent checklist of Wharton & Fuller (1952:40) are brought up (o date and some
comments added. Their indications of the type of contributions made by the papers
concerned are used again here in the hopes that other compilers of checklists will do the
same; these indications are: a—anatomy, b—biology, mi—medical, t—taxononty, ¥—
veterinary, to which we add s—synonymized, I—in @ checklist, and N, A—nymph,adult
discussed.

Elierman (1949) and Ellerman & Morrisson-Scott (1931) are taken as the autho-
rity for names of host-species in the following list, the names of hosts as actually
recorded by authors being shown in parenthesis after the currently accepted name.

Mew records arc added particularly from the following callections, summarized in
Audy (1954a). (1) MALAYA, 1948 onwards: by Colonial Office Scrub Typhus Re-
search Unit, described in detail by Audy & Harrison (19543, where alse other
collections are referred to. {2) BDRHED—-—SJ\I{AW:\K 13501952 largely by the
above unit with Tom Harrisson, Government Ethnologist and Curator, Sarawak Muscum.
for whose hearty collaboration we arc very grateful; and also by an cxpedition into the
interiar in 1930 with the added collaboration of the U.S. Army Medical Research Unil
in Malaya {Traub). (3) BORNEQ—NORTH BORNEQ, expeditions in 1951, U2,
1953 jointly by U.S. Army and: Colonial Office Unit teams with U.S. Arny financial
support, as described by Traub & Audy (1954a). (4) INDIA: by Lt~Colonel Sardart
L. Kalra, including the collections described by womersley (1952], which were regis-
iered. mounted, and sorted by us, sclected series being sent 10 Wwomersiey. (5) THAI-
LAND: A collection from Thailand has been made through the co-operation of Rabert
E. Elbel of the U.S. Special Technical and Economic Mission to Thailand, and through
the offices of the Thai Division uf Communicable Diseases, particularly Dr. Pramecrn
Chandavimol, Chief of the Division, and Dr. Mali Thaineua, Direclor of the Banpong
Plague Laboratory. The records of E. audyi from Thailand in this paper, relating 1o
specific hosts, have kindly been provided by Lt.-Colonel Robert Traub, to whom the
writer is also grateful for a number of records from Borneo. Unidentificd hosts recorded
for E. indica from Thailand are derived from an early collection from near Bangkok
cent to us, of which host identities have not Yet been checked. (6] HONG KONG.
1449-50: by 1. D. Romer, Municipal Rodent Control Oflicer.

A. Euschiingastia indica species-group

1. Euschingastia (Laurentella) indica (Hirst)
Type-species of subgenus; Lype in British Museum (Nat. Hist.) London.
Sehfnpestin indica Hirst, 1915:187(d)s walch 1827: Gunther 1941: Finnegan 19435 Whartan

1946; Wharion & Carver 1946 Thor & Willmann, 1947; Fuller 194%: Gispen 1950ab

{cm).

Mus. 28, 1956.
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Fig. 1. Details of species of Lawrentella. ER Cafler Domrow ) —Enseltijngastia {Lawrentella). rattus

| Womersley & Heaslip) {indica-group), scutum redrawn to scale from o drawing by
Mr. R. Domrow, ol a specimen ol ratties Tram Rettoy assiorilis, ML Glorious, South.east
Quecnsfand, 6viii. 1951, ED—Enschiinpastia (Lanrentella) debilis (Gater) (debilis-group),
scutym and eyes, specimen from a Crocidura, forest in Selangor, ET— Euschingastia
(Laurentelli) "TAA" (TAA-group), scutum, eve, palpil claw and tarsus, ehelicer, and
part of leg [l The clongate sensilla, short curved palpal claw, and toothed chelicer
rescmble the same parts of Doloisia, bul other species provide intermediate links with
typical Lanrentells. The inflated tarsus and tibia 111 is observable as & tendency in other
species in the debilis- and indica-groups (debilic also has tarsus T subglobular),
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Selifingastiac fndica, Toomey, 1921:606(1).

Neaschdnpastia indicn, Guter, 1932:156{c¢,t); Gunther, 19413 Heaslip, 1941; Radford, 1941
Womersley & Heaslip, 1943: Blake er af, 1245 Buitendijk, 1945, Finnegan, 1945
Takekaws, 1945 André, 1946; Philip er of, 1946: Radford, 1946, Taylor & Murray,
1956; Whartar, 1946; Wharton & Carver, 1946; Mohr, 1947; Gunther, 1352:26(1).

Awvosehingastio indica, Whartan, 16215 1-84(abedt); Philip & Woodward, 1946, Griffiths,
1947; lenkins, 1947: Brennan, 1949(a); Lipovsky, 1950,

Enscliingastio_indica, Fuller, 1948:107(1); Audy, 1949(c), 1953:154(t); Philip er ol., 1949;
Philip & Traub, 1950; IMR 1950:64(c), 1952:50(b), IME 1853:65; Wharton & Fuller,
1952:77(1); Audy, Thomas & Harrison, 1953(c): Audy & Harrison, [954:17(c); Trauh
& Audy. 1954:67(im): Traub & Evans, 1954:103: Harrison, 1954:181(h); 1956(h):
Kadford, 1954:264,

Enschiingastic sp. near fndica, Audy, 1950:193(c).
Schitnpeastin (Ascosehdnpastia) indica, Womersley, 1952:208(d); 378(Nd,e), 2e (corrigendum).

Trombicnla muriz, Walch, 1922:34(d}, 1923 Fletcher et al, 1928(dc); Hayakawa & Hokar,

1946: Hayakawa ef al, 1944, [Synonym of E(L.) indica: homonym of Trombicula
(Neatrmnbhicula) muoris (Ouds.) .

Trombicnda indica (muris), (sic). Pation & Evans 1929:655; Mehia [937:35%,
Neoasehidngastio morir, Radford, 1942:7601), 1946,
Erseliéingostia muriy, Radford, 1954:265(1) (also listed as E. Indical.

N;'n.fdlrr'}rrg:r:.ri'n cockingsi Radford, 1946:262(d): Fuller, 1952:186(15). Wamersley, 1952:20%
(ds).

| Ascosclidingastia cockingsi, Ewing 1946,
] Enmscliingastia cockingsi, Wharton & Fuller, 1954:75; Raudford, 1554:264,
i
-

dacoschinpostia Monteli, André, 1954(d): Le Gac e ol 1954(d). New synonym.

Previous Records—INDIA & CEYLON. Rodents: Bandicota bengalensis (also
recorded as Nesokia or Gunomys bengalensis); Rattus r. bullocki (R.r. Brunneuscilis.,
R.r. rufescens), R.r, kandianus (R. kandianus), Insectivore: Tupaia glis (T. helangeri).
Carnivore: mongoase, Herpestes. Bird: Rhodophila ferrea, a chat (Turdidae). MAL-
DIVE 1S.: R.r. alexandrines? (K. norvegicus norvegicus, but seec Hurrison & Audy
1951:176). Note: Records of R. rufescens and K. nitidius by Radford (1946) were ol
provisional field identifications, the identification being published later as Rur. Bulfocki
Roonwal (19493, which Ellerman & Morrson-Scott (1951:583) consider to be & form
of hrunneusculus. BURMA: B. bengalensis; R.r. khyensis. SUMATRA: Rattuy ratius
subspp. (R. diardi, R. jaforensis). MALAYA: R.r. diardii, R.r. jalorensis, R.r. argenli-
venter, R, exulany (R. concolor concolor); R. whiteheadi, R. sabanus, R. cantis i .
malaisice), JAVA: Ror. diardii, B. norvegicus, R. exwlans (R. concolor); shrew, Suhoos
murinuy (Pachyura murina). INDOCHINA, around Saigon: K. norvegicus (R, decu-
manus), R. fulvescens? (Mus jersomi, sic!). PHILIPPINES: R alexandrinus, R norve-
picus, NEW GUINEA AREA: “Rats™; R. exulans (R, calcis), R mindanensis (7.
mindanensis), B, ringens. GUAM: R.r. mindanensis. QUEENSLAND: R, fuscipes
assimilis (K. assimilis) from Cairns (2 specimens identified as indica by Womersley,
Heaslip coll—this record requires confirmation).

| New Recordy.—The following records for E. indica (and also, below, for . audyi)
| are hitherto unpublished. Casual hosts, only occasionally and lightly infested, arc shown
i in parenthesis. Some details of infestation in Malaya are given by Audy & Harrison g
] (195417, Table 3). MALAYA: The most heavily infested animal so far found is the |
| semi-urboreal Rattus rattus jalorensis from a mature oilpalm estate, with nearly 41y
' mites per rat (though this same species in the forest [ringe has many fower, averaging -
3 per rat in our collections, but with a higher proportion of awdyi); next are domestic
ruts in towns and villages including Singapore, Kuala Lumpur, Klang, Port Swettenham

Mus. 28, 1956,
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and Port Dickson, both R.r. diardii and (in certain scaports) R. norvegicus, with 10-20
mites per rat; then the squirrel Callosciurus tenuiy (about 10 per sguirrel, butl see sce-
tion on biology, below) in secondary forest or forest fringes; in small numbers on
Raittus exulans and the tree-rat K. cremoriventer, and on tree-shrews, Tupaia glis and
T. minor. (Also recorded from R. rattus argentiventer, R. annandalei, R. bowersi, K
canus, R. miilleri, R. sabanus, R. whiteheadi, C. notatus, C. caniceps, C. lowii, C. i
rovirtatus; domestic civet, Paradoxuriy hermaphroditus; slow loris, Nyctecebus concany.
and a single specimen taken on two occasions on the piant pill-millipede, Sphaeropdein
elobus-magicus Jeekel from an aboriginal village, Dusun Wam, Bukil Lanjan Fores
Reserve, Selangor—these millipedes were mostly found round rotten logs and were
frecly infested by Siseca subrara Andy, 1956, and the infestation by indica win
obviously by stragelers, probably from some nearby ral’s nest. The first record from a
millipede was reported by Audy (1950). BORNEO-—(a) NorTH Borweo: Only on
R.r. diardii in and near houses in Jesselton (coast) and Bunduo Tuhan (Kinabalu arcai,
1951-54. Not collected in the uninhabited arca of Mt Trus Madi gast of Keningau,
1954, (b) SaRawak: In moderate numbers on Rur. diardii and R.r. jalarensis {Al<
recorded on R. whiteheadi; C. notatus, C. prevesi from Kuching area). HONG
KONG: On R. norvegicus from town, 1949-50. THAILAND, neighbourhood of
Bangkok: common on many animals. All hosts have not been identified but indica s
been identified in collections sent by R. Elbel from rodents, Bandicola indica and 0
Bengalensis (a new record of this host, Harrison 19567, Rattus rattus subsp., “held
rats”, “ground squirrels” (including Menetes berdmaorei), “grey squirrel”, “tree squirrel
(including C. migrovittatus): from insectivores, “shrew”, *trec-shrew™ (T upatal, wnd
from carnivores, “civet cat”, “mongoose” (Herpestes). INDIA—(a) Manteur (Imphal
area): R. r. bullocki from in and near villages (Audy ef al., 1953) (also on a Tupaid i1
and n mangoose, Herpestes sp.) {British Armyv Scrub Typhus Research Laboraton
coll.). () PeNINsULAR InpDra: House-rals from Bombay, Mysore City, Jubbulpore
Bangalore, Mchandar, and Sundarbani; shrew (probably Suncus snrinis) Mehandin
gerhil, Tatera indica, from Sundarbani (8.L. Kalra, collection sent to the wriler1
INDIAN OCEAN. CAR NICOBAR: 22 specimens on 2 put of 5 rats, dark-hellicd
form of R, ratius, village ‘store’, x.1950 (C. 4. Gibson-Hill coll., see IMR. 1952:47).

Remarks—Dr, Mare André sent the writer specimens of his species monteli from
Saigon. These fall within the range of variation of . indica and Ascoschingastia moniel:
André is therefore considered here to be a synonym of E. indica. E. indica may well be
a polytypic specics and several published forms may prove to be subspecies: judgenicnt
must however be reserved, e.p. in the case of E. (L.} rattus, below.

7. Kuschiéngastia (Laurcntella) audyi (Womersley)

Schingastiv {Avcaschdngastio] audyi Womersley, 1952:205(d), 363(Md), 2a (corrigendum]i

Erscliingastin indica, Traub o b 19500m) (Identification amended in Tragh & Audy
1954:777.

Euschangastia species "8 Audy & Harrison 1951 :390.

Enschinpastio widvi, TMR 1952:93(c); Audy ef al, 1953, Teaub & Audy, 1954:77(m), Blted
Audy, 1954b:154(L]; Harrison, 1954:181(b): Radiard, 1954:26401).

Remarky.—First collected from towns in South Burma, where it occurred in small
numbers on rats, this species has since been found a dominent chigger on arboreal
mammals, especially squirrels, in the rain forest of Malaya and Borneo. The larvi
arange-red in colour (that of typical indica being white). Wamersley (1952:206) pave

BuLl. Rarites
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the type data as follows: “Loc. and Host. Described from the type, from Prome, 5.
Burma, 1945 (no host and further date recorded) and from 6 paratypes [rom Rarius
rattus norvepicus [sic] from R.G.N. Pagoda Rd. 5. Burma, [4-16. Sept., 1945 (coll.
T. J. Lawrence, type Pll, paratypes 7024, 706-4, TOR-1). Also 7 specimens {rom
R.r. norvericus from Toungoo, 5.B. 23 Oct., 1945 (768)7. There arc confusing crrors
here partly corrected by Womersley on his p.2a. The correct data, from our tecords
(I.LR.A.) are as follows: Described from the type, from Rattus rattus khvensis Hinton,
Prome, S. Burma, 29.ix.1945; 6 paratypes from same host species, Pagoda Rd., Ran-
goon 14-16.ix.45; also 7 specimens from same host, Toungoo, 23.x.1945 (G. W. Ash
& F. R. Audy coll.). The collection was part of a survey of South Burma, an nccount of

which is still to be published (details are at present available only in Audy 1947, and to
some extent in Audy ef al., 1953).

Traub et al. (1950 recovered Rickettsia rtistgamushi, the infective agent of scrub

typhus, from forest chiggers which were provisionally identificd and cited as E. indica,
but which were subsequently identified with £, audyi.

Previous Records—SOUTH BURMA: Rartus r. Klivensis. MALAY A Calloscin-
rus nigrovittatus, €. notatus, from lorest.

New Records (sec comments under [ indica) —MALAYA: Dominant in the
forest on squirrels, C. nigrovittatus (about 40 mites per squirrel ), C. notatus & C. lenuis
{10-15 mites); and m small numbers (1-5 per animal) on C. caniceps; on tree-shrews,
Tupaie glis & T. minor; on tree-rals, R. canus, from forest and Ror jalorensis from
forest fringe. (Also recorded on R. annandalei, R.r. arcentiventer, Ror. diardii, R. rajakt
surifer, R. sabanus; C. lowii, ground-squirrels Lariscis insignis and Rhinosciwrws lati-
caudatus; insectivore, Hylomys suillis; fiying-lemur, Cynocephalus  variegatus).”
BORNED.—(a) NorTH Borwpo: In largest numbers on squirrels, C. noiatus (cspe-
cially from Kabajang, coastal village in Beaufort arca: and in Beaufort area), C. adams
{especially at Mt. Trus Madi, near Keningau, recorded as Ulu Kaingaran}, (Also re-
corded from squirrels, Calloscitris prevosti, C. lowii, Dremomys everetti, Nannosciuris
whiteheadi. and the tree-shrew Tupaia tana, from the Kinabalu and/or the Trus Madi
areas, by the joint U.S. expedition). (b) SARAWAK: In largest numbers on i few squirrels
collected upcountry, viz. C. notatus, C. prevosti. (Also on R.r. argentiventer, R. miillert,
R whiteheadi, C. notatus, 7C. prevosti; Nannosciwrus whiteheadt; and Tupaia minor, T,
tana, in the Kuching arca). THAILAND, Bangkok arca: Rattus r. thai from Muang
Lampaya (37 from 4 rats) 24.5i.1952, and Ban Pong, and Pakrad, vi.1952; Ratius
rattus ssp. from the City (Nakhon Ratchasima district) 11.viii.1952 (this urban oceur-
rence was noted by the writer in Burma but is uncommon in Malaya among urban rals

in large towns); Calloscitrus spp.. C. notatus miniatis, C. ervthracus ssp. (personal
communication, Traub).

3. Euschiingastia (Laurentella) daria Traub & Audy
Euschangastin darin Traub & Audy 1954: 81 0d); TME 1952:93(1) (no. 46).
Records—BORNEO (Mt Kinabalu): Tree-shrews, Tupaia maonlana baluensis.

T.n. minor: dwarf ground-squirrel, Nannosciurus whiteheadi; bird (chick of an un-
identified ground-bird}.

I Also on Raitns alticala in Pahang (Brinchang Hill, Cameron Highlands), 193ii.1948 (Tranb,
personal communication).

Mus, 28, 19356.
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4. Euschiingastia (Laurentella) indicella Traub & Audy
Enschéngastia indicelle Traub & Audy 1954:77(d); IMR 1953:93,

Records —BORNEQ (Mt Kinabalu): Tree-mouse, Chiropodonmys legarus.

5, Euschimgastia (Laurentella) kitajimai Fukuzunu & Obata
Euschingastin kitajimal Fukuzumi & Obata 1953:150d): Sesa & Jameson 1954:2610d).
Records—JAPAN: Rarttus rattis s.5p. from Miyake: Island.

Remarks—This specics is very close to £, fmdica and may prove to be 1 geogra-
phical subspecies.

6. Euschiingastin (Laurentella) lorius (Gunther)

Neaschiingastia jimungi Gunther, 1938:204(m}; Takekawa 1945, 1939 [mon wd. ]

Necschiingastia Torins Gunther, 1939:281(d); Wamersley 193%; Gunther 940, 1942; Radiord
1942 Womersley & Heaslip, 1953; Taylor & Murphy, 1946; Gunther P952:3001)-

Enschdéngastin lorius, Wharton & Fuller 1952:78(1): Rodford 1954:26501).
Records—NEW GUINEA: Bird, Loriur roraiis,

7. Fuschiingastia (Laurentella) ocellifera Traub & Audy
Enxchiiingasie ocellifers Travk & Audy 1954:7%9(d); IMR [952:53 (no. 497,

Records—BORNEOQ (Mt Kinabalu): Tree-mouse, Chirepadomys legatus.

4. Fuschingastia (Laurentell) rattus (Womersley & Heaslip)

Nepscliimpastia ratiies Womersley & Heaslip, 1943:1180a); Tavler & Murray, 19460 Mohr
19475e1: Wharton & Fuoller, 1952:77(1s): Gunther, [952:132 (1); Raalford, 154:26601).

Sclviingastia (Ascoseltcingostio) rartns, Womersley, [952:707(d),
Euschiiingastio indice, Wharton & Fuller, 1952770151,
Euschingastio rottes, Audy, 195421540100 Radford, 1954:32(010),

Records —AUSTRALIA (QUEENSLAND): R. fuscipes assimilis (R. assimilis)
from Imbil and Brisbane, NEW GUINEA (?): R. ringens from near Sansapor—sec
helow.

Remarks—The existing descriptions are inadequate and existing drawings show
some discrepancies, so that the exact status of this form 1s difficult to decide. A specimen
kindly lent to the writer by Womersley (labelled: Paratype Schon. (Ascosch.) rattus
W & H on R. assimilis, Brisbane, Q. 5.4.39. W.G.H.}, shows that the exceptional sculil
depth (AP 42;) which has heen recorded may be an crror due targely 1o fracture of the
scutum, visible under phase contrast in the paralype examined; this may also expluin
discrepancics between the various published drawings of the scutum. Fig. 1 shows
normal scutum [ Domrow, see below). I 15 noteworthy that both fndice and ratre
were recorded from u collection made near Sansapor by Mohr (1947). ldentificu-
tions were apparently made or confirmed by Womersley. E. ratiuy was recorded
as from 2 per cent of R. ringens, 5 per cent of K. extilans and from only one specimen
R.r. mindanensis, This collection is not referred to by Womersley in his monograph
(1952). These identificalions require confirmation. There appear to be sufficient mor-
phological grounds for distinguishing this form from indica, although further studics of
material from Queensland may suggest it is, for example, an Australian or Australasian
subspecies now overlapping with introduced indica.

BuLr. Ragrins
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Since this paper was drafted, Mr, R. Domrow of The Queensland Institute of
Medical Research has kindly sent a description of a single specimen of E. (L.) rattus in
his collection, taken from the type host Rarttus assimilis. M. Glorious, 6.viii.1951 (E.
H. Derrick coll.) and identified by Womersley. Mr, Domrow has kindly allowed his
comments to be quoted: the scutum is not fractured and the standard measurements are,
AW 386, PW 526, SB 193, ASB 19.2. PSB 203, 5D 395, AP 281, AM 284, AL
17-6, PL 45-6, Sens 31-6. Anterior scutal margin concave with slight convexity near AM
base: AL ‘shoulders’ normal; posterior mirgin gently conves. The scutal setae arc very
fine. especially apically. Palpal formula N.N.NNN. claw slender (15-74) and longer
than palpal tibis, DS fine and whiplike. resembling scutal setae, without distinct barbules
(those of indica are more robust). VS small and much more numerous than in audvi or
derius. Mr. Domrow considers that rattus s distinet from inelicer and most closcly re-

sembles forins, differing in various features such us 1he stumpy palpal elaw and fow VS
in the latter,

Y. Euschingastia (Laurentella) roluis Trauh & Audy
Euschingustin rediely Traub & Audy 1954:79(d): IMR [952:93 (no. 483,

Records —BORNEO (Mt Kinubalu): Tree-mouse, Chiropodomys lesatus (with
L) inedicetlay .

10, Euschiingastia (Laurentella) sovkaboemicnsis ( Tukekawa)
Framlivola savkahooutionsiy Takekiwa, 1954047,

Neemelidingustio soedabocmieusiy, Flayakawn, [946: Hayakawa & Flokael, 1946 Crunther,
TUA2:3301).

Selerngustin ( Ascoschingastio] soebhahoemieni. Womersley, 1952:212{d).
K S )

Etveliibgastin spckabocmivnsis, Wharton & Fuller, [952:87¢ LYi cAudy, 1954:154; Radford,
1954:266( 1),

Records—IAVA - R diardii. Ror. florensis, (R, requei). SOUTH BURMA:
Handicota bengalensis {Nesokia hengalensis): Ratis r. klfvvensis (Ratins ratius norve-
s, R nr. khivensiz),

Remarks.—A species from South Burma (and fairly common there) was identified
by Womersley with Takekawa's species (which was adequately described in Jupunese
but of which no material has been scen). As Womersley describes (pp. 209211}, the
Burma series can be distinguished satisfactorily {rom E. indica. The fact that E. seeka-
haemiensis has not yet been found in extensive collections in Malaya but appears to
accur both north (Burma) and south (Java) of it is not exceptional because there is a
faunal and foral barrier running across the extreme north of Malaya through Langkawi
island and Kedah, and a number of insects, reptiles, amphibians, and mammals have
been recorded north and south of Malaya but not in the body of the peninsula (sce
Zeuner 1941; Reid, 1950; Harrison, 19567, The assumption is that E. sockaboeminis
is o be added to the list of arthropods (butterflies and mosquitoes) showing a lati-
tudinal break in distribution across the body of Malaya,

Womersley (p. 213} appears to identily soekaboemiensis with cockingsi by mfer-
cnce; but cockingsi is a synonym of indica, and the confusion was due to misidentifica-
tion in the field. Fuller (1952:188) has clearly identified cockingsi with indica; so also
has Womersly (1952:208). It 15 worth noting that the Arakan Yoma mountiin range
and the Chindwin river are effective zoogeopraphical barriers well known to maii-
malogists and omithologists. The Imphal plain, lype locality of cockinpsi {svn.), is in
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the intervening mountain mass, and although it could have species of trombiculids
ntroduced from cither side, its general faunal affinities are on the Indian and not ke
Burmese side,

Womersley’s data for the South Burma material are partly corrected on his p. 2b
E. sockaboemiensis was found to be fairly common on urban rats, Bandicota henvs
lensis and Rattus r. khyensis, in and on the outskirts of 9 villages and towns visited b
me. It appeared to be filling the same niche in company with indica.

B. Euschiingastin debilis species-group

I'l. Euschiingastin (Laurentella) debilis (Gater)
Neoschingustia debilis Gater, 1932:160(d): Radford, 1952 Womersley & Heaslip, 1941,
Takekawa, 1945; Taylor & Murray, 1%46; Thor & Willmann, 1947; Fuller. [94K.

Enselidingastin debifis Fuller, 1%48:106(1): Wharton & Fuller, 1952:75(1); Audy, 1953:1%4
{t); Radiord, 1954:264¢1).

Selivingasiio {Ascaschingasiio) debilis, Womerley, 1952:203¢d).

L LT e T e

Previous and New Records—MALAYA: Originally from a tree-rat, Ratius o1e
moriventer cremoriventer. New records, showing the numbers of debilis obtained frivn
forest in Selangor, arc as follows: 1 on Ratrus anpandalei, 29.x5 1949 3 on R, miilles
3.1L1950; 1 on R. sabanus, 25.xi.1952: 1 on R.r, filerensis, 1.vi1948; 1 on R. white
headi, 10.i.1950; 1, 3, and 3 from the shrew Crocidura malayvang on 1w, 1957
21.1.1954; and 7 from a water-shrew, 10.viii.1951. Most of these hosts are -ground-
animals and infestations are obviously casual, except possibly for the shrews, The sen
sillae #re clavate,

12. Euschiingastia (Laurentelln) labuanensis (Womersley)
Sehingastia (Ascoschenpastio) Tabuanensiv Womersley, 1952:204(d), 2c (corrigendum).
Enschiiingastic labianessiy, Radford, 1954:265(1),
Record —NORTH BORNEO, Labuin (island ofl west coast): A rat (“a mar-
supial rat” in original, corrected in corrigenda; Rartir sp., erronenusly by Radford ).

Hemarks.—Womersley's figures 53H and 53] are at variance with the text. Two
f species very close to this have been found in North Borneo by @ joint expedition with
the U.5. Army Unit—unfortunately only one specimen of each wus obtained. Both

have barbed or branched galeal setae. The sensillae are clavite.

The Species Groups

Three groups of species may be easily recognized. The debilis-group is included in
this subgenus tentatively although no nymphs are available for study. The third proup
comprises species which are about to be described in collaboration with Traub. As dis-
cussed below in the section on affinities, £. oculicola (Wom.) may represent o fourth
group in Laurentelfa. Finally, o tendency towards some widening of the scutum, topether
with a greater separation of the SBs, may be discerned, so that one should envisage the
possibility of adding a group to accomodate such species with trapezoidal or rouehly
rectangular rather than subquadrate scuta. The groups are distinguished as follows on
larval characters, but at any moment a species may be found which would require tis
simple diagnosis lo be modified;—

L. AM scta anterior to line of ALs, with AL shoulders to scutum; posterior scuial mue zon

oy

convex, though perhaps very slightly: galeal seta nude; palpal claws with = ar
prongsi=d gemuAlaE T L. e e s e e P e S e
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AM seta level with or posterior o Als, sculum wilhout AL shoulders; posterior seutal

margin concave; galeal seta parbed or branched (fnude in labrunersis) palpal claws
3-pronped; 2 genvalae 1 (7 fnvardable) oot i e debilis-group

2. Tibii

Tibia

endoparasitic

and tarsus of Teg 11T necmal; spocies cither eeto-patsitic or endoparusitic (intranasal)

indicn-gromnp
and  tarsus of leg 11 swollen {fip. 13, with :an exapgerated distal tarsal seta,
.................. TAA-group.

The following species, including those undescribed forms which have been sulli-
ciently studied, arc included in these groups, while an opportunity is taken 10 SuMMmuarize

distribution &
nvmphs.adull

£

nd add minor notes not availablie clsewhere in this paper, ™A signify thil
s have heen reared (bul, cxcept lor inelica and aredyi, not yel described ).

Several additional species from Borneo and Malaya are being studied.

A indica-group (13 species)

E, (L) audyi, N. Common, arhoreal animals, Malaya and Borneo.

E. (L.} darig, M. North Borneo, nol uncommaon. Once on a bird.

E. (L.) indica, NA, Very common and widespread, especially on house-ruis
and semi-arboreal animals in forest fringe and plantations, Oricntal and
Australasian regions. Stragglers on 2 wide range of hosts,

E. (L.) indicella, N. North Borneo.

E. (L.) kitajimai. 1sland off Japan.

E. (L.) lorius. A bird, Mew Guinea.

E. (L.} ocellifera. North Borneo.

£, (L.} raitus. Australasia.

. (L.) roluis, M. North Bornco.

ksl soekaboemiensis, Commensial  {domeshic and Feldy  rats, South
Burma and Java,

E. (L) "LUM" Vercammen-Grandjean, Mammal, Uganda. This species i5
typical except for coxa 111 which is 3—4 setose. It is the only representi-
tive of this subgenus aul of nearly 200 African trombiculid species.

(L "CAN'. M. Raftus caniis, Malava.

E. (L.) "CTEN". Calloscitirus renniy, Malava.
E. (L.) "LAU" {38520). Intranasal, fairly common on R. cremoriventer i

Malaya; once on Callosciurtis nigrovittatus, Malaya.
(L.) "NEW". Intranasal, rats in North Borneo {Traub zoll. ).

B debilis-group (4 species)
E. (L.) debilis. Rare, Malayi Tparticutarly on shrews.

E. (L.) labuanensiz. Rat, Lubuan ofl Borneo coast.

E. (L) “ALT-B" (40592). One specinien, fratius alticola, Beaufort, near
coust opposite Labuan, Naorth Borneo,

E. (L) v ET-TM” (40030}, One :-'«|!‘.IL:|._"HILCTL 1 altivola, ME TTrus wlddi.

MNorth Bormeo.

Mus. 28, 1956,
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C. TAA-group (3 specics)

E. (L) "TAA" (3R669), N. Intranasal, occasionally on R. rajul surifer.
Malaya.

E. (L) "TBB" (38691, N. Intranqsal, in large numbers {about 30 per nt )
an R. rajal surifer; also on ®. rajah pellax. and occasionally on R, ere-
moriventer, R. whiteheadi, R. sabantis. and R. bowersi, Malaya,

E. (L) "TMM" (40008). N. Intranasal, fairly common on rats, Mi True
Madi, North Borneo.

Biology

Location on host—Philip & Woodward (1949) noted that indica was the only
urban trombiculid encountered by them, and that at least in Manila the larvae attached
not only in the usual hollows in the outer conchae of the ears (a site of clection for
many species of trombiculids) but “along the whole external auditory canal™. We have
abserved the same thing in Malnya, and also in Manipur, the larvae sometimes lying
deep in the canal in a mucoid secretion. This habit is doubtless related to the develop-
ment of intranasal endoparasitism, some species of this subgenus being found deep in
the intranasal cavities of rodents, especially Rattus rajuli (IMR 1954:57,33; Audy &
Vercammen-Grandjean, 1955). At least one of these intranasal specics appears to be
camman in North Borneo as well as in Malaya. There is a tendency for these intranasal
forms to become less heavily chitinized and with less setal ornamentation penerally, to
have modified palpal claws and sometimes chelicers. and also to develop a peculiur
modification of the tarsus and tibin of leg 1H (Fig. 1), Species witl the Lst-named
character are here placed in a group (TAA) by themselves. Nymphs of several intranasal
species from Malaya and Borneo have been reared: they show no particulir charactars
distinguishing them from ectoparasitic forms. Serial sections of the nasal eapsule of
o rajali, sometimes with as many as 15-20 larvae (including sp. "THEE") in one
plane, show several larvae attached by chelicers but no signs of the sucking tubes which
trombiculid larvae characteristically develop. The larvae, most of which alwilys appear
o be engorged, move about frecly in the intranasal mucus.

Feeding Times of Larvae—Harrison (1954181 found that the leeding-times of
larvae identified as E. indica appeared to be bimodal, one group with a short feeding
time ranging around 9 days, and another with an undetermined mean ranging above
12 days and possibly up to some weeks. He stated that “such an inconsistency may
indicate different biological races, or a feeding time which varies with host behaviour
-+« The possible relationship of this finding with the red and white forms of idica
(see h below) is being investigated. Wharton described larvae of indica on Guam s
being “orange white to cream” and he reported feeding times of 10 to 32 days. Other
miscellaneous references to feeding times of trombiculids are in Audy (sce Trop. Dis.
Budl, 1948, 45. 66} and Wharton & Fuller 1952 18,

Habitat of Nymphs and Aduits —The freeliving post-lurval stages of E. jndica
have been recovered from coconut-palm tops in Addu Atoll, Maldives (Radford, 1946,
where rats zpparently nested; and particularly from nests of R.r. mindanensis in the
bases of epiphytes in Guam by Wharton (1946), who stited that the frec-living stages
of indica were largely “restricted to runways, nests, and hiding places of R. mindanensiy
thut were protected by some sort of cover™. Nests in or near the ground were much less
freely infested. Gispen (19504) attempted to pick up chiggers by exposing ruts as bait,
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and while he failed to recover indica from tank grassy areas (lalang), he recovered 3
larvae from rats exposed near rat-holes, These findings lhelp us to interpret the host
infestation data given below.

Hast Relationships.—All the species of Lanrentella appear to belong essentially to
forest rodents, and to some extent insectivores, with the exception of £. indica which
occurs in largest numbers in plantations and towns, The following hosts are principally
invalved—information dbout their habitat and behaviour may be found in Harrison &
Lim (19530}, Harrison (1454, 1957}, and Harrison & Audy (1954),

i. Commensal Animals. Commensal animals are here taken to include all those
which are encouraged by man-made conditions, either house-building or interference
with natural vegetation fo produce seral patches, pardens, and plantations. Domestic
animals are a special group. Commensals generally include introduced species. In the
case of [, indica, only commensal rats appear to be infested significantly.

(a) Rartus exulans (= R. concolor), and Mus musenfus in Malaya, Both of these
haunt houses, but the former is more frequent in scrub and grassland. They are notable
for being generally very lightly infested by trombiculids. B. exnlons in the feld in
Selangor carries equal numbers, about | per rat, of E. indica and Trombiculy deliensis,
In the town, it is negligibly infested by indica.

(F) Rattuy rattus diaedii and Rattus noevegicns, house mats. The number of dndicn
found on house-rats in towns in Malaya, about 10-20 per rat, comparcs with the
number given (16 per rat) by Gispen ( 1%30a) for house rats in Batavia, He states thut
sewer-rals (R, nmorvegicus) appearcd to be attacked more frequently than house-rats
{R.r. diardii} in Batavia, 80 per cent and 31 per cent respectively being infested. Twenty-
three R. norvegicus caught in Tjikint markel were all infested, with about 20 indica per
rat. In Guam, Wharton (1946) reported indica absent from 88 Mus mescnfus and 60
R. exidans from villages and open grassy arcas and pardens nearby—the latter were
apparently not infesting the houses significantly.

It is now well recognized that E. indica is a very widespread urbun trombiculid,
often the sole species on house-rats, over the whole of its range. Other species which
also occur locally on urban rats are: Trombicwle munda Gater, in small numbers on
Ror. digrdii in Kuala Lumpur, E. {Lanrentella) soekoboeniensis on Ko, klvensis in
Rangoon and other towns of South Burmia, Gafirliepia (Schédngasiiella) livwla (Rad.),
in towns of South Burma and many parts of Tndia (sec Traub & Evans, 1954:102),

(£) Rattus rattus argentiventer, ficld-rat in Malaya. This rat is resiricted to open
grassy areas in Malaya and is the principal host of T. akamushi and T. deliensis, the
vectors: of serub typhus, It is only oceasionally infested by indica (average 1 per rat).
Philip ef al. (1949) described an experiment in a young rubber plantation with under-
cover, where . indica was scanty on R.r. argentiventer except in one subarca (1D}
described as being higher and drier than the others. This particular areu included the
remains of an old leod-store destroyved by the Japanese and since overgrawn, so that
much of the indica may have been a relict from house-rats formerly infesting the store.

() Rarey rattus jalorensis, Wood Rat, in Malaya (see 7 below ). This is a semi-
arboreal rat also coming down to the ground, belonging particularly to the forest fringe
where the canopy descends o shrub level (Harrison, 1957). It is o major pest of plan-
tations of rubber and oil-palms. Specimens from an ecil-palm estate near Sungei Buloh
carry about 37 indica per rat, and occasionally a few specimens of awdyi.
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{e) Rarrus sp. in Addu Atoll, Maldives. This rat was identificd in the field as R.
norvegicus by Radford (1945) but Gardiner (1906:1049) records the rat on Addu s
R.r. alexandrinus. It wis ubiquitous over the atoll, and was frequently seen in coconut
palms and running along telephone wires strung between trees, so that it was behaviny
like a Rattus rattus. These rats, taken from all parts of the island, had about |5 indira
per rat (Kalra and Radford, personal communications, and Kalra, [947). Adults ol

E. indiea were discovered in the dead flowers and leaf debris in the tops of the coconut
palms.

(f) Rattus ratiies mindanenisis (sce also g below ). This is the town rat of Manila,
described as freely infested by indica by Philip & Woodward. It has been introduced 1o
Guam where Wharton (1946) described it as abundant, especially in rain-forest, plan-
tations and gardens, and in villages where the natives complained of these rats in their
thatched roofs, The incidence of indice was however low among the village rats (3
infested out of 164 from Agat), which demands explanation. Although this rut occurred
aver most of the island, infestation by indica was local, being mostly in the western parl
of a rain-forest which encircled a plateau in the north part of the island, and also in
various coconut groves. In the latter, the rat was presumably behaving like the rats on
Addu and in the oil-palm estate in Malaya. E. indica was not found in grassy areas on
the plateau, which had followed cultivation and deterioration of the soil.

ii. Forest Animals. (g) Rattny rattes mindanensis in forest on Guam. Whartan
found that rats collected in rain-forest at Ritidion and Patay Points were not infested
although the highest infestation occurred at Oca Point in similar surroundings. This
remains unexplained. At Ocu Point the rats were living and nesting particularly in the
soil-like masses at the hases of epiphytic ferns, from which adults, nymphs, and larvae
of indica were repeatedly recovered. Collections of fruits of Qchrosia were useful indi-
cators of the presence of hiding places and burrow-entrances of the rats, Nests in or
near the ground, except for two nests under the protection of logs, were generally un-
infested: while nests in trees, which were apparently better drained, were [reely infested.

{(h) Callosciurus tenuis in Malaya. This small squirrel is essentially a forest trec-
squirrel which may extend across the forest edge into plantations, ete. It is diurnal
while the rats are essentially nocturnal. It apparently builds nests of twigs (at canoph
levels?), which by local accounts are particularly in axils and tree-holes; and the ranze
of individuals, as with squirrels generally, is likely to be significantly greater than the
corresponding range of rats (Harrison, personal communication). Sixty-one C. tenuis
from our general collections had the following average numbers of trombiculids per
individual: 11 E. “indica”, 14 E. audyi with a new species £. (L.) "CTEN", 2 k.
{Walchiella) oudemansi, 3 Trombicula spicea, and occasionally a few other specigs. Nuo
other arboreal animal has so many indica-like trombiculids on it, but the identification
of these is provisional because the 11 “indica” per squirrel include not only some
whitish larvae indistinguishable from indica but also zed larvae, which are morphologic-
ally so close to indica as to be confused with it. Further discussion is therefore profitless
without more detailed taxonomic studies.

(i) Rattuy rattus jalorensis in Malaya (sce d above) from the forest fringe carrics
both white Tarvae and red larvae, the latler apparently indice and apparently the same
as the red larvae on C. renuis. Possible morphological differences are heing investizated
but there may be two biologically distinet forms present.

{i) Tree-shrews are as much terrestrial as arboreal. They have about 2 fndica amd
4 audyi per animal in Selangor.
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(k) Chiropodomys. These are very small rals which in Malaya nest in the inter-
nodes of bamboo after making a small entrance hole and biting through some of the
partitions. Specimens of 2 relatively large species were found on Mt Kinabalu in
Borneo by one of the joint U.S, expeditions to be not only in bamboos but also in tree-
holes in dead palms. Seventy-six specimens of C. gliroides from Malaya were [ound to
be uninfested, but C. legatus on Kinabalu is the host of £, (L.) indicella, E. (L.} roluis
and E. {L.) ocellifera.

() Rattus canus in Malaya is a strictly arboreal rat. One hundred and twelve spe-
cimens from our general collection had an average per ral of | E. indica, 3 E. audyi,
several of a new specics £, (L.} "CANT, and 19 Ascoschingastia malayensis, all of
which we consider to be related; and also 1 7. spicea and 11 . (W) oudemansi.

(m) Rattus cremoriventer, the Pencil-tailed Tree-rat, in Malaya., This is a strictly
arboreal forest rat like R. canus but differs sharply from it, and at the same time rescm-
bles R. rajah on the ground, by being infested rarely by external chiggers bul moderately
by intranasal ones (species “LAUY dominant). Of 172 R, eremoriventer examined
(1949-55), only 5 were infested with cctoparasitic chiggers: 6 Gahrliepia (G flet-
cheri. § Gahrliepia (Walchia) pingue, 26 E. ( Walchiella) oudemansi, 8 E. (L.) indica,
| Trombicula spicea, 1 T. (Leptotrombidium) sp. nr. bodensis—i.e. only 0-28 chiggers
per rat, an exceptionally low depree of infestation. Of these rats, 15 (1954=-55) were
also examined for intranasal species, and these had: E. (L) “LAb™, 45 on 45 E. (L)
TAA-group, 10 on 2—i.c. about 3—4 intranasal chigeers per rat,

(1) Rartus rajoh (Spmy Rats) in Malayu, The two colour-forms R, rajah sorifer
and K. rafal pellax are doubtfully separable according to Hurrison {1957). These rats
live on the forest floor and make burrows in the pround, with which habit we associate
an unusually heavy infestation by nest-parasites such as gamasoid mites and fleas. R.
rajalt is notable for being unusually lightly infested by external trombiculids (average
3—4 chiggers per rat, mostly G. (Walchia) pingue), but exceptionally heavily infested
by intranasal chiggers (average of 36 intranasal chiggers per rat); the results of examin-
ing 115 R. rajah surifer being as follows:—Deloisid (VN-group), 3441 on 611 E.
( Laurentella, TAA-group), 641 on 30: G. (Walchia) pingue, in ears, 495 on 29. A
most interesting fact is that the Gambia Rat, Cricetomys, is, according to Vercammen-
Grandjean, similarly infested by inteanasal rather than external trombiculids (Audy &
Vere. 1955, in which the figure of 70 is an approximation of the number of intranasal
chiggers per infested K. rajah, not per rat). 1t will be noted that intranasal Doloisia is
particularly associated with ground-rats, while intranasal Lanrentella is associated more
with tree-rats and squirrels.

Adffinities

it will be scen from the above data that this subgenus forms a fairly consistent
group biologically, There is some evidence that these mites generally infest nests or their
T mediate environment, in contrast o such species as 7. deliensis and T. akamushi
which infest other parts of the hosts’ ranges. Nest-infestation by the free-living stages is
a specialized adaptation, and though it is not so intimate as spending the whole life-
cycle on the host, it is sufficiently close for a certain degree of host-specificity to develop.
There is some evidence that this might be happening in this subgenus, although extensive
collections would be necessary 1o prove it.

An unusual example of host-specificity i« that of Ascoschingastia malayensis, 1es-
tricted to R. canns and probably a nest-infesting chigger, Larvae are found deep within
the auditory canal of the rat in glutinous mucoid secretion. The recession of the scutum
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S0 as to leave the PL setac isolated js g character which has developed in various un-
related groups (e.g, intranasal Doloisia, Audy 1954:157). It is reasonable to suppose
that 4. malayensis has been derived from Lanrentella stem—it would certainiy s
included in Laurentella on laryal characters if the PL sctae were placed on the scutlum

The species which have been placed in the genus Ascoschiingastia, of which mali -
ensis is the type, themselves show the sume range of variation which is o be foumd
between the indica-group and the debilis-group. The writer is at present of the opinion
that Laurentella and Ascoschingastia may prove to e congeneric (ef Dolvisia and 1he
FN-group, Audy 1954:157); but neither promotion of Laurentella to a genus mog
reduction of Ascoxchingastiio o o subpenus of Euschongastia would be helpful steps o
take at this stage.

The debilis-group, here tentatively included in Lawrentella, has all the general
characters of the indica-group except that the galeal sets is usually barbed, and the AM
seta is placed more posteriorly so that the AL “shoulders™ of the scutum are absent.
Nymphs are unknown, all the three species in this group being rare. There is a general
resemblance between larvae of the debilis-group and larvae of the zenus Prewdoseliin.
fastig, in which there are two special development, viz. the retraction of scutum awas
from the PL setae, and the fusion of the femora of legs 11 and 11T so that the legs are
segmented 7.6.6. instead of the usual 7.7.7. Both these are recurrent polyphyletic
characters which have been discussed by Audy (1954:125, 154).

The 7.6.6-segmentation of legs T1 and 11, formerly considered characteristic of 1he
Gahrliepiinae (= Walchiinag), can no longer be regarded as a subfamilial character,
Both types of scgmentation have been found in extremely closely related members of
(a) the Trombicula panieri group (Audy 1954:147) in Africa and Malaya, (&) the
1.7 £ lacunosa group which should probably be included with the 7.6.6 oudemansi-
group in Walchiella, and (¢) Schoutedenichia, only the restricted fulleri-group of which
has 7.6.6 legs (Vercammen, 1955; Vetcammen & Audy, 1956). The fusion of basifemur
and telofemur appears to be related in these mites to the length of the leg-segments,
fusion tending to oceur among the shorl-segmented species, and Vercammen { personal
communication) has related this character to a ratio of total femoral length to width.

A further relationship iz with Euschimpasiie (oeulicola-proup)  eculicolu
(Womersley), comb. nov. [— Schingastia (Schingastia) ocwicola Womersley, 1952;
167(d), 383(dN): ?Daloisia (oculicola-group) ocnlicola, Audy, 1954:159(1). tentative
allocation; Schingastia oculicola. Radford 1954:267(1)]. In a discussion of relation-
ships, Audy noted that thjs specics was peculiar in both larva and nymph and that on
the whole it shared most characters with Doloisia, including the intranasal FN-group
(oculicoln itself s ineidentally from the conjunctional sac of rats). He thercfore con-
sidered it to represent a distinct specics-group (at present monolypic). of uncertain
status, and he tentatively proposed to place it in Daloisia, sensu lato. In this, he was
misled by a confusing number of new species showing larval canvergence—and in - the
case of oculicola, also some nymphal resemblances to nymphs of Deloisia. These con-
verging larval forms have since been satisfactorily sorted out into three groups: (i}
certain forms, mostly intranasal, of Laurentella, (i) E. aculicala itself, and (iii) certain
forms, especially the intranasal ones, of Schoutedenichia (see Audy, 1956b), The chicl
characters leading to confusion among these larvae are (a) gencral reduction of scutun
and gnathosome, (b) intranasal or conjunctival habitat (i.e. on mucous membranes or
in relation te mucocutaneous junctions), (¢) strong curved palpal claws, (d) modifica-
tion of chelicers, by reduction and usually by the appearance of a medial or dorsomedial
tooth, which may be fairly large as in Doloisia uself, (¢} frequently short stumpy legs,
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and (f) a constriction of the body of engorged larvac. Tt is now possible to say that
aculicala is not a Doloivie but is very close to Lawrentella, in which it will doubtless be
included shortly although it is premature to make such a change until the whole array
of available species, larvac and nymphs, have been described. The larva of E. ocnlicola
has short strongly curved palpal claws, a small chelicer with prominent dorsomedial
tooth (there are some inaccuracies in the original description and illustrations which
are corrected by Womersley & Audy, 1957), while tibiala 111 s present and there are 3
genualae 1 the strong development of the AM seta of eculicola is reminiscent of that of
debilis. Nevertheless, this species, and also Schontedenichia, forms a link between Eus-
chingastia and Daloisia; while Doloisia, Guntherana, and particularly Schoutedeniciia,
form a link between the Trombiculinae and Gahrliepiinae, strong enough 1o break down
most of the distinctions between the two subfamilies,

In the case of Doloisia and endoparasitic forms of Schaowtedenichia, various obvious
similarities with larvae of Laurentella are almost certainly due to convergence rather
than dircct relationship, for the larvae of the former are all distinguished by the regulur
absence of tibiala TIT and presence of only 2 genualae 1, while the nymphs are distin-
guished by o generally Galirliepia-like facies. the nymphs of the latler being typically
Euschangastio-like.

On the other hand, Lanrentella closely resembles the Trombicula panicri group of
Audy 1954b:147 in both larval and postlarval characters. The chief morphological dif-
ference appears to be in the sensillae of the larvae, which are expanded in Lanrentella
and simple in the paieri-group. There appears to be a close phylogenciic relationship
between the two groups. Although there is 4 natural tendency to group together chigeers
with expanded sensillae and those with unexpanded sensillae, there is little doubt that
expanded sensillae have arisen independently in unrelated groups,

It appears to the writer that Lawrentella, Ascoschingastia, the venlicolu-group,
and Prewdoschiingastia are parts of one complex which should be studied as a whole.
There is u general similarity between nymphs of these groups and the writer is at present
unable to distinguish nymphs of Lawrentella from those of Ascoschangasiia and Preii-
doschéngastia except at the species level.

Medical Importance

Traub et al. (1950) recovered the infective agent of scrub typhus, Rickeitsia
tutsugamusti (= R, orientalis) from cach of two poals of 30 and 50 larvac of £,
atielvi taken from two trec-squirrels, Calloscitruy migrovittatus, from forest near Kuala
Lumpur. Their paper includes valuable discussions on the possible role of such vectors
in the transmission of enzootic scrub typhus (“jungle Lsutsugamushi™, also discussed by
Audy & Harrison 1951:389),

In the sume year, Gispen (1950b) reported the recovery of the infective agent of
“endemic” or “murine” flea-borne typhus, Rickettsia mooseri (= R. rphiy, Five
strains of this organism were recovercd from 82 andividual pools of 2,598 £. findica
from house-rats in Batavia. Infections were recovered from mites taken from both R.r.
diardii and R. norvegicus, while four of the positive pools were taken from rats in which
no trace of infection was found (the fifth being from a rat shown to be itsell infected ).
Gispen concludes from this that the infection must have been transmitted to the larvie
through the epgs, a mode of transmission known o oceur with rickettsine in miles and
ticks. If the rickettsiac penetrate the gut wall and reach organs such as the ovary, it
s probable that they would also be able to reach the salivary glands at least occasionally,

Mus. 28, 956,
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in which case the mites should be capable of some degree of transmission. In investiga=
tions of the sort described by Gispen, attempts should also be made to recover rickctisiae
from the cpithelium of the areas in the cars on which the mites regularly feed. Since
E. indica is a very common and very widespread parasite of house-rats in the far cast,
its potentialitics as a vector of any pathogen should he investipnted further,

Summary

1. A new subgenus, Laurentella, is raised to accomodate those trombiculid mites
hitherto contained in the ‘indica-group’ of Euschiingastia, sensu lato, together with a
debilis-group and a third group comprising certain undescribed endoparasitic species
which have a modification of leg TIT. Over 22 specics, including one from Africa, are
ascribed to this subgenus: of these, 12 have been described and are here listed together
with synonyms, references, new records, and some discussion on taxonomy and
distribution.

2, The type species, Euschingastid (Laurentella) indica, is extremely widespread
and occurs particularly on domestic rats in most urban areas from India to New Guinca
and the Philippines. Another species, E. (L. audyi is a dominant chigger on tree-living
mammals from Malaya and Borneo.

Rickettsiae responsible for non-epidemic forms of typhus infection have been
recorded from both these common species, which may therefore be of importance in
transmitting infection among their amimal hosts,

3, It is considered that Lawrentella, Euschimgastia oculicola, and the genera
Ascoschongastia and Pseudoschongastia form a complex which should be studied as o
whole. Tt is also considered that Lawrenielia has o common origin with the Trombieula
panieri graup.

4. Observations are made on the biological and zoogeographical interest of mem-
bers of this genus, and their host-relationships are discussed. There appears 1o be some
general association with nests of hosts. leading to a degree of host-specificity which i
ot common among trombiculids. One species, £, (L) soekaboemiensis, shows a break
in distribution across the body of Malaya, in common with a number of animals and
arthropods. At least 5 species awaiting description have heen found to be endoparasitic
in the nasal cavities of rats in Malaya and Borneo.
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