Title s Taxonomy of Rodents of Thailand

Principal Investigator: Joe T. Marshall, Jr., Ph.D.

Associate Investigator: Somsak Pantuwatana, M.Sc.

Assistant Investigator: Somchat Imlarp
Objective  To study the rodents of Thailand and develop a taxonomic system which can provide a basis

for ecologic studies of zoonoses involving rodents.

Description  This listing of rats and mice of Thailand Is based upon specimens exmamined by the author

in the US National Museum, Applied Scientific Research Corporation of Thailand, SEATO Medical Research
Laboratory, the Boonsong Collection, and the Faculty of Tropical Medicine. They were collected by
Dr. W. L. Abbott in the 1890's. by LTC. J. E. Scanlon and Mr. Kitti Thonglongya beginning in 1962, by
Dr. R. E. Elbell of USOM, and by the field teams of the organizations mentioned above including
departments of Medical Zoology, Entomology, and Virology of SMRL. Asla is the seat of evolution and
diversification of this complex group of rats, which consists of many closely similar species. Dr. D, H.
Johnson’s long range taxonomic studies at the US National Museum involve tracing variations through their
total distributions, as it is not possible to treat those of Thalland as an isolated unit.
habitat differences between similar species is now the most needed direction of study. However, medical
workers need an interim listing. Dr. Johnson kindly permits us to use the names within the ‘'Rattus rattus

group' that he has been able to unravel so far. The methods and reasons by which he arrived at them
belong to his own taxonomic study.

Discovering

The virology departmeni added to the large initial collections made by LTC Scanlon and Mr. Kitti
of SMRL, loaned specimens to the US National Museum where they were studied cooperatively by Dr.
Johnson and the author, assembled a Thal National Vertebrate collection at ASRCT under the curatorship of-
‘Mr. Kitti, and published an illustrated field guide to rats and mice written in both Thai and English (1966).

Progress SYNOPSIS OF RATS OF THAILAND (Family Muridae)

This account is confined to the mainland rats and mice of the old World family Muridae, charac-
terized by a long, naked, scaly tail. The thumb is short and has a flat nail instead of a claw. Other
gnawing mammals in Thailand are the hare, Lepus pegnensis, widespread in grasslands, two species of
porcupine (family Hysiricidae), a numerous and varled assemblage of flying squirrels and divrnal squirrels
(family Sciuridae), and three species- of bamboo—rats (family Rhizomyldae). These last are like large
gophers, but without cheek pouches.  Living in burrows, they tunnel to the bamboo shoots and other
succulent plants upon which they feed. Non—murine mammals frequently caught in rat traps are the House
Shrew (Suncus murinus), Tree—=shrew (Tupaia glis), and Striped Ground—squirrel (Menetes berdmorei).

. Genus Bandicota, Bandicoots

Large, shaggy, burrowing rats with circular pad on sole at base of outer toe (not crescentic), large
incisors measuring 4 mm or more in combined width and exiending forward of the nasal bones, large molars
transversely banded when worn (rather than with chevrons), long slender claws, mammae 3 + 3 pairs =12,
Distinguished from Norway Rat in these respects and by darker hind foot and tail.

1. Bandicota indica, Greater Bandicoot. A giant rat with hind foot about 50 mm, molar tooth row
more than 10 mm. Some individuals have white incisors; they are distinguished from Rattus bowersi by
their dark underparts. Coarse hair of back is black, as are soles of the feet and tail; claws white.
Locally abundont inhabitant of dikes separating rice paddies and the tall grass, weed fields, brush and
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woods around rice paddies. Fortyseven specimens seen from the northern plateau, the eastern plateav,

the central plains, the southwestern provinces (Ratburi Samut Songkhram) and the southestern province of
Cholburi.

2. Bandicota bengalensis. Lesser Bandicoot. Hind foot about 40 mm, molar tooth row about 9

mm. Dark gray variegated with buff above, gray beneath. Locally abundant in cane and iall grasses of
paddies, marshes and pastures. Central Thailand, 49 specimens: from Kamphaeng Phet and Chaiyaphum

south to Ratburi, Nakorn Pathom and Nakorn Nayok. (One skin with—out skull from Chong Mek, Ubol,
fide Mr. Kitti—the easternmost record.)

II. Genus Rattus

Compared with bandicoots, these rats have on the sole a crescentic pad at the base of the, outer
toe, smaller teeth with V—shaped laminae. and the nasal bones extending forward of the incisors.

A. Rattus rattus Group

These rats, usually closely associated with man as commensals, have a uniformly dark tail, non—
spiny fur, large bullae, and supraorbital ridges gracefully curved in a lyre shape. They are larger than
Rattus exulans, with hind foot greater than 28 mm, and they have a larger ear and more pointed snout
than does Rattus norvegicus. The numerous forms have usually been treated as individual variations or as
subspecies, but in Thailand we have found distinctive habitats and distributions for several of those that

have been postulated as full species by Dr. Johnson from purely museum studies. This has also been
accomplished for related forms in Malaya and Singapore by Harrison, Dhaliwal, and Medway.

3. Rattus rattus, Roof Rat. Morpholgically this may be defined as "'what is left after you peel
off the other species of the group’; it is the neutral, central form against which the others are compared.
it is also the most abundant and widely distributed rat in Thailand and the one most closely associated
with man in his houses, building, cities, farms, gardens, and natural habitats disturbed by him such as
second—growth woods, from sea—level to high in the mountains. Several hundred specimens have been
seen from every part of Thailand.

Characteristrically there are 2 -+ 3 pairs of mammae, but some individvals, more frequent in the
north, have twinned post—axillary nipples, close together, to give an apparent 3 + 3 not to be confused
with those of species possessing three pectoral pairs evenly spaced. Most northern specimens are whitish
beneath, agreeing with a subspecies called Rattus rattus thai. In the rain belt of Trad, southeast Thailand,
they become sooty and in peninsular Thailand they are grayish—brown beneath, this race being designated
as Rattus rattus diardii the Malayan House Rat. These dark southern populations invariably have 2 + 3
mammae. Three specimens with bicolored tail, from Sakon Nakhon and Nakhon Nayok, may be varlants,
or the species Rattus rattolides.

4. Rattus tiomanicus, Malayan Wood Rat. Common, Found in fields, secondary forest and clearings
in primary forest in peninsular Thailand (race jalorensis) where it is distinguished from the dark R. r. diardii

by pure white underparts and smaller size. 2 + 3 mammae. Fourteen specimens from Ranong, Songkla, and
Yala provinces.

5. Rattus sladeni. Pure white underparts, 3 + 3 mammae, bullae small, tail long, molars usually
black. Uncommon. Lives in mountain forests: not associated with man. Thirty—four specimens: mountains
of the northern plateau (Chiengmai and Lampang) and of the eastern plateav from Loei and Khon Kaen
south to Korat (where a race, koratensis, has been described), Prachinburi and Nakorn Nayok.

6. Rattus argentiventer, Rice field Rat. Silver—gray underparts, variegated black and buff upper

parts. Massive, heavily ridged skull with large, inflated bullae and palatine foramina extending back to
the level of the first molar. 3 + 3 nipples. Lives in rice fields where uncommon and local., Ten specimens:
Nakorn Nayok, Bangkok, Yala, Narathiwat.

464




7. Rattus nitidus, Himalayan Rat. Tops of all four feet covered with pearly white hair, fur soft,
color dark sooty brown above, gray beneath, 3 + 2 nipples; skull with long rostrum, small bullae, and
broad, flat, smooth top of cranium. Local and uncommon inhabitant of mountain villages, where it lives

in the houses. Eleven specimens from northern provinces of Mae Hong Son, Chiengmai, Loel, and Tak (race
rahengis).

8. Rattus losea. Small, dark—bellied, with small ears, short tail: 2 + 3; nipples. Skull with short
rostrum and high, narrow, squared—off cranium like @ box, Local and uncommon inhabitant in Trad of rice
field dikes and surrounding tall grass and weeds. |In north and northeastern Thailand the habitat is appar.
ently upland flelds. The racial name celsus applies to 21 specimens from the northern plateau (Chiengrai,
Chiengmai), the northeastern provinces (from Udorn and Chaiyaphum to Ubon), and Supanburi. The 14
specimens from Trad, southeast Thailand, belong to ¢ new dark sooty race, discovered by the Medical
Zoology team under Sgt S. Fulton, which is half way in size between Rattus rattus and Rattus exulans

B. Additional Commensal Rats

9. Rattus exulans, Polynesian Rat, also called “House Mouse."” Similar to Rattus rattus but smaller:
head and body 120 mm, hind foot 24 mm. Nipples 2 + 2, belly brownish gray. Abundant in and around
houses of towns and farms throughout Thailand (177 specimens from all parts of the country). There is a
black phase in the municipality of Korat.

10.  Rattus norvegicus, Norway Rat. Larger than Roof Rat, with shorter ears and relatively shorter,

more coarsely scaled tail which is light underneath. Feet white, back plainer brown than Roof Rat, bally
gray. 3 + 3 nipples. Parietal ridges straight and parallel. Locally abundant in coastal cities where
introduced by shipping.  Present in buildings, markets, dumps, warehouses, Thirteen specimens from muni.
cipalities of Prachinburi (black phase), Bangkok, Chumphon (black phase), Bang Phra in Cholburl Province,
and Trad.

C. White—toothed Rais

The upper incisors project straight down at right angles to the palate instead of curving, They are

white instead of the usual tan color of all other rats (except some individuals of Bandicota Indica). Above
iron gray sharply marked off from pure white underparts. Large, naturally tame rats which can be handled
and petted right from the trap. They prefer marshy situations along wooded streams.

11. Rattus berdmorei, Lesser White—toothed Rat, Gray Rat. Smaller, hind foot less than 47 mm.
Large, inflated bullae; 3 + 2 nipples. Tail dark, paler beneath. Uncommon but invariably trapped in small
numbers both in lowlands and mountains, especially in grass. Occupies most forest, second growth, and
agricultural situations away from buildings. Forty—three specimens from 16 provinces of western, northern,
northeastern and southeastern Thailand. Not recorded from central plains or peninsula south of Huahin.

12. Rattus bowersi, Greater White—toothed Rat, Gray Giant Rat, Bowers' Rat. Larger than
berdmorei, hind foof 55. As in all our strictly forest rots except R. sladeni, the bullae are very small
and the mammae are 2 & 2 palrs.  The habitat Is damp places in mountain rain forest. Three specimens
from Chiengmai and Kalasin belong to the northern race lactiventer with o dark tail paler below. Six from

Nakornarithammarat to Yalg on the peninsula are ferreocanus with black tail the distal 1/3 to 1/5 of which
is pure white. :

D. Additional Forest Giant Rats

Similar to Rattus bowersi in non—spiny fur, 2 + 2 mammae, small bullae, giant size, forest habitat.
Differ from bowersi in tan Incisors and colors of tail,

13. Rattus mulleri, Muller’s Rat. Shaggy, gray—brown above, whitish or buffy below, merging
gradually on the flanks. Tail wholly black; skull thicker than In bowersi, with proportionately larger
third molar. Common along streams in the rain forest. Swims readily. Ten Specimens from the peninsula
south of the isthmus of Kra.
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14. Rattus sabanus, Long—tailed Giant Rat, Noisy Rat. Reddish brown above, pure white beneath,
Extremely long tail of about 350 mm bicolored: blackish along top of basal two—thirds, white along

underside and tlp. Common in evergreen forest. Thirty—two specimens from mountain areas throughout
Thailand except the southeastern provinces (where trapped but specimen not saved).

E. Spiny Forest Rats: Whitehead and Rajoh Groups

Fur spiny, size medium to small, tail bicolor, 2 + 2 mammae, small bullae. Skull a miniature of
R. sabanus, with curved, smooth outlines and short, broad palatine foramen not approaching level of first
molar.

15. Rattus rajah, Rajoh Rat. Medium size {of Rattus rattus). Buffy brown above, White below,
tail black on top for basal two—thirds, white at tip and underside. Abundant in primary and secondary
forest and clearings within them. 229 specimens from all parts of Thailand except central plains. Possibly
this is a complex of two sibling species, rajah and surifer that occur together in peninsula Thailand. Virus
department collections show complete intergradation between these two named extremes, however. A curlous

piebald melanistic variant was discovered by Faculty of Tropical Medicine collectors in Nakorn Nayok.
(5 specimens).

16. Rattus musschenbroeki, Little Spiny Rat, ‘Whitehead's Rat. Very small, size of Rattus exulans
with short tail sharply bicolored black over white. Back brown, flanks ochraceous, belly gray. Skull broad.
Rare in rain forest of Peninsular Thailand, of the race asper: 7 specimens from mountains of Nakornsritammarat,
Trang, Songkla. The unique type specimen of Rattus m. sakeratensis Kloss, far from the normal range,
seems to be a skin of Rattus exulans from Korat mistakenly yoked to a typical skull of musschenbroeki.

Considerable trapping by Marshall and Kitti ot Ban Sakaerat, the type locality, has failed to produce a
second such prodigy.

F. Spiny Forest Rats: ‘'Maxomys Group"

small size, hind foot 27—30 mm; spiny, brown above, pure white or cream color below with a sharp
demarcation; tail longer than head and body; 2 + 2 mammae. small bullae; palatal foramina extend back
close to level of first molar. The most difficult group in Thgiland. Whereas in Malaya and peninsular
Thailand the three species have obvious differences in color, structure and habitat, in the north their
distinctions are watered down, apparently due to convergence. A few specimens are impossible to allocate
between fulvecens and niviventer; it Is difficult to define any pure population within which to look for
helpful species criteria in the skull, ectoparasites, and ecology.

17. Rattus cremoriventer, Dark—tailed Rat.

Orange—brown above, cream beneath with uniformly brown, tufted tail. The skull has a short,
broad rostrum with spatulate nasals and short palatal foramina rounded posteriorly, as contrasted with the
following two species.  Rare in rain forest of peninsular Thailand south of isthmus of Kra (7 specimens of
typical race, cremoriventer, with small bullse). Common in mixed deciduous forest at Chong Mek, Ubol,
where discovered by Kitti and Scanlon as a new race, if nat R. c. longbianensis Robinson & Kloss (5

specimens). One specimen (race vientlanensis) from Doi Pui, Chieng Mai, in temperate forest. These north

and northeastern populations have bullae larger than fulvescens and niviventer, and less of a tuft on the
tail.

18. Rattus fulvecens, Long—tailed Rat, Chestnut Rat.

Reddish brown above with greenish spines, white beneath. Tail often more than 150% length of
head and body, dark on top, sides, and base and white along the rest of the undersurface. Skull with
long, narrow rostrum and nasals tubular rather than spatulate. Narrow antorbital plate and fragile zygoma
which is pressed close to the side of the cranium. Age for age, the skull is smaller and more lightly built
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than that of niviventer. Width of antorbital plate increases in both species with age, as judged by tooth

wear, resulting in some overlap. Uncommon in high mountain evergresn forest. One specimen of the
exceptionally long—tailed race, orbus, from Nakhonsrithammarat.  Fifteen specimens from mountains of
Chiangmai, Loei, Korat, and Prachinburi provinces, of the race mekongsis, less distinct from niviventer.

19, Rattus niviventer, white—bellied Rat.

Yellowish—brown above, white beneath. Tail shorter than fulvescens, always distinctly bicolored and
very white for at least the lower half of its circumference. Rostrum broader than fulvescens, longer than
cremoriventer.  Skull averaging largest, antorbitql plate widest, and zygoma heaviest of all three species,
with overlap of young niviventer by the other two. Zygoma curved outward more than that of fulvescens.
Abundant in evergreen and deciduous forests, secondary forests and woods throughout Thailand (race bukit,

92 specimens). Two specimens without spines from Doi Pui, Chiengmai, may be q seasonal molt condition
or yet a fourth species, andersoni.

I, Genus Mus

Very small, head and body less than 100 mm, hind foot 21 mm or less. The first molar is more
than half the length of the entire tooth row. Mammae 3+2 pairs=10. Live mostly in grassland.

20. Mus musculus, House Mouse. Belly dark brownish—gray, tail wholly dark.  Upper incisors
curled backwards, rostrum short, palatal foramina pointed at the rear where they cut back between first
molars.  Antorbital plate swings convexly forward from base, Indoor form (race castaneus), extremely
rare in Thailand, where the term "house —mouse’" is applied to Rattus exulans. Eight specimens from a
single grain warehouse in Thonburi and one from Trang.

21.  Mus cervicolor, Fawn—colored Mouse. Soft fur, brownish gray back with pale gray underparts,
with bicolored tail and white feet. Upper incisors not curled sharply back, rostrum long, anterior border
of antorbital plate vertical, foramen extends back in a point to level of anterior cusp of first molar. Tail
_less than 65 mm, hind foot without claw less than 16.5 mm. Locally abundant in grass fields. Eleven
specimens from Udorn, Ubon, Chaiyaphum, Korat, Ratburi; one from a house In Bangkok (1); 37 from a
grass field at Bang Phra, Cholburi are the race fM Two from Nong Khai and Nakon Phanom are
apparently annomensis, . . .. T

22, Mus famulus.  Similar to Mus cervicolor but larger, richer brown, longer furred, whiter belly,
longer tail and hind foof, Tail, though bicolored, Is darker on top than is that of cervicolor. The hind
foot is dark gray instead of white. Tall fonger than 70 mm, hind foot larger than 17 mm without claw.
Locally common in tall grass. Seven specimens from mountalns in Chiengmai and Chiengral of the race
rahengis which has larger teeth than any other mouse of Thailand. Eleven from the same field as cervicolor,

in Cholburi, where a new race discovered by Virology Department has the same size teeth as cervicolor.

23. Mus pahari, Spiny Mouse. Spiny fur; dark gray above, silver—gray below, with bicolored
tail and white feet. Rostrum long and narrow, anterior of border antorbital plate swept back and concave;
rounded posterior end of palatal foramina falling short of level of anterior molars. Rare, apparently in
streamside grass within mountain forests. Six specimens from Chiengmai, Lampang and Loei in northern
Thailand (race gairdneri),

IV.  Arboreal Rats and Mice
Unlike all the foregoing, the hallux is opposable and bears a flat nail instead of a claw. Hands
and feet are broad and short and the tail is long. All but Chiromyscus have postero—Iinternal cusp on

the first two upper molars. Small bullge.

24. Chirosmyscus chiropus, Fea's Tree—rat. Except for the opposable hallux with a nail, this is

very similar to Rattus cremoriventer, possessing a brown, tufted fail (slightly paler beneath). However it
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lacks spines, is more tawny in color, and has a black mask through the eye. Skull and teeth as in
cremoriventer; mammae 8. Rare in trees of mountain forests. One specimen from Loel.

25. Hapalomys longicaudatus, Marmoset Rat. Size of Roof Rat. Figers and toes with terminal
broad adhesive pad, short claws (and nail of hallux) not touching substrate. Skull broad with short rostrum;
lower as well as upper molars unique in possessing very evenly arranged cusps in three longitudinal rows
and approximately equal in size throughout. A plump, short—nosed, soft—furred rat, brown above, white
below, with large eyes and short ears fringed from inside by conspicuous long hairs. The tail is wholly
brown and tufted.

It lives in bamboo, cuts a round hole 35 mm in diameter to its nest in an internode, and feeds on
shoots, flowers and fruit of the bamboo (Medway, Malayan Nature Journal 18, 1964:104—110). | have

not seen a specimen fram Thailand of this rare species, but there are published records of specimens from
Ratburi and Patani. :

26. Chiropodomys gliroides, Pencil—tailed Tree—mouse. Mouse size, a miniature of Hapalomys,

with similar adhesive the pads and uniformly dark tail tufted distally. Fur soft, pinkish—gray—brown above
sharply marked off from the white underparts; very long back whiskers. Mammae 0 + 2 pairs=4, inguinal
only. The broad skull has a short rostrum. This mouse lives in trees, cutting a 25 mm diameter hole to
its nest in the internode of a bamboo stem (Medway, op. cit.:107). Two specimens examined from

Cholburi andChantaburi in southeast Thailand were taken high in trees of mountain evergreen forest. Published
records from Korat and Ratburi.

27. Vandeleuria oleracea, Long—tailed Tree—mouse. Very small, head plus body about 65 mm,
Very long tail about 110 mm. Fingers and toes with terminal adhesive pad, first and fifth digits of hand
and foot are opposable and provided with a nail instead of a claw. The silky fur is fawn color above—
almost salmon, white below. The tail is uniformly colored, without a tuft ot the end. Rare. Lives in trees
and builds a grass nest found by Mr. Kitti in tail Saccharum beside the Ping River, Chiengmai. ‘A specimen
examioed from there and another from Mt. Angka, same province. One caught and photographed in
foothills east of Saraburi, which later escaped. The race sybilla was described from specimens taken in
Chantaburi Province of southeastern Thailand (not examined).

Summary A synopsis of the 27 species of rats and mice as presently understood from Thailand is furnished.

External features and skull characteristics for identification are described as is the distribution, abundance
and habitat. All the Thalland species are native except the Norway Rat, brought by shipping and limited
to certain cities. The Muridae of Thailand comprise the following groups:

Bandicota, Bandicoots 2 species

Rattus, Rats 17 species, 5 of which are commensal with man.
Six closely related species in the Ratius rattus
complex differ in structure, proportions, habitat,
and distribution.

species

species with hands and feet specialized for
climbing trees.

Mus, Mice
Arboreal rats and mice
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