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vertebrates (largely mammals) were ey~ned in 'fhailand during the year,
chiefly in connection with studies on rickettsial disease. Whenever

possible, ectoparasites were removed from the hosts and identified qy
Department personnel or sent to cooperating specialists. Host-parasite
lists and other data of interest were compiled'foran eventu~ series of
catalogs of the ectoparasi tes of 'Thailand which will be in assistance to
present and future disease studies. Approximately one hundred species of
chiggers have now been identified, of which fourteehare being described
~ Department personnel. Nine other chigger species were described during
the year by cooperating specialists. 'rwellty five species oJ: ticlcs were
identified, including two new HaemaDhvsalis species. Twenty five species
of pupiparous Diptera were also collected, and several of these were reported
for the first time from Ihailand~ Nineteen species of blood-sucking lice
were found' OQ small Thai ~s, and eleven af~idi tional species yere' iden-
tified in a collection sent from West Pakistan.
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abundance, and other facts of their bi61ogies.

Description: Ectoparasites are removed from w~:Lmals, birds and other verte-
brates collected in connection \4ith various diseasa studies infhailand.
The ectolJarasites are preserved, sorted into major Group and iden"t,ified,
or submitted to specialists .for identifica-tion. Uiquots of collections
used for inoculation of test animals are given prelerence in ~denti~ication.
Taxonomic sGudies are also conducted on the vertebrate hosts, chiefly the
mammals.

Pro,~ress: A lal~ge nunlber ornJ8.l'nIn~S ,.,ere added to the collection during
the period, while only 14 birds were collected. The vertebrates e2{amined
are listeo- in table 1. At the end of the l,eriod, all of the .birds collected
from the opening of the study were turned over to tI"le ornithologist recently
assigned to the Laboratory. In addition to the specimens collected by
Laboratory persol"lnel, several hund.:..~ed vertebrates and their ectoparas-ites
collected by Bishop pbseum collectors in South 'lnailand were examined and
forwarded to the 11useum.Cooperating specialists returned a large number
of identified specimens during the ~~riod. 'l~e vertebrate hosts and each
of the ectoparasite groups of importance will be discussed separately below.

Ma1nnJ.als

Several hundred mammal skins wel~e examined ~,o'ne of the investigators
(KT) and Dr. John Ha_~rison, University of i'~aysia. A draft checklist of
the lllam1-nals of Thailand has been .-Jrepared and is being :corrected for publi-
cation. A key to the small mammals and another to the rodents of Thailand
has been prepared, and 'viII be published after being tested and modified.
Over 300 mammal skins, mOS'G o~~ tliem a~companied by skulls, was sent to the
Uuited States ilational Museum, as a clona-(jion from the U.S. ;.k;ny. 'l'hese
specimens will be held at the .I'luseum penduig further study qy the curator
and members of this l)roject. .~le provision of skulls is especially impor-
tant since tedious and exacting work is required to produce them. Ihe
collection sent to the USN!'! is one ox -~he larger coll~ctidns of small
mammals ever assembled with matching sklills. The following al~e some notes
on the common species of Illalnrnals collected in connection with scrub typhus
studies, and on some 01' Ghe more rare species SJen during the (ear:

".-
Rattus ra-t,tus- This very con1.'non species appears to be .one of the most

important reservolrs of rickettsiae (see Study No. 46). ~'rom this viewpoint
it is unfortunate that it has such a wide distribution. It was collected
in urban and suburban areas, lalang grass, f~xit z~rdens and primarJ jungle.
Nests of' E.~ rattus were also found in coconut pallns andbantboo thickets.
It appears to be common in Thailand from the coast to,thecupper part of the
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mountains.. 

S.E. .tsia is the center of distribution of this complex species,
and there appear to be a number of subspecies or infrasubspecific taxa hel~e.
I\Io at"tempts has been made to determine the. s'!:.atus of these forms, and none
will be made until the collection at the U31~vl and "Ghe £l~i tish i~useum can
be consulted.

Rattus raiah- This spiny rat is prirna.ril~T an inl1abitant of hill
forests. It occurs from low hills (ca. 700 fe~t) up"toaPlJroximately
4500 feet. The high rate of rickettsial isolation made _f~9m this species
in 'rhailand (Study No. 46) indicate its ~robable impo~t~ce as a reservior
in the hill forest habitant. It was found in association with Rattus
ra ttus, Ii. ni vi venter (at Khab Yai), and fie berdmorei (wet area;-;t-c:hong
Mek and Chantburi).

Rattus berdmorei- A little known rat in '£i'lailarid~ .-:Founa-'chiefly in
wet areas along streams, etc. However, two specimens ~ere taken from
unusual localities; one I'rom a lalang gr~ss field in CholburiProvincein
association with Bandicota indica; the other froci'a banana grove at Chong
'f:Ilek. The latter specimen was associa.ted iiJithB~a.nd1c_ot~ ben~#:ensis, a
much rarer species in Thailand.

Rattus niviventer- A small rat with a ,rather spotty distribution. It
appears to OCCU1~ chiefly in deciduous forests on the lower mollntaln slopes.
on ~1ao Yai it ap9roximately equalled R. raiah (based on a small sample);
while at Chong l"Iek Eo. raiah was far more CO1TU!lOn. --:_c

R~ttus exulans- 'This small rat can adapt itself well to domestic
situations, fruit gardens, or forests sul'ro~ding villages. It may be a
more common domestic species at times than~. ra~tus, anq some ~ecords of
~ musculus in cities in 'nlailand m~y actually refer to this small rat.
It is suspected to lJlay an important role in the transmissio~of scrub
typhus in Burma, l:?~t. ~pparently does not in T:1ailiin<I,' to judge'oy the low
rate 01: iSQ.J.a_t~o~ t:.rQ~::~he _specimens examine:d by us (Study 1:[0. 46)..

Bandicota indica- A larGe grizzled rat with a general appearance some-
what like that of the Norway rat. 'l'his species-is very-closely associated
wi th man, and the l'lie~ rate of isol~tions of rickcttsiae --"from -this species
in our study indicates that it may be of considerable importance. It is
found chiefly in the dikes separating rice paddies and in the wopds and
s~rub sUrrounding the paddies. l'1any villagers dig the rats lrom their holes
at certain times of the year as an item of food. ,

~Ienetes bergmorei- A ground squi.~'rel, rather than a rat. It is
especially common around Chiengmai, and while primarily a forest animal it
adapts readily to life in a ~arden on the edge of town. It appears to mi-
grate to wetter areas during the dry season. :~t Cl~ong iiek, for instance
it was taken along stream during the d!"J season (May-June) bu.t. was
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essentially absent in the same sites alter the rains s-G&.rted. Isolations
were made from this squirrel and its ground dwelling habits and occae:sional
asSociation with Ina.::l l~ay make it important as a rickettsial reservqir.

Tupa!a ~- Unlike all ai' the preceecling animals, thts spec~es is
not a rodent. lifter many yeal~s oE debate, it is 1101-1 generally agreed that
it is a primatiye ~Jrimate. It is CQmlThOn throughout Thailand, frqm the
fringes 6f Bangkok to deciduous forest:?, anq it is often-solda~..a ~t.
Nine of'72 pools of tissu~ from the -cree shrew were positive for ric1:cettsiae
dul~ing -this study.

Some addi tion.~ notes o~ rarer mannnals encoun~~r~:}. i? ~il~~d~

Hvlomvs suillus- The lesser gymnuran. Ve~ l'e~ o£ these rare insec-
tivores were reported since the originalspecimen.w~s described £rom
Hinlap, Thailand. Two chigger in£e.sted sp~cimens were cap~Ul;'ed.- on Iiliao Yai,
one in a thicket o£ Calamus sp., the other in evergreen £orest~

Bal1dicota ben[f~leu~is- The speciinen- from.Ch~ng iilek appeal1s to, b~ the
most eastern record to this species, which occurs in India, Burlna and
~~aya. It was collected in a banana plantation, but is recorded chiefly
as a rice field il1..~abitant. Scrub typhus rickettsiae have be~n recoveredfrom this rat in Burma. '"

Rattus cremorivcnter- Originally descrc~~ed i'Tom Trang, Souther~
Thailand, and laGer recorded Lrom Doi Inthanon, the llighes.t pe~( in Thailand
The present specimens collected from deciduous i'ore$ts at Chong ~~k differs
from the described form somewhat in skull and fur color;.and.maiiij-represent
a new species. '. -..".-

"

Rat.tu~ fulvescens- Specimens 01: this rather rare rat Irler-e" coll-ected
on Doi Suthep, Chienglnai. It resembles E.. niYj.,venter but has a longer
tail. It has been l~eported as a host 01: Leptotrombidil].in deliensis inAssam.

Vandeleuria oloracea- is a small. climbing rat wtli6J:i"" constructs nests
in the giant gras~es (Saccharum sp.) along th~" Ping river ne~ Chiengmai.

Discussions of the habits and rates of extoparasite infes:t,atio~ of the
various mammals collected during -these studi.es. are being pre~red tor publi-cation. 

The followin6 discussion relates to the various groups of.ectopa-
rasites studies.
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Chiggers

Because of the intensive work in scrub typhus during tIle year most
of the effo~.t in ectol)arasite iI)vesti;::;ations has been devoted to this
group~ Over 17;000 microsbope slide mOunts' of dhiggers t-lere l)repared
durint?; the year. rrhe lacl{; of these proved to b~ LeptQ:trombidiurn d~liensis
and r~lated: speci~s. Dra~ngs of thirt8~n new ~pecies .Df_,cluggers:were
~repar:d by, art~s~s. at the: 406~.Medical; General Labora~I':'f,-in,~apan. -~The
J.nvestJ.gator prJ.m&:rJ.ly charged 1.4'J. th the study ofi the ch~[;ers-,(!'L.) d~rted
for- Dal timo're in l'Urch to poopera te with' Dr; Ro pert Traub of' the"Univ~rS'ity.:
of i\1a;ryland' Schoo~ of l'Iedicine and ';fr. M~ Nadcha;tram of the Institute of
Medical Res.earch, iiIalaysia1 in 'tije descl~iption of these t..~rieen species"
and' a; number of othersc.: Nine ns\.{ species 01': chiggers were Je~cribed du~g
the year by cooperating specialists in tlfilaysia ;and Australia. These in-
clu,ded: Ascoschonrzastia (&a!:!!:eritella): 1~ecl1i ' Domrow, A. -,(~..) will Domrow
The other: species ~are still in pres~ ancl;"'i:.he names cannQt be-c,i'ted he~e,
at preselit., In'addition, one new specie$ w:asillustTated in Bangkok, arId
is pr~esently being des~rib.ed-in Daltimor$. .'~, In ill, approximately bri~ "

hund~-ed spepies o.t' chic:;gel~s have now been 'identified.

;It is ~ticipated that thi~ number \fill inc:~ease Greatly: as- tl'le-ue-tailed
study of-' th;e group progresses. ~LeDtotrori1bi~iilm ueliensis and closely re'-
lat-ed speci:es make up .the bulk of '~he specimens jdentified thus far. Da:ta

have 1been t;abulated for these and other species listing occurrd;nce by ~9st
for fiach of. the a~eas in 111ail.:lrtd surveyed~ These data will-,be:, publi-shed
when .identification of" the: difficult species has been' completed. As noted
in' study nufnber: 48, lare;e pwnbez:s of ~_. akamushi. were found for the firs-t
time at -Kha;b iai IIat-.ional Park. ' Late in the reP.ort ,,)eriod chigger rearirigs

were set up in Bangkok, largely:for Le1)totrobidium species. The pl.imary
purpose of the rearings at~ first will be-Go obta;in a3socia.tedla.l;y~,..
nymp~a1 and adult istafes fpr taxonomic study. I-.f large ~cale .rea.rj_ng p!'o:'.es
feasible, the work will be: extended to d~terr!lina.tion of' 5.nl'ection iJd-tential
o£ t~e larval stages. i :

Ticks.

-,The finding of the r1cke,ttsiae of Indi:J.n tick typhus in a pool of ,.:

larval ticks from~the Chiepg1nai'area (see Stud/'No. 46l.'has"emphasized
importance of obtAining a..lilitionaL info~d.tion op the'ticks of T'tlailand.',
During the ~year a;large nuiriber Q:i: trcks \.,ere subJnittea' to the Rocky Moun:..'~
tain;Laboratory, gSPHS, and al~st ot the species identified i)ythemduring

1- .." .,

the year will be ~'ound in 'table 2. (1'wo rie~ spec.;ies of Haemaohvsalis were,
described during' the yea:t' based : partially on -t.he:se collections. i£hese '

names are s.t.ill in preos and cannot be c.ited .here. The finding of

.311



TABLE 1. Vertebrates and ectoparasites collected
in Thailand, -ApriL 1963 to l'1arch 1964

ITotal 

Parasites

Qgti§:

FAM. :
1. Hylomys suillus 4 2 -

FAMILY TUP AIIDAE
.-

Tupaia glis2~ 178 127 8

6
3

~ CHIROPTERA .r
F AMILYPTEROPIDAE :

3 R"Ousettus amplexicaudatus 6
1

4. Cynopterus brachyotis 4
--

ORDER CARNIVORA
FAM'i"LY- MUS TELID AE
~gale personataArctony collaris - :3

-1

1.
:'c..-5.

6.
-
...

1
4

FAMILY VlVERIDAE
7.- "Fa-radqxurus hermaphroditus .3
8~ Herpestes javanica 4
9. Herpestes sp. "1

...
2
...

ORDm ~GOMOIlPJlA
F AJ!!ILY LEPORIDAE
--~s-siamensis 410. 4 -
ORDER RODENTIA

~it!-SCftiRlbAE
1
3
4-
1

121
1

1
3
4
1
2

160
1

11 .
12.
13.
14.
15.
16.
17.

-
2
1

1
27

1

Ratufa bicolor
Callosciurus erythraeus
Callosciurus finlaysoni
Callosciurus sp..
Callosciurus macclella
Menetes b~rdmorei
DremQroYs"ruf'igenys .

:ndi
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1 1

~

"1 1 1 - -

- - --

1 1

'...

-- - -

6 2 3 .3 115Total 14 species -

! ~ .;

Ticks coliected in Thailand, April 1963 to ~arch 1964Table 2.

Haemaphysalis doenitzi.
Boophilus microplus.
Amblyomma testudinarium.
Rhipicephalus h~ernaphysaloides.
Dermacentor auratus. .

Aponoma pattoni.
Aponoma lucasi.
Ixodes granulatus.
Ixodes radfordi. .,.

Ixodes spincoxalis.
Argas sp. (vespertilonis group)
Ornithodoros sp. (batuensis group)

Haemaphysalis c:ornigera var. anomala
Haemaphysalis sharifi.
Haemaphysalis hystricis.
Haemaphysalis megalalmae.
~aemaphy~alis papauara.
Haemaphysalis trapidoi.
Haemaphysalis koninsbergeri.
Haemaphysalis bispinosa.
Haemaphysalis w:ellingtoni.
Hasmaphysalis bandicota'.
Haemaphysalis leachii.
Haemaphysalis leachii ~mr. indica.Haemappysalis ~ragu1i. .
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" .
ila:ernaDhv§~ corni~~m ~&-~.is only the "fourth ri;;.co.t'dOf t:lis species,
which was collected. here from man. The general pa"i:.tern in all of' the areas

surveyed ha.s been a rathe~ low incidence of ticks~ :+:.estricted".la.rg~ly:to
the beginningQ"f the rainy season. ~iany of ~he -specimen.s::"taken from small
mammals have "be,en larvae, which cannot be identified b~yond. the'"generic
level at this time. Limit~ r\3a.ring of associated .stages, have bee;1 Under-
taken to: sblve this problem;, aha. .this activity will .be eXPahded" in' the

coming year. ;'-"' ": :: '

Q.t;~~.J)~
" 1..' '.'

All of the other §.9.:;11"J..QI'!, h.".ve been submi't.teq to;~h~ Bi~hop;!l~~~~,
Honolulu, for identification. None of the mosostigma'i:.ic mites or other
forms (exclllding ticks and chiggers) have been implicated in disease tran-
smission in Thailand as yet. However, dif'ficulty was experienced du~ing
the year with Qrnithonvssus ~~ in the Labo~ato~ mouse colony in
Bangkok. A large infestation of the mites interfered with mouse pl~oduction
~til b:ou(;~t un~er c~ntr?l with insecticides.. A ne~ spec~:e~ ~f,~s:~cQPtes
(ltch ffi1te) was also Iound on a small monk~y('j:.1acaca: lruS) lh the anlmal
colo;!y. Twenty ;f;ive ~s~ecies of acarines oth~;~ ,~s and cIiiggers are

" .,," ,
now present in our, cqllecJGions, and host clata. h"ave been .assembled for them.
A new species Lae!aDs (~hiJ,'ioiaeJ.-~) ~ngiiorthae 'Strandt}iiarfh:' ~nd:w~s
described from specimens from our collections on Dol Suthep. ,-','r:; .',,:;,-,r, c.

AnoplY!:Q"

The blood-suck;j.ng lice are aI:J,ottler ::;roup of ~. parasi .tes, }.]9ich
have not as yet been implicated in th~ i-.ransmi~si6r of ai:seafJ,e in Thailand.
'Li/hile not as \..idespl~ead or abundant' -as some of the other ectoparasite groups
(see table 1). in :~iland, they do pose .3. potential pro.blem of th~~~.t?lood
feeding habits, a,:t-.least in the maintenance of disea:se~among ;i.i~+d ~riimal

...'
reservoirs. :~i;-1").~!1;.een ~~ecies have now been identi';:'feq :tn our :?o],:Iections.
'fhese are 'lis,y~4: in t~,Dle 3;. , i:.leven species were, ;a;L,so "ide!1ti~ed: ~?~
.specimen~ su~r-:,i~~.~z<;:t. to us .pt!, Pl~. Robert 'rraub, from hiS: C611e;<it:~C?:ns_~n,
west.PakJ.s~an.. ~~~,~e a~~ ;J;~st,ed in t.a~le 4. ttlO~~ .,qf .,the:.'s~l, ~¥ host
specJ.es of ThaJ.l~d; have ;.no)"'" peen eXaInJ.ned for l],G~, and, J.t ;i,~ dqqp.t.eg that
the number oi;species seen will increase greatJ,i,,~'- Hq~ever, very_:few"of the
larger anirrials have been e~~,ned. ' '-'

§,i;.r,;h9~~1:!.
., , .,

No repOrt has been received as yet from Dr. Traub conc~~ping tlie
fleas sent to him from these collections. His initial .impression ~la.s that
the flea population among the small malwaalhosts was quite limited in
species range. A species close -~o 1l~~,~J! ~~lJJJi was collected
from Rattus berdmor~i and examined qy Dr. Traub in Bangkok. TILe bat flea
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Table 3. Anoplura collected in Thailand, A~il 1, ~63 .,to March 1964.

Ender1inellus corrugatus.
Haemodipsus sp. "s" (nov.)
Pedicinus eurygaster.
Polyplax cannomydis.
Polyplax spinulosa.
Polyplax reclinata.
Polyplax asiatica.
Polyplax insulsa.
Hoploplura thurmanae.
Hoploplura malabarica.

Hoploplura pacifica.
Hoploplura pectinata.
Hoploplura erismata
Hoploplura sp. novo "A".
Hoploplura sp. nov. liB II.
Neohaematopinus callosciuri.
Neohaematopinus cognatus.
Neohaematopinus capitaneus.
Neohaematopinus elbeli.

Table 4. Anoplura from West Pakistan.

Neohaem~t.opin"1:S echinatus.
Neohael1Jatopinus~P. novo "1".
Neohaematopinus sp. nov. "2".
Hoploplura pacifica.
Hoploplura maniculata.
Hoploplura sp. nov. "A".

Hoplopll,lra sp. nove "B"
Hoploplura sp. nove "C"
Polyplax reclinata.
Polyplax stephensi.
Pedicinus haJnadryas.

Table 5. Pupiparous Dipte~a from mammals and birds, Thailand,
April 1963 to 14arch 1964.

Nycteribia parvula.
Nycteribia modesta.
~~cteribia alloto~.
Nycteribia amboinensis.
Nycteribia n. sp. "88"
Nycteribosca parvior.
Eucampsipoda sundaicum.
Eucampsipoda la t isternum.
Leptocyclopodia ferrarii.
Eribosca modesta.
Cyclopodia horsfieldi.
Basillia royii.
AscopiPteron sp.

Carnus hemapterus.
Ornithoica curtata.
Ornithoica metallica.
Ornithoica stipturi
Ornithoica exilis.
Lynchia longipalpis.
Lynchia simplex.
Lynchia chacolampra.
Lipotena gracilis.
Lynchia sp. novo tlPP"
~chia sp. novo
Raymondia pagod~.
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Thawna-os:l:ll~ br'eviceDs grientalis was also rscorded for -i:.he f'irst time
l'rom the fruit bat Rousettus amDlexicaudatus in 'l~ailand.

PuDiDara

The pupiparous Diptera have been implicated in the transmission of
some forms of avian malaria. 'rheir status as possible avian or mammalian
disease vectors in Tliailandhas' not been: it1vestigated. Dr.' T. 0 ~ I'lac. of
the Bishop ~~seum has identified. twenty-five species of pupipal~ous Diptera
from our collections, and these al~e listed in table 5. Several of these
are ne., records for Thailand.

SQmraal~: Ectoparasi tes were removed from as many as ~ossible of the 1347
ma.!!lIria1s arid 15 birds captured. during the year in studies of scrub typhus and
other diseases. Additional ectoparasites were received from collectors
in South Thailand, and from coo-:)eratillg workers in Pakistan. 'rhirteen new

species-of chiggel's were illustrated and are being described by Department
personnel. -Nine additional species of chiggers were described ~ coopera-

ting specialists. Approximately one hund~ed species of chiggers have now
been fo1.lnd in the Thailand collections. Twenty-five species of' ticks were
also found, including two new species of HaemaDhvsalis. Reports of identi-
fications of twenty-five spe~ies of pupiparous Diptera, parasites of mammals

and birds were also received. A new species of the blood-sucking mite

genustaela~~ was described from specimens collected on Doi Suthep. Several
new species of blood-sucking lice were found, and these are being described.
Host data, geographical and habitat data are heingtabulated for'all of
the vertebrate hosts and ~ct?parasites.

Conclusion: 'rhe ectoparasi-t,e fauna of certain small mamnIal groups in
Thailand (clrle£'ly rodents}' was extensively studies during the- year. The
chiggers were qy far the most important ectolnrasi tes £'rom the disease
viewpoint, follo\~ed by the ticks. Further studies on marnn~s collected
in the various disease programms will undoubtably produce additional re-
cords. nle eventual aim of the study is 'Ghe production of a ca-talog of
all of the import~nt ectoparasites in Thailand, for 'Ghe support of future
disease studies.
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