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The Robinson Collection of Malaysian Mammals

hy
1. E. HiLL

Diepartment of Zoalapy,
Hririch Museum (Natural History).

{feceived December 1957)

Tue Late H, C. RoBiNsoN, on retirement in 1926 from the service of the Federated
Malay States Muscums, brought to England a large collection of Malaysian mammils
with the intention of using it as the foundation of a book. Unfortunately, he had done
little before his death occurred, and the late C. B. Kloss, who had agreed Lo continue the
work, for various reasons was unable to do so: the collection later passed to the British
Museum (Natural History ).

Although some of the material has been listed and described by Robinson, Kloss or
by these authors jointly, in papers published during 19081920, a large part of the col-
lection consists of specimens upon which little or no published work has been based.
These include collections made in East Java and Peninsular Siam, arcas hitherio poorly
represented in London. There are also specimens from the original series upon which
Rohinson, Kloss and Chasen based numerous races of Malaysian mammals. Thesc are 3
valuable supplement to the extensive collection of Malaysian type specimens (mostly
named by these authors) now in the collection of the British Muscum ( Natural History),
a list of which appears in Gibson-Hill (1949).

An attempt has been made here to make @ critical evaluation of the now greatly
increased Malaysian collection of the British Muscum { Natural History ). Comparisons
have been made with original types wherever possible: attention has been dirccted to-
wards the study of clines revenled by the long serics now available for some species,
while island races have been compared with the mainland form rather than with each
other. Except where new synonymies have heen created, no references to original des-
criptions are quoted in the following paper, as these are adequately listed by Chasen
{(1940) and by Ellcrman and Morrison=Scott (1931) {1935). Papers and other works
to which reference is made in the text are listed in 2 terminal bibliography. Specimens
are listed under their British Muscum registration numbers.

Unless otherwise stated, measurements ol lincar dimensions arc i millimetres.
Where these appear in the text, 4 standard form of quotation has been adopted through-
out: minimum and maximum values for each series cxamined are given first, in that
order, followed by the arithmetic mean (in parentheses) for the serics. Tt has been found
advantageous in some instances Lo evaluate the standard error of the mean. For samples
of fifteen specimens or less the standard devialion from the mean required in this calcul-

ation has been evaluated according to the formula « --V';d; . and for larger samples

s P
the formula o = \[‘—',g— Has been used, where ¢ = standard deviation, Ed* == the
i

sum of the squared deviations from the sample mean and N — the number of specimens
sampled.

BuLt. RaFrLes Mus. 29, 15960,




THE ROBINSON COLLECTION OF MALAYSIAN MAMMALS 7

i Pahang: » 55.1219 Gunong Tahan, 3300 ft. ¢ 55.1220 Wray's Camp, Gunong
& Tahan, 3,000 ft, ¢ 551221 Telom, Perak=Pahang boundary, 3,500 {L
Tupaia glis glis oceurs on Penang Island: in Upper Perak and probably in southern
Kedah: in the north of Pahang {(perhaps as far south as the Pahang River) and in
Kelantan and Patani: it extends northward along the east coast of Peninsular Siam as
far as Bandon, Dorsally, it is not so brightly rufous as T. g, ferrginea from localities
g 4 further south, but, like this race, is ferrugineous on the shoulders. There is little variation
in colour over the range: refectometer readings (Figs. 1, 2) show that specimens from
t Penang Island are slightly darker on the foreback than those from Bandon and that
: throughout the range the hindback is rather darker than the forcback. A few specimens
from Gunong Tahan and Telom River in northern Pahang are more rufous on the back
. than topotypes from Penang Island and hereabouts the typical race evidently intergrades
with T g. ferruginea.
Varialions in size occur over the range: specimens from Upper Perak, northern
Pahang and Kelantan differ from those from Penang Island and Bandon in their slightly
grealer average size (Table 1),

& Table I—MEASUREMENTS OF
I Tupala plis TROM THE MALAY PENINSULA AND ADJIACENT [SLANDS
L_ i - e — —
| et Head and Body Tail || Condylobasal Length
Jir - = S
pe ! Wl Pl [
: g g g
¥ Locality E E E
N 3
i g 2 £ |
'L i @ w |
' ] I o R S
] &) 3 o 1 E
P Z| = Zll 8 s El # s
bl — == ——t— =
ootu T.z glis '
. Ponang Island e co | 1O0) 163181 | 162 | 10 | 146—165 | 156 | 15 | 453—48.7 | 468
L the Perak, Pahang B 20| 162—i91 | 180 | 20 | 146—19] | 161 | 15 | 47.0—51.8 | 49.0
I- P Bandon 9| 180—154 | 173 9 | 143—165 | 159 a4 | 46.0—49.8 (470
Iy T. g. ferruginea
_— Singapore Island . . eo | 00| 175 FR2 | 182 |15 | 153—173 | 160 | 14| 46.7—504 | 48.6
k Johore, Megri Sembilan ce| 12 170186 | 178 | 12 | 150178 | 164 [ [] | 47 4—502 | 439
Moera Selangar, Perak, Pahang co | 300 16E—210 | 185 | 30 | 156—I88 | 170 | 24 | 47.3—51.7 | 48.9
BBt T. g. wilkinsoni :
pa Kedah, Perlis, Trang, co | TF) 163=201 | 179 | 17 | 11—875 | 161 | 17 | 45.4—492 | 47.5
| T. g. elarissa
Krabi .. 4 ve | JO| 150172 | 162 | 10 | 148—1T78 | 167 | 10 | 42.5—47.8 | 44.3
Peninsular Siam, Tenasserim .. | 22 | 168191 | 179 | 22 | 142—186 | 165 | 19 | 45.7—49.0 | 47.1
- Mergui Archipelago it 6 | 160—180 | 176 6 | 144—I160 | 151 3 45.5—49.0 [ 47.7
b # T. &, belamgeri j
1 Peninsular Siam, Tenassorim .. | 22| 155—182 | 170 | 22 | 156—187 | 172 | I4| 48— 475 | 46.1
T. g. olivacea
Bangknk i e 4 | 187—I95 | 190 | 4 | 1B0—190 | 185 3.0 48,8—802 | —
fi= et T. . dissimilis
[ Polau Condore .. - 4 | 162—178 | 167 4 [ 169—175 | 171 3 4353457 | —
: T. . eperosa
Koh Samul e wo | 1] 151—I81 | B65 | I0 | 144—1T70 | 157 | 10 | 424—4.7 | 43.6
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Table I—continued

Head and Body Tail Condylobasal Length
]
2 g .
Locality E E B
g g g
o i o ., gl
o = o = c
S £ % S £ g |a E 3
4 o= & e i - = =
T. g. ultirma
Koh Pennan e .. S| 161—172 | 166 | 5| [62—175 | 166 5| 422445433
T. g. longicauda
East Perhentian Island vo | 12| 167T—187 | 179 |12 | 173200 | 167 | 12 | 46.9—48.1 |47.4
T. p. obscuru
Great Redang Island oo | B 165—173 | I6% | 6 | 163—180 | 170 | 4 440450 (#H7
T. g. sordida
Pulau Tioman i co| 10| 156185 | 168 | 10 | 138—148 | 143 | 11 | 43.6—47.2 [437
T. g pulonis
Pulau Aor e 2= 6| 179—191 | [B6 6 | 173—=185 | 177 5| 47.5—48.5 | 451
T g. pomangilis
Pulau Pemanggil .. i 3 4192 | — 3| 16]—175 | — 3| 4ar0—=a81 | —
T. y. cognata i
Pulau Panjang P. Lontar, ¢tc.. . | 200 | 153174 | 164 | 20 | [32—[165 | 147 | I8 | 45.0—47.6 | 964
T. g. wmbratilis .
Pulau Telibon " "% 5 | 164—172 | 16T 5 | 136—14%| 142 4 | A4 4—A7.0 | 457
T. g. ruviona
Butang Islands . vo | 6 164—1B3 | 174 | 6 | [S6—IT73 | 164 | 4 | 45.6—48.3 |47
T. . lacernata
Pulaw Langkawi, efc. Lo | 400 150—190 | 172 | 40 | 129—[59 | 145 | 33 | 44.4—47.7 | 462
T. . dissimilis
Pulain Condore .. e 4| 162--178 | 167 | 4| 169—175 [ 171 3| 43,3457 [44.4
I

Tupaia glis ferruginea Raffles

Perak: & & 55.1222-1223, ¢ 55.1224 Changkatl Mentri. ¢ 551225 Slim.

Dindings: & 55.1226, ¢ ¢ 55.1227-1230 Tanjong Hantu.

Pahang: ¢ ¢ 55.1231-1232 Triang. ¢ 55.1233 Punjum, Kuala Lipis. & 55.1234
{(skin only) Gunong Sinyum. & 55.1235 Benom foothills.

Selangor: & 4 53.1236-1239, ¢ 7 55.1240-1241 Cheras, Ulu Langat. 2 55.1242
Dusun Tua, Ulu Langat. § § 55.1243-1244 Menuang Gasing, Ulu Langat, 4,000 ft.
& 4 55.1245-1246, 2 ¢ 55.1247-1248 Ginting Bedai, 1,800 ft. 2 55.1267 Rantau
Panjang, Rawang. & 2 55.1249-1250 Klang Gates. @ 55.1251 Rawang. )

Negri Sembilan: 3 55.1252, 9 ¢ 55.1253-1254 Ayer Kring, Negri Sembilan-
Pahang border. ¢ ¢ 55.1255-1256 Gunong Tampin, 1,000-2,700 fr

Singapore Island: 2 & 55.1257-1262, ¢ 2 55.1263-1266 Changi. ‘

This race ranges from Lower Perak and southern Pahang south to Singapore
Island, There is no great difference in size between specimens from Singapore Island and

Butt, RAFFLES
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THE ROBINSON COLLECTION OF MALAYSIAN MAMMALS o

those from the adjacent mainland (Table 1): specimens from Singapore Island, however,
average very slightly darker on the back (Figs. 1, 2). The darkest and maost rufous
specimens are those from the most southerly localities: those from Lower Perak and
southern Pahang arc paler and less reddencd on the anterior parl of the back. The
hindback. however. shows little variation in intensity of colour over the range, and,
except in material from Singapore Island, is somewhat darker than the foreback, as in
7. p. glis from further north. There is little variation in size over the range and no statis-
tically significant differences in size could be found between males and females of a
large series of this race (Table 2).

Table 2 ComMPARION OF MEASUREMENTS OF Martis avn Femares of Tupaia plis ferrugines

| T
= o =
2 2 el
: ) g ) = e '-'"Eﬂ'
Dimension E% é E EEE ;:
s E L E % 5 EE = E
Head and body e LA | 2 b 168—210 183 B.6 . 1.5 22
2 27 169—200 142 5.3 1.6
Tail & k1l 150—1380 164 73 13 12
[ 26 153—188 165 83 1.8
Condylabasal [ength E 26 46.7—51.7 49.6 1.49 0,29 1.17
9 23 46.8—50.2 48.8 1.09 023
Maxillary toothrow sl 30 | 182200 | 19.1 0.47 0,03 0.43
Q 7 18.4—20.3 19.3 051 010
Zygomatic width .. . 2 25 23.6—28.0 26.1 1.14 023 1.05
4] 23 23.8—28.8 154 1.15 0.24

Tupaia glis wilkinsoni Robinson and Kloss

Peninsular Siam: & & 55.1274-1275 Ko-khau, Trang. & 55.1276, % 55.1277
Chong, Trang, 250 ft.

Perlis: 4 55.1272, ¢ 55.1273 Pelaril.

Kedah: o % 55.1268-1269 Gurun, 50 ft. 3 551270, v 55.1271 Kedah Peak,
3.000 ft.

This race extends along the west coast of the Malay Peninsula from Kedah Peak
northward to Trang in Peninsular Siam. Dorsally, it is rather paler than T g. glis { Figs.
1, 2) and the rufous area of the back is confined to the rump as in T. g. clarissa, but
wilkinsoni is darker on the hindback than this race. Specimens from Kedah and Perlis
are very slightly more rufous on the back than those from localities further north. As in
the typical race and in ferruginea, the hindback of wilkinsoni is darker than the anterior
part of the back. Externally, T. g. wilkinson is about the same size as T. g. glis from
Upper Perak: its skull, however, is nearer in size 1o the skulls of specimens of the latter
race from Bandon.

Mus, 29, 1960,




10 1. B. HILL

Tupaia glis clarissa Thomas
V017 Tupain cloriso Thomas, & Bembay Nat, Hise Soe, 253 200, Hankachon, Victorla Pro-
vinge, Tenasserim.
917 Tupai belangeri tenaster Thomas, J. Bembay Nat. Hist, Soc., 25: 201, Tagoot, Gireat
Tenasserim River, Tennsserim,

Peninsular Siam: & & 55:1278-1282. ¢ 9 55.1283-]287 Naongkok, Grab:
{—=Krabi). ¢ 55.1299 Tang Prau, Tahuatung. & & 5512881200, ¢ ¢ 55.1291-
1294 Tasan, Chumpawn, 220 ft. 4 55.1295, Renong River. 4 55.1296. ¢ ¢ 551297~
1298 Tapli, (=Klong Wan), Pakchan. 7 55.1303 Koh Rah, Takopah.

The range of this race extends from Takopah and Tahuatung northward along the
west coast of the Malay Peninsula to central Tenasserim. Just north of Pakchan. al
Maprit, Patiyu, it apparently cxtends completely across the Peninsula: specimens from
Koh Lak on the east coast (at about 117 45° N, a little north of Patiyu, however,
should be referred to T. g. belangeri. Specimens from Sir John Hayes Island, Hastings
Island, Sir John Malcolm Island and Kisseraing Island are referred to T. g. clarissa.
Dorsally, T. g. clarissa has the hindhack paler than in T. & wilkinsoni: in clarissa the
hindquarters are ochraceous and not ferrugineous or rufous as in the more southerly
races. Anteriorly, the back is much as in wilkinsoni: however, specimens from the more
northerly part of its range are paler above than are those from Peninsular Siam and
southern Tenasserim (Figs. 1, 2). The tail of T. g elarissa is buffy above and below and
not grey as in wilkinsoni. Specimens from the more southerly istands of the Merpui
Archipelago are slightly darker on the back than are those from the adjacent mainland.
T. g. brunetra from the northern islands (King, Tavoy, Ross) is darker above than
clarissa, especially on the hindback. Specimens from King Island are darkest: the type
and another specimen gave reflectometer readings on the forchack of 14.5 and 15.0 and
on the hindback of 12,0 and 11.0, while a third specimen from the same island gave
values of 18.0 and 15.0 for these arcas. Twelve specimens from Ross and Tavoy
Islands gave values of 17.0-19.0 {18.3) on the forcback and 14.0-16.0 (15.0) on the
hindback when illuminated with decp red hight.

There seems little to justify the retention of T. g, fenaster. The type and five speci-
mens of this race from the type locality or its immediate neighbourhood agree perfectly
in colour with clarissa: in general the rump is ochraceous (Chasen (1940) suggests that
tenaster has little or no ochraceous on the lower back) although one example from
Tagoot resembles belangeri in that there is no achraceous on the back. The length of
the snout, which Thomas said to be greater in clarissa than in renaster, is found in a
large series of the former to vary widely, Thomas gave the following values for the dis-
tance from gnathion to the concavity of the front edge of orbit above the lachrymal projee-
tion: in clarissa (seven specimens ) 94.0-25.2 (24.4) and in fenaster (seven speciment |
22.0-23.3 (22.4). Nineteen skulls of clarissa give values for this measurement of 21.5-
25.3 (23.7).

Ten specimens from Krabi, on the mainland opposite Junk Seylon, are provisionally
referred to this race. Although darker on the hindback than clarisse from further north
they are not as dark dorsally as wilkinsoni and in most of them the well defined ochrace-
ous or rufous rump patch is absent. The tails are buffy as in clarissa. These specimens
are much reduced in size when compared with wilkinsoni and clarisra (Table 1). Speci-
mens from Krabi closely resemble T'. g. cograta from the adjacent islands but have the
tail longer and more rufous and the skull rather larger than in this race: they are also
slightly paler on the back.
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Tupaia glis belangeri (Wagner)

Peninsular Siam: & 4 55 1304-1306, 2 55.1307 Hat Sanuk, ncar Koh Lak. & &
§5 1308-1311 Koh Lak, off cast coast, about 112 45" M.

Dorsally, this race is olive grey. tinged with buffy, and lacks ochraccous shoulder
or rump patches. When present, a barcly appreciable orange tinge extends over the
entire back. Tupaia glis belangeri is the palest of the Peninsular races of Tupaia glis
and has no definite contrast in intensity of coiour between the hindback and the forchack:
both are equally bright (Figs. 1, 23. Material from Koh Lak was placed by Chasen
(1940) in T. g. tenaster (= T. g. clarissa) a race ochraceaus on the lower back: these
specimens, however, have no ochraceous dorsally and are telerable o belangeri. This
race intergrades with clarissa in central Tenasscrim and extends northward into Lower
Burma: it occurs in western Siam (Mewong River; Me Ping River, north of Raheny;
Muang Pai, 19° 30" N, 98° 30° E): in south-west Siam and along the east coast of the
Malay Peninsula as far south as Koh Lak.

Tupaia glis olivacea Kloss

Siam: & 55.1312, 2 ¢ 55.1313-1314 Bangkok.

This race may be distinguished from T. g. belangeri from sauth-west Siam and
from T. g. concolor from south-cast Siam by its greenish olive upper surface. Tt 15 rather
targer than belangeri and apparently occurs only in the area between the Dhao Chin
{Tachin) and Chao Bhraya {Chao Phirya) Rivers. 2 55.1313 is slaty grey above and
not olive, while 5 55.1312 hasa diffuse ochraccous patch at the base of the throal.

Tupaia glis dissimilis (Ellis)
Pulau Condore, off Cochin China: & & 55.1404-1405, 2 7 55. 14061407,
This ract is similar to T2 g pelangeri but is mare richly coloured and more ochrace-
ous on the back, especially on the rump. The tail is lighter in colour, the hairs on 14
dorsal surface tipped with ochraceous or bufly and the underparts and underside of the
tzil are more ochraceous than in T. g. helangeri.

Tupaia glis opernsa Robinson and Kloss

Koh Samui, off Bandon, Peninsular Sinm: & & 55.1315-1318, 55.1321, ¢ %
55.1319—1320, 55.1322-1324.

These specimens are from the oripinal series, They are brownish or slightly fer-
rugineous ahove and in intensity of colour resemble . g. glis from Bandon. They diller
from this ruce, however, and resemble T. g. belangeri from Koh Lak in an almost com-
plete absence of rufous or ochraceous from the back. The hindquarters are darker than
the foreback as in T. g. glis. Externally, operosd averages slightly smaller than glis or
belangeri: compared with these [orms the skull is considerably reduced in size.

Tupaia glis ultima Robinson and Kloss

Koh Pennan, off Banden, Peninsular Stam: & 4 55.1325-1326; ¥ Y 55.1327-
328, -

Tupaia glis ultima scems only weakly separable from T. g. operosd. The hindback
is slightly darker tan in aperosa: - he forchack, however, closely resembles thut of
belangeri from Koh Lak and south-western Siam. 1, a. wliima lacks the Tuint tinge of
ferrugineous present on the back of some specimens of operasa. These Speciens are

Mus. 29, 1960,
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from the original series and are about the same size as operesa; the rostrum, which is
shorter in both operosa and wltimea than in belangerd, s about the same length in wltisma
as in gperasa and 15 not shorter in wltima as supgested by Robinson and Kloss in the
original description, Measurements of the distance from gnathion to noteh below lachry-
mal projection on anterior edge of orbit: in five specimens of wiima 17.8-19.1 (18.5): in
eleven specimens of aperosa 17.8-19.1 (18.4) and in eighteen specimens of belanger:
18.9-21.5 (19.6).

Tupaia glis longicauda Kloss
East Perhentian Island, off Kelanian: & & §55.1329-1332, @@ 5513331336
Tupaia glis longicauda resembles T. g. gliv from the adjacent mainland in that the
rufous colour of the hindback extends on to the shoulders, but differs from this form in
its lighter coloured, less intensely rufous back (in which the hindback is darker and is
contrasted with the foreback), more yellowish underparts and longer tail. These speci-
mens are part of the original series,

Tupaia glis obscura Kloss

Great Redang Island, off Kelantan: 2 & 535.1337-1338, ¢ 55.1339%.

This race is not unlike T. p. wilkinsoni but is considerably paler on the forcback:
the rump is rather less rufous with a less well defined rump patch. The anterior part of the
back is lightly washed with rufous while the tail is grey, tinged with bull. The underparts
are paler than those of wilkinsoni. It is smaller and has a shorter tail than either wilkinsoni
or plis.

Tupaia glis sordida Miller .
Pulau Tioman, Pahang Archipelago: & 4 55.1340-1344, ¢ ¢ 55.1345-134%.
Miller, when describing this form, compared it with T ferruginea’ (= T, g wil-

kinsoni) from Chong, Trang, Peninsular Siam. The foreback of T. g. yordida 15 identical

in intensity of colour with that of T. g. ferruginea [rom Johore while the rather darker
hindquarters resemble in every respect those of specimens from Singapore Island. The
underparts (darker in sordida according to Miller) are brownish buff and may be
matched with those of specimens from Singapore Island and the maintand. The tail is
identical with that of ferruginea, and the flanks, which according to Miller are darker
and browner in sordida than in ferruginea, agree well with specimens in a long series of
the latter: they are slightly paler than the back, the hairs tipped with ochraceous and not
with rufous. The shoulder stripes in sordida are more diffuse than in ferrugined. The
principal difference between sordida and ferruginea lies in the smaller size of the former,

Tupaia glis pulonis Miller

Pulau Aocr, Johore Archipelago; & & 55.1352-1353, ¢ ¢ 55.1354-1355.

Lyon (1913) sugpested thul one race of Tupaia glis occurred on Tioman, Aor and
Pemanggil Islands. However, small but apparently constant differences separate tree-
shrews from each island. Tupaia glis sordide is darker, richer and more ferrugineous
on the foreback (Figs. 3, 4) and has a less prominent shoulder stripe than cither
pulonis or pemangilis: its underparts are darker and more greyish and it is smaller than
cither of these forms. Dorsally, the tail of sordida is darker: the hairs are brown and arc
tipped with ochraceous: the tail 15 grey beneath. Tupaia glis pulonis and T. g. pemangilis
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THE ROBINSON COLLECTION OF MALAYSIAN MAM MALS 13
closely resemble each other: both are comparatively large forms about the size of ferru-
pinea from the mainland while in both the rufous colour of the back tends to form a
rump patch, the anterior part of the back being relatively lighter in eolour. Tupaia glis
pulonis is lighter in colour on the foreback than pemangilis or sordida: the hindback in
all three forms remains relatively dark in colour (Figs. 3, 4). The tail of pulonis is grey
;slbmrr. and below, with a buffy tinge, while in perangilis the tail is darker grey abave with
Ilmlc: buff: ventrally, a wide stripe of buffy down the centre of the tail of puloniy is absent
m pemangilis.

Tupaia glis pemangilis Lyon
Pulau Pemanggil, Johore Archipelago: 2 55.1350, @ 55.1351.

Tupaia glis cognata Chasen

| ﬁi‘uluu Panjang, ofl west coast Peninsular Siam: & & 5513561360, ¢ 53.1361-
366,
Pulau Lontar. off west coast Peninsular Siam: & & 55.1367-1369, 2 2 55.1373

(skull only), 55.1370, 55.1372 (skin only). 55.1371 Pasir Raj.
Junk Seylon, off west coast Peninsular Siam: 4 55,1301, ¢ 55.1302 Klong Tun
Sai, Tongka, & 55.1300 Telok Pales, Tongka.

) These specimens are slightly darker on the back than those from Krabi, on the
adjacent mainland, provisionally referred to T. g. clarissa in this paper. Tupaia glis
cognata has the tail more buffy and the skull larger than the Krabi material and scems
separable from clarissa only by its darker colour and slightly smaller size. Dorsaily,
although as dark as wilkinsoni, cognata lacks much of the rufous colour found in that
form and has a much shorter tail,

Tupaia glis umbratilis Chasen

Pulau Telibon, off west coust Peninsular Siam: & 4 55.1374-55.1375, % @
55.1376-1377.

This race is about the same size as T. g. cognata bul may be separated from it by its
darker, more rufous back and darker underparls. Dorsally, it averages darker than
wilkinsoni from the adjacent mainland: ventrally, umbratilis is on the whole darker than
wilkinsoni but its underparts may be matched by some specimens of wilkingoni which
are brownish beneath and which have the grey based hairs of the belly tipped with bufl.
Tupaia glis umbratilis is considerably smaller than wilkinsent.

‘Tupaia glis raviana Lyon

Pulau Rawi, Butang Islands: & 55.1378.

Pulau Adang, Butang Islands: & 2 55.1379-1380.

Tupaia glis raviana is about the same size as T. g. wilkinseni and can only be
separated from it by small differences in colour, Although the intensity of colour on the
foreback of raviana is much the same as in wilkinsoni, raviana has the forchack more
achracecous and less rufous and has slightly darker hindguarlers. The tail of ravigna
is more buffy than that of wilkinsont. The specimens examined do not support the state-
ments of Lyon (1911) and (1913) that raviana has a wider skull, wider rostrum, widmj
interorbital region and more spreading zygomala than either lacernata from l.jlﬂ._f[kil‘w'l
and Teratau or 'belangeri’ (= wilkinsoni) from the adjacent mainiand, Cranial mea-
surcments of T. g. wilkinsoni: width of rostrum at incisors (twenty specimens ) 5.9-7.0
{6.6), interorbital treadth (twenly specimens) 13.4-15.0 (14.2) and zygomatic width

Mus, 20, 1960,
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(nincteen specimens 23.5-26.0 (24.4). Of T. g. lacernata: width of rostrum at incisors
( thirty-six specimens) 5.8-7.0 (6.4), interorbital breadth (thirty-seven specimens 12.6—
149 (14.1) and zygomatic width (thirty-three specimens) 23.5-26.0 (24.8). Of
T. g. raviana: width of rostrum at incisors (four specimens) 6.4—7.0 (6.7}, interorbital
breadth (four specimens) 14.2-14.5 (14.4) and zygomatic width (four specimens)
24.9-26.3 (25.4).

Tupaia glis lacernata Thomas and Wroughton

Pulau Langkawi, off Perlis: & 55.1381 Kuala Kubong Badak. & & 55.1382-1384,
g ¢ 55.1385-1387.

Pulau Dayang Bunting, Langkawi islands: 3 & 55.1388=1391, ¢ o 55.1392-
1393,

Pulau Terutau, off west coast Peninsular Siam: & & 55.1394-1395, ¢ 55.1396
Telok Udang. @ 55.1397 Telok Wau. & 2 55.1398-1400, ¢ & 55.1401-1403.

Tupaia glis lacernata is darker and more rufous above than its nearest mainland
neighbour, T. g. wilkinsoni. It is as rufous above as T. g. glis, but differs from these
mainland races in its smaller size and shorter tail and from raviana in its darker back
and much shorter tail. Although the majority of specimens are rufous or [errugineous
on the rump and shoulders, a few in which the rufous tints are almost entirely lacking
occur among a large serics. Such specimens are dark brown above.

Variations in the dorsal colour of Tupaia glis from the Malay Peninsula and the
adjacent coastal islands

Variations in the brightness of the colour of the foreback and hindback of Tupaia
glis from the Malay Peninsula and its nearby coastal islands as measured by a reflecto-

meter (using as an illuminant deep red light of wavelength 6,500 A and above: the

filter employed has a peak transmission al about 7,100 A and [rom thence into the
snfra-red) are set out in the form of population-range diagrams (Figs. 1-4). These have
been prepared according to the methods of Dice and Leraas (1936) and Hubbs and
Perlmutter (1942). The length of cach ordinate represents the extremes of each set of
readings and a central crosshar the mean: a narrow rectangle is formed by joining the
extremities of crosshars placed at a distance equal o one standard deviation from the
mean on cach side of the mean, while the broad, pa riially dotted rectangle is formed
by similarly joining crossbars placed at a distance cqual o twice the standard crror of
the mean on cach side of the mean. Hubbs and Perlmutter (1942) consider that sub-
specific difference belween samples (il these show normal variation) is indicated when
the rectangles representing standard deviations from the mean of cach sample do notl
overlap: Linsley, Mayr and Usinger {1953}, however, suggest the use of @ higher standard
of subspecific difference. ie. that represented by non-overkap of rectangles obtained by
similarly plotting one and one hall standard deviations on cach side of the mean. The
significance of the difference between any Lwo meins may be obtained by comparing
the relative length and the relalive separation or overlap of rectangles formed on the
standard error crossbars (placed at 2 ¢ M on cither side of the mean} of two comparable
lines. Tubles of critical ratios (t values) and ol probabilities for this purpose are given
by Hubbs and Perlmutter {19472),

Having regard to mainland races, il is scen immediately that in this species com-
paratively pale (high reflectometer readings) forms inhabiting the north of the Malay
Peninsula give way in a southerly direction to darker (low reflectometer readings) forms,
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| : and that this increasing degree of darkening in a north-south direction is not uniform
' over the entire back. While the hindquarters darken rapidly, the forequarters darken
more gradually. In this way, while specimens from the extreme north of the Peninsula
and from Singapore Island are as dark, or nearly as dark on the foreback as on the
hindback, those from intermediate localitics and [rom many of the islands show a
considerable degree of contrast between the fore and hindquarters, The gradual deepen-
ing ol the dorsal eplour in a north-south direction is accompanicd by an increase of the
ochraceous or (further south) rufous clement of the pelage. Tupaia plis siccote and
T. g. belangeri, the most northerly races considered, show little or no ochriaceous dor-
sally and are predominantly greyish in colour: these, the palest races examined, are
succeeded by clarissa, a slightly darker race in which ochraceous appears on the Tump.
1 Rufous appears on the rump and to a lesser extent on the forequarters of wilkinsoni:
I in glis this colour is much intensified but this race, like ferruginea from the northern
: parts of its range, has the foreback paler than and contrasted with the hindback. Tupaia
glis ferruginea from Johore and Singapore Island is a dark, intensely tufous form with
little dorsal contrast. Generally, there is little variation in size: a reduction in size is
found in specimens from Krabi, and, to a lesser extent, from Bandon, in the southern part
of Peninsular Siam.

Island races follow a similar sequence in dorsal colour variation. On the islands of
the east coast, colour phases similar to those of the mainland do not appear at the same
latitude as on the mainland, but at more southerly latitudes. Thus, operosa and wltina
from Koh Samui and Koh Pennan at the latitude of Bandon, although as dark above as

| T. g. glis, rescmble belangeri in the almost complete absence of ochraccous or rufous

: from their dorsal pelage. Tupaia glis kohtanensis Shamel (1930) from Koh Tau, a little
to the north of these islands, appears on description to be closely similar to wltima and
operoya. Like these races, it has a smaller skull and a shorter, blunter rostrum than
the mainland forms. While dark on the back, it apparently lacks rufous or ochraceous
dorsal colour. The tendency to form a dilfuse, blackish tump pateh found in some
specimens from Bandon and to a greater extent in weftima appears further developed in
kolitauensis and the back is stated by Shamel to be blackish. Tupaia glis fongicanda and
obscura resemble wilkinsoni and clarissa and not plis of the nearby mainland, while fully
ferrugincous forms appear at the Pahanp-Johore Archipelago. OF these, sordidi is the
darkest, and together with pemangilis and pulonis has the hindback as dark as ferruginea.
The forequarters of these two latter races, however, are paler and resemble ghiv. The re-
tardation of the appearance of rufous colour in these east coast island races is perhaps
duc to more rigorous conditions on these exposed istands.

By contrast, the west coast island races are generally darker than their nearest
mainland neighbours and resemble those from more southerly latitudes. Tupaia glis
brunetta from the northern Mergui Archipelago is similar in intensily of colour ta glis
while clarissa from the southern islands is darker than mainland clarissa. While cognata
resembles clarissa, wmbratilis and raviana are almost inseparable on colour from wifkin-
soni, and lacernata resembles glis. On the small islands to the south of the Peninsula, the
forms eastanea, batamana and redacta are deeply lerrugineous or rufous and differ only
from ferrupinea in small details of size and colour. There is little contrast between the
forc and hindquarters. _

The wariation of dorsal celour in Tupaia gliv of the Malay chnsu]:l.l therefore,
apparently follows a cline. Variation in the intensity of melunin pigmentation of the
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dorsal surface of the body (on which much of the racial classification is based) is com-
paratively regular and is most probably correlated with climatic factors: it may in fact
illustrate Gloger's rule that the intensity of melanin pigmentation tends to decrease with
mean temperature. Humidity also affects the deposition of melanin: blackish cumelanins
appear under conditions of high humidity and high temperature, while reddish brown
phacomelanins appear under conditions of lower humidity and high lemperature,
Lcw.:cr temperatures with low humidities favour the production of greys and grey browns,
Variations in size and in the relative proportions of the head and body are confined (o
island races (except for the curious reduction in size of the mainland form from Krabi
and Bandon) and together with small variations of tail colour or of the coloor of the
underparts, constitute their principal diagnostic characters.

Lyon (1913) recognised three specics in the Malay Peninsula: belangeri, which he
placed in the chinensis group; lacernata, including wilkinsoni, lacernata, raviana, obscura
and longicauda and which constituted the wilkinsoni subgroup of the ferruginea group;
and glis, including ferruginea, glis, batamana, sordida, pemangilis and pulonis, con-
stituting the ferruginea subgroup of the ferruginea group. The divisions between the
groups were based entirely on colour, except in the case of chinensis, which has a mam-
mary formula of 3-3 = 6 and not 2-2 — 4 as in the more southerly groups, The
essential unity of the Malaysian races was later recognised by Chasen (1940) who listed
all these forms and those later named as races of Tupais glis. His arrangement has been
adopted here, partly for convenience and partly because further specimens are required,
particularly from Peninsular Siam north of Bandon, to fill gaps in the serics examined.
The data obtained from this series, however, raise the question of the validity of Penin-
sular races based almost entirely on characters of dorsal colour.

Applying to the results cxpressed in Figs. 1-2 the criterion ol Linsley, Mayr and
Usinger (1953) that non-overlap between comparable rectangles plotted between crossbars
placed one and one half standard deviations from the mean indicates subspecific difference
(i.c. approximately 97 per cent of on¢ population differs statistically from approximately
97 per cent of the population with which it is compared) a clear division on the basis
of dorsal colour is immediately apparent between a northern race and a southern race.
These terminal series are separated by a number of intergrading populations: in some
cases adjacent populations are separated by differences of probable significance {indi-
cated by nan-overlap of the standard error rectangles of comparable lines) but these differ-
ences are insufficiently great to warrant further subspecific distinction. An intermediate
race is not justified by these figures: a wide overlap exists in the values for the intermediate
populations and it is clear from the diagrams that the change from a pallid northern
race to a much darker southern one is gradual. Tt scems, therefore, that in the Malay
Peninsula Tupaia glis is represented in the north by a pallid, brownish form with little
or no ochraceous back colour (belangeri, siccata) and in the south by a much darker,
heavily rufous form (ferruginea). These are linked by a number of intermedate forms
of varying dorsal colouration (glis, wilkinsoni, clarissa) in which the rufous of ferrugines
is replaced in a south-north direction by achraceous, but which, on this character alone,
do not warrant subspecific distinction. Local variations of the colour variations exhibited
on the mainland appear on the adjacent coastal islands: owing perhaps to the very local
nature of the climate of these islands, such variations do not correspond closely with the
geographically nearest mainland phase.

Buri. EaFrLrs
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Tupaia glis jacki Robinson and Kloss

The tvpe specimen of this race was thought by Gibsop-Hill (1949) o be lost
However, it is 19.11.5.17, a skin and skull. and wus presented in 1919 by the Federated
Malay States Museums among o collection of mammals made by Hobinsen and Kloss
in Sumatra. With it are two ¥ paratypes, 19.11.5:18-19.

Tupaia glis siberu Chasen and Kloss

West Sumatra: & 28.11.2.3 (the type specimen). Siberut Island, Mentawi [slands.
Tupaia glis chrysogaster Miller
West Sumatra: ¢ 28.11.2.4. Sipora Island, Mentawi Islands.

Tupaia glis hypochrysa Thomas

West Java: 7 54.63 Tjibodas. 5.000 ft.

Middle Java: £ 534,64 Karungbolung, 100 f1,

The underparts of 54.63 are paler and more ochraccous than those of the ype
{hitherto the only specimen of this race in the collection of the British Museum (Natural
History)): both specimens apree with the type in all other respects. Measurements (fe-
male in parentheses): head and body 189 (178), tail 181 (167), hindfoot 46:3 (44), ear
16 (17), condylobasal length 48.3 (50.0), zygomatic width 25.6 (26.5). width of braincase
20.4 (19.4) and maxillary toothrow 19.3 (19.8), Mammary formula 3-3=0,

Tupaia glis longipes Thomas

Sarawak: 2 55.663 Anyut, Sarchas. ¢ 55.664 Betong, Sarebas, ;

Although referred to longipes, these young adult specimens are intermediale in some
respects between examples of this race from more northerly localities and those des-
cribed below as T. g. salatana, Five specimens [rom Barang, Kalulong and Spitang
agree closely with the type of longipes. Dorsally, they are olivaceous brown, xpc-.:l‘:hd
with ochraceous, cspecially on the neck and nape. The orange rufous shoulder stripes
are indistinct. Dorsally, the tail is concolorous with the back, Ventrally, they are ochrace-
ous or buffy: a wide stripe of buffy extends along the median line of the tail. Those rom
Sarebas are less darkly brown and more rufous on the back: the orange rufous shoulder
stripes are more distinct: ventrally they closely resemble more northerly specimens but
the central stripe of the tail in the Sarebas malerial is rufous.

Tupaia glis salatana Lyon

Sarawak: 2 55.665 Mora Barue, Samarahan. ¢ 55.666. No precise lc!cality: from
other collecting data the specimen appears to have been collected in the neighbourhood
of Entawa, Samarahan.

These specimens are referred (on description) to T. g salatana. They are more
richly coloured than longipes and can be separated from it _v:EI.ﬁII}" by the redder, more
brightly coloured underside of the tail. Diorsally, these specimens are rufous ﬂ_r ferru-
gincous and are similar to the farms ferruginea, hatamane and casfana from the muil‘{ci_'n
part of the Malay Peninsula and its adjacent islands, The antenior part of the back in
this material from south-west Sarawak is lighter in colour than the rump, and is richly
rufous with prominent orange rufous shoulder stripes. The underside is more rufous
than in longipes, and the central spine of the tail s rufous h::n_n::nh, nol m-hru.:mu:u or
buffy as in the northern race. Variations in colour of Tupaia glis in Sarawak are described
by Chasen and Kloss (1931) and Chasen (1933).

Mus. 29, 1960.
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Insufficient material s available to determine trends in colour variation in this
species outside the Malay Peninsula. Dark, more or less ferrugineous forms oceur in
Sumatra, in western Java and on the islands of the South China Sea, Sufficient materijal
exists 1o suggest that (he southern and western parts of Borneo are occupied by a dark,
ferrugineous form (salatana) and the north-castern part of the tsland by a paler more
ochraceous form ( longipes). These in Borneo seem to correspond with the phases ferry-
gea and gliv or even wilkinson, respectively, on the Malayan mainland.

Tupaia montang montana Thomas

Sarawak: 2 2 55.667-669, o o 35.670-674 Mount
33.675 Gunong Sidong, Samarahan, 1,200 fi.

Specimens from the highlands of south-west Borneo may prove racially distinet from
1. m. montana (Mount Dulit) and T. m. baluensis (Mount Kinabalu). One from Gunong
Sidong, Samarahan, has a blacker, less rufous tajl than montana and the black dorsal
patch over the hindquarters in this Specimen is represented by @ narrow line of dark
hairs in the centre of the back. The extent of this patch, however, varips considerahly
in a series from Mount Dulit and in some of these specimens the median dorsal stripe

on the forepart of the back js obsolescent. There is little trace
cimen from Samarahan,

Dulit, 3,300-3,500 f. o

Tupaia javanica Horsfield

1822 Tupaia javanica Horshicld, Zoal, Rescarches in Java,
ava,

1913 Tupaia jovanica balina Thomas, Ann Mag. Nar. s, 2 205, Bali.

1918 Tupoia jevanica occidentaliz Robinson and Kloss, fourn, Fed. Malay States Mus. 8
(2): 16, Sungei Penoh, Korinchi Valley, west Sumatra,
1937 Tupnia javanica Bogoriensiz Sody, Temminelia, 2: 211, Buitenzorg, west Javy,
19237 Tupaia javanica Hibruniensis Sody, Temeninckia, 2: 213,
Bandoeng, west Fava.

East Java: z 2 54.65-66, © ¢ 54.67-69 Sodong Jerok,
joewangi, 3,900 ft.

Middle Java: ¢ 5473 Karangbolang, 100 1.

West Java: & 5470, o 547 Tjibodas, Geger Banteng, Mount Gedeh, 4,000-
5.500 ft. 2 54.79 Kandang Badah, Mount Gedeh, 9,000 1. : 54.74-75 Wynkoops
Bay, 100 ft. ¢ ¢ 54.76-77 Oedjoengteboe, 1,000 i,

Robinson and Kloss separated west Javan and Sumatran specimens (T, f. occiden-
falis) from those of east Java (T. j. javanira) on grounds of more ochraceous or yellow
underparts, broader rostrum and wider interval between the incisors in occidentatis. A
large series of specimens (including the types of javanica, cccidentalis and Balina)
from various localities in Java and Sumatra suggests that the colour of the underparts
is s0 variable that it is unrelizble 45 @ axonomic character, specimens from the same
locality varying in this respect from plain grey to heavily ochraceous, The type of
ovcidentalis, which is ochraceous beneath, may be matched with o specimen fram
Sodong Jerok and with the type and a paratype of baling. Others from Pajo, Korinchi and
the Barisan Range, Sumatra are Erey or grey with a little ochiraceous on the underparts,
as are specimens from west Java ( Buitenzorg, Tji Wangic, Tiilatjap, Tasikmalaga) and
east Java (Sodong Jerok). Generally, hairs on the forearms, flanks and tajl are tipped
with ochraceous: hairs tipped with rufous occur occasionally in specimens from Sodeong
Jerok and Bali but also in specimens from Wynkoops Bay and Tiji Gombong, west Java.

(3} Near Banjoewangie, Enst

Idjen Massif, near Ban-

Borr. RarrLps
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These considerations apply also to bogeriensis and tjiibruniensis, both of which
were separated by Sody on grounds of colour. The colour of the upperparts varies con-
siderably in the series examined, specimens with light colourcd backs (= bogoriensis)
and dark coloured backs (= tjibruniensis) not infrequently occurring in series [rom
the same locality. Chasen (1940) synonymised these races with eccidenralis while T. [.
baling {for a note on this race see Sody (1933)) he placed in T. J. Javanica.

Cranial measurements of Tupaia javanica from west Java and Sumatra; rastral
width al the diastema 5.6-63 (6.0) (thirty-four specimens), interval between 1ncisors
(i2-i?) 1.5-2.0 (1.8) (thirty-three specimens). Six specimens fram east Java measure:
rostral width at the diastema 5.6-6.0 (5.8), interval between incisors (i*=?) 1.7-2.0
(1.9},

Tupaia minor minor Giinther

Sarawak: & 55.677 Udan, Paku, Sarebas. & 55.682, ¢ 55.676 Paku, Surebas,
4 55,683 Lingit, Sarebas. ¢ ¥ 55.680-681 Sungai Pelandok, Paku, Sarchas. 2 55.679
Entawa, Samarahan. & 55.678 Sungai Lenin, Tinjur River, Baram.

These specimens are darker and redder on the back than T. m. coedis from the
extreme north of Borneo: the shoulder stripe is broad, distinct and white rather than
narrow, indistinct and with a buffy tinge as in the northern race. Five specimens from
central and south central Borneo are slightly paler and less russet on the back with less
distinct shoulder stripes than those from Sarawak.

Tupaia minor malaccana Anderson,

Perak: & 55.1413 Temengoh.

Pahang: 4 55.1414 Labang Endau, east coast. 2 55.1416 Benom foothills.

Selangor: & & 55.1408-1409 Cheras. £ 2 55.1410-1411 Kuaia Lumpur. 2
55.1415 Klang Gates, ¢ 55.1418 Batu,

Negri Sembilan: 9 55.1417 Bukit Tampin.

Malacca: 2 55.1412 Nyalas.

Mo locality: 55.1419 (skull only).

Tupaia minor malaccana differs only slightly from T. m. minor. There is little rus-
sct on the hindback and the tail is less black; ventrally, the underparts of malaccana are 2
littie more ochracecus and the central stripe of the tail in this' race is ochraceous or
orange and not bulfy as in T. m. minor.
Tupaia gracilis gracilis Thomas

Sorawak: 2 55.685 Mount Dulit, Baram. ¢ 55.684 Mora Barue, Samarahan,

The specimen from Samarahan, south-west Sarawak, has a slightly more grizeled
tail than the type and the back is durker and more olivaceous. In the specimen from
Baram the throat and fore part of the chest is ochraceous buff: the lype has white under-
parts and a yellowish throat. The belly of the Baram specimen is strongly infused with
olivaceous bufl with a median streak of ochraceous buff, while the tail is grey and lacks
the central line of yellowish along its underside present in the type.
Tupaia dorsalis Schlegel _

Sarawak: 2 3 55.686-687 Mount Dulit, Baram, 3,400 ft. & 55.68Y Sungai Lenin,
Tinjar River, 500 ft. ¢ 55.688 Udan, Paku, Sarebas. ¢ 55.690 Gunong Sidong,
Samarahan. ! . ]

There is little variation in colour in a series of sixteen skins of Tupaia dorsalis
except in the colour of the underparts, which in some specimens are bufly rather than

ocliraceous.

pus, 29, 1960
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Tupaia tana nitida Chasen

Sarawak: 3z 2 33.692-693 Bukar, Samarahan, 2 55.694 Mara Barue, Samarahan,
& 33.691 Uly Anyut, Pakuy, Sarebas,

These specimens. can be distinguished from T. t. wtara by their Comparatively much
less blackened ils, brighter colour, redder forclimbs and fanks #nd more richly colonred
underparts. 55.69] from Sarchas, however, is intermediate with fitara and has the taj)
blacker and the underparts a palar, more vellow colour than nitielcr,

Specimens from south Borneo in the collection of the British Muscum ({ Matura]
History) cannot pe distinguished from those from Lampongs in sau Sumatra and
should be referred 1o T. 1. speciosa: T. t. tana PRears to be restricted to north and
central Sumatrn, contrary ta the suggestion of Lyon (1913} whe thought that it atso
occurred over south Sumutrq and southern Borneo,

Tupaia tana warg (Lyan)
Sarawak: 35,695 © 35,696 Mount Dulit, Baram, 3,000-3,300 1t

Dendrogale melanyra melanura (Thomas)

Sarawak: 2 55.697-699, 2 535.700 Mount Dulit, Baram, 3.400-3,500 1t
Little variation in colour is apparent in a small series from Mount Dulit: some
Specimens are g Jige more ochraceous ventrally than others,

Ptilocercus Jowi lowi Gray

Sarawak: o 55662 Balingean.

Prilocercuy lowi continentis Thomas, from the Malay States, Sumatra and the ad-
Jacent islands, differs only slightly from p. |, lowi, Hitherto, P, | lows wis represented in
the collection of the British Muscum (Natural History) by two old skins-and skulls {one
the type) and by @ specimen in alcohol. A comparison between the type of COntneny
and a fresh skin of p. /. lowi shows that conrinenris can be distinguished fram the typical
race only by its slightly darker. greyer colour, especially on (he ininer surface of the lens,
and by its more sparsely haired 1ajl plume. Measurements of an adult female from
Balingean: head and body 129, tai] 175, hindfoot 29, enr L3, greatest length of _skuli
36.3, condylobasal length 35,5, palatal length 17.6, zygomatic width 215 and maxillary
toothrow 7.2,

Lchinosorex EYMNUrus gyinnurus (Raffles)

Perak: 9 551452 Changkat Mentri.
Selangor: 55,1453 Damansara Road. Kualy Lumpar,

Hylomys suillus suillus Miiller

West Java: o 34.45 Tjibodas, Mount Gedeh, 5,000 1 1

East Java: g 344647, 7 54.4% Sodong Jerok, 1djen Massif, near Banjoe-
wangie, 3,900 ft. N

Javan Hvlomyr has hitherto beeq unrepresented in the collection of the British
Museum (Natural History ). These spccimens have the grey based hairs u::[': th_c back
tipped with orange or rufous orunge, especially. on Lhcl fump where the h;tr Lt]’?? are
strongly rufous: on the head, cheeks and flanks thclhmrs dre tpped with yellowish or
yellowish orange, On the underside, the hairs are silvery grey, tipped to a greater or
lesser extent with buffy. Measurements of three adults from Sadong Jerck and a young
adult from Tjibodas appear in Table 3.

BurL. RarrpLes
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Hylomys suillus dorsalis Thomas

North Bornen: 3 55,661 Mount Kinabalu,

Daorsally more rufous than others from Kinabalu: the black dorsa] stripe is very
indistinct.

Hylomys suillus maxi Sody

Peninsular Siam: & 551422 Tasan, Chumpawn,

Perlis: 2 551421 Pelarit,

Kedah: 551424 Kedah Peak, 3,000 £

Perak: ¢ 551423 Jor, Batang Padang, 1,800 f1.

Selangor: 3 55.1420 Semangko Pags, Scf:mgnr—Pah:mg boundary.

his race seems barely separable from H. . suillus of Java: in a small series from
Malaya and Sumatra (e Uips of the hairs on the back arc gencrally a little paler, browner
and less rufous than jp stillus. Ventrally, (hese specimens vary from a clear grey to a
buffy tinge identical with that of the Javan specimens, An indistinct black nape stripe
is present in 19,] 1.5.7 from Korinchi, Sumatra.

Miller ( 1942) found that Sumatran skulls of Hylomys compared with one Javan
skull in the United States National Muscum differed from it in their wider, deeper
braincase and more robust mandibular ramus, Measurements of Hylomys from Sumatra
and the Malay States appear in Table 3. (Miller [ 1942) tabulates measurements of
Sumatran Hylomyy. Under the headings “Breadi of rostrum at front of pm™ and
“Depth of rostrum at front of pm!™ he apparently lists the rostral dimensions measured
al the front of ¢!},

35.1422 from Tasan, Chumpawn, is the northermost record for this race. Chasen
(1940) records H. 5. maxi from Perlis: the lighter coloured H. s, siamensiy he records
as far south as Tapli, just above the Pakchan Estuary, in the Isthmus of Kra, Dorsally,
this subadult specimen is very brown with a strong reddish tinge: the underside s clear
grey.

Crocidura tionis Kloss

Pulau Tioman, off Pahang: % ¢ 55.1425-1426 Juara Bay,
These specimens are pitratypes and their measuremenis appear in the ariginal des-
cription (nos. F.M.S. 665/16 and 880/135).

Crocidura malayana Robinson and Kloss

Perak: ¢ 49.427 (the type specimen) Maxwell's Hill, near Taiping, 3,300 f1.
Crocidura sp,

Peninsular Siam: 2 55.1427 Khao Luong, Nakon Sri Tamarat, 2,000 fi.

Selangor: 55.1428 Bukit Fraser, SeIangur—Pahang boundary, 4,200 fr.
Galeopterus variegatus peninsulae Thomas

Peninsular Siam: 2 55,1430 Tasan, Chumpawn, 220 11,
Perlis: ¢ 55.1436 Pelari,

Kedah: & 55.143] Gurun,

Perak: © 551434 Larut

Penang Island: 5 551429 Telok Bahang,

Dindings: s 55.1432 Pulau Pangkor Besar.

Selangor: 2 551433 Kuala Lumpur. ¢ 55.1435 Rawang.

Burl. Rapries
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_ Males are generally brownish above: two specimens, however, 55.1432 from Dind-
ings and 9.4.1.86 from Changi, Singapore Island, are strongly rufous, especially over
ihle shoulders, arms and thighs and the lop of the head. Females are grey, occasionally
with buffy brown or brown patches on the shoulders. Measurements of specimens from
the Malay Peninsula: Adult males: head and body 340-385 (369). tail 192-262 (227}
{llvcrspcmmcns in both cases), condylobasal length 66.2-76.3 (6931 (Tour SPLUCImens),
maxillary loothrmvfr 32.8-36.8 (34.8) (five specimens). Adult females: heud and body
360-390 (377), tail 250-292 (272) (four specimens in both cases), condylobasal length
69.7-71.7 (71.0), maxillary toothrow 34.4-37.1 (35.9) (six specimens in both cases).

‘ Chasen and Kloss (1929) and Chasen (1940) dubiously referred Galeopterns from
Bintang Island to G. v. chambolis. Chasen (1940) suppested that material from Bintang
should be separable from chombolis by greater size: from remmincki by smaller size
and more clearly marked sexual dimorphism and from peninsulae by smaller size-and
richer colour. Three male and three female specimens from Eint:u"lg (9.4,1.59-94),
however, should be referred to peninsulae. In colour, one male matches the drab material
fru?m Lthr. Peninsula: the others are more rufous and resemble the brighter malterial from
Dindings and Changi. Females are similar to mainland specimens and have heavily
marked brown shoulder patches. Measurements of two adult males from Bintang: head
and body 345-365, tail 225-245, condylobasal length 69.5-69.7, maxillary tocthrow
33.8-35.3. Three adult females: head and body 350407 (373), tail 248-305 (279),
condylobasal length 70.6-71.4 (two specimens), and maxillary toothrow 35.2-36.5
(35.6). Two males and two females (9.4.1.95-98) are referable to chombolis. They
are from Karimon Island: the males are darker than the males of peninsulae while the
females are clear, pale grey with no shoulder patches. The skins arc about the same size
as those measured by Lyon (1909) but the skulls are a little longer: condylobasal
length in males 62.4—64.9; in females 70.1-71.1; maxillary toothrow in males 31.7—
32.3: in females 32.8-33.7.

Galeopterus variegatus aoris (Miller)
Pulau Aor, Johore Archipelago: 2 & 55.1444-1445, ¢ ¢ 55.1446-1447.

Galeopterus variegatus pumilus (Miller)

Pulau Adang, Butang Islands: ¢ 55.1439,

Pulau Rawi, Butang Islands: 7 2 55.1437-1438.

Females from Pulau Rawi differ slightly from the female from Pulau Adang.
Dorsally, they are a lighter grey and are less mottled with black: the feet, thighs and
forearms are greyer and less brown.

Galeopterus variegatus perhentianus Chasen and Kloss

East Perhentian Island, off Kelantan: ¢ 55.1443.

This specimen (F.M.S. 2320/10) is one of a serics fully described under Galeop-
terus pumilus by Kloss (1911). This series, excluding the specimen listed here, was
later used by Chasen and Kloss (1929) as the basis of G. v. perhentianus, the type of
which (F.M.5. 2321/10) is now 47.1428. The measurements of the type are recorded
by Kloss (1911) under F.M.S. 2324/10: a different specimen is recorded under
F.M.S. 2321/10.

Galcopterus variegatus taylori Thomas
Pulau Tioman, Pahang Archipelagn: @ ¢ 55.1450-1451 Juara Bay. & 55.14435,
7 55.1449,

Mus. 29, 1960,




26 1 E. HILL

Chasen and Kloss (1929), discussing this race, say that “in colour the females
gencrally resemble peninsulae, but have the upper surface more bulffy, especially on the
occiput, neck and sides of the bady”. Three female specimens have the entire UppPer sur-
face warm buff to ochraceous buff, coarsely streaked with black, especially on the
membranes. One, 55.1449 has a nharrow stripe of grey between the shoulders. The top of
the head is olive buff. The male speeinien is less rufous and more bully than the imma-

ture type and is heavily mottled with black, especially on the membranes,

Galeopterns variegatus terutaus Chasen and Kloss

Pulau Terutau, off west coast Peninsular Siam: d 55.1442 Telok Wau, = &

55.1440-1441,

L+ -

Three female specimens from i’u!uu Langkawi (9,1 LI10=12) are o lighter grey
than are those from Terutau and are less conspicuously marked on the shoulders, Ac-
cording to Chasen and Kloss (1929) males from Langkawi are less rufous than those

from Terutay.

Pteropus hypomelanus geminorum Miller
Pulau Paya, off Kedah: & 35.1454,

Pulau Kuda, near Pulau Muntia, of west coast Peninsular Siam: 2 55.1455, 9 o

55.1456-1458,

The length of the forearm in four aduls from Pulau Kuda measures 135-143 (139),

Pteropus hypomelanus fretensis Kloss
Pulau Jarak, Straits of Malacca: 2 35.1459, ¢ 55.1460.

Both specimens belong to the original series: the measurements of 55,1459 (F.M.5

T7/15) appear in the original description,

Pteropus hypomelanus robinsoni Andersen

Pulau Rumbia, Sembilan Islands: 2z 551462, ¢ ¢ 35.1463-1465,
Pulau Lalang, Sembilan Islands: & 55.1461,

The length of the forearm in five adults from the Sembilan Islands measures 126-

142 (137).

Pteropus hypomelanus lepidus Miller

Pulau Pemanggil, Johore Archipelago: ¢ 55.1466.

3
Pulau Tioman, Pahang Archipelaga: s 3 53.1467-1471 Juara Buy.

Fulau Aor, Johore Archipelago: & 3 55.1473-1474,
Great Redang Island, off Kelantan: 3 55.1472,
West Perhentian Istand, off Kelantan; 3 55.1475.

In nine adults from the islands off the east coast of the M alay Peninsula the length

of the forearm measures 128-144 (139).
Pteropus hypomelanus condorensis Peters

Pulau Condor, off Cambadia, Cochin China: & 35.1476.
Pteropus vampyrus vampyrus {Linnaeys)

East Java: 5 54.49 Badjoclmati, 100 f.

Pteropus vampyrus malaceensis Andersen
Perak: 55.1477 Jor,

Burr., RarFLEs
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Megaderma spasma medium Andersen

Perak: 2 56.166 (skin anly), @ 56.167 (skin only) Krizn Road, Larut. 2 ¢
56.168-169 (skins only) Batu Tegor, near Taiping Hill. 2 56.170 (skin only) Temengoh.

Selangor: & 56,171 (skin only) Tanjong Karang,

Pulau Terutau, off west coast Peninsular Siam: o 56.172 (skin only) Sungai Udang.

Rhinolophus affinis superans Andersen

Selangor: & ¢ 56.103-113 (skins only), '© ¢ 56.114=119 (skins only) Butu Caves,
Kuala Lumpur,

Perak: 2 ¢ 56.120-123 (skins only). « 56.124 (skin only) Lenggong,

Great Redang Island: 5 56,125 (sKin only)

Tioman Island: 7 56.126 (skin only) Juara Bay.

Chasen (1940) does not record Rhinolophus affinis from Great Redang Island or
from Tioman Island. This scries of skins represents both the rufous and the grey
brown phases of the species. Specimens exhibiting the rufous phase are reddish brown
above and below: the throat is broadly banded with paler hairs, Those in the drab
phase are dark brown on the back: ventrally, the body is lighter and more preyish in
colour while a wide band of light grey hairs extends across the throat.

Skins of Rhinolophus affinis superans are smaller than are those of the typical
race from Java, Madura and Kangean Istands. Fifteen specimens of superans measure:
head and body 51-67 (57), tail 19-27 (23), hindfoot 10—16 (11), ear 20-25 (22)
and forearm (from dry skins) 48—51 (49). OF affinis: head and body 62-68 (66),
tail 25-30 (27), hindloot 10-]12 (E1), ear 21-24 (22) (thirtcen specimens. in all
cases) and forearm (from dry skins) 50-54 (52) (filteen specimens). Measurements
of 3 36.125 (FM.S, 2072/10) from Redang Island appear in Kloss (1911).

Rhinolophus refulgens Andersen

Pulau Pemanggil, JTohore Archipelago: 3 56.128 (skin only).

Pulau Tioman, Pahang Archipelago: 2 2 56.129-130 (skins only). ¢ 56,131 (skin
only) Juara Bay.

Chasen (1940) records this species from Pulau Tioman (Pahang) and Pulau Aor
(Johore) and it might be expected that it would oceur also on Pulau Pemangpeil.
Three specimens from Tioman agree closely in colour with the type. All are dark brown
above and the pelage has a faint, silvery iridescent sheen. The underside is brownish:
like the type, these specimens have many of the brown based hairs of the belly tipped
with grey. 56.128 from Pemanggil is slightly paler dorsally and the dorsal fur is longer
and softer than in the type or in specimens from Tioman. Ventrally, it is brownish with
no grey lips to the hairs: the throat is banded with an indistinct patch of palec brown
fur: in the type and in material from Tioman the throat is concolorous with the belly,

External measurements of three specimens from Pulau Tioman: head and body
3640 (38), tail 14-19 (17), hindfoot 5-7 (6), car 13—14 (14), Forearm (from dry skins)
36-38 (37). OF one from Pulau Pemanggil: head and body 44, tail 23, hindfool 7, car
14 and forearm (from dry skin) 39.5.

Rhinolophus minutillus Miller

Pulau Aor, Johore Archipelago: ¢ 56.132 (skin onlyl. .
This skin agrees well with Miller's description of ‘general colour broccoli-brown,
the hairs everywhere with glossy pale tips, these most noticeable on the underparts. Ears

Mus. 29, 1960,
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and membranes blackish brown.” The species is unrecorded from the Johore Archi-
pelago by Chasen (1940). External measurements of an adult ¢ from Pulau Aor: head
and body 40, tail 13, hindfoot 7.3, car 12.5 and forearm (from dry skin) 37

Rhinolophus klossi Andersen

Pulau Pemanggil, Johore Archipelago: 55.1479-1480 (skulls only).
Rhinolophus luctus morin Gray

Perak: 56,127 (skip only) Taiping,
Hipposideros armiger debilis Andersen

Fulau Langkawi, off Perlis: & 56,152 (skin only), 32 56,153-156 (skins only),
56.157-159 (skulls only) Batu Puleh,

These specimens (forearm 87.0-92.5 (89.0)) agree closely in size with debilis
from the mainland (forearm B83.0-92.5 (90.5)). They average darker on the back,
membranes and wings than specimens from the mainland. External mensurcments of

five specimens from Langkawi: head and body BE-96 (939, wil 54-67 (58), hind-
foot 15-19 (16.5), ear 32-34 (33).

Hipposideros diadema vicarius Andersen
Perak: 2 3 56.133-140 (skins only) Lenggong,
Selangor: 2 55.1478 Kuala Lumpur,
External measurements of nine specimens from Selangor and Perak: head and body

90-92 (91), tail 4245 (43). hindfoot 14—16 (15). ear 27-32 (29) and forearm (from
dry skins) 79-89 (85).

Hipposideros pomona atrox Andersen
Selangor: ¢ 56.162 (skin only) Semangko Pass, Selangor—Pahang boundary, 2,700
ft.

Pulau Terutau, off west coast Peninsular Siam: ¢ 2 56.163-165 (skins only) Telok
Udang.

Hipposideros larvatos neglectus Sody

Pulau Butang, Butang Archipelago: & 1 56.141—142 (skins only), 9 3 56.143—
144 (skins only). .

These specimens agree closely in colour with those from the adjacent mainland
and are provisionally referred to K. . neglectus Sody. However, they are smu]]f,-r than
this race and correspond more nearly in size with the typical race from Java. l;xu:mz!i
measurements of four specimens from Pulau Butang: head and body 62-63 (63), tail
31-33 (32), hindfoot 9-10 (9.5), ear 19-22 (20) and forearm (from -:.!r}' sking)
54-56 (55), Twenty-one specimens of neglectus from the Malay States gm—,l values
for length of forearm (mainly from dry skins) of 57.5-61.0 (59.5) and thirty-one
specimens of the typical race (mainly from dry skins) 54.5-61.5 (37.0). Chasen
(1940) does not record larvatus from the Butlang Islands, or from the Simalur !n]:tnds,
whence there are specimens in the collection of the British Museum (Natural History).

Hipposideros larvatus barbensis Miller

Pulau Tioman, Pahang Archipelago: 7 56.145 (skin only) Juira Bay.
Pulau Aor, Johore Archipelage: & & 56.146-148 (skins only), ¢ ¢ 56.149-151
(skins only).

BuLL. RAFFLES
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Chasen (1940) does not record larvatus from Pulau Aor, These specimens are
provisionally identified with barbensis Miller, which is said to be smaller and duller
in colour than mainland specimens. They agree with the description by Miller: dorsally
they are a dull, dark brown on the posterior part of the back, greyish on the shoulders
and wood-brown on the head, The underparts are a paler, wood-brown calour, tinged
in some cases with grey: the ears and membrancs are darker than in majnlind speei-
mens, which are a paler brown on the hindback with a straw-brown band on the
shoulders and which have the head only slightly darker than this band. Ventrally,
neglectus is a drab, vellowish brown colaur, External measurements of seven spocimens
from Aor and Tioman: head and body 58-64 (60), tail 27-33 (29), hindfoot 9—10
(9), ear 19-23 (21) and forearm (from dry sking) 54-57 (55).

Hipposideros galeritus galeritus Cantor

Pulau Karimon, Rinu Archipelago: 3 3 56.160-16] {skins only) Monos.

These specimens, together with three others from the same locality, are very slightly
larger than the type specimen (the skull of which is of doubtful value (Tate (194 1))).
They average slightly darker on the pasterior part of the back, while the head and
shoulders are more greyish. Ventrally, these specimens are grevish brown and not
wood-brown as is the type. Measurements of five specimens from Karimon: head and
body 44-46 (45), tail 24-25 (24.5). hindfoot 67 {6.5) and ecar 16-17 (16.5). The
forcarm (from dry skins) measures 47.0-48.0 (47.5) as against 46.5 in the type specimen.

Hylobates syndactylus continentis (Thomias)

Pahang: & 55.1481 Gunong Tahan.

Negri Sembilan: & 55,1482, ¢ 55.1483 Gunong Tampin.

Measurements of an adult male and {in parentheses) an adult female from Gunong
Tampin: head and body 595 (580), hindfoot 178 (163), car 35 (33), condylobasal lcngtlh
96.1 (102.4), zygomatic width 86.3 (80.4) and upper toothrow with canine (alveoli)
15368 (3% 7).

Hylobates agilis Cuvier

Perak: & 55.1484 Batu Tegor. 4 55.1485 Tea Gardens, Taiping. § 55.1487
Maxwell’s Hill, Taiping,

Dindings: ¢ 55.1486 Tanjong Hantu, .

Measurements and descriptions of these specimens appear in Pocock (1927).

Hylobates lar lar (Linnacus)

Selangor: & 33,1492 Rawang. ¢ & 55.1488-1489 Bukit Cheraka, Jeram,

Negri Sembilan: & 55,1490 Bukit Tangga. & 55,1491 Guunong Anggsi, v 53.14493
Gunong Tampin. _

Of twelve specimens from localities south of the latitude of Pcn:n_ng one is bufly and

. one, although slightly bufly, is nearer to the dark phase, ie. approximately E:"E per cent

of specimens examined are dark. Kloss (1929) found nincteen of twenty specimens from
this arca to be dark, ie. 95 per cent. An example in buffy pelage, & 6.10.4.2. from
Kuala Teku, Tahan River, north Pahang, has the pale parts of the hands, {F_‘Etliii'l.d face
slightly reduced and tends towards entelloides. A juvenile from the same locality shows
the more usual dark phase.

Mus. 19, 1960,
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Hylobates lar entelloides Geolfroy

Peninsular Siam: o 55.1500 Tap-li (=Klong Wan), Pakchan, 3 55,1495 Nongkok,
Grabi (=—Krabi). 2 & 55.1496-1497, o o 35.1498-1499 Chong, Trang. 2 55.1494
Kao Nong, Bandon,

OF twenty three specimens from Tenasserim and Peninsular Sium south 1o Pakchan
twelve are in the light phase ic. a pproximately 489 of specimens examined are dark,
Kloss (1929) found 450 of specimens from this arey 1o be dark. There are no cxamples
of the dark phase dmong ten specimens from Chong, Trang and Bandan, although one
specimen is very sliphtly darker than the others, Kloss (1929) also found no cxamples of
the dark phase among twelve specimens from this e,

Hylobates moloch moloch (Audebery)

West Java; 2 s4.50 Tjibodas, Mount Gedeh, 4.500 fr.
Hylobates moloch abhotti Kips

Su[awak: 8 SE:TDE Gunong Sidong, Samarahan, 1,200 ft,

Hylobates moloch funereys Geoffroy

Sarawak: 3 3 33.701-702, 7 55703 Anyut, Sarcbas. ¢ ¢ 55.704-705 Betong,
Sarebas.

Although referred to this race, these specimens TEpresent an intermediate stape
between abbotsi and Junereus, which races appear to have a wide zone of intergradation
in the region between the Surcbas Basin and the Baram River. 20.]2.4.5 from Balin-
£ean exactly matches the specimen from the Kapuas River mentioned above while
55.702 from Anyut agrees perfectly with darkest funerens, Four other specimens from
the Sarcbas are in varying degrees intermediate berween these extremes: the dark cap
is obsolescent and is wood-brown in colour while the underside is brownish and in one
Specimen, 55.705, is black. Intermediates are also found in the Bumm—Kﬂ]uInng area,
some 250 miles north-castward: 91.8.28.2 is a brownish silver colour and has the
obsolescent dark cap of abboryi while others, 91.8.28.1, 51.71 are similar to inter-
mediates from Sarcbas, but have a durk cap. Typical frnerens also occurs in the same
area, e.g. 51.73, 51.74, 90.1.28.1. Still further to the north-east, intermediates between
funereus and mulleri can be found: one from Kinabalu has a yellow bufy dorsal area,
black cap and feet and black on the innerside of the arms and the underside of the bady,

In general, a series of this species from Sarawak confirms the view of Kloss (1929)
that much of this territory has no distinctive gibbon: specimens very close to abboti
can be found in the extreme south-west and typical funereus in the north-east but over
most of the area Hylobates moloch is represented by forms intermediate between these
two races,

Macaca speciosa melanota (Qgilby)

Peninsular Siam: 3 55.1579 Hat Sanuk, near Koh Lak, Raiburi. 2 55.1530
Nongkok, Grabi (— Krabi). 2 55.1531 Lam-ra, Trang. & 55.1532 (skull only).
Mo locality,

Ellerman and Morrison-Scott (1951) use melanota for this race, which was Listed
by Chasen (1940) as Macaca Fpeciosa rifescens Anderson,

BuLL. RarrLps
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Macaca nemestrina nemestrina (Linnacus)

Sarawak: 3 3 55707-708 Pulo Paku, Betong, Surchus. ¢ 55,709 Entawa,
Samarahan.

Perak: & 55.1501 Rungkup, Bagan Datoh.

Peninsular Siam: 3 551504 Chong, Trang.

Pahang: 2 55.1502 Bentong, 4 55.1503 Sungai Rengam.

Macaca nemestrina leonina Blyth

Peninsular Siam: 2 55.1505 Telok Poh, Pulau Panjang. @ 55.1506 Klong Tun Sai,
Tongka, Junk Seylon,

Macaca assamensis assamensis M'Clelland

Siam: ¢ 55.1507 Me Puan, north-north-east of Lakon Lumpang. north Siam;
1,500-2,000 ft,

This specimen is that described by Kloss (1918). The tail has since been lost,
It js paler on the back and has lighter brown arms than assamensis which is generally
dark brown above. The species is not recorded from Siam by Ellerman and Morrison-
Scott (1951),

Macaca irus iros Cuvier

Sarawak: & 55.710 Entawa, Samarahan, 2 55711, ¢ 55.712 Paku, Sarchas.

Pulau Pemanggil, Johore Archipelago: & 55.1508.

Pulau Aor, Johore Archipelago: 2 55.1520,

Fulau Kabau, South China Sea; 3 55.1518.

Pulau Terutau, off west coast Peninsular Siam: # 55,1509 Telok Wau.

Pulau Langkawi, off Perlis: 4 55.1519 Buraw.

Pulau Butang, Butang Islands; ¢ 55.1511.

Pulau Pintu Gedong, Klang Straits: & 55.1517.

Penang Island: 2 55.1521 Telok Bahang

Perak: 2 55.1510 Changkat Mentri,

Pahang: & 55.1514 Tanjong Panjair, Rumpin.

Sclapgor: 2 55.1512 Weld's Hill, Kuala Lumpur, 4 55.1515 Gaik Liu Estate,
Damansara. & 55.1516 Bukit Cheraka. Jeram.

Singapore Island: & 55.1513 Ponggol.

d 35.1508 from Pulau Pemanggil is provisionally referred to this race. The back
and limbs are darker and greyer than in M. i. irus from the mainland and from other
islands while the tail has its upper surface black throughout its length. Chasen (1940)
notes that the species seems undifferentiated on the west coastal islands of the Malay
Peninsula: on the east coast islands, however, macagues from Tioman and Tinggi ar¢
very bright in colour (leete) while those from the Redang Islands (argentimembris)
have greyer limbs than most examples from the mainland. 3 55.1520 from Pulau Aor
closely resembles mainland material but has a slightly darker, browner tail.

Macaca irus capitalis (Elliot)
Koh Samui, off Bandon, Peninsular Siam: 2 55.1522

Macaca irus condorensis Kloss

Fulau Condore, off Cambodia, Indochina: & 55.1528.
Mucaca irus argentimembris Kloss _
Pulau Pinang, Great Redang Islands: 5 49.426 (the type specimen), © 55,1523
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Macaca iros laeta (Elliot)

Pulau Tioman, Pahang Archipelago: 1 2 55.1524-1525 Juara Bay. 55.1526 (skin
only),

Pulau Tinggi, off east coast Johore: 2 55.1527.

Macaca irus mordax Thomas and Wroughton
East Java: 2 54.51 Tamansari, 1,600 fi,

Presbytis melalophos femoralis (Martin)
Singapore Island: 2 55.1564 Changi.

Presbytis melalophos australis Miller

Johore: # 2 55.1566 (skin only), 55.1565 Padang Tuan Segamat.

Although Pocock ( 1935) thought that australis might be synonymous with femo-
roliy it seems best retained as an intermediate race between femoralis and siamensis,
distinguished from femoralis by its whiter underparts and from siamensis and nubigenn
by its darker back. 55.1565 from Segamat has the back and thighs black: 55.1566 from

the same locality has greyish thighs and the back browner: this specimen tends towards
Sfamensis.

Presbytis melalophos siamensis (Miiller and Schlegel)

Perak: ¢ ¢ 55,1572-1574 Changkat Mentri.

Pahang: 2 551571 Kuala Tembeling, Pahang River, 200 ft.

Selangor: 3 & 55.1568, 55.1567 (skin only) Ulu Gombok. 2 2 55,1569-1570
Ginting Bidai. 2 55.1575 Gunong Mengkuang Lebar, 4,800 ft. ¢ 55.1576 Bukit
Cheraka, Jeram. & 55.1577 Dusun Tua.

Intermediates with nubigena (Malacca, Negri Sembilan) occur in Selanpor: there
are specimens with greyish thighs from Gunong Mengkuang (another from this locality
has white thighs): Cheras: Ulu Gombok and Ginling Bidai.

Presbytis melalophos nubigena Elliot
Malacca: 3 55.1579 (skull only) Nyalas.

Presbytis melalophos robinsoni Thomas

Peninsular Stam: 2 55.1580 Khao Luang, Naken Sri Tamarat, 2,000 ft. 2 55.1581
Tasan, Chumpawn, 220 1. 3 g 55.1582, 55.1588, ¢ 55.1589 Khao Nong, Bandon,
1,200-1,500 ft. z 55.1583, ¢ 551584 Klong Tun Sai, Tongka, Junk Seylon. ¢
55.1585 Chong, Trang.

Perlis: 2 55,1586 Pelarit,

Perak: 2 551387 Me Kuning, Taiping.

This race extends at least as far south as Uly ljok and the Larut Hills, Perak. Two
specimens from Tongka, Junk Seylon and one [rom Trang have the back a pale
sepia brown: 55.1588 from Bandon is a cream white mutant of this race.

Presbytis melalophos chrysomelas (Miiller)

Sarawak: ¢ ¢ 55.721-722 Balingean, 2 & 55.719-720 Betong, Sarebas. ¢ ¢
35.723-724 Mora Barue, Samarahan, 2 55.725 Samaraban.

P. m. cruciger (Thomas), of which 55.719 and 55.720 are cxamples, appears
to be an erythristic mutant of chrysomelas. For views on this see Banks (1930), Chasen
and Kloss (1931) and Pocock (1935,
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Preshytis aygula ayguly (Linnaeus)
West Java: 3 ad.52

2 534.53 Tjibods s M tG F - 5 &
S s 4 S82 Jibocas, Mount Gedeh. 4,500-5,000 ft. 5 5 5454

Preshytis aypula hosei (Thomas)

Surawak: & 55713 Longhenin, Tinjar River,

Preshytis potenziani siberu (Chasen angd Klozs)

Mentawi Islands, West Sumatra: 2811220 (the L¥pe specimen). Siberug Island.

Preshytis obscurys obscurus (Reid)
Perlis: 2 35.1542 Pelarit.
Kedah: 2 35,1543 Gurup
Dindings: ; 350340, ¢ 55,1541 Tanjong Hanw,

el.jngnr.' d g 153353, Semuangko Pass, EL"]lIEI_&:LTr—P:IhHHg boadary, 2,700
f : 551535 Ginting Bidai.

Malacca: ¢ ¢ 55.1538-1539 MNyalas,

lohore: 5 55.1538 Padang Tuan Segamat, 3 55.1537 §; Karang. ¢ 3551544
(skull anly) Tebray.

Skins from Perlis and Kedah are darker on the back, arms and tail than are those
from more southerly localities and approach the rather darker halonifer,
Preshytis obscurus flavicauda (Ellioy

Peninsular Sjam: 55.1545 Tusun, Chumpawn, 220 fr. 535.1546 Bun Kok
Klap, Bandon, 50 11, ; 55.1547 Nongkok, Grabi (—=Krabi). ¢ 55.1548 Chong, Trang.

33.1546 is a pale mutant of this race and is described by Robinson and Kloss
(1915), Pocock {(1935) and mentioned by Chasen (1940).

Preshytis obscurus halonifer (Cantor)

Penang Island: 3 55.1549 Pantai Kerchu, 4 & 35.1550-155], ¢ 55.1552 Telok
Bahang.

Pulau Langkawi, off Periis, Malay States: ¢ ¢ 55.1553-1554.

Chasen (1935), (1940) referred specimens from Langkawi to ecarbo, Three speci-
mens from this island are nearer to halonifer in their brownish dorsal colour, which has
a faint bronze sheen, and their paler forcarms, than to cirbo.

Presbytis obscurus carbo Thomus and Wroughton

Pulau Terutau, off west coast Peninsular Siam: 55, 1555;

Three specimens {including the type) in the British Museom (MNatural History )
dre darker and blacker on the back than material from Langkawi, referred here to
halonifer. Specimens from Terutau are black und not brownish on the forenrms, und
have no trace of a bronze sheen on the back.

Preshytis obscurus styx Kloss

East Perhentian Island, off Kelantan: 5 49.424 (the type specimen). ¢ 55.1560.

Freshytis obscurus seimund; {Chasen)
Koh Pennan, off Bandon, Peninsular Siam: 3 & 55.1556-1538, o 55,1559,

Mus, 29, 1960,
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Preshytis obscurus su hsp.

Pulau Panjang, off west coast Peninsular Siam: s 55.156] (skull labelled 277;
the carrect collector's number s 305).

This specimen, which may be abnormal, is fully described by Pocock (1935). It
should perhaps be referred to flavicauda,

Presbytis rubicundus rubjdys (Lyon)

Sarawak: 2 4 55.726-728, v 55729 Paku, Sarchas.
These specimens are shightly darker than material from north-eastern Sarawak

Cignitus) from which this race seems only weakly scparable. The two races intergrade
in the Baram area,

Presbytis rubicundus ignitus Dollman
Sarawak: ¢ 55.730 Mount Dulit, Baram, 3,400 f1.

Presbytis frontatus nudifrons Elliat
Sarawak: ¢ 55.714. No precise locality,

Presbytis eristatus pyrrhus (Horsficld)

East Java: & 54.56 Ongop Ongop, Idjen Massif, near Banjoewangie, 5,700 ft. 2 2
34.57-58, 7 54,59 Sodong Jerok, Idjen Massif, 3,900 ft. & 534.60 Tamansari, East
lava, 1,600 ft. & 54.6] Badjoelmati, 100 fr.

Preshytis cristatus sondaicus (Robinson and Kloss)

West Java: 2 49.423 (the lype specimen). & 54.62 Tjibodas. Mount Gedeh, 5,000
fi.

Presbytis cristatus ultimus (Elliot)

Sarawak: ¢ 55.717 Entawa, Saumarahan. ¢ 55718 Sungai Pelandok, Paku, Sare-
bas. 55.715-716. No data,

Selangor: 3 55.1562, ¢ 55.1563 Kuala Selangor.

The extensive ‘lumping’ of (his species practised by Pocock (1935) seems unjustified:
a good series in the collection of the British Museum | Natural History) agrees closely
with the conclusions of Chasen (1940). The series availuble includes specimens from the
greater parl of the range of P. cristatus and shows that in general the specics in Malaysia
becomes paler in colour in a south—north direction: this trend is modified in Java where
increase of silvery colour is apparent in a wesl—cast direction. P. ¢. sondaicus, an
almost jet black form, is confined v the west (rainfall greater than 120 inches per
annum) region in the extreme west of Java: at about the latitude of Tjilatjap and
Karangbolang it is replaced by the more spangled, paler coloured P. . gayreius, which
extends throughout the more arid region of cast Java. This trend culminates in P. c.
kohibrugpei (synonym stresemanni) [rom Bali, a yet paler form. In south Sumatra,
P. c. cristatus, a brownish black form with little silver spangling, is replaced in the north
of the island by animals which are referable to P. c. wltimus, a paler, more silvery race
occurring also in the Malay States and in Borneo. A single specimen from south
Barneo, although slightly darker than typical ultimus from Sarawak, can be referred to
this race. P. c. pullata from Batam Island, Riau Archipelago, was synonymised with
cristatus by Pocock (1935) and Chasen (1940). However, it should be retained as o
ruce intermediate between cristara and ultimus: in general, most specimens are darker
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on the back and have darker tails than wltimus but are more silvered on the back than

is eristara. Mo doubt similar animals cccur on the eastern coastal islands of Sumatra
opposite the Rhio Archipelago.

Simias concolor siberu Chasen and Kloss

Mentawi Islands, West Sumatra: 5 28.11.2.2 (the type specimen). Siberut Island,

Tarsius bancanus borneanus Elliot
Sarawak: § 55.731, ¢ 55.732 Sungui Pelandok, Paku, Sarchas, ¢ 55733 Anyul,
Paku, Sarchas.
. The upperparts of a young female, 55.732, are dark grey: in the adult they are
olive buff. Cranial measurements of an adult male and {in parentheses) and adult female:

grealest length of skull 39.6 (38.6), orbital width 34.5 (33.8). braincase width 23.0
{22.4) and maxillary toothrow 12,4 (12.2).

Nycticebus coucang coucang (Boddaert)
Perak: & 2 55.1609. 55,1611 Kuala Kangsar. 35.1610 Bukit Gantang.
Penang Island: ¢ 55.1594 Telok Bahang.
Dindings: ¢ 55,1591 Pulau Pangkor.
Selangor: 9 55.1590 Uly Gombok, 1,600 ft,

Helarctos malayanus euryspilus Horsfield
Sarawak: 55.734 (skull only). No data.

Martes flavigula peninsularis Bonhote
Peninsular Siam: 2 55.1641 Nongkok, Grabi (=Krahi). ¢ 55.1642 Trang.
Perak: ¢ 55.1640 Gunong Kerbau, 5,000 ft.
Trengganu: ¢ 55.1639 Bukit Jong,

Martes flavigola indochinensis Kloss

Peninsular Sionm: 7 55.1643 Koh Lak, Raiburi

This race extends into Peninsular Siam on the eastern side of the Malay Peninsula:
peninsularis extends into Tenasserim on the western coast. Koh Lak is apparently the
most southerly record for indochinensis.

Martes fAavigula saba Chasen and Kloss

Sarawak: ¢ 55.735 Ulu Paku, Sarcbas, 2 55.737 Anyut, Paku, Sarebas. ¢ 55.736
Mount Dulit, Baram.

Mustela nudipes Cuvier

1821 Mustela nudipes F. Cuvier, in E. Geolfroy, StH. and F. Cuvier, Hist. Nat. Marnii. 2,
(323, Furet de Java, 2. West Sumatra (Robinson and Kloss (12197 ].

865 Gymnopus lewcovephalns Gray, Proc. Zool. Soe. Lond., 119, 'Sumarra and Borneo’,

Sarawak: 2 55.739 Entawa, Samarahan, & 55.738 Anyut, Paku, Sarebas. @
55.740 Sungei Pelandok, Paku, Sarebas.

Peninsular Siam: ¢ 55.1395 Chong, Trang.

Chasen and Kloss (1931) and Chasen (1940) regarded Bornean and M:ﬂﬂ}f-"iﬂ
weasels as racially distinct from those of Sumatra since in the series before them the tails
of Sumatran animals were tipped with white while those from Borneo and Malaya had
much less particoloured or almost concolorous Lails, The series in the British Museum

Mus. 29, 1960
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{Natural History) consists of thirteen specimens, of which four are from Sumatra, five
from Malaya and four from Bomeo. There are also three specimens of uncertain locality,
This series suggests that the tail character js unreliable and is of no subspecific value.
No whitish tails appear in the specimens from Sumatra: dorsally these specimens vary in
colour from ochraceous orange to cinnamon. 25.9.10.4 from Fort de Kock has a uni-
colourous tail: a darker specimen, 26.3.12.1 from Lebong, has the il tipped for the
terminal third with ochraccous orange, contrasting with its darker back. This specimen
has an ochraceouns orange vertebral streak between the shoulders. Material from Malaya
shows the same gradation in colour us does that from Sumatra: the terminal third of the
tail is lighter in colour than the rest of the body in 85.8.1.68 from aclangor and in
71.4.10.1 from Malacca, while traces of a vertebral stripe appear in the former speci-
men. Bornean material shows the same colour variation: two specimens, 55.738 and
55,740 from the Sirebas, have a vertebral stripe while 99.12.9.28 from Baram and 55.738
from the Sarebas have the terminal third of the tail lighter in colour than the head and
body. On the series available there seems no basis upan which to separate Bornean,
Malayan and Sumatran Musrela: although considerable variation in colour aceurs it is
the same among specimens from each island and is perhaps due to the scasonal condition

of the pelage. The lighter coloured tail lip in some specimens may be correlated with the
same cause,

Gymnopos leucocephalus Gray

This name was used by Chasen and Kioss (193] ) and by Chasen (1940) for Bornean
and Malayan weascls. Gray's citation reads:
Gymnopus lencoce pliats

Golden Tulvous, nearly uniform, scarcely paler beneath; lead white; tocs elongute,
webbed, nakedish,

Putoring andipes F. Cuv, Mamm. Lith.

Mustele nudipes Desm, Mamm.; Miiller, Verhand.; Gerrard, Cat. Mamm, B.M, 94:
Blainville, Osiéopr. 13 (e cih).

Var. End of il paler; feet darker, front of the hick with a pale vertebral streak, wider
and more distinet between the shoulders

Hab. Sumatra and Borneo.

Examination of other synonymies for other species listed in Gray's paper show that
Gray intended the synonymy quoted abave to refer to lewcocephalus with which he appa-
rently intended to replace nudipes: lencocephalus is therefore a synonym of nudipes and
since the type locality of nudipes has been fixed on Sumatra (Robinson and Kloss
(1919)) it cannot be available for Bornean or Malayan animals if it is thought necessary
10 separate them from those of Sumatra. His Far. Gray has left unnamed,

Al the time that Gray prepared his paper there were two specimens of this weasel in
the collection of the British Museum (Natural Histery). One, 55.12.24.217 (skull 58.5.4.86)
of indeterminate locality, is apparently that described as lencocephalus: the other,
46.3.5.4 agrees with Grays Var. in that the end of the tail is paler, the feet are darker
and a vertebral streak is present, The skulls agree with the measurements cited by Gray.
“Hab. Sumatra and Borneo™ refers to leucocephalus and not to Gray's ‘Var." alone as
thought by Chasen and Kloss (1931, 46.3.5.4 is labelled Java, but as shown by Robin-
son and Kloss (1919) material collected in Sumatra during the carly and middle part
of the nineteenth century was often shipped to Europe from Java and was not infrequently
thought to have ariginated in that country, Gray has, in fact, described two phases. of
nudipes which have been shown above to occur in Sumatra, Borneo and Malaya,
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Lutrogale perspicillata (Geoffroy)
Perak: # 55.1596 Port Weld, Larut.
Pahang: ¢ 55.1597 Kampong Padang, Tembeling,
Cuon javanicus sumatrensis (Hardwicke)
Perak: & 55,1600 Bukit Gantang, Larut.
Pahang: ¢ 351601 Kuala Tembeling,
Amblonyx cinerea (1liger)
Perak: ¢ 55.1599 Taiping.
Selangor: & 55.1598 Kuala Lumpur,
Prionodon linsang linsang (Hardwicke)
Perak: © 55.1602 Taiping,
Viverra zibetha pruinesa Wroughtan
Peninsular Siam: ¢ 49.436 (the type specimen of Viverra zibetha sigillata Robin-
son and Kloss), Bang Nara, Patani.
Perlis: ¢ 55.1603 Pelarit,
Perak: & 35.1604 Temengoh.
Selangor: & 55.1605 Kuala Lumpur,
The type and three specimens from the original series of V. z. sigillate Robinson
and Kloss.
Viverra tangalungn tangalunga Gray
Surawuk: ¢ 535741 Sungat Pelandok, Paku; Sarebas.
Yiverra langalunga Lincavensis Robimson and Kloss
Pulau Langkawi, off Perlis: © 49437 (lthe type specimen). Butu Puteh.

Yiverriculn malaceensis malaceensis (Gmelin
Perak: ¢ 55,1606 Krian Road, Taiping.

Paradoxurus hermaphroditos musanga (Rallies)
Perak: 5 ¢ 55.1609, 55.1611 Kuala Kangsar. 55.1610 Bukit Ganting.
Selangor; & 55.1607 Sungai Wae, Kuala Lumpur. © 551608 Dengkil, Kajang.
This race extends as far north as Perak and Pahang (Telom River): no specimens
from Kelantan are available in the colleclion of the British Museum (MNatural History).

Paradoxurns hermaphroditus cantor Pocock
Penang Islamd: 2 551612 Telok Bahang.

Paradoxurus hermaphroditus minor Bonhote

Perak: & 551613 Mengkunng.

Perlis: & 55.1614 Pelarit,

Puluu Lontar, off west coast Peninsular Siam, ¢ 55.1615 Pasir Raju.

Pulau Panjang, off west coast Peninsular Siam: & 55,1617 Telok Poh. :

Junk Sevion, off west coast Peninsular Siam: 4 55.1616 Klong Tun Sai, Tongka.

Peninsular Siam: 7 55.1618 Tasan, Chumpawn (immature, listed by Pocock (1934)
as lagtum), 2 55.1619 Hat Sanuk, near Koh Lak, Raiburi {immature, listed by Pocock
(1934) as laorum).

Mus. 29, 1960
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Koh Pennan, off Bandon, Peninsular Siam: ¢ 55.1620,

Paradoxirus minor Bonhote was treated by Pocock (1934) as a subspecics of
P hermaphroding oceurring in various localities from Annam to Selangor alongside
other races of P. hermaphroditus. Tt seems better to follow the example of Chisen
(1940) who used the name (with synonym Paradoxurus ravus Miller) for the smaller
paler (when compared with musanga) palm civets from the north of the Malay Pemin-
sula, and who suggested that minor had no real existence in the sense that Pocock e
ploved the name. Buffy animals (iec. similur lo muner) in the collection of the British
Museum (Natural History) are generally young adulis: Chasen (1940) points out tha
such animals are in some cases abnormal. The type of miner is 4 young adult,

There appears to be no essential difference between mingr and P. 4, cochinein
Schwarz (A, Mag. Nat, Hiwr., 1911, 7: 635. Saigon, Cochin China). The reddisl
brown tail, limbs and headband of the type of coclinensis can be matched by specimens
from Pulau Panjang and Koh Pennan: in other specimens these areas are black. Animals
from the northern Malay States and the more southerly parts of Peninsular Siam averupr
larger than those from further north bul there is no appreciable difference in colour or
pattern. This race intergrades with P, & laotm in southern Tenasserim. For measure-

ments of adults in the collection of the British Museum (MNatural H istory) see Pocock
(1935).

Paradoxurns hermaphroditus canus Miller

Pulau Terutau, off west eoast Peninsular Siam: 2 2 ST 1621=-1622. Telok Wau,
535.1623,

Paradoxurus hermaphroditus philippinensis Jourdan
Sarawak: 2 55.742 Mount Duhil, Baram.
Paradoxurus hermaphroditus stbsp.

Pulau Langkawi, off Perlis: ; 55,1624 Telok Apau. 3 55.1625 Sungei Kilim.

For a description of these and of another specimen from Langkawi sce Pocock
(1935).

Paguma larvata rohusta (Miller)

Peninsular Siam: z 551626 Ongut, Trang. & 55.1628 Ban Kok Klap, Bandon,
SO 2 551627 Khao Luong, Nakon Sri Tamarat.

Paguma larvata jourdani (Gray)

Perak: 2 49.438 (the type specimen of Paguma larvate annectens Robinson and
Kloss). Bukit Gantang,

Paguma larvata ogilbyi (Fraser)
Sarawak: ¢ 2 55.743-744 Mounit Dulit, Baram, 3,500 fu,

Arctictis binturong binturong (Raflics)
35.1629 (skull only), No data.

Arctictis binturong penicillatus Temminck
Sarawak: @ 55745 Mount Duli, Baram, 3,400 fr. ¢ 55746 Anyul, Sarebas.
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Arctogalidia trivirgata sumatrana Lyon

Perak: 2 55.1632 Pondok Tanjong,

Pahang: & 55.1630 Kuala Teku, Tahan,

Selangor: & 55,1631 Kualg Lumpur,

Singapore Island: 2 55.1633 Bukit Timah.
Arctogalidia trivirgata macra Miller

Pulau Terutau, off west coast Peninsular Siam: 55.1634 Telok Wau,
Arctogalidia trivirgata leucotis iHorsfield)

Peninsular Siam: & 55.1635 Hut Sanuk, near Koh Lak, Raiburi.

Arctogalidia trivirgata stigmatica {Temminck)

Sarawak: ¢ 55747 Anyot, Paku, Sarebas. 2 55.749 Longhenin, Tinjur River.
55.748, no data,
Hemigalus derbyanus derbyanus (Gray)

Pahang: 2 55.1636 Kualy Tahan.

Herpestes brachyurus brachyurus Gray
Selangor: & 551637 Bukit Tanjong,

Herpestes brachyurus rajah Thomas
Sarawak: & 55.750 Entawa. Samarahan.

Herpestes javanicus peninsulae (Schwarz)
Perak: ¢ 55.1638% (skull only) Taiping.

Felis nebulosa diardi Cuvier
Peninsular Siam: 2 55.1644 Tasan, Chumpawn,

Felis marmorata marmorata Martin
Perak (7 2 55.1645 Batu Tigor,

Manis javanica Desmarest
Peninsular Siam: ¢ 55.3260 Tap-li (=Klong Wan), Pakchan.

Lepus siamensis Bonhote
Peninsular Siam: ¢ 55.1646, ¢ 55.1647 Koh Lak. Ruiburi.

Petaurista petaurista nigricaudatus Robinson and Kloss

East Java: 3 49432 (the type specimen), Ongop Ongop, Idjen Massif, near
Banjoewangie, 5,700 ft,

Petaurista petavrista cicur Robinson and Kloss

Peninsular Siam: 2 5 49.431 (the type specimen), 55.1648 Ban Kok Klap,
Bandon.

This race differs from the more southerly melanorus in its L‘]‘iCHtput umi_ not bay
dorsal pelage and in having a large proportion of the hairs on the hack le'fpedr W:IL['II black,
In addition to the characters noted by Robinson and Kloss, the ear tufl in cicur is com-
posed mainly of bluck hairs, while in melanotus it is composed mainly of chestnut hairs,

Mus, 20, 1 aan,l
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Petaurista petaurista melanotus (Gray)

Peninsular Siam: 7 55.1640 Ko-khau, Trang.

Selangor: & 55.1650 Ul Gombok,

Pulau Tioman, Pahang Archipelago: & 55,1651 (skin only), ¢ 55.1652 Juara Bay.

Chasen (1940) records this race from as far north as Patani, Two specimens from
Trang and one from Salanga Island (— Junk Seylon) are referable to melanotus and
extend its range on the west coast of the Peninsula to at feast 8° N. . Chasen (1940),
who had examined only two specimens, thought that material from Pulau Tioman might
prove separable from mainland material on grounds of brighter, paler colour. There is
Do appreciable difference in colour between four specimens from that island and a sond
series from the mainland, m

Petaurista petaurista penangensis Robinson and Kloss
Penang Island: ¢ 49.433 (the type specimen), 5 55.1653 Telok Bahang,

Petaurista petaurista terutaus Lyon

]’:uiuu Terutau, off west coast Peninsular Siam: 2 55.1654, - 55.1655 Telok Wau,
Two of the specimens deseribed by Robinson and Kloss (1918),

Petaurista petaurista taylori Thomas
1914 Petanrista taylor Thomas, J. Heamb, nat, Hise Soc, 23, 2: 205 Bankachon, southern
Tenasserim, -

Peninsular Siam: 3 2 55.1656, 55.1657 Hat Sanuk, Koh Lak, Raiburi.

I am unable to agree with Ellerman (1947) (1949) or with Ellerman and Morrison-
Scott (1931) that Petaurista tavlori Thomas is o synonym of Petaurista alborufus candi-
dulus Wroughton or that taylori should be referred to the species alborujus. Hitherto,
the only specimen of taylori available in the British Muscum (Mutural History) was the
type, an imperfect flat skin without skull. In this specimen the hairs of the muzzle are
grey based and are profusely tipped with greyish white, those on the crown dark grey at
the base, annulated with chestnut and much less profusely tipped with white. The general
colour of the back is rich rufous with white speckling confined to a small patch on the
withers and rump. There is no dark saddlepatch and the middle of the neck and back
(the specimen is in moult) is not darker than and nat contrasted with the sides, shoulders
or gliding membrane. At the base and for its basal third the tail is ferrugineous, the hairs
with black tips while the tip of the tail is black and the intervening portion grevish, The
gliding membrane is edged with black where it adjains the forelimbs and with dark
brown on the edges adjacent to the hindlimbs: the central parts of the edpe are grey. The
ears have their anterior edge white and their posterior edge black. A prominent black
ear tuft is present.

55.1656 from Koh Lak closely resembles the type, but is much more profuscly
speckled with white on the back, nape and top of the head. The cheeks and throat are
grey. The underparts are white with a buffy tinge mtensilying towards the hind limbs
Dorsally, the root of the tiuil is the same colour as the back: ventrally, it is ordange bufl.
In its central portion the tail is greyish above and below, with an ochraceous buff tinge.
The tail is black for its terminal two inches. Limbs on their outer surfaces are the
same colour as the back and are black on their inner surfaces. The upper surface of the
feet is black. The gliding membrane at its edges exactly resembles that of the type. A
second specimen from the same locality is rather darker dorsally and is more hl.:-tmly
speckled with silver while its underparts are white with no buffy or ochraceous tinge
Prominent black ear tufts arc present in both specimens.

Burr. Rarries
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Petanrista alborufus candidulus (fifteen adults examined) is much more profusely
speckled with white on the back than is ravlori, lucks praminent black car tufts and has the
limbs on their inner surfaces rufous, the same colour as the dorsal surface of the gliding
membrane or only very slightly darker, not black or dark brown as in tuvlori. In referring
this race to the synonymy of candidulus and thus to the species alborufuy Ellerman
appears to have been misled by the restricted speckling on the head of the type which
gives the appearance of the white headband characteristic of alborufus, by the difficulty
of forming an estimate of the total white dorsal speckling of the type through the moult
condition of the skin and by the fact that the type skin is imperfect, having lest the feet
and much of the legs,

Measurements of lwo adult males from Koh Lak (551667 in parentheses): head and
body 448 (448), tail 550 (3553), hindfoot 80 (81}, car 42 (43), greatest length of
skull 74.6 (72.6), condylobasal length 70.8 (69.2), palatal length 38.9 (37.9), dias-
tema 16.6 (16.0), maxillary toothrow 17.5 (17.4) and zygomatic width 51.0 ( ¥,

Fairly well marked trends in coloration can be scen in Petaurista peranrista from
sooth-east Asia. Drab, grey tailed forms, mergnli, reguli and primrosed, with little dorsal
silvering and with the back grevish or olivaceous ( mergulus, regull) or dull ferrugineous
(primrosei) occur in the Mergui Archipelago, These, together with the grey tailed, drab
but more heavily silvered cinerea from northern Tenasserim, and southern Burma and a
similar bul brighter form, philippensiv, from eastern India, are linked to the brightly
coloured races of Siam, Upper Burma and Annam by tavlori, which although retaining
the grey tail, is brightly rufous on the back and is more heavily silvered than the western
races. Bastward, in Annam, Tonkin, Laos and Cochin China, badiarus and annamensis
are much more silvered than tayviori and have the tail black for much of its length.
P, p. lylei, from northern Siam, is rather more silvered than badiars bul is less brightly
ferrugineous (Ellerman and Morrison-Scott (1951) thought that these races might be
synonymous) while similor forms, yunsonensiy and albivenier, occur over most of
Burma, Yunnan and north-castern India, 2, poostecklevi (not seen) from north-west
Siam appears to be a greyer form than Iylef and seems to tend towards cinereq. Gene-
rally, outside the Mulay Peninsula, the intensity of rufous colour on the back in this
species increases in an eastward dircction, while the extent of white or silver speckling
on the back decreases in a southerly direction until south of the Isthmus of Kra only
brightly rufous races with no trace of speckling are found.

fomys horsfieldi penangensis Chasen

Penang Island: & 55.2428, © ¢ 55.2429-2430 Telok Bahang

These specimens were collected at the same time as the serics deseribed by Chasen
and their measurements correspond closely to those of the type: head and body 174187
(181), tail 175-200 (185), hindfoot 3436 (35), ear 24-26 (25), greatest length of skull
448452 (45.0), condylobasal length 41,2425 (42.2), zygomatic width 27.3-27.8
(27.5) and maxillary toothrow 2,1-10.0 (9.5).

Hylopetes spadicens spadicens (Blyth)

Tenasserim: 3 55.2431 Banlaw, Great Tenasserim River.

Negri Sembilan: © 552432 (skin only) Bukit Tangga.

Chasen (1940) considered that two forms of Hyvlopetes exist side by side in the
Malay Peninsula. The larger, to which he applied the name spadiceus, he referred mlthc
species sapitta (now called lepidus since Scivrus sapritta Linnocus is apparently o Petino-
mys {Ellerman and Morrison-Scott {1955)), together with @ number of other races
from the adjacent islands. The smaller he referred to platvurus Jentink, which he thought

Mus. 29, 19a0.
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to be a monotypic species occurring only in Sumatra and the Malay States. Ellerman
(1949) and Ellerman and Morrison-Scott (1951) (1955) do not iceept this view and
suggest that spadiceus should be raised to specific rank on account of its proportionatels
larger bullae and that Platyurus is in fact a race of lepiduy. Ellerman and Morrison-Scor:
(1951) refer Hylopetes from Tenasserim to Hylapetes lepidus belone Thomas {Pulau
Terutau}.

 These specimens and other accessions to the collection of the British Museum
(Natural History) confirm the view of Chasen (1940) that two forms of fyvlopetes exist in
the Malay i":eninsulu. A good series of the larger form from the Malny States, Tenasserim
and Induchmla_r:unnm be distinguished from a cotype of spadicens (the skin of which i
In poor condition). Nine skulls (except where stated), including the cotype, measure
condylobasal length (eight specimens) 29.9_34.3 (31.8), maxillary toothrow 6.7-7 4
(7.3), length of bulla 9.5-10.5 (9.9) and breadth of bulla 7.4-58.1 (7.8). These speci-
mens cannot be separated from belone (Pulau Terutau) on size but may be distingoished
from it by their deeper, darker, more blackish dorsal colour. Four skulls of belone
measure: condylobasal length 32.0-32.8 (32.4), maxillary toothrow 6.8-7.3 (7.1).
length of bulla 9.7-9.9 (9.8) and breadth of bulla 7.4-8 . (8.0). External measurc-
ments of spadiceus: head and body 126-165 (140), tail 100-135 (123) (twelve skins
in both instances): of beloner head and body 138-153 (145), wil 115-138 (1249)
(four skins in hoth instances),

The smaller form, of which only one is available from the Malay States, while the
others are from Sumatra, has cranial measurements (four skulls) of: condylnbasal length
26.9-32.3 (29.3), maxillary toothrow 5.8-7 .2 (6.5), length of bulla 8.6-9.2 (8.9) and
breadth of bulla 6.7-7.4 (7.1}, These specimens agree with the description of platyurus
by Jentink,

Of other Malaysian races in the collection of the British Museum (Natural History ).
harrisoni (Borneo) gives erunial measurements (four skulls) of: condylobasal length
32.7-36.4 (34.6), maxillary toothrow 7.5-8.4 (8.0}, length of bulla 9.3-10.9 (10.5)
and breadih of bulla 7.8-87 (8.4), while the skull of the type of evereiri (Natunas)
measures: condylobasal length 36.4, maxillary toothrow 8.4, length of bulla 11.2 and
breadil of bully 8.8. From Sipora Island, off the coast af Sumatra, sipora measures:
condylobasal length 35.0, maxillary toothrow 7.3, length of bulla 10.0 and breadth of
bulla 8.7. From Java, lepidus give cranial measurements (four skulls) of: condylobasal
length 31.0-35.5 (33.2), maxillary toothrow 7.1-7.6 (7.3), length of bulla 8.8-9.5
(9.1) and breadth of bulla 7.6-7.8 (7.7, while from the nearby island of Banka the
type of aurantiacus measures: condylobasal length 31.8, maxillary toothrow 7.3, length of
bulla 8.8 and breadth of bulla 7.4,

The small amount of material available indicates that, as suggested by Ellernyin,
spadiceus should be retained as a species, distinguished by its proportionately laree
bullae, ranging through the Malay Peninsula and Indochina north at least to Arakan
Forms with large bullae which should be associated with it are belone, harrisoni, everein
sipora and probably ameenus from Pulou Kundur, which 1 have nol seen but which
appears from the description to be a large form close to spadicens. A smaller species,
with proportionately smaller bullae, platyurus, occurs in Sumatra and the Malay Stutes
With it should be associated lepidus from Java, a form with slightly larger bullag, and
awrantiacus from the island of Banka. The valid species and races would be:

Hylopetes spadiceus spadiceus (Blyth)

LHAT Sciuropierny spadicens Blvth, Journ. Asiatic Soc. Beagal, 16: 867, Arakan,
Range: Burma, Indochina, Annam, Tenasserim, Malay States.
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Hylopetes spadiceus everetti {Thomas)
1895 Seivropterus everetti Thomas, Nov, Zoal, 27, Bunguran Island.
Ronpe; Bunguran Tsland, North Notuna Islands.
Hylopetes spadicens harrisoni {Stone)

1900 Seiveropteris hareisoni Stone, Proc, dcad, Sci. Pl 463 ‘Menbunng Biver, Sarnwak)

1919 Hylopetes hareisoni carali Gyldenstolpe, Kungh Sv. Ver. Acad. 6D, 6: 29, Mortheast
Indonesinn Borneo,

Range: Borneo.

Hylopetes spadiceus (?) amoenus {Miller)

1906 Scivropteras anacig Miller, Proc, U8, Nat Mug, 31: 264, Kundur Tsland, Riau Archi-
pelago.
Range: Kundur Tsland, Riay Archipelago.
Hylopetes spadiceus belone (Thomas)

1908 Scinropteris {Hylopeter) halone Thomas, Ann. Mag. nat. Hist. 2 305, Terutau Tsland,
Range: Terutau Ishand, Straits of Malseea

Hylopetes spadiceus sipora Chasen

1940 Hylopetes sapitta sipora Chasen, 8ull. Raffles Mur. 15: 117, Sipora Tshind, Mentawi
Islands, west Sumitra,

Reange: Sipora Tsland, Mentaw Islunds, west Sumatra,
Hylopetes lepidus lepidus (Horsficld)

1822 Pleromys lepidus Harsfield, Zool, Res. in favea, 5, Java,
Range: Java,

Hylopetes lepidus aurantiacos (Wagner)

VB4 Prevomys auramiiaeny Wagner, Arch. f. Notwrg, 7: 135. Banka Island.
Range: Banka Tsland.

Hylopetes lepidus platyurus (1 entink)

T8O Seinropioctis platyieris Tentink, Mores Levden Mus, 12: 145, pl. 7, figs. 7, 8. Deli, north-
casl Sunatr.

fange: Sumatra and Malay States.
Hylopetes thomasi (Hose)

00 Petauriste thawmasi Hase, A, Mag. Nat, Hist, T3 24, Sila River, Sarawak.
Range: Borneo,

Hylopetes spadicens belone (Thomas)

Pulau Terutau, off west coast Peninsular Siam: % & 535243332434, ¢ 552435
Telok Wau,

Ratufa bicolor

In Java, Ratufa bicolor has been divided (Dammerman (1931), Chasen (1940},
Sody (1949)) into two races: a dark typical race with the hairs of the head and nape
wirm seal brown, slightly tipped with light brown on the nape, from western Java, :mdl
s lighter coloured form, 1. b. albiceps, from eastern Java, with the haics of the back qj
the head and the nape tipped with white. Dammerman also divides these races on tail
«haracters: the tail of the castern form is darker than that of the form from west lava
and while in both the hairs of the tail have large yellow distal ends, these are less cxten-
uve in the eastern race. Study of a series now in the British Museum (Natural History ),
susembled from localities throughout Java, sugeests that in fact the Species i_:: dimnhun.:tl
slong a cline in that island in which certain characteristic phases of coloration occur in
wiable climatic conditions {(c.f. Ingoldby (1927) on Heliosciurus).

Mis. 2% 14960,
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Ratufa bicolor bicolor (Sparrman)

West Java: & 54.81 Qcdjoengteboe, 1.000 ft. 2 54.78. ¢ 2 54.79, 54.80 (skin
only) Wynkoops Bay, 100 fL d

These specimens typify the dark extreme of the cline. The hairs of the back are
black based and in the lumbar region, along the flanks and on the shoulders are pro-
fusely tipped with silver, The head and nape are seal brown. A fainl trace of reddening
occurs along the centre of the back and on the top and back of the head. The chest umd
the inner sides of the foreleps are clear orange buff, as are the lips of the black based
hairs of the tail. The hairs of the throat and belly are blackish brown, tipped with bufl
The base of the tail and the feet are black, the cheeks and underside of the head a veny
pale yellow,

Ratufa hicolor albiceps {Desmarest)

1817 -Scinrnux alhiceps Desmarcst, Nouv, Dict. Fist, Not, ed. 2, 10: 105, East Java.
1913 Ratufe bicolor haliensis Thomas, Ann, Mag, nat. Hist, 11z 506, Tjetockambawang, Bah

East Juva: £ 54.85 Tamansari, 1,400 L & & 54.82-83, ¢ 54.84 Sodong Jerok.
Idjen Massif, near Banjoewangie, 3,900 ft.

In this, the lightest phase of the cline, the dorsal hairs are chestnut red at the base
and are tipped with sayal brown. Black has almost entirely disappeared, except on the
feet and thighs, and the greater part of the orange colour of the chest, forelegs and espe-
cially the tail in R, b. hicolor in albiceps has been replaced by bulf or yellow. These
specimens have the white tipped head and nape hairs typical of albiceps. The tail in
albiceps 15 much durker than that of bicalar, the hairs at their bases being chestnut brown
or cinnamon brown while the vellow or straw coloured tipping is confined to the terminal
guarter of the hairs, Western specimens have the hairs of the tail black at the base and
tipped for half their length with orange or orange bull. As supgested by Robinson and
Kloss (1918a) there is no justification for the retention of baliensis Thomas. Tt repre-
senis the eastern end point of the cline and does not differ materially from albiceps,
specimens of which were not available to Thomus at the time of his description.

Ratufa bicolor bicolor 3¢ albiceps

West Java:r & & 544788, + 9 54.90, 54.92 Tjibodas, Mount Gedeh, 5,000 ft,
v 54.89 Tjibodas, 4,500 ft. 2 54.91 Tjibodas, 3,000 1.

Middle Java: % 54.86 Karangbolang.

This would seem to be the best method of designating the numerous intermediates
that exist between the phases described above as R, b bicolor and R. b. albiceps. A
series from Pangandaran, south Java, is browner and is less intensely black than are
specimens from Wynkoops Bay, The silver or white dorsal speckling is less profuse and
does not extend beyond the fHanks, Ventrally, these specimens are paler and the clear
bright orange buff of the forelegs, sides of chest and tail of the Wynkoops material is
replaced by a more yellow colour. In a serics from Kalipoetjang, north-cast of Pangan-
daran, the dorsal underfur is blackish brown, almost chestnut. Ventrally, these are
similar to specimens from Pangandaran, Specimens from Tjibodas rtetain the briglt
orange tints on the inside of the foreleps: in other respects, 54.87—88 are similar to mate-
rial from Sodong Jerok, while 54.89-91 resemble the Pangandaran series, Another, 54.92,
is profusely tipped with silver on the lower buck like those from Wynkoops Bay. A
specimen from Tasikmalaga, Preangar, is dorsally a dark rich brown and the hairs at the
back of the head are profusely tipped with yellowish while, while a specimen from
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Karangbolang is exactly like albiceps dorsally but ventrally resembles western specimens
and hiis the orunge yellowish tail, with little black or brown colour, typical of R. b, bicolar,
Among the intermediate material, the tail generally resembles that of western specimens:
the length of the yellow portion of each hair, however, is reduced in some specimens.

Ratufa hicolor major Miller ( Proc. Biol. Soc. Wash, 191 1, 24: 28) was applied 1o
a specimen from Tjibodas. Miller stated “similar to Ratufa bicolar bicolor of the low-
lands of eastern Java but larger”, The name probably refers to an intermediate sinee as
shown by the material available, specimens from Tjibodas not infrequently resemble
albiceps although their tails remain predominantly yellowish. Chasen (1940) synonym-
ised major with R. b, bicalor. There is little difference in size between specimens from cast
and west Java: in the serics examined the nasals of eastern specimens average a little
wider than those of weslern material. Eight skulls of albicepy give for the width of the
combined nasals 7.1-10.0 (8.8) while twenty four skulls of bicolor (including speci-
mens classed as intermediates) give for the same measurement 59-8.1 (6.9).

Dorsal patches of bleached fur are present in muny specimens. In examples from
west and central Java these are cinnamon or suyal brown while specimens from further
cast have these patehes a clear straw colour.

Varintion in colour of Ratufa bieolor in Java

While the evidence provided by this series is not entirely conclusive, the series
suggests that a cline in colour exhibited by Ratufa bicolor in Java is in aceordance with
Gloper’s rule, i.e. black cumelanin deposited in conditions of high humidity and high
temperature tends to be repliced by yellow or reddish brown phacomelanin in conditions
of comparative aridity and high temperature. A comparison ol the colour distribution of
It bicolor in Java with the distribution of rainfall over that jsland illustrates this point:
the intensely dark form is found to be confined to the wet, fairly densely forested south-
western part of the island with average annual rainfall of 120-200 inches. The lighter
coloured, typically albiceps phase is confined to the comparatively arid, less forested part
of the island where the annual rainfall averages less than 80 inches and the intermediate
forms to the areas where rainfall averages 80-120 inches annually, In this connection
it is interesting to note that the pocket of drier country to the north of the western
mountain range, i.e. Batavia—Cheribon extending inland to the mountains and including
Tjibodas also produces intermediates. This area falls within the 80-120 inches of annual
rainfall distribution. Altitude apparently has little effect on colour except where it modi-
fies local climate, In texture of pelage, western specimens have slightly softer and denser
fur than those from eastern localities.

Ratufa bicolor peninsulae (Miller)

Peninsular Siam: ¢ 55.1667 Khao Nong, Bandon, 1,200-1.500 ft. £ 55.1668
Krong Mun, Trang. & 55.1669, ¢ 55.1670 Chong, Trang.

Junk Seylon, off west coast Peninsular Siam: 2 2 55.1671=1673, ¢ o 55 1674—
1675 Klong Tun Sai, Tongka,

Pulau Lontar, off west coast Peninsular Siam: 5 3 55.1687—1689 Pasir Raja.

Pulau Panjang, off west coast Peninsular Siam: 2 55.1690, % 55.1691 Telok Poh.

Perlis; & 55,1677 Pelarit,

Perak: 55.1676 Temengoh. @ 55,1683 Tanjong Kupong, Bagan Daloh. 3 55.1686
PariL

Pahang: & 2 55 1680-1681 Benom foothills, ¢ 551684 Kuala Tahan,

Selangor: ¢ 55.1678 Menang Gasing, Ulu Langat. & 55.1679 Batu,

Mus, 29, 1960,

———— e ———




46 I E HILL

Malacca: ¢ 55.1685 Nyalas,

Megri Sembilan: ¢ 55.1682 Gunong Tampin, 1,000-2,700 ft.

This race ranges through the Malay Peninsula nearly as far north as the Isthmus of
Kra, and although very similar in colour to phacopepla is generally blicker on the upper-
parts. Externally, it is somewhat smaller than phaeopepla and the skull averages shorter
than in this race. A series from localities from most parts of its range measures: head
and body 310-383 (340) (thirty specimens), tail 395-540 (435) (twenty-nine speci-
mens) and condylobasal length 62.1-67.0 (64.6) (twenty-five specimens). Specimens
from Pasir Raja, Pulau Lontar and Pulau Panjang are a little more orunge on the under-
parts than those from the mainland. Specimens from these islands, however, do not have
the bullae reduced as in melanopepla from Pulau Telibon. Meusurements of the length of
the inflated portion of the bulla in ten specimens from Junk Sevlon, Pulau Lontar and
Pulau Panjang: 14.4-15.3 (14.8): in ten specimens of peninsufae from the mainland
immediately adjacent 14.6-15.2 (14.8) and in four specimens of melanopepla 13.4-13.9
(13.7). Specimens from localities north of Trang have the brown element in the dorsal
pelage present but are less brownish above than placopepla from localities yet Farther
north.

Ratufa bicolor phaeopepla Miller

Peninsular Siam: ¢ 551658 Tang Prau, Tahuatang. 7 ¢ 55.1659-1661 Hat
Sanuk, near Koh Lak, Raiburi. ¢ 3 55.1662-1663 Renong River, ¢ 55.1665 Tap-li
(=Klong Wan), Pakchan. 2 55.1666 Tasan, Chumpawn, 220 ft.

Tenasserim: ¢ 33.1664 Victoria Point.

Darsally, these specimens are blackish brown or chestnut brown and not black as is
peninswlage and they average slightly larger than that race. Measurements of specimens
from Peninsular Siam, Tenasserim and west Siam: head and body 334-405 (371)
{ twenty-anc specimens ), tail 419-505 (468) (twenty-one specimens) and condylobasal
length 63.8-73.4 (67.6) (nineteen specimens).

Ratufa bicolor melanopepla Miller
Pulau Telibon, off west coast Peninsular Siam: £ 2 35.1692—1693, ¢ 55.1694.

Ratufa bicolor fretensis Thomas and Wroughton
Pulau Langkawi, off Peclis: & 4 55 1697-1698, Buraw, & 55.1695, ¢ 55.1696.
Pulau Terutau. ofl west coast Peninsular Siam: 2 & 55.1899-1701, 5 551702
Telok Wau.

Ratufa bicolor penangensis Robinson and Kloss

Penung Islund: & ¢ 55.1705-1706, ¢ ¢ 551707, 55.1708 (skin oanly) Telok
Bahang.

Four of the original series.
Ratufa bicolor dicolorata Robinson and Kloss

Koh Samui, off Bandon, Peninsular Siam: 3 531709, ¢ ¢ 55.1710=1713,

Koh Pennan, ol Bandon, Peninsular Siam: ¢ 55,1714
These specimens form part of the original serics.

Ratufa bicolor tiomanensis Miller
Pulau Tioman, Pahang Archipelago: & 55.1703, 2 55.1704 Juara Bay.

BurLL., RAFFLES
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Ratufa bicolor condorensis Kloss

Pulau Condore, off Cochin China: & & 5517151717,

The type specimen, originally in the collection of C. B. Kloss, is neither in Singa-
pore nor London and is not listed by Poole and Schantz (1942) from the collection of
the United States National Museum, which contains other type specimens of Sciuridae
from the Kloss collection.

Ratula allinis aureiventer (Geoffrov)

Negri Sembilan: & 551719 Gunong Tampin.

Malacca: 4 55.1718 Nyalas,

Pabang: & 35.1720 Triang.

These specimens are clearly referable to aureiventer, The feet of 55.1719 are washed
with brown only on the digits and are otherwise the same colour as the limbs as in
johorensis, from which this race may be distinguished by its ochraceous underparts,
slightly darker back and brownish feet,

Ratufa aflinis interposita Kloss
Selangor: @ 55,1727 Ginting Bidai. 2,300 1, § 55.1728 Bukit Cheraka, Jeram,
Bahang: ¢ 55.1721, ¢ 9 :55.1722=1723 Kuala Tahan. » § 55.1724—1725 Kuala
Teku, Tahan River, Pahang, 500 ft. 2 55.1726 Wray’s Camp, Gunong Tahan, 3,000 {t.
This race is distinguished {rom anredventer by its orange underparts and darker feet.
Specimens [rom Ginting Bidai and Bukit Cheraka have the underparts orange as in
interposita but the feet are-lighter and resemble those of awrcivener.

Ratufa ailinis frontalis Kloss

Dindings; & 35.1731 Tanjong Hanlu,

Perak: 2 53.1732 Bukil Gantang. 3 551724, ¢ 55.1730 Pondok Tuanjony,

551732 (FMS. 562/11) hus been labelled “Type' by Kloss, who, however, ook
as-his type FMUS: 1034711, now B.M. 471477, These specimens apree well with the
type, and all have a pgreyish white frontal band behind the black brown muzzle. This race
is easily distinguished from interposita by its much darker tail, blackish brown feet and
darker back. The hairs of the back are markedly annulate while the thighs are brighter
and more orange than those of interposita. The underparts are penerally a little paler, and
sometimes (53.1731, 34.7.18.115, Ulu ITjok, Peruk) are creamy.

Ratufa altinis Klossi subsp. nov.

Type locality: Lam-ra, Trang, Peninsular Siam.

Type: & 10.10.1.36 Skin and skull in good condition, Collected 7th Jenuary, 1910
and presented by the Selangor Museum. Collector’s No. 3431, F.M.S. No. 995/10.

Orther material: 2 3 55.1733-1734, 10.10.1.37, all collected at the type locality in
January-February 1910,

This race may be distinguished from R. 4. jrontalis by the absence of a grey-wlate
frontal band and by its paler back, which resembles, but is notl so pale as that of K.«
interposita, It may be distinguished from K. @ pyesonota [ Trang possibly north to
Tenasserim (see Kloss (1916)) ) by its paler back and by the limbs, which are ochrace-
ous and oot {errugineous as arc those ol pyrsonota,

Dorsally, the type is cinnamon bull and is paler and less brown than frentulis or
pyrsonota: there is no trace of a frontal band (although in 55:1734 this 1s represenied by
u few grey tipped hairs) while the feet are blackish brown. The thighs are ochraceous as
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in interposita and are much paler than in frontalis or pyrsonara. The tail is similar to
that of frontalis, while the underparts arce slightly more orange but are not so much so
as those of pyrronota,

Ratufa affinis Elossi is about the same size as frontaliy and pyrsonota. Measurements
of the type specimen: head and body 344, tail 410, hindfoot 73, ear 25, condylobasal
length 58.1, palatal length 29.2, maxillary toothrow 12.8, zysomatic width 40.1, dias-
tema 14.0, postorbital constriction 21.1.

The race extends southward as far as northern Perak. One example of R, a, frontalis
from Pondok Tanjong, northwest Perak (35.1729) closely resembles it in colour but hus
2 well marked headband. Kloss (1932) who first drew attention to a paler form in this
area, records pale examples from Lam-ra, Trang and Bangnary, Patani, south 1o Perak,

Ratufa affinis pyrsonota Miller
Peninsular Siam: s 55.1735 Cngut, Trang.

Ratufa affinis baramensis Banhote

Sarawak: ¢ 7 55.758-759 Balingean. ¢ 55.755 Sungai Pelandok, Paku, Sarebas.
¢ 55761 Paku, Sarcbas, s 55.753 Anyut, Paku, Sarebas. © ¢ 55.756-757 Mount
Dulit, Baram, 3400 ft. 55.754 Baram (with skull in skim).

A good series from localities in northern Sarawak sugpests that the amount of black
on the back, used by Lyon (1911) as a diagnostic character in separating cothurndta,
is very variable and is perhaps unreliable. One or two specimens are very black while'in
others the black is confined to the mid-dorsal line and to the posterior part of the back.
In some the back is mainly tawny ochraceous throughout while in one or two examples
the black is entirely absent. Such specimens are grizzled along the flanks with tawny
ochraceous, the back being rich chestnut brown. Tails are mostly black above, but
are suffused with tawny ochraceous in some specimens, The underside is cream and is
stained with orange or ochraceous. The principal difference between this race and
cothurnata of south-cast Borneo lies in the thighs, which are very rufous in contrast to
the paler yellow or ochraceous thighs of coturnata,

Ratufa affinis cothurnata Lyon

sarawak: 3 55.763, ¢ 55764 Emawa, Samarahan. & 55.762 Mora Barue,
Samarahan, & 55760 Gunong Sidong, Samarahan, 1,200 fi.

Specimens from Entawa and Mora Barue agree well with the desceriplion by Lyon
and with 10.4.5.101 from Poecroek Tjahaoe, Barito River, which is also referred to this
race, The black of the back is not sharply defined and the thighs are ochraccous and arc
the same colour as the underside of the body. The area of dorsal black is variable:
10.4.5,101 and 55.763 have more dorsal black than 55.764 and 55.762 which above ire
mainly chestnut colour. Specimens from Bukit Sibu, Batang Lupar and Bejalong show in
some respecls an approach towards beramensiy, 5.3.1.10, 5.3.1.12 from Bukit Sibu
closely resemble cothurnata: they have little black dorsally or in the tail and the thighs
are the same colour as the underside of the body. 5.3.1.11 from the same locality, how-
ever, is darker on the back and the thighs show a considerable infusion of rufous.
92.11.28.12 from Batang Lupar has no black dorsally and is rufous on the thighs. 55.760
from Gunong Sidong closely resembles material from the Sarebas district and has veTy
rufous thighs, while 5.3.1.13 from Bejalong, while very dark above, has ochraceous
thighs approaching those of corfurndra.

Burr. Rarries
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Callosciurus caniceps concolor (Blyth)

Perlis: ¢ 2 55.1798-1799 Pelarit. & 55.1803 Padang Sirch, Perlis-Singgora
border.

Kedah: ¢ 55.1797 Gurun, 50 ft.

Trengganu; # 3 55.1833, 55.1834 (skin only) Bukit Jong,

Perak: & 3 55.1800-1801 Temengoh. & 55.1802 Lenggong, ¢ 9 5518041805
Gunong ljau, ¢ 55,1806 Ulu Selama. 2 55,1807 Bukit Padung, 5 55,1808 Maxwell's
Hill. 4,200 ft. ¢ ¢ 55.1809-1810 Maxwell’s Hill. 4.000 fi.

Pahang: 2 55.1811 Telom. Perak-Pahung border, 3,500 ft. ¢ 55,1812 Kuala
Lipis. ¢ ¢ 55.1813-1814 Punjum, Kuala Lipis. & 55.1815 Kota Tongkat, Kuantan

Road. v 551816 Bentong. 7 55,1817 Semangko Pass, Selangor—Pahang boundary,
27001,

Selangor: & & 55.1818-181Y9 Dusun Tua. 2 535.1820, ¢ ¢ 55.1821-_1823 Kuala
Lumpur. & 55.1824 Weld's Hill, Kuala Lumpur. & 55.1825 Cheras. Ulu Langat.
55.1826 Mcnang Gasing, Ulu Langat. 7 551827 Klang Gates. & 55.1828 Ginting
Bidai,

Malacea: 3 55.1829, 29 55.1830-1831 Nyalas.

Johore: 3 55.1832 Padang Tuan Segamat.

This form occurs throughout the Malay States. Its dorsal surface is a grizele of
black, grey and buff, infused to a greater or lesser extent with rufous. The arms and
thighs are grey, as is the ventral surface and there are no rufous patches on the Aanks,
sides of the neck or on the underside of the base of the il, the hairs in these areas
being grey based and tipped with bufl. The dorsal surface of the tail for its proximal
third is generally the same colour as the back but the distal portion often has the hairs
heavily annulated with black (sometimes producing successive black rings along the
tail) and in many specimens tipped with pale bufl, The ventral surfuce of the tail closely
resembles bul is slightly paler than the upper surfuce, The tail has a very dilfuse dark
tip. There is little variation in colour over the range: a few specimens from Perlis and
the extreme south of Peninsular Siam are slightly paler and less rufous dorsally than
those from localities further south. The upper surface of the tail in these and other
specimens from northern localities is bulfy for mast of its length and less rufous than
in more southerly specimens. Measurcments of [ifty specimens: head and body 187-240
(209), tuil 165223 (191} and condylobasal length 45.5-50.9 (48,1},

Callosciurus caniceps milleri (Robinson and Wroughtan)

Peninsular Siam: ¢ § 55.1788-1790 Ban Kok Klap, Bandon. ¢ 55.1791 Ko-
Khau, Trang. ¢ & 55.1792-1793 Lam-ra, Trang. & ¢ 35517941795, ¢ 35.1796
Chong, Trang. o

A serics of specimens from various localities in Trang has the dorsal 5urf{:u:t_: similar
to that of concolor but entirely Iacks any trace of the rufous colour characteristic ﬂ_:JE_Lha
mare southerly race. The tail is buff grey dorsally throughout its length and has a distinct
black tip. Its underside is genmerally paler than the upper surface and sometimes has a
central bufly stripe. Ventrally, these specimens are grey but have varying amounls of
ochraceous ar rufous on the flanks, sides af the neck, the base of the til and the tTIgL!inul
region. In some specimens, however, the ochraceous or rufous colour is almost entirely
obsolete. Specimens from Bandon have no ochraceous on the flanks, the base of the tail,
the sides of the neck or the inguinal region but otherwise closely resemble those [rom
Trang, Apart from greater average size, this race may be distinguished from conecolor by
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the comparative pallor of the upper surface and its greyish tail. Measurements of seven-
teen skins and nineteen skulls: head and hody 210240 (220), wil 182-226 (209) and
condylobasal length 47.8-52.5 (49.6). Callosciurus caniceps milleri ranges through the
Malay Peninsula from Bandon on the east const through Trang to north of Perlis and
Fatani. Its area of intergradation with concolor is unrepresented i the British Museum
(Natural History): specimens from Perlis and Patani, although paler than concolor
from further south, are undoubtedly referable to that race. On the west couast of the
Peninsula, mitleri intergrades with epomophorus at about the latitude of Krahi,
Callosciurus caniceps epomophorus 3% milleri

Peninsular Siam: 3 & 55.1782-1783, ¢ ¢ 55.1784-1787 Nongkok, Grabj (—
Krabi). ¢ & 55.1776 (skin only), 55.1777-1778. 55,1779 (skin only), 55.1781A (skin
only), @ 7 35.1780-1781 Khanduli.

Twao distinct populations fall under this heading, Specimens from Mongkok are grey
on the belly and are paler on the back than typical epomopliorus, while the patches of
colour on the flanks, underparts, the sides of the neck and the underside of the base of
the tail are strongly rufous and are brighter than in that rice. Darsally, specimens from
Khanduli resemble those from Nengkok, but ventrally are o somewhat paler grey with
the flank, ventral, neck and tail patches paler and more ochraceous, much as in miller of
Trang. These specimens, however, average darker on the back than this race. Measure-
ments of thirteen skins and nine skulls: head and body 190-235 (210}, il 205240
(222) and condylobasal length 48.2-53.5 (51.0).

Callosciurus caniceps epomophorus (Bonhote)

Junk Seylon, off coast of Peninsular Siam: 2 ¢ 35.1756-1759 Telok Pales, Tongka.
4 & 35.1760-1762, 2 ¢ 55.1763 (skin only), 55.1764 Klong Tun Sai, Tongka.

Pulau Sireh, off west coast Peninsular Siam: 2 3 55.1765-1769,

Pulau Lontar, off west coast Peninsular Sian: 2 2 SSATI0=17TY n o S50T74—
1775 Pasir Raja.

Specimens from Junk Seylon are dark grey on the back and are darker above than
any of the mainland forms: generally the dorsal hairs are less coarsely tipped with buff
than those of the specimens recorded above as epomapliorus % milleri. Above, the tail
is the same colour as the back and has a sharply defined black tip. Ventrally, these speci-
mens are grey, with dull rufous patehies on the sides of the neck, the flanks, the underside
of the base of the tail and the inguinal region. In a few specimens a faint ochraceous tinge
spreads from the flanks across the back towards the median line. Specimens from Pulau
Sirch are slightly paler above than are those from Junk Seylon and the hairs on the
back are more coarsely tipped with buff. They are slightly paler grey beneath, and the
rufous patches, which are more extensive than those of specimens from Junk Seylon, are
brighter in colour and are similar to those of the specimens recorded here as epoma-
phorus 3 milleri. Ventrally, material from Pulau Sireh closely resembles these specimens;
but dorsally is considerably darker, Dorsally, specimens from Pasir Raja are paler than
epomaphtoris from Junk Seylon and correspond with those from Pulau Sirch. Ventrally,
however, they are dark grey with dull rufous patches and are identical with the Junk
Seylon specimens. Measurements of thirty-seven skins and seventeen skulls: head and
body 186-230 (215), tail 170228 (205) (thirty-six specimens) and condylobasal length
49.1-51.8 (50.7).
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Callosciurus caniceps epomophorus % davisoni

De Lisle (= Koh Pram) Island, off west couast Peninsular Siam: & 551754, ¢
55:17355;

Peninsular Siam: ¥ % 55.1750—1753 Tang Pran, Tahuatang.

This material is intermediate between epomophorus and the morc northerly davisoni.
The flanks, shoulder patches and the underside of the busc of the tail in davisoni arc
achraceous or buffy: in these specimens these areas arc rufous but are less bright than
in epomophorus. Those from De Lisle Island are dark grey abave and below with dull
rufous patches and resemble epomophoris MOre closely than do those from Tang Pran
which are paler above and are lighter grey with paler ventral patches. Meusurements:
head and body 214241 {229) (thirleen skins), tail 185-223 (211) (twelve skins) and
condylobasal length 49.8-52.0 (51.2) (five skulls).

Callosciurus caniceps davisoni {Bonhole)

Peninsular Siam: 4 & 5517421743, 2% 55 1744—1745 Renong River. &
55.1746 Nam Chuk, Pakchan. ¥ ¢ 55.1747-1749 Marmok, Pakchan.

Calloscivrus caniceps davisoni is paler on the back than epomophoris and has the
flank, neck and ventral patches ochraceous or buffy. 1t is considerably darker above than
inexpectarus and north of the latitude of Koh Lak is confined to the west copst of the
Peninsula, extending into Tenasserim. From the Isthmus of Kra, south of Koh Lak, we
have specimens from Marmok and Nam Chuk, Pakchun; Tasan, Chumpawn; and the
Renong River, These in some CAses have the flank, ventral and especially the neck
patches rufous and approach the brighter phase epomaopliorus davironi. Measure-
ments of thirty-four skins and twenty-four skulls: head and body 212-249 (228), tail
180-235 (220) and condylobasal length 48.9-52.9 (51.0}.

Numerous races of C alloyeiurus canicefly oocur an the adjacent islands of the Mergul
Archipelago. OF these, rabaudius Thomas (Tavoy lstandd ), fastliy Thomas [ Hastings
Islund), sullivanus Miller (Sullivan Island) and domelicus Miller (Domel lsland) are
represented in London. The two former races Were synonymised with davisoni by Eller-

. man and Maorrison-Scott (1951), but hasiilis may be distinguished from davisoni by its
much greyer back and underparts, while cabaudiug, when compared with davisoni, is
darker above and below and is grey only on the forearms. It differs completely from
hastilis in its dark, clivaceous back, which has a rufous tinge, and in its Very dark tail,
which is the same colour 28 the back, and not grey as in hastilis. Calloseiurus caniceps
sullivanus is closely similar to davisoni but is slightly darker. Specimens from Kissersing
{sland and Sir John Malcolm Island are dark grey above and below and lack grey on the
underparts ns does abaudiug but lack, however, the rufous tinge found on the back in
this race, This material seems referable to domelicis .nd not to davisoni as thought by
Ellerman and Maorrison-Scott (1951) from which it differs in its much darker back and
underparts and in the absence of grey from the belly. Specimens from King Island are
near to davisoni and are much paler above and below than the other Mergui races
represented in Londomn.

Callosciurus caniceps inexpectatus (Kloss)

Peninsular Siam: & & 55.1736-1737, ¢ 551738 Kaoh Lak, Raiburi. 2 551739,
o o 55.1740-1741 Hat Sanuk, near Koh Liak:

Callosciurus caniceps irtexpectatus 15 confined to the east coast of the Malay Penin-
sula from about the {atitude of Koh Lak north to Bhejburi {specimens In British Muscum
( Natural History) ). Dorsally, it is much paler than davison and although it is similar
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in colour ventrally the patches are pale ochraceous and in some specimens are absent
altogether, Measurements of fifteen skins and five skulls: head and body 212-230 (225).
tail 214243 (229) and condylobasal length 49.2-51.0 (49.6).

Callosciurns caniceps lancavensis (Miller)

Pulau Langkawi, off Perlis: 2 55.1885, 2 2 55.1886-1887 Kuala Kubong Baduk

Pulau Dayang Bunting, near Pulau Langkawi: & ¢ 55.1888-1889, ¢ 55.1890.

A series of seventeen skins shows that dorsally and in tail colour C. ¢ lancavensis
exactly resembles mifferi of Trang. There is little variation in the dorsal colour excep
that in a few specimens a faint tinge of echraceous appears on the back. Ventrally, how-
ever, lancavensis differs from mifleri in the almost complete absence of ochraceous patches
on the sides of the neck, the fanks and the groin. Post-auricular and flank patches are
absent or at most are represented by a few bull tipped hairs, while groin patches arc
generally absent but in a few specimens are represented by a small area of rufous or
ochraceous hairs and in one specimen, 9.11.1.53, by an extensive patch of ochraceous
in the inguinal region and over the base of the tail. Ventrally, lancavensiy represents
condition midway between milleri and concolor. Measurements: head and body 210-230
(220} (sixteen skins), tail 164—215 (200) (Aficen skins), condylobasal length 46.4—
50.5 (48.9) and zygomatic width 29,1=31.5 (29.7) (sixtecn skulls in both instances),

Callosciurus caniceps terutavensis (Thomas and Wroughton)

Pulau Terutau, ofl west coast Peninsular Siam: 2 2 55.1907=1910 Telok Wau. &
J3.1911,.2'2 55.1912-1914.

This race is only barely separable from lancavensis from the adjacent island of
Langkawi. Dorsally, skins from Terutau exactly resemble a series from Langkawi and
also milleri from Trang. Ventrally, however, those from Terutau are very slightly darker
than fancavensiy, and most examples entirely lack any troce of ochraceous patches. In a
minority of specimens these are represented by a few buffy hairs in the groin. The
ventral surface of the tail in the majority of specimens [rom Terutau has a median stripe
of oclhiraceous or buffy: this, however, is present in a more diffuse form in a few of the
Langkawi specimens, which otherwise have the ventral surface of the tail paler than,
though the same colour as its upper surface. Measurements of eighteen skins and seven-
teen skulls from Pulau Terutaw: head and body 190-235 (218), tail 190-220 (207),
condylobasal length 46.6-50.3 (48.5) and zygomatic width 28.4-31.5 (30.2).

Callosciorus caniceps adangensis (Miller)

Pulay Adang, Butang Islands: £ & 55.1835-1836.

Pulau Rawi, Butang Islands; & ¢ 55.1837-1838.

These specimens are very similar in colour above and below to terutavensis and
lancavensis: there are no ochraceous post-auricvlar or flank patches and a few ochraceous
hairs in the groin represent the inguinal patch. There is a central stripe of ochraceous or
bufly on the ventral surface of the tail similar to that found In rerutavensis, Callosciurus
caniceps adangensis is distinguished from teruravensiy-and lancavensiv by its shorter
skull. Measurements of four specimens: head and body 196209 (204}, tail 149-216
(182) and condylobasal length 46.8—47.8 (47.3). Specimens from Pulan Rawi have
the feet slightly darker and less speckled with grey than those from Pulau Adang.
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Callosciuros caniceps telibius Thomas and Robinson

Pulau Telibon, off west coast Peninsular Siam: 2 35, 1870, ¢ ¢ 55.1871-1873.

These specimens agree elosely with the type and in colour are very similar to con-
color [rom Kedah, Perlis and the extreme south of Peninsular Sionm. There is, however,
a distinet black tail tip in telibus as in millers, lancavensis and terutavensis and the
majority of specimens of teflibiuy have the ventral surface of the tail with an ochraceous
median stripe, which in some cases extends the full length of the tail and which in other
examples is confined to the distal half. The skull is shorter than that of milferi, concolor,
lancavensiy or terutavenyiy and resembles that of adangensis. There are no ochraceous
post-auricular or ventral patches, Measurements of eight skins and five skulls: head and
body 194-209 (203}, tail 184-206 (194}, condylobasal length 46.2-47.3 (46.7).

Callosciurus caniceps panjius Thomas and Robinson

Pulau Panjang, off west coast Peninsular Siam: & 53501874, 2 ¢ 55.1875-1843,
55.1884 (skin only) Telok Poh.

Distinguished from epomophorns by its whitish ears, wrists and inguinal region bul
atherwise in colour exactly like specimens from Junk Seylon. ¢ 55.1883 has the red
on neck, Manks and the base of the wil considerably inereiased: that on the neck und
Nanks extends over the shoulders and in this respect this specimen resembles panjield
Measurements of [ourteen sking and eleven skulis: head and body 210-230 (222), tail
170-240 (213) and condylobasal Tength 49.5-53.0 (51.6), This race averages very
slightly larger than epomeaphorus,

Callosciurns caniceps panjioli Thomas and Robinson

Pulau Panjang Anak, near Junk Seylon, off west coast Peninsular Siam 2 ¢
55.1866-1869, & 53.18365.

Like panjius, but with ears pale grey and with hind feet averaging darker. Neck and
flanks patches extending along sides and forming a dull red suffusion over the shoulders:
otherwise exactly like epomophorus or panjius, bul Lail greyer above und below, lncking
the ochraceous or bufl suffusion along the ventral midrib found in these races. Ventral
patches as in epomoephorus, Measurements of nine sxins and six skulls: head and body
215-230 (222), tail 210-241 (225) and condylobasal length 50.9-54.2 (52.3).

Callosciurus eaniceps nakanus Thomas and Robinson

Koh Naka, near Junk Seylon, off west coast Peninsular Siam: & & 55.1851-1854,
¢ 55.1853,

A further development of the trend of colour exhibited by panjius and panjioli in
which the rufous of the neck and flanks has spread over the entire nape, towards the
mid-line of the back and on to the inner surface of the thighs. Centre of back a grizzle of
buff, grey and black. Tail buffy above, below rufous at the base with a strong buff or
ochraceous suffusion, particulacly on the midrib, over the remainder. Measurements ol
nine skins and six skulls; head and body 200-220 (216), tail 200232 (209) and
condylobasal length 49.1-51.2 (50.1).

Callosciurus caniceps mapravis Thomas and Robinson

Koh Mapraw, near Junk Seylon, off west coast Peninsular Siam: 2 55.1856, 2%
55.1857-1861. :

Dorsally like panjius and with whitish ears, wrists and forefoat. Hindfoot pa_le arey.
Ventrally, much paler, particularly on chin and throat, which are whitish. Belly in some
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specimens whitish, but in most a dirty, pale grey, stained with ochraceous or buff, Neck,
flank and groin patches as in panjius. Tail more buffy below than in this race, Measure-
ments of eleven skins and six skulls: head and body 200-220 (216), tail 190-215
{206} and condylobasal length 49,8-51.5 (50.7).

Callosciurus caniceps tacopius Thomas and Robingon

Koh Rah, Takopah, off west cosst Peninsulir Siam: 4 & 55.1862-1863, 3
55.1864,

This race is much more ochracéous on the back than epomophorws and the hairs
of the back and tail are profusely tipped with ochraceous. The ventral surfuce is heavily
achraceous or rufous. Tail as in mapravis, Mensurements of six skins and Tour skulls:
head and body 205-226 (215), tail 186-225 (209) and condylobasal length 49.8-
SLB (50.4). Calloscinrms caniceps pipidonis Thomas and Robinson (which is unrepre-
sented in the Robinson collection but of which there ure specimens in the British Museum
(Natural History) ) dorsally is inseparable on colour from specimens from Khanduli and
Nongkok on the adjacent mainland deseribed above as €. ¢ epomaopharus. S milleri,
Ventrally, they show no differences in colour from those from Nongkok and are about
the same size. Measurements of four skins and one skull: head and body 210-225 (218),
tail 197-220 (205) and condylobasal length 49.7.

Callosciurus caniceps moheius Thomas and Rohinson

Pulauv Mohea (North), off west coast Peninsular Siam: 33 55.1915-1916, &
351917

Callosciurus caniceps moheius represents a further step in the trend shown by
milleri, lancavensis, terutavensis and adangensis in which bufl has for the most part re-
placed the grey of the back. As in these races, there are no flank patches while post
auricular and groin patches are represented by a few deep bufl or ochraceous hairs. The
ventral midrib of the black tipped tail is bright ochraccous. Measurements: head and
body 173-202 (191) (six skins), tail 171-198 (182) (live skins) and condylobasal
length 40.8-44 6 (42.6) (lour skins),

Callosciurns caniceps mohillius Thomas and Robinson

Pulau Mohea (South), off coast of Peninsular Siam: & 55.1918, 9 9 55.1919-
1920,

This race seems only barely separable from C. . moheius and in all major charac-
ters is identical with it. Small series of the two races can be separated only by the slightly
durker colour above and below of mohillius, which has greyer underparts and greyish,
not whitish thighs. The ochraceous groin patches are more prominent in mohillivs. Addi-
tional specimens to those examined at the British Museum (Natural History) by Thomas
and Robinson show that the ochraceous or bull ventral midrib of the tail is quite as pro-
minent in some specimens at least of this race as in melieins, Measurements of seven
skins and four skulls: head and body 175-193 (186), tail 162-182 (172) and condyvlo-
basal Iength 40.7—43.2 (42.1).

Callosciurus caniceps fallax (Robinson and Kloss)

Koh Pennan, off Bandon, Peninsular Siam: & & 535.1890-1898, = ¢ 55,1899
1906,

This race is very close lo miller{ from the adjacent mainland: it averages slightly
darker on the underparts and the belly and chest are clear grey and are rarely suffused
with ochraceous. Post-auricular and flank patches are pale ochraceous and not well
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defined. Callosciurus caniceps fallax averages larper than millerf, Measurements of
sinteen skins and fifteen skulls: head and body 217-245 (230), tail 216-239 (228)
and condylobasal length 49.9-53.4 (51.8). The skin of the type specimen (F.M.S. 134/
13) is 21.11.8.9 in the collection of the Brilish Muscum (Natural History): the skull,
however, cannot be found in this collection and apparently is missing.

Calloseivrus caniceps samuiensis (Robinson and Kloss)

Koh Samui, off Bandon, Peninsular Siam: § & 55.1839-1844, @ ¢ 3Sa1845-
1850,

Daorsally, more buff and less arey than epemephorus, approaching racopits. Vent-
rally, clear grey, sometimes sullused with whitish, as in mapravis. Post-nuricular, flank
and groin patches, and the base of the tail ventrally strongly rufous as in epomoplorus.
Measurements of twelve skins and eleven skulls: head and body 208-242 (227), wil
216-244 (228) and condylobasal length 49.6-53.1 (51.6). This race is unlike any east
coast specimens in the British Museum (Maturul History) (those we have are [rom
Bandon and are referred to sullerd} and resembles more closely the west constal island
forms epomophorus, panjius, panjioli and raceping in the more vigorous development
of ochraceous and rufous tints,

Calloseiurus erythracus yvoungi (Robinson and Kloss)

Pahang: & 55.1948, ¢ 55.1949 Teku Plateau, Gunon Tahan, 5.000-6,000 [t
F 7 55.1950-1951 Wray's Camp, Gunong Tahan, 3,000 [t

Selangor: & 5 5519421943, ¢ & 55.1944-1945 Gunong Mengkuang, Lebar;
4800 ft. & 55.1946, 7 55.1947 Bukit Fraser, above Semangko Pass, Selangor-Pahang
boundary, 4,000 ft. ¢ 55.1952 Menang Gasing, Ulu Langat, 3,000-4,000 ft.

Closely similar in colour ta, but differing from rubectdus by its slightly darker back
and tail, the hairs of which (in this small series) have less course subterminal annulations
which in these specimens are rufous orange, Mensurements of twelve skins and cleven
skulls: head and body 175-208 (197), tail [70-195 (185) and condylobasal length
45.2-49.0 (47.1).

Callosciurns erythracus rubeculus (Miller)

Peninsular Siam: 4 2 5§55.1936-1938 Kao Mong, Bandon, 3,500 . ¢ 55.1939
Kao Tung Sawng. Bandon, 2,500 ft. 2 551940 Khao Luang, Nakon Sri Tamaral,
3,000 It

Perak: & 55.1941 Gunong Kerbaw, 5,000 f,

These specimens agree closely with the description by Miller. The sublerminal an-
aulations of the hairs of the tail in specimens from Bandon are ochraceous while those
specimens from the southern part of Peninsubur Siam and Upper Perak have these an-
nulations rufous orange, as had the type from Trang. The rufous siripes on the under-
parls in 55.1936 and 55,1938 are much reduced. The series averages larger than that
listed above as €. e. youngi. Measurements: head and body 202-240 (213) (six skins),
tail 193-214 (207) (five skins) and condylobusal length 47.5-50.6 (49.1) (six skulls),

Callosciurus erythraeus pramis (Kloss)

Peninsular Sinmi: & 3 55.1927-1929, ¢ ¢ 55.1930-1931 Kob Luk, Raiburi. §
55,1932, 7 2 5$5.1933-1935 Hat Sanuk, near Koh Lak. o _

‘The same range of colour variation as that described by Kloss in the original serics
is exhibited by this small series of specimens: these were collected in April and the

Mus, 29, 1960,
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original series in November. Measurements of eight skins and seven skulls: head and
body 192-207 (201), tail 180-222 (203) and condylobasal length 44,1-47.1 (45.5).

Callosciurus ervthraeos tachin (Kloss)

Central Siam: & & 55.1921-1924, ¢ 9 55.1925-1926 Bangkok.

These specimens are referred to C. e. tachin (which has not been available for direct
comparison) on account of their smaller size. In colour they differ in some respects from
the description by Kloss and from each other. Dorsally, the grey based hairs are tipped
with buff or in some specimens with ochraceous und in one, 55,1926, with rufous. The
muzzle and top of the head is rufous. Four specimens have an indistinct black patch on
the rump. Tail usually black and buff: in 55.1924 and 55,1925 rufous for its distal half
and in 55.1926 rufous tipped. In 55.1923 tail tipped with black hairs, annulated with
bufl. Underparts having little or no trace of a grizzle of buff and grey on the chin, chest
and throut, this condition distinct only in 55.1922, the underside varying from vellowish
to deep rufous. These specimens were collected in February, Measurements of six skins:
head and body [70-1B0 (177}, tail 125-185 {159). Of five skulls (excepl where
stated): greatest length 44.6-47.2 (45.4), condylobasal length 41.9-43.5 (42.5), con-
dylobaslar length 38.7-40.1 (39.4), palatal length 21.7-22.8 (22.4). palatilar Jength
18.6-19.6 (19.1), maxillary toothrow B.8-9.6 (9.3) (four specimens), interorhital

width 15.1-17.3 (16.0), zygomalic width 26.5-28.2 (27.3), diastema 10.1-10.4 (10.2}
{four specimens).

Callosciurus finlaysoni germaini (Milne Edwards)

Pulau Condore, off Cochin China: & & 55.1953-1935, ¢ ¢ 533.1956-1959.

This race is jet black like C. f. nex but, compared with this form, is considerably
reduced in size. Measurements of seven skins: head and body 175-193 (1793, tail 150-
178 (167}, hindfoot 37-41 (39), car 18=21 (19). Of six skulls (cxcept where stated) :
preatest length $7.2-48.4 (47.3), condylobasal length 42.9-44.7 (43.7), palatal length
22.9-238 (23.60), maxillary toothrow 9.2-9.7 (9.5). zypomatic width 274285
(27.9) {lour specimens), interorbital width 16.1-17.5 (16.9). OF ecight skins of C. f.
nox: head and body 195235 (217), tail 158-231 (204), hindloot 4651 (48), ear
19-23 (21) (six specimens). Of six skulls (except where stated) of the latter form:
preatest length 52.4-354.7 (53.6) (four specimens), condylobasal length 48.8-50.6
(49.9) (four specimens), palatal length 26.2-27.6 (26.8), maxillary toothrow 9.8-10.9
(10.3), zypomatic width 31.3-32.5 {31.7) (five specimens), interorbital width 18.4—
20,7 (19.5):

Callosciurus prevosti prevosti (Desmarest)

Pahang: ¢ 55.1962 Triang. ¢ 55.1964 Laban Chindong, Rompin.

Malacea: ¢ 55,1963 Nyalas.

Negri Sembilan: 7 ¢ 55.1960-1961 Ayer Kring.

% 55,1962 (F.M.S, 481/12) is ane of those mentioned by Robinson (1916) in the
description of Sciurus prevost ab. meticulosus, a nume omitted by Chasen (19409 but
treated by Ellerman (1940) as a synonym of Calloseitrus prevosti prevosti.

Callosciurus prevosti wrayi (Kloss)

Peninsular Siam: & 551966 Chong. Trang.

Perak: 2 55.1965 Temengoh. 2 55.1968 Uly Selama.
Dindings: & 55.1970, ¢ ¢ 53.1971-1974 Tanjong Huntu.
Pahang: ¢ 55.1967 Benom foothills. & 55.1969 Kuala Teku.
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Callosciurus prevosti humei Bonhote

Perak: ¢ 55,1975 Parit. 5 55.1976 Sungkai. 7 & 55.1980-1981. ¢ o 55,1982
1983 Changkat Mentri. ¢ 55.1979 Tanjong Malim, Perak—Sclangor boundary,

Selangor: 3 55.1977 Bukit Cheraka. 5 55,1978 Cheras, Y9th mile Kuult Lumpur Rd,
& 35.1984 Rantau Panjung, Rawang. & 55.1985. 0 0 55.1986-|987 Rawang.

Callosciurus prevosti atricapillus {Schlepel)

Sarawak: 3 & 55.768-770. ¢ v 55.771-773 Anyut, Paku, Sarchas. & 55774,
¢ g 5.’{.7?5—7?” Paku, Sarebas. ¢ 55780 Udan, Paku, Surebas.
 This race, and the three following, are fully described (using in part the specimens
listed here) by Banks (1931).

Callosciurus prevosti sarawakensis (Gray)

Sarawak: g & 55.781-782 Gunong Sidong, Samarahan. & 55.783 Bukar, Sama-
rahan. & 55.784 Mora Barue, Samarahan.

_Eanks (1931) synonymises this race with borneoensis Miiller and Schlegel from
Pontianak. This latter race is unrepresented in the British Museum (Nautural History )
and, following Chasen (1940, the name sarawakensis is used for these specimens,

Callosciurus prevosti griseicauda (Bonhote)
Sarawak: & ¢ 55.785=790 Mount Dulit, Baram.

Callosciurus prevosti caroli (Bonhote)
Sarawak: & 535.791, ¢ ¢ 55.792-794 Balingean.

Callosciurus prevosti picens (Peters)
Sumatra: ¢ 55.1988 Toetoengan, Deli. 55,1989 Tunjong Slamat, Langkat,

Callosciurus notatus (Boddaert)

The variations of Callosciiruy notatus in Java are described in considerable detail
by Sody (1929}, Dammerman (1931) and Sody (1933). A small serics of specimens
i the collection of the British Museum {Natural History) (including the types of balstoni,
madurae, tamansari, andrewysi and stresemanni’) suggests that the extensive “lumping”
whereby Dammerman (1931) and, following him, Chasen (1940) recognised two races
and an intermediate form from that island is unjustified. There appear to be four well
marked races of C. notarus in Tava:

Calloscinrus notatos notatos (Boeddasrt)

1785 Scinrus notatus Boddaert, Elencli, Anim, 119, West Java.
1901 Seiwrus andrewsi Bonhote, Amn. Mag. wor, Hist. T 456, Tjigombong, West Java,
A number of other synonyms (some of doubtful application) are Jisted by Chusen

{1940),

West Javar ¢ 2 549396 Wynkoops Bay, 2 5497, ¢ o 54.98-99 Ocdjoengteboe.

A grey bellied race, sometimes with a slight suffusion of ochriceous on the under-

parts, particularly in the inguinal region, confined 1o those parts of south-west Java where
the rainfall is high (ic. greater than 120 inches per annum}).

Callosciurus notatus balstoni (Robinsan and Wrouphton)

1911 Scinris notatus balsteni Robinsen and Wreoughton, Jo Fed. Mol 510 Mus, 4 284, 1l
jap, south cemtral Juva.
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This race appears to be confined to the comparatively less wet zone of central and
west Java where the annual rainfall approximates from 80 to 120 inches, It has the grey
based hairs of the belly tipped with yellow or with orange yellow. The eye rings are broad
and are yellow in colour, as distinct from those of C. 1. notatuy, in which they are narrow
and buffy. Dorsally, the race differs little from notarus. Closely similar material can be
expecled from the drier ‘pocket” on the north coast of J avit, approximately from Batavia—
Cheribon inland to the centrul mountain range and in fact a specimen from Batavia is
indistinguishable from those from Tjilatjap. Intermediates are found along the edges of
the zone: €. n. vanheurni Sody (Natuurk. Tijdschr. Ned.-Ind. 1928, 88: 330. Tjipanas,
near Garoet, west Java) is apparently one such between balstoni and notatics.

Callosciurus notatus madurae {Thomas)

1910 Seiwras novatics madiurge Thomas, A . Mag, Nar. fise. 5; 386, Madura Island,

East Java: & 3 54.100-101, ¢ ¢ 54.102-103 Badjoelmati,

This race is confined to Madura island and 1o the comparatively arid coastal plain
of north cast Java. C. n. madurae is o pallid race with a yellowish tail, narrow orange
vellow eye ring and pale yellow or achraceous bulf underparts. The dorsal surface is
paler than that of balstoni or tamansari. This race, with famansari, occurs in that part
of Java where the annual rainfall averages less than 80 inches. Callosciurus notatus ver-
beeki Sody (Natuurk. Tijdschr, Ned-Ind. 1928, 88: 330. Bandar, Pandangan district,
Rembang, Java) refers apparently to an intermediate between this race and halstani.

Callosciurus notatus tamansari {Kloss)

1921 Seineris notatus temansart Kloss, 7. Fed. Mal. X1, Mus, 10: 230, Idjen Massif, East Tava,
1,600 11,

East Java: © 54.104 Tamansari.

One of the original series. A form in which the underparts are more richly ochraceous
than in the foregoing races and which has the tail more ochraceous above and below.
Dorsally, less grey than balstoni or madurae and tinged on the back with ochraceous.
Callosciurus notatus tamansari may in fact be a synonym of C. n. stresemanni (Thomas)
(Ann. Mag. nat. Hist. 1913, 11: 505) from Bali (Sody (1933) (1949)): the type of
stresemanni (the only specimen available), however, can be separated from ramansari
by its more buffy dorsal surface and by its more richly ochraceous underside, in which
the orange colour extends on to the throat and the underside of the head.

While the series as a whole confirms the view of Dammerman (1931 ) that this
species in Java forms a cline in accordance with Gloger's rule there is evidence to sug-
gest that the cline divides into a number of fairly well defined races whose limits corres-
pond approximately with the major rainfall divisions of the island.

Callosciurus notatus miniatus (Miller)

Peninsular Siam: 2 9 55.1990-1991 Khao Ram, Nakon Sri Tamarat, 2 55.1992
Tang Pran, Tahuatung. & 55.1993, ¢ 551994 Kuo Nong, Bandon, 1,200-1,500 ft. 3
35,1995, ¢ ¢ 55.1996-1997 Chong, Trang. & 55.1998 Gap. Patelung.

Perlis: ¢ ¢ 55.1999-2001 Pclarit.

Kedah: 2 2 55.2004-2005 Kedah Peak. 3,000 1. 2 552006, ¢ 355.2007 Gurun,
50 1t

Perak: ¢ 55.2002 Lengpong. & 55.2003 Uly Selama. ¢ 552008 HukEL_Pudnqg,
& 55.2009, 9 552010 Pondok Tanjong. & 5352011 Batu Tepor, near Taiping Hill
§ & 352012-2013, 2 552014 Telom, Perak-Pahang boundary.
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Dindings: 4 & 55.2015-2016, % ¢ 55.2017-2020 Tanjong Hantu,

Puhang: & 55.2021 Labau Chindong. 9 55.2022 Kuala Rompin. 2 552023
Gunong Sinyum. ¢ 55.2024 Bentong. & 55.2023, @ 552026 Genting, Kuala Lipis.

& 55.2027 Wray's Camp, Gunong Tahan, 3,000 fl. @ 55.2028 Kuala Teku, Tahan
River. 4 55.2029, ¢ 552030 Triung. & 552031 Benom foothills. Sclangor: g
55.2035 Kuala Lumpur. 4 552036, ¢ 53.2037 Klang Gates. & 35.2038 Ulu Gombok.
¢ 55.2039 Cheras, Ulu Lungat, ¢ 55.2040 Menang Gasing, Ulu Langat. © ¢ 35,204 1-
2042 Tambok, Kuala Langat. ¢ 55.2403 Bukit Kutu. ¢ 532044 Ginting Bidai.

Malacca: & 55.2032, ¢ ¢ 55.2033-2034 Nyalas

Negri Sembilan: & 35.2045 Ayer Kring, Negri Sembilun=Pahang border. & 4
§5.2046-2047 Bukit Tampin. & 355.2048 Bukit Lantai

Johore: 7 55.2049 Tanjong Gomak, s & 55.2050-2052 Padang Tuun Segamat.

Trengganu: & & 55.2053-2054 Bukit Jong.

There is little individual colour variution in this large series, which covers the entire
range of C. n. miniatus. The black side stripes in a few specimens are more prominent
than in the majorily, but not so much so as in C. n. singapurensiy, Measurements! head
and body 171-224 (198) (fifty-seven skins), tail 170-203 (188) (fifty-four skins), condy-
lobasal length 44.2—48.0 (45.9) and maxillary toothrow 8.9-0.9 (9.3) { fifty-two skulls in
both instances).

Callosciurus notatus peninsularis (Miller)

Pahang: § 55.2056 Kuala Sembrong, Endau.

Johore: & 55.2055 Bentan, Sungai Bernbau,

These specimens may be readily distinguished from C. n. minigtus by their more
ochraceous underparts. The rufous tail tip is much reduced in both examples. Measure-
ments of six specimens {except where stated) of peninsularis: head and body 188320
(202), tail 178=207 (193) (five skins), condylobasal length 44.8-48.6 (46.4) and
maxillary toothrow 9.1-10.4 (9.53].

Callosciurus notatus singapurensis (Robinson)
Singapore Istand: & 55.2057 Changl. © 55.2058% Bukit Timah.
Twao of the original series.

Callosciurus notatus raptor subsp. nov.

Type locality; Little Karimon Island, Riau Archipelago.

Type: & 9.4.1,152, Skin and skull in good  condition. Collected 30th August,
1908 by H, C. Robinson and E. Seimund. Collector’s No. 1887,

Other material; 3 94,1133, § % 0.4.1.154-156 (%4.1.155 without skull), Little
Karimon Islund.

This race i closely related to Coon. singapurensis but may be distinguished from it
by its smaller size and by the absence of a rufous tail tp.

The upperparts are a grizzle of grey and buff and are very slightly paler than in
singapurensiy while the forearms are achraceous bulf and are much paler than those of
singapurensis. The outer surfaces of the thighs are tinged with bull and are paler :h:{n
those of singapurensis while the well defined ocular ring af orange or orangc vellow in
this race is in raptor much reduced or absent. Tail without a rufous tip. Underparts
orange or ochraceous orange as in singapurensis; the black side stripes slightly reduced
and with an admixture of chestnut or tawny.

Mus, 29, 1960.
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Measurements of the wype specimen: head and body 196, tail 183, hindfoot 43, ear
16, greatest length of skull 47.8, condylobasal length 44.6, palatal length 25.5, maxillary
toothrow 8.8, diastema 10.9, zypomatic width 28.0, postorbital width 17.2. interorbital
width 16.8 and length and hreadth of combined nusals 14.5 % 6.4.

Measurements of a small series of raptor: head and body 172-196 (182) (five
specimens), tail 182—185 (183) (four specimens), condylobasal length 43.2-45.3
(44.4) and maxillary toothrow §.8-9.5 (9.1) (four specimens in both instances). Of
six specimens of singapurensis: head and body 190-212 (205), il 175-224 (190},
condylobasal length 45.1-46.9 (46.3) and maxillary toothrow 9.6-10.2 (9.9). Callos-
citrus notatus nesiotes (Batam Island) and C. . luneris (Bulan Island) are about the
SAME size as singapurensis (condylobusal length in eleven examples of nesiores 45.8—48.0
(46.3)) while C. n. stellaris (Bintang Island) is rather larger (condylobasal length in
five specimens 47.7-49.6 (48.6) ).

The name is an allusion 1o the piracy for which the islands of the Rhio Lingga
Archipelago once formed a basc.

Examples of all named forms of Calloscinrus notatus from the Rhio Archipelage
are now in the collection of the British Muscum (Natural Histery), and, as noted by
Chasen (1940), although all are very near to peninsularis (with the exception of mapo-
rensis (Pulan Mapor) which is o dwarfed form with a pale belly, closely resembling
C. n. pemangilensis but with prominent side stripes) they divide into a number of weakly
marked island races. In cach case the characters marking island races from other parts of
the Peninsula appear to a greater or lesser extent: replacement of the colour of the side
stripes by that of the underparts and their reduction: the teplacement of the orange of
the underparts by vellow; the disappearance of the rufous tail tip and often a reduction of
size. These processes, however, have not advanced as far in the Rhio Archipelago races
as in island groups in other parts of the Peninsular region, ie. the Johore Archipelago.

The races of Callosciurus notatuy from the Rhio group apparently have not been
compared with C. n. rupatius (Lyon) (Pulo Rupat, east coast of Sumatra) (Chasen
(1940) ). A male paratype of rupatins (2.3.29.6, formerly U.S. Nat. Mus. 143403 ) has
the upperparts and the upper surface of the tail darker than in any of the Rhio forms,
and nearest to C. n. stellaris: ventrally, this specimen is rufous orange and is more rufous
than any of the Rhio races, especinlly over the inner surfaces of thie thighs. Ventrally, the
hairs of the tail are annulated with tawny bulf and not bull or vellow bul as in the
forms from the Rhio Archipelago. Callosciurus notatis rupatius is in general a darker,
more heavily coloured form nearer to the Sumatran races of Calloseiurus notatus than
to thase from the Rhio Archipelago.

Callosciurus notatus maporensis (Robinson)
Pulau Mapor, Riau Archipelago: ¢ 2 55.2161-2164.

Callosciurus notatus pemangilensis (Miller)
Pulau Pemanggil, Johore Archipelago: & & 55.2082-2087, % ¢ 53,2088-2100.
Measurements of a series of C. n. pemangilensis: head and body 154-187 (179)
{nincteen specimens ), tail 138-164 (150) (cighteen specimens), condylobasal IerEth
38.5-41.6 (40.4) (nineteen specimens) and maxillary toothrow 8.1-9.1 (8.6) (nine-
leen specimens). '
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Callosciurus notatus aoris (Miller)

Pulau Aor, Johore Archipelago: & & 55.2101-2104, 2 @ 55.2105-2110.

Mcas&:rcmenls of a series of C. n. aoris: head and body 160-179 (171) (ten speci-
mens), l;l_uE 152—168 (157) (eight specimens), condylobasal length 39.2-41.1 {39.9)
(ten specimens) and maxillary toothrow 8.5-9.0 (8.7) (ten specimens ).

Callosciurns notatus famulus (Robinson)

Pulau Dayang, near Pulau Aor, Johore Archipelago: & 35.2111, ¢ 55.2112.

. Callosciuruy notatus pentangitensis and C. . aoris are closely similar in size and
differ only in small details of colour: C. n. famnlus, which is also about the same size
as H?EEE races, differs sharply from them in its much more ochraceous orange underparts
(which resemble thosc of peminsufaris) and by the presence of a rufous tail tip as in
peninsularis. Measurements of an adult male and (in parcntheses) and adult female:
head and body 185 (172), tail 165 (146), condylobasal length 41.9 (41.2) and maxillary
toothrow 8.8 (8.7). '

Callosciurus notatus tinggius subsp. nav.

Type Locality: West side of Pulau Tinggi, Johore Archipelago.

Type: & 55.2075. Skin and skull in good condition. Collected on 20th June, 1915
by H, C. Robinson. Colleclor’s No. G531 F.M.S. Moo 319/ 15

Other Material: & & 55.2069-2074, 55.2076, ¢ ¢ 55.2077=2081, West side of
Pulau Tinggi.

This race is very similar to C. peninsulariy of south-east Pahang but may be
distinguished from it by its paler, more ochraccous underparts, paler back and by the
absence of a rufous tail tip, which, although obsalescent, is present in peninsufariz, The
race may be distingoished from C, 1. subluteny of south-cast Johore: by 1ts slightly
brighter underparts and paler back, which is more prominently grizzled with pale yellow
or bull. The forearms, thighs, checks and head are paler and more achraceous in finggiis
than in sublutens and in this respect the race resembles perninstlaris,

The upper parts and tail of the type are a arizzle of black and ochraceous bull.
The hairs of the head, forearms and thighs are heavily tipped with buft or ochraceous,
while the underparts are orange to ochraceous orange: the lateral stripes are reduced and
are admixed with the colour of the underside to produce a chestnut or fawny colour
(they are black in peninsularis and subluteus). The underside of the tail is heavily
washed with ochraccous buff: over the series as a whole the majority of specimens have
no trace of a rufous tail tip while in a minority this is represented by a few hairs annu-
lated snd tipped with ochraceous orange.

Callosciurus notatus tinggius forms a link between the dwarled races goriy, pertin-
gilengis and famulus from the Johore Archipelago and the mainland peninsularis, 1L may
be distinguished from pemangilensis and goriy by its brighter underparts, more promi-
nent side stripes and greater size and from jamulus by its greater size and by the absence
of a rufous tail tip. In tinggius the back is similar 1o that of the Johore Archipelago races
while the underparts, like those of farulis (which apart from its size closely resemblies
peninsularis) retain the brighter tints of the mainland form. Reduction of the side stripes
has begun in tinggius and the rufous tail tip of the mainland form his almost completely
disappeared.

Measurements of the type specimen: head and body 209, tail 188, hindfoot 44, ear
16, greatest length of skull 50.8, condylobasal length 46.8, palatal length 25.7, maxillary

Mus. 2%, 19660,
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toothrow 9.3, diastema 11.6, zygomatic width 29.4, interorbital width 17.8 and length
and breadth of the combined nasals 13.7 3 7.2,

Meuasurements of a series of C. n. tinggins: head and body 190-209 (199) (ien
specimens), tail 178-194 (187) (nine specimens), condylobasal length 44.2-46.8
(45.8) (nine specimens) and maxillary toothrow 2.3—10.0 (9.7) (nine specimens ), Of
six specimens of sublutens: heud and bady [B1-191 (188); tail 180-199 (188), condy-
lobasal length 45.5-48.0 (46.5) and maxillary toothrow 8.2-9.5 (9.0).

Callosciurus notatus lighti (Chasen and Kloss)

Fenang Island: & 2 55.2059-2063, 55.2067 (skin only}, & & 3520642066,
55.2068 (skin only) Telok Bahang.

These specimens were collected at the same time as the original series. They show
very little reduction of the red element of the tail or of encroachment of the dark side
stripes by the colour of the underside when compared with extensive material from the
mainland. Measurements: head and bady 175-200 (192), tail 175211 (194) (ninc
specimens in both instances), condylobasal length 45.8-47.5 (46.5) (seven specimens
and maxillary toothrow 9.4—10.00 (9.7) (eight specimens),

Callosciurus notatus tenuirostris {Miller)

Pulau Tioman, Pahang Archipelago: 3 2 55.2120-2125, 552126 (skin only).
53.2127, 9 @ 55.2128-2139 Juara Bay. 55.2140 (skull only).

Dorsally, there is little colour variation over this serics. Two specimens have a
poorly defined rufous Lip to the tail but in the majority this is represented by a few hairs
at the tip of the tail annulated with orange red. There is considerable variation of colour

on the underparts which range in colour from deep orange or ora nge red 1o a relatively
pale ochraceous tinge,

Callosciurus notatus watsoni (K loss)
Lantinga Island, off Trengganu, Malay Peninsula: & 552118, ¢ 55.2119.
Two of the original series.
Callosciurus notatus scotti (Kloss)
Little Redang Island, off Trengganu, Malay Peninsula: 3 55.2141.
One of the original series.
Callosciurus notatus plasticus (Kloss)
Great Redang Islund, ofl Trengganu, Malay Peninsuli: & & 55,
55.2116=2117. : -
Part of the original series. @ 552117 is an example of “Mutation 2" of Kloss
(1911).
Callusciurus notatus perhentianus (Kloss)

West Perhentian Istund, off Trenggano, Maluy Peninsula: & & 55.2142-2145, ¢ ¢
5521462148,
Part of the original series.

(%]

113=2115, ¢ ¥

Callosciurns notatus proteus (Kloss)

East Perhentian Island, off Trengganu, Malay Peninsula: 2
55.2154-2160,

Part of the original series. & & 55.2149 and 55.2150 represent “Mutation 2" and
“Mutation 3" of Kloss (1911), respectively.

55.2149-2153, ¢ ¢

=
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Callosciurus notatus dulitensis {Bonhote)

Sarawak: 3 2 55833, 33.848-851, ¢ ¢ 55834, J3.852-853 Sungai Pelandok,
: Paku, Sarebas. 2 1 33.838, 55863, o ¢ 35.839-844. §55.845 (skin only) Anyut,

Paku, Sarchas. 3 3 35.854-855 Udan, Paku, Sarebas. ¢ ¢ 55.856-858 Balingean,
Sarawak, & 2 53859860, 7 55.861 (skin only) Bukar, Samarahan. T 55.862 Mara
Biarue, Samarahan, 35.846-847 (skulls only). Mo precise locality.

Bornean Callosciurus notatus has hitherto been poarly represented in the collection
of the British Museum (Natural Histery): no specimens of difutus are available for
comparison (for a discussion on this race, see Chasen and Kloss (1931)). There is no
topotypical conipus in the collection but a series collected by Shortridge in central and

d from the material listed above by its greyer,
less brightly coloured dorsal surfaces, thighs and feer,
Callosciurus notatus rutiliveniris (Miller)

North Natuna Islands: 3 55.832 (skin only) Sadanau Island.

Callosciurus nigrovittatus nigrovittatus (Harsfield)

1823 Sciurus niprovittatns Horshield, Zool Res Java, 7. West Java [restricted by Kloss
(192131

1831 Scinrns priseiventer Groffroy, in Belanger, Vs
tricted by Kiloss (1921)]):

1921 Sciurns nigrovittrs besiki Kloss; fourn. Fed. Mal. 5t. Mus. 10:371. Tamansari, 1djen
Massif, East Java. 1.600 [t

oy, Indes Orient, 21 147, West lava [res-

West Java: ¢ ¢ 3115117, © 54.118 Tjibodas, 4,000-5,000 f1. ¢ 54.119 Kun-
dang Badak, Mount Gedeh, 7900 ft, 2 & 34125127, ¢ 54.12%8 Qedjoengleboe,
1,000 fr. 2 54.129 Wynkoops Bay, 100 fr.

Middle Java: 1 54,122, ¢ ¢ 54.123-124 Karangbalang, 100 ft.

East Java: # 2 M.105-107, ¢ » S4.108-112 Sodong Jerok, Idjen Massif, 3,900
Io& 54113, ¢ 54,014

Ongop Ongop, Idjen Mussil, 5,700 f1. o - J4,120-121
Tamansari, 1,600 ft.

A series of specimens assembled from various Joe
Dammerman (1931) that there is no Justification fo
besuki. In the majority of specimens the grey colour o
others from both east and west Java have an
which sometimes extends on to the
in brightness of colour an muzzle, si

alities in Java supports the view of
r the retention of the eastern rice
[ the belly extends over the throat:
ochraceous or buffy sulfusion on the throat
anterior part of the chest. No consistent difference
des of head and neck between eastern and western
specimens can be detected in this series. Sody has named a number of races of Callos-

ciurus nigrovittatus from Java which are unrepresented in the collection of the British
Museum (Natural History). These are madsoedi (1929), salakensis (1949}, banta-
mensis (1949), phoenicuruy ( 1949 and rengeerensis (19497,

Callosciurus nigrovittatus johorensis (Robinson and Wroughton)

Pahang: 2 552170 Bentong. & 55.2173 Kuala Rompin. ¢ 55.2178 Triang.

Selangor: & 55.2169 Menang Gasing, Ulu Langat. & 55.2172 Cheras, near Kuala
Lumpur. @ 552177 Ginting Bidai. ¢ 552179 Klang Gates.

Negri Sembilan: § 3 55.2174-2175, 7 55.2176 Gunong Tampin, 1,000-1,200 ft,

Malacca: & 55.2171 Nyalas,

Specimens from Kuala Rompin, T riang, Cherus, Ulu Langat, the Klang Gates, Gin-
ting Bidai and Bentong can be distinguished from the more northerly bilinsitatus only

| Mus. 29, 1960.
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{il in that the cn!uur of l.}m throat is slightly paler, not appreciably extending on to the chest
i a median line and in that the underside of the tail is less brightly coloured,

Callosciurus nigrovittatus bilimitatus (Miller)

Perak: ¢ 55.2165 Ulu Selama. ¢ 55.2168 Maxwell's Hill, Taiping,

Puhang: & 552166 Genting, Kuala Lipis.
| Se!ermgnr: & IET‘E,EII&? 9th mile, Pahang Road, Kuala Lumpur,
E I| This race, distinguished from the more southerly johorensiy by its brighter, more
| rufous colouring on the face, neck, throat and the underside of the tail, was hitherto
{ represented in the British Museum (Natural History) by three specimens from Bukit

Bcsarland Telom River. 55.2167 is very slightly puler on the throat and the underside of
the 1ail and approaches johorensir.

Callosciurns nigrovittatus microrhynchus (Kloss)

Pulau Tioman, Pahang Archipelago: 2 & 53.2180-2187. o 2 53521882141
Juara Bay.

This race differs only very slightly from johorensis: examples of the latter race from
Johore exactly resemble microrhynchus in colour of the underside of the head and throat
but those from localities further north generally have more ochraceous colour on these
. areas. Callosciurus nigrovittatus microrhynchus, however, may be distinguished from
1: jﬂ!!g?rcrza'fs by its greyer tail, which has little of the yellow tinge found in johorensis and

by its slightly smaller size. Mcasurements of twelve skins of microrfiynchus; head and
body 178206 (187), tail 113=177 (133}, OF eleven skulls (except where stated )
condylobasal length 41.2-44.9 (42.8), zygomatic width 27.6-29.7 (28.4) (cight skulls),
i maxillary toothrow 9.0-9.7 (9.3), greatest length of nasals 14.1-15.2 (14.7) and
i preatest width of nasals 6.7-7.9 (7.2). Mcasurcments of fifteen skins of joliorensis: head
|

and body [85-210 (195), tail 116-182 (161). Of fourteen skulls (except where stated } :
condylobasal length 42.9-45.9 (44.4), zygomatic width 28.5-31.2 (29.8) (twelve
skulls}, maxillary toothrow 9.3-9.9 (9.5), greatest length of nusals 13.2-15.5 (14.7)
and greatest width of nasals 6.6-7.7 (7.1).

Callosciurus nigroviltatus orestes (Thomas)

Sarawak: & 35.828, o 2 55.829, 55.830 (skin only) Mount Dulit, 2 2 55.827,
35,5831 (skull only). No exact locality.
Callosciurps melanogaster melanogaster (Thomas)

Mentawi Islands, west Sumatra: & 28:11.2.6 Siporz Island.

Calloscivrus melanogaster mentawi (Chasen and Kloss)
Mentawi Islands, west Sumatra; & 28.11.2.5 (the type specimen) Siberut Iskand. #

Callosciurus hippurus hippuras (Geoffroy)

Peninsular Siam: ¢ 532292 (skin only) Lam-ry, Trang. ¢ 532302 Kao Nong,
Bandon, 1,200-1,500 ft.

Perak: & 55.2294 Ulu Selama. ¢ 552296, ¢ 55.2297 Runuk Tanjong. & 53.23(4
Maxwells Hill, 4,000 f1.

Puhang: ¢ 552298 Kuala Teku, Tahan River. % 552303 Bukit Bangkong.
Rompin. ¢ 552304 Benlong,

Selanpor: ¢ 552305 Rawang. 2 552306 Bukit Fraser, ubove Semangko Pass,
4,000 fr. & 53.2307 Klang Gales.

Burt. RAFFLES
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Megri Sembilan: & 552293 Bukit Tangga, ¢ ¢ 55.2300-2301 Ayer Kring. 3
55.2295 Tanjong Tuan.

Johore: & 55.2299 Padang Tuan, Scgamat,

Callosciurus hippurus hippurellus (Lyon)

Sarawak: 9 35.812 Gunong Sidong, Samurahan,

This specimen agrees well in eolowr with one from Mount Penrisen (mentioned by
Thomas (1892) in the description of C. i pryeri). The race appears to be distributed
along most of the west coast of Borneo, Both this specimen and that from Mount Pen-
risen have a few orange tipped hairs at the tip of the tail.

Callosciurus hippurus grayvi (Bonhole)
1867 Macroxys rufopaster var. bormeensis Grav, Aan. Mag, st Fise, 200 283, Sarawak.
1901 Scivewx hippueax growd Bonhote, Ame Mog, ot Hise, T3 71, [oolnote: nont. #av..

Sarawak: ¢ 55.813, ¢ 55.814 Balingean.

Chasen (1940) wsed borncensis Gray for this race: this name, however, is pre-
occupied in the genus Callosciurus by bornecensis Miiller and Schicgel (in Temminck,
Verli. nat. pesch. Ned. overz: bezite, Zool. 1844 86), 4 member of the prevesii group.
Callosciurus tenuis tenuis (Horsfield)

Kedah: 3 ¢ 35.2224-2326, v 53.2227-2228 Kedah Peak. 3,000 fu

Trengranu: 2 % 352232, 55.2323 (skin only) Bukil Jong;

Dindings: & 4 532229-22330; 5 55.2231 Tanjong Hantu. .

FPerak 2 2 55.2232-2233 Telom, Perak—Pahang boundary, 3.500 f. ¢ 55.2234
Butu Tegor, near Taiping Hill. ¢ 552235, ¢ 55.2236 Changkat Mentri, & 55.2238,
v 55,2239 Temengoh, & 552240 Ulu Selama, ¢ 552243 Gunong Kerbau, 4 55.2237
Perak. 33.2241 {(skull enly). Mo precise locality,

Pahang: & & 55.2209-2210, v 55.2211 Kuoaly Teku, Tahan River. ¢ & 55.2212-
2213, ¢ 552214 Kuala Tahan, ¢ 55.2215 Gunong Tahan, ¢ 552216 Benom fool-
hills, 552217 Wray's Camp, Gunong Tahan, 3.000 It, 4 332218 Gunong Sinyum.
1,595 ft. & 55.2219 Genting. Kuala Lipis. & 55.2220 Punyum, Kuala Lipis. ¢ 55.2221
Bentong.

Selangor: & & 55.2202-2205, < 55.2206 Ginting Bidai, 1,000-2,300 fl. %
55.2207 Klang Gales. ¢ 552208 Rawang, west of railway, near mines. N

Negri Sembilan: 2 552242 Bukit Lantai. ¢ 55.2195 Aver Kring. & & :!:1,2['-)5_—
2197, ¢ ¢ 55.2198-2199 Gunong Tampin, 1,000-2,700 ft. & = 55.2200-2201 Bukit
Tangpa, 1,300 fL.

Singapore Island: & 55.2192, ¢ ¢ 55.2193-2194 Changi.

There is little colour variation in this long series, which covers most of the range of
C. t. tenuis. Measurements of forty-six skins and forty-one skulls: head and body 120-
155 (135), tail 94124 (111), condylobasal length 31.8-35.1 (33.3) and maxillary
toothrow 6.4-7.4 (6.9).

Callosciurus tenuis surdos (Miller)

Peninsular Siam: ¢ 55.2244, Chong, Trang. 250 fl. ¢ 55.2245 Khao Ram, 1,200
ft, & 55.2246 Gap, Patelung, & 552248, 2 55.2249 Khao Luong, Makon Sri Tamarat,
2,000 ft.

Perak: 2 552247 Lenggong. .

Measurements of six skins and three skulls: head and body 126-142 (1386), tail
102-123 (109), condylobasal length 32.9-34.0 (33.6) and maxillary toothrow 6.6-7.1
(6.9).

Muos, 249, 1960,
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Callosciuros tenuis gunong (Robinson and Kloss)

Peninsular Siam: ¢ ¢ 55.2250-2251 Kao Nong, Bandan, 3,500 ft.
Two of the original series.

Callosciuros tenuis tahan (Bonhate)

Perak: ¢ @ 55.2252-2353, ¢ ¢ 55.2254-2255 Gunong ljau, 4,700 ft. o 55.2256
Maxwell's Hill, Taiping, 4,000 ft.

Pahang: 55.2271 Teku Plateau, Gunong Tahan, 5.000-6,000 ft. 3 355.2272 Wray's
Camp, Gunong Tahan, 3,000 It

Selangor: @ ¢ 552357-2260 Menang Gasing, 3.000-4,900 ft. & 55.2261 (skin
only), 552262 (skin only) Gunong Mengkuang Lebar. 4,800 fL. & 3 55.2263-2264
Bukit Kutu, 3,400 ft. 2 552265, ¢ 55.2266 Ginting Bidai, 1.800 ft. § 552267,
7 9 35.2268-226% Semangko Pass, Selangor—Pahang boundary, 2,700 ft. ¢ 55.2270
Bukil Fraser, above Semangko Pass, 4,000 ft,

Measurements of twenty skins and eighteen skulls: head and body 140-182 (160),
tail 120-152 (133), condylobasal length 37.6-40.5 (38.8) and maxillary toothrow
8.0-8.6 (4.3).

Callosciurus tenuis tiomanicos (Robinsan)

Pulau Tioman, Pahang Archipelago: ¢ 2 55.2273-2275. ¢ ¢ 55.2276-2278 Juara
Bay.

Part of the original series.

Calloscivrus tenuis parvos (Miller)

Surawak: 3 & 55.795-796, ¢ 55797 Ulu Paku. Sarebas. 2 55.809, ¢ ¢ 55.810—
811 Anyut, Paku, Sarcbas. 4 & 55.798-799, ¢ 55.800 Mount Dulit, Baram, 3,000-
3400 ft. & & 55.801-803 Gunong Sidong, Samarahan, 1,200 ft. ¢ & 55.8D4-805, ©
35.806 Bukar, Samarahan, ¢ ¢ 55807 (skin only), 55.808 Entawa, Samarahan,

There is little colour variation in a series from a number of localitics in Sarawak.
Males collected in October—January are frequently more than usually rufous on the
shoulders and have a strong infusion of yellow orange or orange in the inguinal region.
Measurements of fifteen skulls and thirteen skulls: head and body 127-167 (148), Ll
115-135 (126), condylobasal length 33.1-36.8 (35.3) and maxillary toothrow 7.1-7.7
(7.3),

Callosciurus brookei {Thomas)
Sarawak: 2 # 55815-817. v ¢ 55818=819 Mount Dulit, Baram. 3.200-3,500 L

Calloscivrus lowi lowi (Thomas)
Sarawak: 3§ 55.820. © ¢ 55.821-823 Mount Dulit, Baram, 3,400 ft. 3 55.824
Gunong Sidong, Samarahan, 1,200 f ¢ & 35.825-826 Bukar, Samarihan.

Callosciurns lowi robinsoni (Bonhote)
Peninsular Siam: ¢ 552279 Tasan, Chumpawn. ¢ 5352280 Kao Mong, Bandon.
Perak: ¢ 552281 Temengoh. ¢ 55.2282 Changkal Mentn.
Pahang: ¢ 53.2286 Triang. ¢ 552291 Kuala Teku.
Sclangor: & 55.2283. ¢ 55.2284 Ginting Bidai, 1,800 [t & 552285 Rawang.
3 552287, ¢ 552288 Klang Gales.
Negri Sembilan: & 55.2289. ¢ 552290 Ayer Kring.

Burt. RAFFLES
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Meneles herdmorei berdmorei (Blyth)

Peninsular Siam: g & 55.2309-2310, 29 552311-2312 Nongkok., Grabi
(=Krabi). 2 552313 Tasan, Chumpawn, 220 f1. 2 55.2314 Tap-li, Pakchan, 2
25.2315 Renong River.

Pulau Panjang, off west coast Peninsular Siam: & 55.2316, @ 55.2317 Telok Poh.

Junk Seylon, off west coast Peninsular Siom; 3 552318, 5 55.2319 Telok Pules,
Tongka, & 55.2320 Klong Tun Sai. Tongka. ,

Although referred to M. b, berdmorei, in some respects these specimens are inter-
mediate between that race and M, b. peninsularis from Bandon, Compared with typical
and lopotypical material of peninsularis they are slightly paler, especially on the head,
and their colour is less intense between the dorsal stripes, the central one of which is
more diffuse than in peninsularis. The material listed above, which is mainly from the
west coast of Peninsular Siam, closely resembles two specimens from Klong Ban Lai,
Patiyu (Kloss (1916: 23)) and others from Sullivan Isiand and Kisseraing Island,
Mergui Archipelago. A series of M. b. berdmerei in the British Muscum (Natural His-
tory) shows that animals [rom the western eoast of Peninsular Siam, cxtreme south
Tenasserim and the Mergui Archipelago are darker and more olivaceous dorsally than
those from central Tenasserim and Burma. The dorsal stripes are more prominent in
southern specimens, and the intervals between the stripes are more brightly coloured.
Northern specimens are nearer to M. b. consularis and have the mid-dorsal and side
stripes much reduced and in some cases obsolete. Such specimens are only very slightly
darker above than typical consularis.

Menetes berdmorei peninsularis Robinson and Kloss

Peninsular Siam: & 55.2321, ¢ ¢ 55.2322-2324 Ban Kok Klap, Bandon, 50 fi.
These specimens are part of the original series.

Menetes berdmorei consularis Thomas

Peninsular Siam: ¢ 55.2325 Koh Lak, Raibur,

Menetes berdmorel consulariy was tentatively synonymised with M, b, mouhati by
Ellerman and Morrison-Scott (1951). A good series of skins, however, suppests that
consularis is not synonymous: it is a pallid race with no trace of a median dorsal stripe,
ranging from the eastern parts of Tenasserim and Burma through north, central and
Peninsular Siam into Cambodia and northern Cochin China. Specimens from Tay-ninh,
Cochin China and Angkor, Cambodia lack a median dorsal stripe: others from Kon-tohn,
Annam, Dak-to, Annam and An-Binh, Cochin China have a narrow dorsal stripe and
are slightly darker dorsally, These tend towards M. b, mowhoti, a darker, more brightly
coloured race, ranging from south-east Siam into sputhern Cambodia, southern Cochin
China and southern Annam,

Lariscus insignis jalorensis (Bonhaote)

Peninsular Siam: &4 552350 Kao Nong, Bandon, 1,200-1,500 ft.

Perak: ¢ 552347 Changkal Mentri. & 532348, ¢ 552349 Bukit Padang. ¢
55.2351 lchoe. & 532353 Parit. z 552354 (skin only), @ 2 552355-2356,
55.2357 (skin only) Rupnuk Tanjong. & 55.2358 Telom, 3,500 ft. 55,2359 (skin only)
Tanjong Malim. & & 53.2385-2388, 55.2389-2390 Batu Tegor. Taiping,

Pahanp: ¢ ¢ 53.2363-55.2364 (skin only) Benom foothills. @ 552365 Kuala
Teku, Tahan River. ¢ 55.2366 Bukit Fraser, above Scmangko Pass, 4,000 ft. 3

Mus. 29, 1260,
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552367, ¢ 55.2368 (skull only) Triang, Pahang. ¢ 55.2373 Punyum, Kuala Lipis. 3
55.2384 Genting, Kuala Lipis. :

Selangor: @ 552374 Gunong Mengkuang Lebar, 4,800 ft. 2 55.2375 Rawang.
west of the railway, near mines. & 55.2376 Rantau Ranjang, Rawang,

Negri Sembilan: 8 55.2377, ¢ ¢ 55.2378-2379 Ayer Kring. 2 552380, % ¢
35.2381-2382 Bukit Tangga, 1,300-1.400 ft

Malacca: & 55.2383 Nyalas.

Specimens from Malacca, Negri Sembilan and the southern parts of Selangor and
Pahang are more reddish on the back, fanks and thighs than those from more northerly
localities and tend towards L. i, meridionalis.

Lariscus insignis fornicatus Robinson

Pulau Tioman, Pahang Archipelogo: & 352391 Juara Bay,
One of the original series.

Lariscus insignis diversus (Thomas)

Sarawak: ¢ ¢ 55.8064-865 Anyul, Puku, Sarebus. & 55.866 Ulu Puku, Sarcbas,
§ & S55867-868 Gunong Sidong, Samarahan. & 55869, ¢ 55870 Entawa
Samarahan.

In general, this material aprees closely with the type bot specimens from Gunong
Sidong (collected in October) have the belly and the inside of the thighs strongly washed
with rufous.

Lariscus insignis javanus (Thomas and Wroughton)

West Java: & 54.135, 9 54.136 Tjibodas, 5,000 ft. & 54.137, v ¢ 54.138-13%
Wynkoops Bay, 100 ft.

In Java, Lariscus insignis has been divided into three races, javanus, vulcanus and
murianuy. The latter is not represented in London. On the evidence of a small series from
various localities in Java I am inclined to agree with Dammerman (1931) that valcanus
cannot be separated on grounds of colour, Kioss diagnosed the race on one character:
“hairs of tuil tipped with buff or tawny instead of white”. Sody (1949) adds that the
maxillary toothrow is shorter in valcanus. A specimen from Tjibodas has white hair tips
at the proximal and central parts of the tail and buffy tips at the end: another from
Cheribon has almost no white tipped hairs in the tuil. One from Tamansari has a buffy
tail with a few white tipped hairs at the sides while another from Tji Wangie, Preanger
also has the tuil hairs predominantly tipped with buff. The colour of the underside varies
considerably in the series but in general specimens [rom east Java are more ochraccous
beneath than those from west Java (which have ochraceous or orange colours confined to
the sides of the throat, flanks and inside of the hind legs and which are otherwisce grey)
but the difference is very small and by no means regular. Specimens from the Idjen
Massif, however, average somewhat smaller than those from west and central Java and
on this ground are here referred to L. i, vulcanus.

Measurements of specimens from west and central Java (seven specimens unless
atherwise stated): head and body 185-220 (192), tail 107-120 (112) (four specimens),
condylobasal length 44.1-47.5 (45.9) (six specimens), palatal length 25.3-27.5 (26.3),
maxillary toothrow 9.5-10.0 (9.8), zypomatic width 27.0-28.4 (27.8) and diastema
12.3-13.6 (12.9).

BuiL. RAFFLES
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Lariscus insignis voleanus Kloss

East Java: ¢ 54.130 Sodong Jerok, Idjen Massif. near Banjocwangie, 3,900 ft.
2 4 54.131-133, 7 54.134 Ongop Ongop. Idjen Massif, 5,700 ft. ¢ 54.140 Tamansari,
1.600 fL

Measurements of specimens from the Idjen Massil (six specimens unless otherwise
stated): head and body 167-195 (183), tail 105-122 (114), condylobasal length 43.7—
45.1 (44.5) (five specimens), palatal length 23.8-25.2 (24.5) (five specimens), maxillary
toothrow 9.1-9.7 {9.3) (five specimens), zygomatic width 27.0-28.8 (27.5) (four speci-
mens) and diastema 11.8-12.5 (12.3).

Lariscus insignis siberu Chasen and Kloss
Mentawi Islands, west Sumatra; ¢ 28.11.2.7 (the type specimen) Siberut Island,

Dremomys rufigenis rufipenis (Blanford)

Peninsular Siam: ¢ 35.2392 Tasan, Chumpawn.

This specimen can only be referred provisionally to 0. r. rufigenis. Chasen (1940:
147, footnote) refers to a lighter coloured race occurring in the extreme north ol Penin-
sular Siam which he allocates (without direct comparison of specimens) to rufigenis. This
specimen, compared with rufigenis, is paler dorsally, the hairs having ochraceous buft
tips. The feet are redder and the throat is whiter with no trace of buffy staining. Dersally,
the hairs of the tail are liberally tipped with silvery white, much as in belfieldi. The ear

patch is white as in this race (a character of little importance according to Robinson and
Klass (19151 ).

Dremomys rufigenis bellieldi (Bonhole)

Peninsular Siam: 9 55,2393 Kao Nong, Bandon, 3,500 ft. @ 55.2394 Khao Luong,
Nakon Sri Tamarat, 3,000 ft.

Pahang: © 55.2395 Perak—Pahang boundary. 3,500 ft. & & 55.2398-2399 Bukit
Fraser, above Scmangko Puss, 4,000 ft.

Selangor: & 55.2396, © 55.2397 Gunong Mengkuang Lebar, 4,200 fr.

Rhinosciurus laticaudatus tupaioides Blyth

Peninsular Siam: 2 55.2400, ¢ 55.2401 Nongkok, Grabi (—=Krabi), ¢ 55,2402
Tasan, Chumpawn, 220 ft. 5 552403, ¢ ¢ 3524042405 Ban Kok Klap, Bandon.
50 fL.

Perak: 4 & 55.2406-2407 Parit. ¢ 552408, ¢ 55.2409 Runuk Tanjong.

Pahang: & & 55.2410-2411 Benom [foothills. ¢ 55.2412. ¢ 552413 Kuala
Tahan. & 552414 Gunong Sinyum, 1.595 [t _

Selangor: ¢ 552415 Raniau Panjang Rawang ¢ 532416 Rawang, wesl of the
railway, near mines, & 552417 Klang Gates, 800 L 7 552418 Ginting Bidai, 2,300 fu,

Negri Sembilan; ¢ 55.2419 Bukit Tangga, 1400 1. & 552420, ¢ 535.2421 Ayer
Kring,

Rhinosciurus laticandatus leo Thomas and Wroughton
Singapore Island: & 55.2422 Changi.

Rhinosciurus Inticaudatus robinsoni Thomos
Pulau Tioman. Pahang Archipelago: 3 & 55.2423-2425, ¢ 552426 Juara Baoy.
o §5:.2427.
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Tamiops meclellandi novemlineatus (Miller)

Tenasserim: & 55.2328 Victoria Point,

Peninsular Siam: & 552326 (no skull), ¢ 552327 Khao Luong, Nakon Sri
Tamarat, 2,000 . ¢ 552329 Marmok, Pakchan. & & 55.2330-233]1 Tap-h.
55,2332 Kao Nong, Bandon, 1,200-1,500 f{,

Perak: # 552333, 9 552334 Gunong ljau, 4,000-4,500 ft. ¢ 55.2335 Maxwell's
Hill, 3,500 fi. & 55.2336 Telom, 3.500 ft.

Pahang: & 55.2337 Scmangko Pass, Selangor—-Pahang boundary, 2,700 ft. 3
552338, 7 7 55.23349-2340 Bukit Fraser, above Semangko Pass, 4,000 ft.

Selangor: 4 55.2341, ¢ 552342 Ginting Bidai, 1,800-2.300 ft. & & 55.2343-
2344, © 552345 Gunong Mengkuang Lehar, 4,800 Tt

Specimens from the northern part of Peninsular Siam and extreme south Tenasserim
are referred o this race because of their slightly smaller skulls, smaller bullae and
because the hairs of the white ear tuft have little black at the base when compared
with 7. m, barbei from Tenasserim and Burma. This race, which is very close to barbei,
therefore extends into the Palacarctic Region as defined by Ellerman and Morrison-
Scott (1951).

Tamiops mcclellandi barbei (Blyth)
Peninsular Siam; & 55.2346 Hat Sanuk, pear Koh Lak, Raiburi.

Rheithrosciurus macrotis (Gray)

Sarawak: ¢ 55765 Ulu Paku, Sarebas. & 55.766 Ulu Anyut, Paku, Sarebas. ¢
55.767 Mount Dulit, Baram.

Nannosciurus melanotis borneanus Lyon

Sarawak: ¢ 55871 Mount Duolit, Baram. & 55.872 Ulu Paku, Sarebas. 4§ 4
55.873-874 Gunong Sidong, Samarahan. ¢ 55.875 Entawa, Samarahan.

MNannosciurus whiteheadi (Thomas)
Sarawak: & 55.876, ¢ ¢ 55.877-878 Mount Dulit, Baram, 3,400-3,500 ft.

MNannosciurus exilis exilis (Miiller)

Sarawak: 2 & 55.879-880, ¢ 55.B81 (skin ooly) Paku, Sarebas. @ 55.883 Anyut,
Sarebas. ¢ 53.882 Bukar, Samarahan.

Rattus rattos diardi (JTentink)

Perak: & 552930 Rungkup Estate. Bagan Daloh.

Penang Island: 5 55.2931, ¢ 55.2932 (skin only) Telok Bahang.

Selangor: ¢ 552934 Muscum Quarters, Kuala Lumpur. & 552933 Semangko
Pass, Selangor-Pahang boundary, 2,700 fL. ¢ 552935 Klang Gates. ¢ 55.2936
Tanjong Karang, near Kuala Sclangor. ¢ 55.2937 Ampang, Selangor, § 55.2944 Pulau
Angsa, off Sclangor coast.

Johore: & & 55.2938-2039, ¢ ¢ 55.2940-294] Tanjong Surat.

Singapore Island: ¢ 55.2942 Ponggol. 3 55.2943 Cavanagh Road. i

Sarawak: © 9 55.884-886 (skins only) Sungai Pelandok. Paku, Sarebas. 2 55.887
{skin only) Anyut, Paku, Sarcbas. )

East Juva: ¢ 54.141 Sodong Jerok, Idjen Massif, near Banjoewangie, 3.900 ft.

West Java: ¢ 54.142 Tjiomas, 1,000 ft

Christmas Island, Indian Ocean: ¢ 33.3186.
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This series of the Malayan House Rat conforms accurately to the analysis of the
form by Chasen ( 1933a). Measurements of fourteen specimens from the Malay Peninsula:
head and body 163-216 (188), tail 162231 (201), occipitonasal length 40,5-45.6 (43.00,
condylobasal length 38.6-43.6 (40.9) and maxillary toothrow 6,7-7 5 (71}

Rattus rattus argentiventer (Rebinson and Kloss)

1916 Epimys rattuys argetitiventer Robing

i ) nson and Kloss, fowrn. Stes, Br. Roy. Asiar, Sec. No. 73:
274. Pasir Genting, west coast of Sumatra,

V918 Ratins rattns brevicandatus Horst und De Raadt
1921 Rertus rattus bali Kloss, Treabia, 2: 123, Bali.
(1 1941 Rateus raren eftasent Sody,

v Zoal, Meded, 4t 69, Tava,

Trewhia, 18: 269, Kriun, Perak, Malay Siates.

Kedah: 9 553147 Kedah Peak, 3,000 ft.

Perak: 3 553146 Maxwell's Hill, Larut, 3,500 ft.

Selangor: 2 553145 Cheras, near Kua

Sarawak: ¢ v 55.888-889 Sungai Pelandok, Paku, Sarcbas. ¢ 55.800 Balingean.

East Java: 2 3 34.143-146, ¢ 54.147 Badjoelmali, 100 ft,

Specimens from Java, all of which except 54.146 are young adults with barely
worn teeth, closely resemble the type dorsally but ventrally ure whiter, only two, 54.143
and 54.145, showing any considerable suffusion of grey on the underparts. Javan material
has the feet slightly paler than those of the type. Ventrally, all show indications of a
darker gorget and mediun line. Specimens from Sarawak are identical with the type
venlrally but dorsally are less coarsely grizzled with black and bulf, The size differences
used by Sody (who employed the measurements listed by Chasen (1933a) and one
specimen from Chasen’s series) do not apply to two adult specimens from the Malay
Peninsula which are in close agreement with the type of argentiventer in both size and
colour, although together with the type specimen of chaseni they lack much of the pale
grey found on the underparts of the type of argentiventer (see also Harrison (1957)).
For the present, therefore, T have retained argentiventer for the Peninsular form, pending
the examination of a large series, Measurements of four adults from Java and Borneo:
head: and body 156-176 (167), tail 152-194 (167), occipitonasal length 39.6-41.2
(40.5), condylobasal length 38.0-39.5 (38.8) and maxillury toothrow 7.0-7.3 ( T
Measurements of an adult male and female (in parentheses) from the Malay Peninsula:
head and body 200 (185), tail 175 (172), occipitonasal length 43.7 (40.8). condylo-
basal length 42.2 (38.5) and maxillary toothrow 7.8 (7.6).

Rattus rattus jalorensis i Bonhote)

Kedah: & 552947 Kedah Peak, 3,000 f.

Perak: & 55.2945 Temengoh. © 552952 Bauwy Tegor, near Taiping Hill,

Dindings: & 55.2048, o 5572044 Tanjong Hantu. & 55.2950, ¢ 2951 Pulay
Pangkor Besar.

Penang Island: 2 55.2956, ¢ 55.2957 Telok Bahang.

Trengganu: & 552946 Bukit Jong.

Pahang: © 552960 Labau Chindong, Rompin. 2 55.2961 Labong Endau,

Selangor: 4 4 55.2953-2954 Kuala Lumpur. 5 55.2955 Cheras, ncar Kuala
Lumpur. 2 55.2959 Bukit Fraser, ubove Semangko Pass, Selangor—Pahang boundary,
41Dﬂ?\]il§‘:ri Sembilan: £ 35.2958 Gunaong Tampin, 2 553189 'l'anjr:ng Tuun,

Puiuu Berhala, Straits of Malacca: 4 352962, ¢ ¢ 55.2963-2964.

la Lumpur.
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 Rattus rattus jalorensis is fully described by Chasen (1933a). There is some varia-

tion in dorsal colour, most specimens having the back dull in colour, while a minarity
have the back brighter and more rufous, especially over the rump. Such specimens were
referred to K. r. rufescens (Gray) by Bonhote (1903). This series, like that examined
by Chasen, displays wide variation in oceipitonasal length, the maximum value for this
measurement in twenly-three adult skulls being 18.3 per cent above the minimum. How-
ever, there is no evidence to support the view that a smaller form, jalorensis, in the Malay
Pe:ninsuln, differs from a larger form, “rufescens” in darker back, black feet and shorter
tail and ear, a conclusion also arrived at by Chasen from the examination of a similar
series. The ventral surface varies from white through a dirty crcam colour to white
clouded with grey, and is sharply demarcated at the fanks. Three specimens from Pulau
Berhala possess no characters differentinting them from jalorensis of the mainland. Mea-
surements of nineteen skins and twenty-three skulls: head and body 143-170 (158),
tail 160-198 (173), occipitonasal length 37.1-43.9 (39.8), condylobasal length 35.2-
41.4 (37.9) and maxillary toothrow 6.1-7.1 (6.7).

Rattus rattus jalorensis X tikos

Peninsular Siam: ¢ 55.2965 Krong Mun, Trang. ¢ 55.2966 Khao Ram, 1,200 0
& 552967 Ban Kok Klap, Bandon. ¢ 55.2068 Ko-Khau, Trang. 2 55.2969 Tap-li
(Klong Wan), Pakchan. & 55.2970 (skin only), » 55.2971 (skin only) Kok Lak,
Raiburi. 4 & 33.2972-2974 (skins only) MNongkok, Ghirbi,

Junk Seylon, off west coast Peninsular Siam: £ 55.2975 Telok Pales.

As suggested by Chasen (1933a) this seems a convenient method of designating
rats of the jalorensis type occurring in the Malay Peninsula from about 8% N. north 1o
southern Tenasserim on the western side of the Peninsula and to Koh Lak (or perchaps
[urther north) on the eastern coast. They cannat be referred to jolorensis for although
they are variable in size their tails consistently sverage longer and the mujority (espe-
cially those from the northern part of this area) are much brighter in colour dorsally
than the dull jelerensis from that part of the Peninsular south of about 7% N, As far as
can be estublished (a number of the skulls are missing) this serics conlorms closely
to that examined by Chasen, Specimens from Bandon, Pativu, Pakchan and Koh Lak
have the black element in the dorsal pelage much reduced when compared with jalo-
rensis and the grey based hairs are tipped with ochriccous rather than the brownish
tipping of the latter race. Those from Ghirbi and Trang arc duller, and are nearer to
falarensis but those from Ghirbi are larger than jelorensiv, Specimens from Koh Lak
and the mainland immediately adjacent are exceptionally long-tailed, a point also noted
by Chasen (1933a). Measurements of four skins from Koh Lak, Pakchan and Patiyu:
head and body 164—171 (167), tail 194-217 (209). Of three skins from Ghirbi: head
and body 158-178 (170), tail 173-200 (190). Of four skins from Bandon and Trang:
head and body 161181 (171}, tail 167194 (180),

Rattus rattus roquei Sody

East Java: & & 34.148-150, ¢ ¢ 54.151-154 Tamansari, 1,600 ft,

Middle Java: 2 2z 54.155-157 Karangbolang, 100 ft.

West Java: & & 54.158-159 Wynkoops Bay, 100 fl. ¢ 54.160 Oedjoengleboe;
1,000 ft.

Dammerman (1938) synonymised Rattus ratius roquel with Rattus ratius jalorensis
of the Malay Peninsula. These specimens, however, are rather larger than the series al
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jalerensis examined abowve, and, in particular, have a much longer tail. Measurements of
thirteen skins and twelve skulls: head and body 150-190 (170), tail 192222 (204),
accipitonasal length 39.7-45.0 (41.7), condylohasal length 37.8—42.1 (39.0) and maxil-
lary toothrow 6.9-7.7 (7.3).

Rattus rattus batin Robinson

Pulau Mapor, Riau Archipelago: 2 49429 (the lype specimen), & 55.2976
Mentigi, west side of island. 3 & 55.2977-2978, ¢ ¢ 55.2079-2082,

The collection of the British Museum (Natural History) contains good series of
Rattus rattus from the islands of the Riau Archipelago. Specimens from Puliu Bintang,
Pulau Batam and Pulau Sau (a small island between Bintang and Batam) are much
darker dorsally and average larger than jalorensis of the mainland, They are referable to
Rattus raitus rhionis, Measurements of eight skins and nine skulls: head and body 169—
186 (179), tail 164—199 (181), occipitonasal length 40.4—44.6 (42.5), condylobasal
length 39.6-42.3 (40.7) and mazillary teothrow 6.7-7.5 (7.1). Those from Pulau
Kundur, Pulau Karimon, Little Karimon Island, Pulag Merah {near Pulau Karimon)
and Tulung Island are referable to Rattus rattus kunduris. They are lngger than jalorensis
ol the mainland, and are darker dorsally, with longer, harsher pelage. Ventraliy, they
are creamy white or white, sometimes faintly sullied with grey. Some variation in colour
and size occurs between specimens from different islands. Specimens from Little Karimon
are slightly paler above than those from Kundur and Kuarimon and have the dorsal
pelage and the flanks rather more coarsely streaked with ochraceous, while a small
scries from Pulau Merah, although closely similar to topotypes in colour, has the dorsal
pelage slightly shorter and less liberally sprinkled with long dark brown hairs. Measure-
ments of series from the various islands:

Pulau Kundur: head and body 156-185 (173) (seven skins), tail 176-195
{186) (five skins); occipitonasal length 41.8-46.8 (43.9), condylobasal length 40.3-
44.5 (42.2) and maxillary toolhrow 6.9-7.6 (7.2) (seven skulls in cich instance).

Pulau Karimon: head and body 152-183 (167) {iweniy-six skins), il 165—
215 (188) (twenty-five skins), occipitonasal length 40.5-45.8 (43.2), condylo-
basal length 38.643.3 (41.2) and maxillary toothrow 7.0-7.5 (7.3) {twenty-
seven skulls in each instance).

Little Karimon Island (eight specimens); head and body 150-167 (160,
tail 162-208 (185), occipitonasal length 41.3-44.5 (43.0). condylobasal length
39.042.3 (40.9) and maxillary toothrow 6.9-7.6 (7.3).

Fulaw Merah {six specimens): head and body 157-175 (163), tail 161-153
(175), occipitonasal length 40.5-42.7 (41.6), condylobasal length 40.0-41.2
(40.6) and maxillary toothrow 7.0-7.4 (7.1).

Tulang Island (adult male, female in parentheses): head and body 180 (180},
tail 210 (181), occipitonasal length 47.0 (43.4), condylobasal length 45.2 (41.8)
and maxillary toothrow 7.7 (7.4).

Rattus rattus batin (which is separated geographically from Aundiris by the very
much darker rhioniv) resembles kunduris (especially from Little Karimon Island) but
is more reddish brown on the back and in colour shows an approach towards the main-
land jalorensis. It differs from jalorensis, however, in greater average size, harsher pelage
and a greater degree of development of the long black hairs on the lower back. Measure-
ments of six skins and fve skulls of R. 7. batin: head and body 177-194 (183), tail 193-
206 (202), occipitonasal length 41.444.0 (42.6), condylobasal lenpth 39.7-41.5
{40.4) and maxillary toothrow 6.5-7.4 (7.1).
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Rattus rattus jarak (Bonhote)

Pulau Jarak, Straits of Malacca: 3 3 55.2983-2991, 55.3001 (skin only}, ¢ ¢
55.2992-3000, 55,3002 (skin only).

Dorsally, Ratius rattus jarak is darker and has longer pelage than jalorensis, It is
not as dark on the back as rfiionis, but is darker above than either kunduris or batin.
The development of long black piles on the lower back is less marked in this race than
in lhc_lse from the Riuu Archipelago. The underparts of these specimens are dirty white,
occastonally stained with grey. They are part of the series measured by Robinson (1916).
Measurements of twenty skins and seventeen skulls (except where stated) : head and body
155185 (168), tail 160-193 (177) (seventeen skins), ocripitonusal length 38.5-42.1
{40.6), condylobasal length 37.2-39.9 (38.8) and maxillary toothrow 6.1-6.8 (6.5).

Rattus rattus rumpia (Robinson and Kloss)

Pulau Rumpia, Sembilan Islands, Straits of Malacca: 3 3 55.3004-3006, 55.3009~
3010, 2 ¢ 55.3007-3008.

Rattus rattus rumpic dilfers [rom jarak m its much large size, longer tail and slightly
paler, more ochraceous dorsal colour, which in some specimens tends towards jalorensis.
It differs from the latter race in greater size, longer tail and generally darker back. Mea-
surements of fifteen specimens: (except where stated): head and body 169-201 (187),

tail 199-233 [2_21)} (fourteen skins), occipitonasal length 43.0-46.6 (45.0), condylo-
basal length 41.0-45.7 (43.2} and maxillary toothrow 7.2=7.9 (7.5).

Rattus ratius subsp.

Pulau Lalang, Sembilan Islands, Straits of Malacca: & 5353011, 2 2 55.3012-
3013.

Chasen and Kloss (1931a) examined six rats from Lalang lsland and concluded
that they could be referred neither to jarak not Lo rumpia. They suggested that the Lalang
rat represented either a large jarak or a small rempia, a definition aptly describing these
specimens, which on size can be referred to neither race. Dorsally, the males arc paler
than jarak, having a greater admixture of buff tipped and ochraceous tipped hairs on the
back and especially on the Ranks. In both male specimens, the dorsal black tends to
gather into the median line. The female, however, is darker above and resembles jarak.
Ventrally, the males are yellowish (a condition exhibited by occasional male specimens
of rumpia and by one male of the series ol jarak) while the female is dirty white as is
jarak. Measurements of an adult male and female (in parentheses): head and body 178
(180}, tail 190 (188), occipitonasal length 41.8 (41.4), condylobasal length 40.4
(39.5) and maxillary toothrow 7.2 (6.9). [t may be that Rattuy ratiuy of Lalang 1sland

requires subspecific definition but | am reluctant to take this slep with the meagre
material available.

Rattus rattus payanus Chasen and Kloss

Pulau Paya, Straits of Malacca: 2 53.3003.

Gibson-Hill (1949) lists the type specimen as ‘belicved lost’. This female specimen
is darker dorsally than rempie and has the long guard hairs on the lower back more
developed than in this race. The dorsal black is gathered into the midline, especially on
the lower back (a tendency shown by some examples of rumpia). Ventrally, payanus is
creamy white as is rumpia, It is about the same size as the latter race, Measurements:
head and body 199, tail 186, hindfoot 34, ear 19, occipitonasal length 45.6, condylobasal
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length 43.0, condylobasilar length 40.1, palatilar length 22.0, diastema 13.1, zypomalic
width 20.6, maxillary toothrow 7.0, length of palatal foramina 8.1 and length of nasals
16.5.

Rattus rattus pharus. subsp, nov,

Type Locality: Pulau Pisang, Straits of Malacca.

Type: & 55.3014. Skin and skuil in good condition. Collected 27th April, 1216 by
C. B. Kloss. Collector's No, K.6, F.M.8. No. 606/16.

Other material- & ¢ 55.3015-3016, & 55.3019 (skin only), 2 2 55,3017-3018.
Pulau Pisang.

A rat combining the large size of kunduris with the brighter, more reddish colour
af jalorensis of the mainland, Rarus ratiny pharus is externally about the same sizl as
kunduris but its skull averages slightly shorter and has a sharter toothrow. Dorsally, it 15
brighter in colour and is less blackened than kunduris. The underparts are creamy and
arc more yellowish than those of jelorensis or kunduris. The dorsal pelage is longer than
that of jalorensis and is hispid with markedly developed long black or durk brown hairs
on the lower back, which, however, are less appreciably developed than those of kunduris,

Dorsally, the type specimen is grizzled black and ochraccous orange. the black
intensifying in the median line, especially on the lower hack, und extending to the nape
and the crown of the head. The cheeks are brownish and there is an ill-defined, slightly
darker brown eye ring. The outer surfaces of the:limbs and the Manks are pale brown
and are sharply demarcated from the creamy ventral surface.

Measurements of the type specimen: head and body 183, tail 194, hindfoot 34.5,
ear 21.5, occipitonasal length 42.2, condylobasal length 40.1, palatal length 23.4, zygo-
matic. width 20.1, maxillary toothrow 6.9, length of palatal foramina 7.1, length of
pasals 15.3 and greatest width of nusals 5.4

Measurements of six skins and five skulls of Rartus ratius pharus: head and body
170—184 (178), tail 185-204 (193}, accipitonasal length 40.8-43.4 (41.9), condylo-
basal length 38.6-40.7 (39.9) and maxillary toothrow 6.7=-7.0 (6.9).

Chasen and Kloss (1931a) reparded Ratrus ratius from Pisang as jalorensis <
kunduris: these specimens, however, differ consistently from both races. They have been
named in allusion to the lighthouse established on Pulau Pisung,

Rattus rattus jemuris Chasen and Kloss

Pulau Jemur, Aroa Islands, Straits of Malacca: & & 55.3181-3182, ¢ ¢ 55.3183-
3186.

Gibson-Hill (1949) lists the type specimen of this race as *helieved lost.” The col-
lection of the British Museum (Natural History) contains three specimens (& &
§2.25.18-20) collected at the same time as the specimen which Chasen and Kloss
selected as the type, and also three specimens { £ 3 £.1.25.34-36) collected in August
1906, three months earlier.

Those collected in November 1906 (part of the original series) cxactly agree with
the brief description. The underparts are buff brown with a slight admixture of black
hairs, the limbs on their outer surfaces are greyish while the top of the head is al the
same colour as the back or is anly slightly darker. Darsally, they resemble the mainland
julorensis but are more bufly and less biackened. The checks and flanks have a greyish
cast, while the underparts are cream, with in one specimen (8.2.25.19) a strong greyish
tinge. Those collected in August 1906, are much darker on the back and lack much of
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the light brown or buff found in those just described, these being replaced by dark brown
or black. The underparts of these specimens are cream white, strongly tinged with grey.
Five specimens, collected February 1915, from the Robinson collection, are referred to
this race. Dorsally, they are darker than those first described, but are net quite so dark
as those collected in August 1906, and stll retain to some extent the bull brown tints of
the November series. Ventrally, they are cream white with littie grey. Measurements ol
nine specimens: head and body 163—185 (172), tail 152-204 (177), condylobasal length
35.7-43.2 (40.5) and maxillary toothrow 6.7=7.3 (7.0).

Rattus rattus tinggios (Miller)

Pulau Tinggi, Johore Archipelago: § ¢ 55.3020-3024, 55.3028, % 9 55.3025-
3027.

Ratius ratius tinggius is predominantly brown dorsally and lacks most of the black
and ochraceous tints found in the darker mainland race jalerensis. Its dorsal pelage is
longer and denser than that of jalerensis and although not markedly hispid it is more
spinous than in the mainland race and there are no long black guard hairs on the lower
back such as are found in the races from the islands of the Malacca Straits, The fanks
are buff and the outer surfaces of the limbs fawn in colour. In this small series the ventral
pelage of males exhibits a strong infusion of yellow while that of the females is dull white.
A median stripe of grey extends down the chest of both males and females. Some skins
show the effects of bleaching through exposure to bad weather conditions. One such,
55.3021, has the dorsal hair tips a pale straw colour, except on the head, where they are
brown. Measurements of six skins and seven skulls (except where stated): head and body
[85-199 (190), tail 192—227 (210), occipitonasal length 43.1-47.4 (44.8), condylobasal
length 41.5-42.8 (42.2) (six skulls) and maxillary toothrow 7.2-8.0 ey,

Rattus rattus roa (Miller)

Pulau Aor, Johore Archipelago: ¢ 55.3031.

Pulau Dayang Bunting, near Pulau Aor: & 2 55,3029-3030, 50.3032 (skin only),
7 55.3033.

Ratiug rattius rea is closcly similar to £, r. tinggius and on colour this small series
can hardly be separated from the Tinggi race. The effect of weathering and exposure on
the dorsal pelage of these rats, however, conceals Lo a large extent its true colour. 55.3030
is reddish brown dorsally, with little black, and cxactly matches 55.3022 from Tinggi.
Two other adult specimens, 55.3029 and 55.3031, have more black on the back and are
more drab in appearance than skins from Tinggi. The dorsal pelage is long and dense,
especially on the lower back. Males are more creamy and less yellowish ventrally than
those from Tinggl while the female specimen has dull white underparts. An ill-defined
median grey stripe extends down the chest. The measurements of three adults suggest
that roz may be a slightly smaller rat than tinggits: head and body«167-195 (180), tail
221-226 (223), occipitonasal length 41,9-42.5 (42.3), condylobasal length 40.3-41.1
(40.6) and maxillary toothrow 7.1-7.3 (7.1).

Rattus rattus sribuatensis subsp. nov.

Type Locality: Pulau Sribuat, Pahang Archipelago.

Type: 5 55.3038. Skin and skull in good condition. Collected 12th June, 1912 by
H. C. Robinson and E. Seimund. Collector’s No. 4825 F.M.S. No. 403/12.

Other material: 3 55.3034, v ¢ 55.3035-3037. Pulau Sribuat.
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A rat having characters intermediate between those of jalorensis of the adjacent
mainland and those of ringgius and roa from the outer islands of the Johore Archipelago.
It may be distinguished from jalorensis by its brighter, richer dorsal colour and larger
average size and from finggius and roa by its redder, less brownish dorsal pelage, which
is shorter than in these races.

Dorsally, the type is a rich, rufous brown with a small admixture of black, especially
in the midline. The crown of the head is the same colour as the back and the cheeks and
flanks are fawn. The dorsal pelage is less spinous than in tinggius and roa and the long
black guard hairs on the lower back arc less conspicuously developed. The outer surfaces
of the thighs are fawn, with a greyish cast, and not bull brown as in tinggiuy and roa.
The ventral surface is creamy white. sharply demarcated from the upper surface.

Measurements of the type specimen: head and body 191, tail 200, hindfoot 33,5,
par 21.7, occipitonasal length 44.3, condylobasal length 42.2, palatal length 24.3,
zygomatic width 19.5, maxillary toothrow 6.9, length of palatal foramina 7.2, length
al nasals 16.2 and greatest width ol nasals 5.0,

Measurements of five skins and skulls (execept where staled): head und body [82-
195 (185), tail 191-207 (199) (four skins), cccipitonasal length 42.4-44.3 (43.4) (four
skulls), condylobasal length 39.5-42.4 (41.3) and maxillary toothrow 6.8-7.0 (6.9).

Rattus rattos tiomanicus (Miller)

Pulau Tioman, Pahang Archipelago: & & 553045, 55.3047-3048, ¢ ¢ 55.3046,
553049,

Ratius rattus tiomanicus differs from jalorensis in its darker back and greater average
size. It is comparatively less blackened on the upperparts than pemanggis and has the
outer surface of the thighs greyish and not buffy or brown as in that race. The underparts
are white, heavily suffused with grey. Tt is smaller than pemangeis and has a sharter tail.

Measurements of five specimens: head and body 150-184 (169), tail 173-197
(188), occipitonasal length 39.1-42.8 (41.3), condylobasal length 36.9-40.3 (38.8)
and maxillary toothrow 6.8-7.2 (7.1).

Rattus rattus pemanggis Chasen

Pulau Pemanggil, Johore Archipelugo: & & 53.3039-3042, @ 2 55.3043-3044.

These specimens agree closely with the diagnosis by Chasen. They are darker above
than tiemanicus, with the underparts cream or cream white, slightly tinged with grey and
not heavily suffused with grey as in tiomanicus. Rattus rattus pemangeis averages a little
larger and has a longer tail than this race. Mcasurements ol six skins and Tour skulls:
head and body 172-186 (178), tail 185-211 (202), occipitonasal length 39.7-44.5
(42.4), condylobasal length 37.1-42.0 (39.8) and maxillary toothrow 7.1-7.4 (7.2).

Rattus rattus kabanicus subsp. nov.

Type Locality: Pulau Kabun, Johore Archipelago.

Type: & 55.3050. Skin and skull in good condition. Collected 17th June, 1915 by
H. C. Robinson. Collector’s Mo. 6958. F.M.S. No. 814/13.

Other material: ¢ 553051, ¢ 7 55.3052-3053 Pulau Kaban. & 55.3054;, %
55.3055 Pulau Babi, Johore Archipelago.

This race is most closely allied to R. r. tiomanicus and R. r. pemanggis. 1t may be
distinguished from the former by its underparts, which are white or creamy with little or
no grey, and from the latter by its paler, morc ochraccous back and flanks. The tace
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differs from R. r. jalorensis of the mainland in slightly greater size and darker dorsal
pelage. The brighter ochraceous dorsal tints of jalorensis, which have almost completely
disappeared in pemanggis and tiomanicus, are retained to a considerable extent in kafa-
nicus. This race is nearer to tioptanicus than o penanggis in its greyish and not brownish
thighs m?d mpdr:ratgly dark back (in some cases with the blackening tending to gather in
the median line). The dorsal pelage is plentifully supplicd with softish spines.

Dorsally, the pelage of the lype is uniformly grizzled dark brown and ochraceous.
the durk colour tending to the formation of an ill-defined median dorsal stripe. The
outer surfaces of the thighs are fawn grey, the forcarms brown. The flanks arc paler
brown than the back and are less liberally tinled with pchraceous. The underparts arc
cream with no trace of a grey sulTusion.

Measurements of the type specimen: head and body 176, tail 187, hindfoot 33, ear
21, accipitonasal length 42.7, condylobusal length 40.3, palatal length 23.7, zygomatic
widih 19.4, maxillary toothrow 6.7. length of palatal foramina 7.9, length of nasals 15.7
and greatest width of nasals 4.7,

Measurements of five skins and skulls: head and body 180194 (185), tail 183-201
(190}, occipitonasal lengih 43.0-44.2 (43.5), condylobasal length 40.5-41.8 {(41.2) and
maxillary toothrow 6.5-7.2 (69).

For the present, in the absence of a lurger serics, I prefer to leave unallocated three
specimens (9.4.1.318-320) from the «mall island of Sibu, lying between Pulau Tinggl
and the Johore coast. Chasen { 1940} considercd Raftus ralfus from the islands of Sribuat,
Kaban, Babi and Sibu 1o be Rattus rattus jalorensis ringging. Those from Kaban he
thought nearer to julorensis and those from Sibu to tinggius. This view, however, sCems
over-simplified. Two lines of variation from the mainland jalorensis type can be dis-
cerned among the Rattus rattus of the small islands of the Johore Archipelago. One is
towards paler backed rats which tend towards a drab, brownish dorsal colour with Jittle
or no black. This trend is exemplified by the series of taces jalorensis—sribuatensis—
roa—tinggius, each race successively showing a diminution of dorsal ochraceous and
black in favour of buff and brown. The other is towards rats with darker backs and is
exemplified by the scries j{e.farf:r:,'.'f.f—-—knbunr';:mr—t:'m:-zrm:‘ru.w;—m:man;:gi.v, which increase
e amount of dorsal black at the expensc of ochraccous. Specimens from Sibu are
brighter on the back (and therefore nearer 10 jalorensis) than PEIGNERLS, fionenicus o
kabanicus although like the two latter races they have greyish thighs: They are duller and
darker ubove than those from Sribuat and haye the underparts white, slightly tinged with
grey. They are spmewhat larger than jaloresnsis and for the present arc best regarded as
Ratius rartus falorensis < kabanicus, As might be expected from the location of Pulau
Sibu, which is the nearest -nshore of this complex of islands, they are very near to jalo-
rensis. They are quile unlike tingpius, and lie on {he line of variation tending towards rats
with backs darker than that of jalorensis. Measurements of three specimens: head and
body 173-183 (177}, tail 202-208 (205, occipitonasal length 41.5-42.5 (42.0),
condylobasal length 39.5-40.6 (40.0) and maxillary toothrow 6.8-7.1 (7.0).

Rattus rattus viclana (Miller)
Pulau Langkawi, off Perlis: & 55.3060 Buraw. & & 55.3056-3058, ¢ 55.305%.
Pulau Dayang Bunting, near Pulau Langkawi, 4 53.3061, ¢ 55.3062.
A serics of skins from Pulau lLangkawi are duller and darker above than jalorensis

but retain to a large extent the ochraceous tints found in this race. The underparts arc
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cream suffused with drab grey as in pannesus and pannellus from the Butang Islands,
but the degree of grey suffusion is variable and in a few specimens the underside 1s creamy
with very little grey. Twa specimens from Pulau Dayang Bunting agree exactly with those
from Langkawi.

Measurements of sixleen skins and fifteen skulls: head and body 152-177 (166),
tail 165-201 (182), occcipitonasal length 38.4—43.2 (40.4), condylobasal length 36.3-
39.9 (38.1) and maxillary toothrow 7.0-7.6 (7.2).

Rattus rattns jalorensis % viclana

Pulau Telibon, off west coast Peninsular Siam: & & 35.3063-3063, ¢ ¢ 55.3066—
3067.

These rats are closely similar to jalorensis in their dorsal colour, which is brighter
and less drab than that of viclana from Langkawi. The ventral surface is cream as in
jalprensis, and is unsullied by grey. They are about the same size as viclana and have the
same robust skull but the toothrow averages shorter and is nearer in length to that of
jalorensis, Chasen (1937) referred a series of Raitus rattus from Telibon to viclana, of
which he had one topotype, but these specimens are separable from viclana by their
shorter toothrow (although in one specimen this is as long as in viclana), cream belly
and brighter upperparts. For the present they are best regarded as a link between the
mainland race jalorensis and the race from Langkawi Island.

Measurements of five specimens: head and body 167-184 (174), tail 184-204
(193}, occipitonasal length 40.0-42.6 (41.5), condylobasal length 37.3-40.9 (38.1)
and maxillary toothrow 6.7-7.4 (6.9).

Rattus rattus terutavensis subsp. nov.

Type Locality: Telok Udang, Pulau Terutau, ofl west coast Peninsular Siam,

Type: ¢ 55.3070. Skin and skull in good condition. Collected 4th December, 1907
by a collector of the Federated Mulay States Museum. Collector’s No. 541, F.M.S.
No. 2979,/07.

Other material: 3 & 55.3068,8.2.25.21,9.11.1.122, 2 ¢ 55.3071-3072, 8.2.25.25,
9.11.1.127-128 Telok Udang, Pulau Terutau. 2 & 553069, 9,11.1,123-125, ¢ ¢
§.11.1.129-130 Sungei Udang, Pulau Terutau, § 4 55.3073-3074 Telok Wau, Pulau
Terutaw. & 9.11.1.121, » 9.11.1.126 Pulau Terutau.

Chasen (1940) referred Rattus rattus from Terutau to viclana. A series from Teru-
tau, however, may be separated from viclana of Langkawi by its darker dorsal surfuce,
cream underside which has no trace of the grey suffusion characteristic of viclana, pan-
nosus and pannellus and by its shorter toathrow. The series may be distinguished from
jalorensis of the adjacent mainland by its much darker back, which lacks most of the
bright ochraceous lints of that race, its greater external size and longer skull. These
characters also distinguish it from the material listed above as Ratlus rattus jalorensis
viclana. Rattus rattus terutavensis is dorsally a duller, darker, more brownish rat than
viclana; with more dorsal black, especially in the mid-line, and with the darker colour of
the back extending over the head, which is blackish and not brownish as in the Langkawi
race. Four specimens have an indistinct grey median stripe on the chest.

Dorsally, the type is grizzled black and brown, the darker colour tending to con-
centrate in the mid-dorsal line, and extending over the head on to the muzzle. The dorsal
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pelage is interspersed with soft white spines, and is longer on the rump than on the middle-
back and foreback. Few of the dilute ochraceous tints of vielana are retained in feruto-
vensiy, and are mostly replaced by brown. Flanks, sides of throat and cheeks are paler
than the back with little black. The underside is pure cream and closely similar to that
al jalorensis.

Measurements of the type specimen: head and body 165, il 186, hindfoot 34,
ear 21, occipitonasal length 40.7, condylobasal length 39.2, palatal length 23.2, zygo-
matic width 19.6, maxillary toothrow 6.6, length of palatal foramina 7.4, length of
nasals 15.0 and preatest width of nasals 4.6,

Measurements of eighteen skins and sixteen skulls: head and body 140-130 (164),
tail 152-195 (178), occipitonasal length 37.5-40.5 (38.1) and maxillary toothrow 6.5—

7.1 (6.3). -

Rattus rattus moheius Chascn
Pulau Mohea, south island, off west coast Peninsular Siam: § & 53.3075-3076.

2 o 553077-3079.

Pulau Mohea, north island. off west coast Peninsular Siam: ¢ & 55.3080-3083,
55.3084.

These specimens were collected at Lhe same time as (he senics deseribed by Chasen
and apree exactly with the type and with his description. All have the mid-dorsal area
and erown much blackened and sharply demarcated from the yellowish brown finks,
As in the original scries, the whitish underparts are much stained with yellow, There
is no appreciable difference between specimens from the two islands. Measurements of
ten skins and nine skulls: head and body 178-196 (187), tail 185-231 (212), occipito-
nasal length 39.6-43.5 (42.1), condylobasal length 38.0-41.8 (40.2) and maxllary
toothrow 7.5=-8.1 {7.8).

L]

Rattus rattus pipidonis Chasen

Koh Pipidon, off west coast Peninsular Siam: 4 & 55.3085-3086.

These specimens were collected at the same time as the serics described by Chasen.
Although not so conspicuously blackened in the mid-dorsal ling as is moheius, they have
the mid-dorsal darkening more pronounced than has the type, and, when compared with
the type, are darker and more drab dorsally, The type, dorsally, is brownish, with a
diffuse darker brown median streak extending from the crown to the hindgquarters, while
the fanks, forcarms and thighs are a brighter, paler, more orange brawn colour, sharply
demarcated from the cream underside, which is stained with yellow. The two additional
specimens have the dorsal streak with a greater admixture of black and have the flanks a
drab, brown colour with few ochroceous of orange tnls, and in appeanince are nearer 1o
mioheins, The underparts are cream: a faint median grey stripe on the chest of the type is
absent in 55.3085 and is more diffuse in 55,3086, Measurements (353086 in paren-
theses): head and body 220 (196, wil 193 {208 ), occipitonasal length 47.3 (45.5),
condylobasal length 43.7 (42.1), and maxillary toothrow 7.8 (7.3}. 55,3085 15 an old
male and apart from the tail is larger than any of those measured by Chasen in the original
description. Koh Pipidon is about ten miles from the coast of Ghirbi, and the rats from
this island are very similar to those listed above as Rattus ratius falorensis . Hkos bul
are darker dorsally, have more developed dorsal spines and average larger with a larger
skull. In colour they link the Rattus rattus rats of Pulau Mahea with those of the adjacent

mainkand.
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Rattus rattus lontaris Chasen

Pulau Lontar, off west coast Peninsular Siam: & 553087, ¢ ¢ 5530883090
Pasir Raja. 55.3091 (skull only).

Collected at the same time as the series described by Chasen and in close agreement
with the type specimen. Rattus rattus lontaris dilfers markedly from R. r. jalorensis <
tikos of the adjacent mainland and from the nearby island races in its soft dorsal pelage,
which almost completely lacks spines. In colour, dorsally it closely resembles jalorensis
s tikoys from Ghirbi but averages brighter with less dorsal blackening, Ventrally, these
specimens are creamt.

Measurements of four skins and five skulls: head and body 159-163 (161), tail
[88-201 (194), occipitonasal length 39.1-41.7 (40.3), condylobasal length 37,1-39.4
{38.1) and maxillary toothrow 6.4-6.7 (6.6).

Rattus rattus alangensis X panjius

Koh Maprau, off west coast Peninsular Siam: 2 ¢ 55.3092-3093, 2 ¢ 55.3094-
30495,

Chasen (1937} (who had a much larger series) was unable to aflocate it to either
panjius or alangensis, bul pointed out that the specimens were nearest in colour lo panjius
and in cranial size to alangensis. These specimens do nol agree accurately in colour with
the type of panjius but dorsally are duller and much less ochraceous orange and ure
generally greyer on the back and flanks. No dorsal darkening is cvident. Veatrally, they
are white with no yellow staining as is found in the types of panjins and alangensis, In
colour they approximate much more closely to jalorensis > tikes from the ndjacent
mainland and the nearby island of Junk Seylon. 553002 is an old male with a very
lurge skull. Meusurements af threc specimens: head and body 1535-177 (169), tail 190-
210 (200), occipitonasal length 41.6-43.8 (42.4), condylobasal length 38.8-42.3
(40.4) and maxillary toothrow 7.1-7.9 (7.5),

(7) Rattus rattus dentatus (Miller)

De Lisle Island (Koh Piam), off west coast Peninsular Sm: & 55.3096.

Chasen (1937) referred specimens from De Lisle Istund to dentatus without direct
comparison of specimens. This specimen is brighter, more ochraceous and has less dorsal
black than fikes of the adjacent mainland and has longer, harsher and more spinous
dorsal pelage. It could not be referred to dentatus without hesitation. Dorsally, it is
miuch brighter and more ochraccous orange than two specimens of denfatus from Has-
tings Island. lts dorsal pelage is longer and denser, and the flanks are yellow orange and
not buffy as in dentarus. Ventrally, it is less tinged with ochraceous and the grey gorget
does nat extend on to the belly in a median line as in denfatus. The collection of the
British Museum (Natural History) contains specimens from Hayes Island, King Island,
Tavoy Island, Malcolm Island, <addle Island and Sullivan’s Island in the Mergui Archi-
pelago but no topotypes of insulanus from Helfer Island, exsul from James lsland and
fortunatuy from Chance Tsland. Our material is all near to tikos in appearance (and was
in fact referred 1o this race by Ellerman and Morrison-Scott (1951)) but specimens
from Tavoy Island, Sullivan’s Tsland and Saddle Tsland are dorsally a little brighter than
tikos, and, taken as a whole, our series from the Mergui Archipelago runs rather larger
ihan fikes (occipitonasal length in fifteen specimens from the Mergui Islands 40.8-45.9
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(43.5) and in ten specimens of #ikos from Tenasserim 39.5-43.8 (41.3)). The single
specimen from De Lisle Island agrees closely in colour with one from nearby Saddle
Island, Measurements of & male from De Lisle Island: head and body 195, tail 195,
occipitonasal length 42.6, condylobasal length 39.8 and maxillary toothrow 7.9.

Rattus rattus fortunatus (Miller)

" Koh Yam Yai (Supar Loaves), off west coast Peninsular Siam: & 2 55.3007-
04,

Chasen (1937) tentatively referred rats from Koh Yam Yai to forrunatus and these
specimens are referred o that race without direct comparison with topotypes. They
apree with Miller’s description in their brighter, yellowish dorsal colour and lack of
dorsal darkening when compared with specimens from the ather islands of the Archi-
pelaga.

Measurements of three specimens (except where stated) : head and body 183=200
(192), tail 224-231 (226), occipitonasal length 45.6-45.9 (45.7), condylobasal length
43.3-44.3 (43.8) (two skulls) maxillary toothrow 7.5=8.0 (7.7).

Rattus rattus kadanus Chasen

Koh Kadan (Pulau Papan), off west coast Peninsular Siam: & & 535.3100-3102,
¢ 9 553103-3104.

Koh Muk (Pulau Muntia), off west coast Peninsular Slam: ¢ 2 55.3105-3107,
§ % 55.3108-3111.

These specimens were collected at the same time as the original series. Dorsally, they
are very slightly dacker than jalorensis 3¢ tikos from the adjacent mainland, especially in
the mid-line. The ochraceous tints in the dorsal pelage of the mainfand form are rather
warmer in R, r. kadanus. The underparts are white or cream, occasionally stained with
grey, Measurements of twelve skins and skulls (except where stated): head and body
173—-192 (185), tail 208-241 (220) (ecleven sking), occipitonasal length 42.5-44.8
(43.5), condylobasal length 40.2-43.1 (41.3) (eleven skulls) and maxillary toothrow
T.1=-7.7 (7.3).

Rattos rattus robinsoni Chasen

Koh Pennan, off Bandon, Peninsular Siam: & 3 553112-3118, & ¢ 55.3119-
3121,

Koh Samui, off Bandon, Peninsular Siam: # § 55.3122-3128, ¢ ¢ 55.3129-3131.

This material is part of that listed by Robinson and Kloss (1915). Specimens from
Koh Samui are indistinguishable on colour from those listed as jalorensiv > tikos from
Bandon on the adjacent mainland but those from Koh Pennan are very slightly brighter
above and have the dorsal pelage less blackish. The pale element in the dorsal pelage of
these specimens is more yellow orange than in those from Koh Samui, some of which
show & tendency to form a blackish median dorsal line. Measurements of twenty skins
and skulls (except where stated) : head and body 159-193 (176), tail 177-213 (194),
occipitonasal length 39.5-44.4 (43.3) (nincteen skulls), condylobasal length 37.7-41.7
(39.6) (nincteen skulls) and maxillary toothrow 7.0-7.8 (7.5).

Rattus ratius perhentianus Chasen

East Perhentian Island, olf Kelantan, Malay Peninsula: ¢ 3 55.30132-3137, ¢ ¢
53.3138-3141. '

Great Redang Island, off Trengganu, Malay Peninsula: 2 2 33.3142-3144.
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The material from East Perhentian Island was collected at the same time as the
series described by Chasen. Compared with jolorensis from the mainland it is larper and
darker on the upperparts. All the specimens exhibit the large, open anterior palatal fora-
mina described by Chasen, and all have convexly curved nasals. Otherwise, Rartus rattus
perhientianus closely resembles R. r. finggius. Three specimens from Great Redang sland
are very slightly more blackened in the dorsal mid-line than those from East Perhentian.
Measurements: head and body 170-197 (181) (thirteen skins), tail 183=225 (202)
(thirteen skins), occipitonasal length 39.9-45.3 (42.8) (eleven skulls), condylobasal

length 38.1-42.8 (40.3) (eleven skulls) and maxillary toothrow 6.9-7.6 (7.4) (twelve
skulls).

Ratius exulans concolor (Biyth)

Perak: & 55.3163, & 55.3164 Maxwell's Hill, 2,500-4.,000 ft.

Dindings: ¢ 553165 Tanjong Hantu,

Trengpanu: ¢ 553166 Bukit Jong,

Penang Island: & 55.3167 Telok Bahanp.

Selangor: & 553170 (skin only) Semangko Pass, Selangor—Pahang boundary,
25004500 fr. 2 & 353.3171-3172, ¢ 55.3173 Cheras, Ulu Langat. § 553174 Klang
Giates,

Johore: & 533175, ¢ 553176 Padung Tuan, Sezamat. 3 3553177 Tanjong
Gomaok,

Pulau Aor, Johore Archipelage: ¢ 55.3178, ¢ ¢ 55.3179-3180,

This serics, together with a large number of specimens in the collection of the
British Museum (Natural History) from the Malay Peninsula, has been compared with
material collected in Burma and Tenasserim by G.C. Shortridge. Most of the Peninsular
specimens are warmer, browner and less grey dorsally than are those from Burma while
their grey underparts (sometimes stained with ochraceous) are rather paler in a number
of cuses. Shortridge, however, collected most of his specimens in and around houses and
settlements rather than from forest (Shortridge, in Wroughton (1915)). Pulau Tinggi,
Johore Archipelago, should be added to the distribution as given in Chasen (194()).

Rattus exulans ephippium (Jentink)

East Java: & 54.106 (skin only) Karangbolang. & 54.167 Badjoelmati.

West Java: 4 & 34.161-165 Tiibodas,

Sarawak: & 55.973. 2 2 55.974-975 Ulu Anyut, Paku, Sarebas. & & 55.976-978,
9 ¢ 55979_981 Anyut, Paku, Sarebas. & 4 55.982-983, 7 55984 Sungei Pelandok,
Paku, Sarebas. & 55985, ¢ ¢ 55.986-987 Balingean. § 55.988 Bukar, Sumurakan.
7 53989 Paku, Sarebas.

Chasen (1940) synonymises Rattus schuitemakeri Sody (Ann. Mag. nai. Hist. 1933,
[2: 431, Pontianak, West Borneo) with Rattus exwdans ephippium. However, Sody
{1941) retains schuitemakeri Tor Bornean exnfans on grounds of darker ventral surface
when compared with Javan and Sumatran material. Excluding dark bellied specimens
from Sarawak obviously trapped in and around houscs, there is no taxonomically signi-
ficant difference in belly colour between the serics listed above. The small series from
Java suggests that Javan specimens might average larger than those from Borneo and the
Malay Peninsula but no definable dilference in colour can be found between the respec-
live series. Javan specimens average very slightly paler on the belly, but the difference is
very small.
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Measurements of Rartur exnlany concalor;

Burma and Tenasserim: head and body 110-132 (118) (twenty-nine skins},
tail 119-152 (140) (twenty-nine skins), condylobasal length 26.8-29.9 (28.4)
(twenty-five skulls), maxillary toothrow 4.9-54 (5.1) thirty-ane skulls) and
mi-m® (crowns) 5.1-6.3 (5.6) (thirty skulls).

Malay States: head and body 94—135 (117) (thirty-seven skins), tail 110=165
(132) (thirty-scven skins), condylobasal length 26.1-31.6 (28.3) ( twenty-pine
skulls), maxillary toothrow 4.8—5.5 (3.1} (thirty-five skulls) and mP—m? {erowns )
3.2-6.3 (5.7) (thirty-four skulls).

Riau Archipelugo: head and body 94.—127 (105) (ninc sking ), tail 122-142
(132) (eight skins), condylobasal length 26.5-30.3 (28.4) (seven skulls), maxillary
toothrow 4.9-5.5 (5.2) (nine skulls) and m=m? {crowns) 3.4-6.0 (5.8) (seven
skulls),

Measurements of Rattuy exidans epdtippinm;

Borneo: head and body 95-128 (115), il 103—142 (127, condylebasal
length 27.1-30.0 (28.5), maxillary toothrow 5.0-5.4 (5.3} and mi-m?® (crowns)
3.5-6.2 (5.9) (eighteen specimens throughout ),

Java: head and body 110-140 (125) (eleven skins), tail 125-138 (146)
{nine sking), condylobasal length 26.5-30.7 (29.0) (seven skulls), maxillary tooth-
row 5.1-5.8 (5.5) (eight skulls) and m-m? (crowns) 5.6-6.6 (6.0) (eight skulls).

These measurements confirm the observations of Chusen (1940) that the palate
averages wider in ephippium than in concoler and that Javan material tends to average
larger than that from Borneo. Rats with the narrowest palates, however, are found in
Burma while the widest palates are found in Borneo und Java. An intermediate width is
found among rats from the Malay Peninsula and the Rhio Archipelago.

Rattus exulans equile Robinson and Kloss

East Java: & 54.168 (the type specimen) (skin only), ¢ & 54.169-172, ¢ ¢
54.173-177 Ongop Ongop, Idjen Massif, near Banjoewangie, 5,700 ft.

Gibson-Hill (1949) lists the type specimen as ‘believed lost’. The skin, however,
was among the Robinson collection but no trace has been found of the skull. The speci-
mens listed above appear to be part of the original series. The race is closely similar to
ephippium in colour but is grever ventrully. It dilfers markedly from that race in its
sofler, denser, less spinous dorsal pelage and farger skull. Measurements of nine speci-
mens (not including the type); head and body 107-130 (118}, tail 105-153 (1397,
condylobasal length 27.7-31.6 (29.9), maxillary toothrow 5.5-6.2 (5.9) and mi-m?
(crowns) 6.2-6.7 (6.4).

Rattus annandalei annandalei {Bonhote)

Perak: ¢ 55.3152 Tuiping.

Dindings: 2z ¢ 55.3153-3154 Tanjong Hantu, ¢ 553155 © 55.3156 Tanjong
Tuan (error for Tanjong Antu = Tanjong Hantu).

According to Chasen (1940), R. r. annandalei appears rare in the north of the
Malay Peninsula. The only comparative material available in the collection of the British
Museum (Natural History) is the immature type. 55.3153 and 553154 (bBoth collected
in August) have the dorsal pelage coarsely streaked with black and ochraceous, darker
in the median line, as has the type. OF the other specimens (collected in April) 55.3156
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I is very similar, but 55.3155 is browner above and is less coarsely grizzled with black.
| White on the under parts in all four specimens is confined to the throat, the belly being
; cream and not white as in the type. Their naked ears and brown leel agree with those of
| the type. An immature specimen from Perak has the upperparts browner and less fulvous
| than those of the type, with cream underparts., & 55.3133 has a reddish brown pre-
: scFuIai patch and a rufous patch on the throat. External measurements of four adults from
. Dmdilngs: head and body 180-203 (191), tail 215-250 (238). Cranial measurements
| are given in Table 1V.

I Rattus annandalei bullatus (Lyon)

: Polau Rupat, Straits of Malacea: ¢ 553157,

| Singapore Island: © 553158 Changi.

l . Johore: ¢ 33.3160 Tunjong Pinang, Sungai Lebam,

Selungor: @ 553159 Cheras.

Rartus annandalei bullarus is very similar o R. a. annandalei, of which, however,
very little comparative material is available, A specimen from Pulau Rupat and a serics
[ . frr:':m Singapore Island (vilfosus Kloss) have the back darker and more heavily admixed

with black, especially in the median dorsal line, than do specimens from Johore and
Selangor, which dorsally are however and nearer to R. a. annandalei from Dindings and
Perak. Ventrally, all are creamy white, occasionally (55.3158, 55.3159) with an orange
yellow tinge. External measurcments of fourleen specimens (not including the type of
villosus): head and body [78-225 (195), tail 207-257 (233). Cranial measurcments
are given in Table IV.

Rattus mulleri validus (Miller)

Peninsular Siam: @ 55.2910 Tasan, Chumpawn. ¢ 552911 Lam-—ra, Trang, 3
55.2912 Kao Nong. Bandon. & 55.2913 Tang Pran., Tahuatang

Perak: 2 552914 Temengoh. ¢ 55.2915 Changkat Mentri, ¢ 552916 Maxwell's
Hill. ¢ 552917 Telom, Perak—Pahang boundary.

Pahang: ¢ 55.2918 Tanjong Panjair, Rompin, & 55.2919 Kota Tongkat, Kuantan

"

Road.
" Selangor: ¢ 35.2920 Ulu Langal. & 55.2921 Menang Gasing, Ulu Langat.
" ! External measurements of thirteen specimens: head and body 217-277 (242), tail

245-323 (288). Cranial measurements are given in Table IV,
Rattus mulleri remotus (Robinson and Kloss)

Koh Samui, off Bandon, Malay Peninsula: 3 & 55.3161-3162.

Two of the original series. Chasen (1940} allocates remotuy as o race of annandalei
but Ellerman (1949) and Ellerman and Morrison-Scott  (1955) disagree and
refer to it as a race of mulleric Ellerman (1949), who had scen only the tvpe,
points out that it possesses the short bullae and Jong palatal forumina which he con-
siders characleristic of sudleri. From the material examined, the palatal foramina of
| remetuy are long as in medleri and although its bullae run large for this species they arc
| considerably less inflated and less globular than are these of R, a. annandalei. A sum-

mary. of measurements to illustrate this point appears in Table TV. Externally, three
| specimens (including the type) of remeorus differ from vaeliduy in their paler, browner
i dorsal colour (which may be due partially to the cffects of bleaching) in which much of
| the bluck flecking of validuy is missing. Their underparts, like those of validus, are
cream; External measurements of 55.3162, a fully adult specimen: head and body 237,
tail 288,

Mus. 29, 1960,
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Rattus mulleri borneanus (Miller)

Sarawak: & 55936, ¢ 55937 Sungai Pelandok, Paku, Sarebas. ¢ 55.938 Ulu
Anyul, Paku, Sarcbas. 3 55.939 Paku, Sarcbas. & & 55.940, 55.942 (skin only), ¢
55.941 Balingean. & 55.943 Betong, Sarebas. ¢ 55.944 Sungei Lenin, Tinjar River,
Baram. § ¢ 55.945, 55.948 Long Lenin, Tinjur River, Baram. ¢ 55.946 Mora Barue,
Samarahan, 55.947 (skull only). No precise locality.

Little colour varialion is apparent in this serics. Ratrws mudleri borneanns closely
resembles K. m. validuy but is considerably smaller. External measurements of twelve
specimens; head and body 178-223 (204), tail 218-264 (237). Cranial measurements
are given in Table IV.

Table 1V

Cravial MEASUREMENTS OF Salius aoaemiblel arm Bedires malleri

| | (
Mool W, ol | Mo al] S0

| |
R, &, annandale] 4 £3.7—49.2 (46.5) 4 BD— B.5( H‘.JI:I < T4— B (7.8} 4 6= 83 ( 7.9
. a, huilaticy 14 | 40,510 {441} i4 FH—00f 83 14 T B.6({ 8.0} 14 66— 8.2( T4}
R ari. wolidur 13 | 49.8—56,9 {336} | 13 85112 (I3} : 13 62— T.L{ &7} (] Q0=100[ 95)
R e fireiea 15 | 471515 {423} | 15 BE—1LO{ 9.9) | 1s 60— T3( 6.Ty| I3 TE— 9T( BT
R. o boereaus 12 ld0—5120404 | 13 | BA—2TCEAY| 02 | 62—B9( 6% | 12 | TE— 100N
B, mi, remiptuz Tepe —_ 46,0 - | 2.2 —_ 7.1 _ ;?.4
R, mi; remodeet 55,3162 —_ 476 | das B9 — a0 - 5.0

Rattus sabanus sabanus (Thomas)

Sarawak: & 55.893, ¢ 3 55.892 (skin only), 55804902 Mount Dulit, Baram,
3.000-3,500 ft. & 55.903, 2 55.904 Gunong Sidong, Samarahan, 1,200 f. ¢ 55.903
Bukar, Samarahan. & 55.906 Paku, Sarchas. ¢ 55.891 (skull only). No precise locality,

Specimens from Mount Dulit (collected in July and August, 1919) agree closely in
colour with the type specimen and with other malterial from Dulit and Kinabalu. Those
from Samarahan and Sarebas (collected in November, 1919 and February, 1917 res-
pectively) are less black in the mid-dorsal line and have fewer long dark dorsal puard
hairs. Measurements of ten specimens: head and body 195-239 (218), lail 328398 (348),
condylobasal length 47.3-54.0 (50.2) and maxillary toothrow 10,0107 (10.3).

Battus sabanus vociferans (Miller)

Peninsular Siam: 7 55.2842 Khao Luong. Nakon Sri Tamarat, 2,000 fl. 3 55.2843
Kao MNong, Bandon, 1,200-1,500 fr. & 552844, ¢ 55.2845 Nongkok, Ghirbi. 55.2846
(skull only) Nongkok, Ghirbi. ¢ 552847 Tasan, Chumpawn. & 55.2848 Lam-ra, Trang.

Perak: 1 552849, 9 55.2850 Gunong ljau, 4,000 [l & 55.2851 Ulo Selama. & 3
55.2852-2853, ¢ » 55.2854, 552855 (skin only) Maxwell's Hill, Larut.

Pahang: ¢ 55.2859 Genting, Kuala Lipis. . o

Selangor: § 55.2836, & 2 55.2857—2858 (skulls only) Ginting Bida, 2,300 fr. &
552860 ° 55.2861 Cheras. 7 552866 Klang Gates.

Negri Sembilan: & 552862 Bukil Lantar, 2,500 ft. ¢ 55.2863 Bukit Tangga.

Johore: & 55.2864 Si Karang. @ 55.2865 (skull anly ). No precise locality.
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There is no great difference in colour between this rat and R s sebanus (fide
Chasen and Kloss (1931)). Specimens from the Malay Peninsula average slightly paler
and duller and are usually less black in the mid-dorsal line than those from Bomeo.
Measurements of fty-three skins and (ifty-one skulls; head and body 208-290 (239),

tail 270414 (358), condylobasal length 46.7-54.0 (519} and maxillary toothrow
9.5-10.9 (10.1).

Rattus sabanus tersus (Thomas and Wroughton)

Pulau Terutau, off west coast Peninsular Siam: 2 2 55.2878-2880, ¢ @ 55.2881-
2883 Telok Wau. 2 552884 (skin only) Sungei Udang. g 55.2885.

Rattuy sabanuy tersus averages brighter above than R. 5. veciferans from the
maintand and lacks much of the darker mid-dorsal area of that race: It is said by
Thomas and Wroughton in the original description to be darker dorsally than R. s
lerincavensis but these specimens, together with a good series already in the collection,
average very slightly paler and brighter than that race, which has its dorsal sur-
frce very similar to that of R. 5 vociferans. Reflectometer readings made with white light
on the central part of the back illustrate the slight difference in intensity of darkening
involved. ‘Reflectance values obtained with eichteen specimens of rersus were 18-24
(19) per cent and with seventeen specimens of lancavensis 16-20 (18) per cent of the
reflectance of the standard surface. Measurements of R. 5. fersus: head and body 198—
235 (217) (ecighteen skins), tail 290-342 (322) (scventeen skins ), condylobasal length
457-50.5 (48.5) (sixteen skulls) and maxillary toothrow 9.2-10.2 (Y9.8) (seveniccn
skulls).

Raltus sabanus lancavensis (Miller)

Pulau Langkawi, off Perlis: & & 552888-2890 Sungai Kilim, & & 55288062857,
This rat may be separatcd on colour from the mainland R. s, vociferans only with
difficulty, averaging very slightly more yellow on the flanks and thighs and slightly less
dark on the back. It is. however, somewhat smaller than the muainfand race. Measure-
' ments: head and body 210-250 (231) (seventeen skins), tail 310-375 (335) (sixtecn
skins), condylobasal length 47.3-52.2 (50.0) (sixteen skulls) and maxillary toothrow
9.7-10.3 (9.9) (seventeen skulls).

Rattus sabanus salanga Chasen

Junk Seylon, off west coast Peninsular Siam: & & 55.2867-2869, ¢ 55.2870 Klong
Tun Sai.
| Pulau Panjang, off west coast Peninsular Siam: & & 55.2871-2872, ¢ 552873
- Telok Poh.

Pulau Telibon, off west coast Peninsular Siam: £ 532874,

Pulau Lontar, off west coast Peninsular Siam: & & 55.2875-2876, 7 532877 Pasir
Raja.

As stated by Chasen in the oniginal description, specimens from Junk Seylon are
most differentiated from those from the adjacent mainland and those listed above are
very slightly less dark dorsally and have less black dorsal tcking than f. s vociferans
from Nongkok, Ghirbi and Trang. Specimens [rom the other inshore islands, however,
exactly resemble the mainland race in colour and can be separated from it only by
their slightly smaller size. Measurements of ten specimens (oxcepl where stated): head
and body 200-230 (217), tail 303-350 (320), condylobasal length 47.5-52.6 (49.6)
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{nine specimens) and m_uxilEury toothrow 9.7—10.5 (10.0). This race, not markedly dif-
ferentiated from the mainland race, occupies an intermediate position between that race
and R. 5. tersus from Pulau Terutau.

(7) Rattus sabanus matthaeus (Miller)

De Lisle lsland (Koh Priam), off west coast Peninsular Siam: ¢ 55.2891.

_Although Chasen (1940) referred sabanus rats from De Lisle Island to R. 5. lucas
(Miller) from St. Luke’s Island, Mergui Archipelago, this specimen is provisionally allo-
cated (without dircet comparison of specimens) to R. 5. matthacus from the geographi-
cally nearer island of St. Matthew, Dorsally, it is darker and more richly coloured than
K. s 1-'ch'ffsrmr.r_ from the nearby mainland, The back is tawny to rufous twwny and not
ochraceous as in vociferans, and is liberally sprinkled with brownish-black hairs. The
flanks are rufous orange in colour and are much less yellow than the flanks of vociferans.
The underparts are yellow-cream. In these respects it agrees with the diagnosis of R.
matthaeis more closely than with that of fycas, which is said by Miller to be a pale rat
rather like srridufng and lancavensis, from which latier race this rat differs in its darker
more rufous colour. Measurements: head and body 245, tail 332, hindfoot 45, ear 25':
greatest length of skull 55.4, condylobasal lenath 50.9, zygomatic breadth 254 and
maxillary toothrow 10.7. '

Rattus sabanus stridens (Miller)

Pulau Tioman, Pahang Archipelago: & & 55.2892-2894, ¢ © 55.2895-2896 Juara
Buy. 4 55.2897,

Measurements of six specimens; head and body 220-256 (233). tail 316-347 {3309,
condylobasal length 49.0-53.3 (51.5) and maxillary loothrow 9.9-10.3 (10.1).

Rattus sabanus mayapahit Robinson and Kloss

East Java: & & 54.178-179 Sodong Jerok, ldjen Massif, ncar Banjoewangie, 3,900
ft.

) 54.178 is the adult male the measurements of which are given by Robinson and
Kloss in the original description while 54,179 is the immature male mentioned by these
authors.

Rattos rajah rajah (Thomas)

Sarawak: 4 4 55907-908, ¢ 55909 (skin only) Bulingean. & ¢ 55.910-913,

© 55.917-918 Betong, Sarcbas. § 53914 Ulu Paku, Sarchas. & 55.919 Gunong
Sidong, Samarahan, ¢ 55.915 Sungai Lenin, Tinjar River, Baram. ¢ 55.916 (skin only).
No precise data,

Published opinions on the respective status of Ratray rajalt and Rartus surifer vary.
Chasen (1940) retained both as full species with races occurring together in Borneo, the
Malay Peninsula and possibly in Java. Sody (1941) followed this arrangement but points
out that the characters used by Robinson (1921 ) in separating the Bornean Rattus surifer
bandahara and Rattus rajah rajah (reiterated with additional characters by Kloss ( 1921a)
do not pertain to materiol from Juva. Ellerman (1949) (who had very little Bornean
material) agreed with Chasen thit two distinet forms ( Rattns rajel pefloy and Rarius
surifer surifer) ocecurred together in the Malay Peninsula and possibly also ( Rarus rajah
rajafy and Rartus suvifer bandafara) in Bornco. He transferred to rgfalt a number of
ritces listed by Chasen as races of surifer on the grounds that they possessed small bullag,
i character he thought o be dingnostic of rajefi. Later, Ellerman and Morrison-Scoit
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(1951) revised this opinion, and listed all forms of the rajoh—surifer group occurring
to the north of Chasen's area as races of rajoh, while suggesting that pellax might be the
second Malaysian species. They also suggest that pellar might prove synonymous with
surifer, thus leaving only one species in the Malay Peninsula. Ellerman and Morrison-
Scott (1955) seem to have adopted this lalter view and supgest that Raus rafah and
Rattus surifer are probably conspecific. Finally, Harrison (1957) is inclined to take the
same view (at least for Malaya alonz) but alse lists objections to it and to the opinion that
in Malaya surifer is only a colour variant of pellax. Little material has hitherto been avail-
able to workers in London and although the Robinson collection contains good series of
many of the named forms of the rajuli-surifer group, the collection of the British Muscum
(Natural History) is deficient in specimens from Borneo, Java and Sumatra. In general,
adults of the rajafi—swrifer group from Borneo can be divided readily into two groups
corresponding to K. r, rajalr and R, 5, bandafara and the large amount of material now
available from the Malay Peninsula is equally casily divisible into two groups correspond-
ing to R. r. pellax and R. 5. surifer. Apart from two of the small islands of the Rhio
Archipelago, no rats of the rajaft type have been found among a very large series of
Rattus surifer from most of the small islands lying oll the caasts of the Malay Peninsula,

a fact lending little support to the hypothesis that surifer is a colour phase of peflax (or
vice versa). The classification of this difficult group offered by Chasen has the merit of
practical convenience and in general, it has been followed in the present paper.

Thirteen specimens from Sarnwak are relerred to Rattuy rajall rajali. They agrec
favourably with the type specimen, which is in very poor condition and which has the tail
missing. Dorsally, they are brown, and Iack rufous or orange tinge, but occasionally have
an indistinct, broad darker brown or blackish mid-dorsal streak. The crown and nape arc
the same colour as the back while the cheeks, flanks and the outer surfaces of the limbs
arc a shightly paler brown clearly demarcated from the ercam white underparts. The
dorsal and flank pelage is coarse, harsh and heavily intermixed with grey spines, The tail
is brown above for most of its length and is cream white venteally and at its tip, There is
often a brownish patch, which in some specimens is reduced to o few brownish hairs, in
the centre of the belly. There is no trace of an orange gorget. The ventral pelage in fully
adult specimens is harsh and semi-spinous. In all of the specimens examined the white
of the underparis extends in a narrow line down the inner surface of the thigh to the feet
and is not cut off by the brown colour of the outer surface. The dorsal and flank pelage
in adult specimens is brown based but in subadult specimens the hair bases are greyish.

Juvenile and subadult specimens are difficult to separate from those of Rattuy surifer
bandahara but adults of rajah differ from this rat in their browner, duller dorsal pelage,
lacking ochraceous or orange tints and which is harsher and more spinous than that of
R. 5. handahara. Tn all the specimens examined the white of the underparts extends down
the inner surface of the thighs to the feet and is not cut off by an encircling band of the
brown colour of the outer surface. The skulls examined all have the nasals prelonged
posteriorly beyond the fronto-maxillary suture but this character is not absolute and
occurs not infrequently in R. 5. bandahara. Measurements of six specimens {all fully
adult with the teeth well worn): head and body 190-220 (208), wil 185-222 (207),
occipitonasal length 45.7-50.0 (474}, condylobasal lenpth 42.4-45.8 (43.7), palatul
length 23.2-24.7 (23.9), zypomatic width 19.7-21.2 (20.5), interorbital breadith 6.9—
7.7 (7.3), length of bulla 4.6-5.0 (4.8), width of bulla 3.4-4.0 (3.9), maxillary tooth-
row 6.6-8.1 (7.1), diastema 13.0-14.1 (13.5), length of palatal foramina 6.5-7.3
(7.0) and width of palatal foramina 3.5—4.4 (3.9),

Mus, 20, [960.
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Rattus rajah pellax {Miller)

Perak: § & 55.2760-2762, ¢ o 53.2763-2768 Changkat Mentri, 5552774, o
33.2774A Ulu Selama. ¢ 552775 Krian Road. ¢ 3 55.2757A-2757D) Runuk Tanjong,

Dindings: 2 2 35.2755-2658. ¢ 55.2759 Puluu Pangkor Besar.

Selungor: ¢ 552769, o o 33.2770-2771 Rawang. 552772, & 55.2773 (skin only)
Klang Gates.

Pahang: 4 552776 Bukit Bangkong, Rompin,

Singapore Island: 55.2750.

Rattus rajah pellax is a brown backed rat, its dorsal colour varying from light brown
to dull bufl brown, often with an admixture of black. The dorsal pelage is harsh and
profusely spinous. Like the typical race, most specimens ire darker in the dorsal mid-
line, but the majority of such specimens are less darkened than is rajalt. Some specimens
show little or no trace of mid-darsal blickening. The crown is the same colour as the
back and the face is brownish with a conspicuous dark brown eyvesring. In adults the
dorsal pelage is brown based but young specimens have the brown hairs of the back with
a greyish cast at the base. The numerous dorsal spines are grey. Ventrally, these speci-
mens are cream white as is rajuh, clearly demarcated from the brownish flanks. The
white of the underparts extends on to the dorsal surface of the feet in a narrow line down
the inside of the thigh. None of the series has any indication of a gorget but in a majority
of the specimens there is a patch of ochraceous brown hairs in the centre of the belly:
in a few specimens this is represented only by a few brown hairs. The tail is bicoloured
for most of its length, brown ubove and dull white below and at the tip. The feet are dull
white above. Of twenty-eight skins examined, one only shows the white crown spot men-
tioned by Miller in the original description but seven others have it represenied by a few
white or white tipped hiirs on the crown of the head. Rattus rajah pellax appears separ-
able from R. r. rajah only on average characters. It averages very slightly duller dorsally
and is usually rather less blackened. The dark cye-ring is more conspicous. A more re-
presentative series of R, r rajaly than that available might show the two forms 1o be
synonymaous,

Three young adult specimens from Pulau Karimon (2 & 9.4.1.354-355, ¢
9.4.1.362) hitherto referred to Rarius surifer lingensis, prove on examination to repre-
sent R.or. pellay from that island. Their dorsal pelige is dull wood brown, heavily spinous
and strongly admixed with black in the mid-dorsal line and on the rump. The Aanks ure
paler brawn than the back but have no ochraccous ar rufous clement. The head is brown
with a conspicuous darker brown eve-ring. Ventrally, they are white, sharply demarcated
from the flanks, and all have a mid-ventral medinn strenk of ochreous brown hairs. The
white of the underparts extends on to the feet as in pellax, which although recorded from
Durian Istand by Chasen (1940) is apparently unrecorded [rom any of the other istands
of the Rhio Archipelago.

Adults of B, r. pellax mity be distinguished from those of Rarus sirifer surifer by
their somewhat duller dorsal pelage, which is browner and loss coarsely strcaked with
black than in surifer and which almost entirely lacks any reddish or ochraceous tinge.
The eye-ring is less conspicuous, and the face i browner, lacking much of the black
found in surifer. The white of the underparts in pellax is continued on to the dorsal sur-
face of the hind feet while in surifer it is generally cut off from the feet by u band of
ochreous hairs but this character is not absolute and rats having otherwise the appearance
of surifer sometimes have a narrow strip of white extending along the thigh to the feet.
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Harrison (1957) gives a useful key for separating these rats, which he treats as ‘forms’
of Rattus rajah, pending genetical and other studies to establish their relationship. While
there is much to commend this treatment, it takes no account of the forms of Rattus rajah
and Rattus surifer from Borneo, Sumatra and Java, all of which apparently are closely
allied cither to Rattus rajah or o Rartus surifer as understood in the present paper, and
which, at least in Borneo, are sympatric. Measurements (of adult specimens only one of
which has the teeth heavily worn}: head and body 162-220 (197) (seventecn skins},
tail 173=215 (201) (fourteen skins), condylobasal length 38.0-46.1 (44.1) {cightecn
skulls) and maxillary toothrow 6.8-7.4 (7.1) (eighteen skulls).

Rattus surifer surifer (Miller)

Tenasserim: ¢ 55.2458 Bankachon, Victoria Province.

Peninsular Siam: & § 55.2417, 55.2439 (skull only), ¢ 55.2438 Chong, Trang, 250
ft. 55.2440 Song Hong, Trang. 4 & 55.2441-2442 Lam-ra, Trang. & 552443, ¢
552444 Gap, Patelung, Trang. & 2 55.2445-2449, ¢ ¢ 552450-2451 Tasan,
Chumpawn, 220 ft. ¢ § 55.2452-2454, ¢ ¢ 55.2455-2457 Hat Sanuk, near Koh Lak,
Raiburi. & & 55.2459-2463, 7 ¢ 55.2464-2466 Tap-li (Klong Wan), Pakchan, & &
55.2467—2568 Marmok, Pakchan. 2 ¢ 55.2469-2470, ¢ 55.2471 Khao Luong, Nakon
Sri Tamarat, 2,000 ft. & 55.2472 Ban Kok Klap, Bandon, 50 ft, & & 55.2473-2475,
¢ 55.2476 Hao Nong. Bandon, 1.200-3,500 L, & § $5.2477-2480, % © 55.2481—

- 2483 Nongkok, Ghirbi.

Kedah: 2 55.2484 Gurun, Kedah. 2 352485 Kedah Peak, 3,000 ft

Perliss 4 & 55.2492-2493 Pelarit. ¢ 552511 Padang Sirch, Perlis-Singgora
border.

Perak: & 55,2486, ¢ ¢ $5.2487-2488 Maxwell's Hill. 3.000-4,000 f1. @ 55.2489
Lenggong. 2 552490, 552941 Temengoh, 400 i 3 5524494, 9 B 55724952498
Gunong Ijau, near Taiping, 4,500-4,700 ft. & 552507, © 55.2508 Ulu Selani,

& 4 55.2509-2510 Bukit Ganlang.

Penang Island: & & 55.2499-2501, % ¢ 55.2502-2503 Telok Bahang.

Dindings: & & 55.2504-2505, 2 55.2506 Tanjong Hantu.

Pahang: & 55.2514 Kota Tongkat, Kuantan Road, v @ 55.2512-2513 Benlong.

Selangor: ¢ 55,2516 Ginting Bidai, 2.300 ft. 4 & 55.2517-2518, & 55.2526
(skull only) Cheras. & 332519 Rawuang.

Negri Sembilan: ¢ 55.2520 Ayer Kring, Negri Sembilan-Pahang border. ¢ 55,2521
Bukit Tampin. & 552522, 5 55.2523 Tanjong Tuan.

Johare: & 55.2524 Si Karang. § 55.2525 Padung Tuan, Segamal.

‘This extensive series of this rat, combined with that already contained in the collec-
tion of the British Museum (Natural History), provides a valuable sample of Rattuy
surifer surifer from most of its known range. Ratius surifer surifer is dorsally bright
ochraceous brown, coarsely streaked with varying amounts of black. The dorsal pelage is
profusely spinous. The crown is the same colour as the back and the cheeks are clear
ochraceous orange usually with an admixture of black hairs. The flanks and the outer
surfaces of the limbs are clear ochraceous orange. The dorsal and flank pelage is grey
based. The underparts are white, the white rarely extending down the inner surfaces of
the hind legs to the dorsal surface of the feet but usually separated from the feet by an
encircling band of ochraceous. Feet dull white above. Tail bicoloured, dorsally brown,
ventrally and usually for the terminal quarter, white.

Mus., 29, 1960,
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There appears to be little clinal variation in colour over the range as represented
by this series, although considerable individual variation is present, especially as regards
the degree of dorsal blackening, In general, specimens from the most southerly Tocalities
are brighter than those from localities further north. Those from Hat Sanuk are duller
and paler than those from more southerly localities while those From MNongkok and
Ghirbi average very slightly more brightly ochraceous than specimens from (he northern
Malay States. Specimens from Tenusserim are paler than more southerly specimens, and
their duller dorsal pelage dpproaches that of pellax. It is, however, grev based and yellow-
ish tipped in the characterictic manner of swrifer, Individual variation in the degree of
dorsal blackening has apparently no scasonal basis, Medinn nud-ventral patches of yel-
lowish-brown hairs are frequently present and an oranpe sorget (or traces of one} is
found in a number of specimens. One specimen from Bandon (55.2476) has the entire
ventral surface ochreous-brown, the normul cream or white being reduced to a few
patches.

Rattuy surifer surifer may be distinguished from Ratrs rajal peflax by its brighter,
more ochraceous dorsal pelage, which is conspicuously streaked with black and not
4 uniform mixture of black and brown as in pellux, The flanks of R. s surifer are more
ochraccous orange and are brighter than the back, unlike peflex, in which the flanks are
dull brown. The dorsal pelage in surifer is grey based while in peflax it is brown based
although subadull specimens of pellay have the dorsal hairs with a greyish cast at the
base. The eye ring in surifer is darker and more conspicuous and the face is blacker and
less brown than in pellax. Meusurements of specimens from various parts of the range:

Malay Stares (to 7° N.oy: lhead and body 164-220 (193) (forty-one skins),
tail 171-299 (199) (thirty-nine skins). condylobasal length 39.0-453 (42.3) and
maxillary toothrow 6.2-7.4 {6.9) (thirty-nine skulls in both cases).

South Peninsular Siam (7°-9° N.): head and body 165-214 (185), tail 167

217 (193) (twenty-three skins in both cases). condylobasal length 39.6-44.8

{41.3) and maxillary toothrow 6.3-7.3 (6.8) (seventecn skulls in both cases).

Tenasyerim, ete. (north of 9° N.): head and hody 162-207 (187) (thirty-two

skins), tail 178-216 (147) {twenty-nine skins), condylobasal length 382443

(40.5) (thirty-two skulls) and maxilliry toothrow 6.0-7.3 (6.7) [ thirty-three

skulls). Although the variation is small, the serics examined sugpests that a decrease

In average size occurs in o northerly direction over the range, specimens from Tenns-

serim being somewhat smaller than those from the Malay States.

i
,_
|
:

Rattus surifer bandahara Robinson

North Borneo: 2 55920 Saiap. Mount Kinabulu.

Sarawak: 4 55921 (skin anly), % ¢ 55922926 Mount Dulit, Baram, 3,200—
3,400 fr. 55.927-928 (skulls only). No precise Tocality. ¢ + 55.929-930 Sungai Lenin,
Tinjar River, Baram, 500 ft. ¢ ¢ 55.931-932 Long Lenin, Tinjar River, Baram. § 3
33.933-934, ¢ 55935 Gunong Sidong, Samarahan, 1,200 ft.

These specimens represent the second species of the rajahi—surifer complex in Borneo
and agree closely with the type of R. s. bandahara, Their grey bused dorsal pelage is
strongly ochraceous or orange with a black grizzle usually intensifying in the median
dorsal line and disappearing on the fanks, which are ochraccous orange and sharply
demarcated from the white underparts. The top of the head and the nape are the same
colour as the back, s is the outer surface of the thighs. The outer surfaces of the forclegs
are generally paler and the same colour as the funks. The tail is bicoloured for most of its
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length and is blackish brown above and cream white beneath and at the tip. Ventrally,
R. 5. bandahara is white with an orange or orange yellow gorget {which in a few speci-
mens is reduced 1o a few orange hairs) and in all the specimens examined the white of
the underparts is quite cut off from the hindfeet by the richer colour of the thighs, which
encircles the entire thigh, Juvenile specimens are greyer and duller in colour than are
adults and resemble those of Rattus rajah rajah. The adults, however, arc easily separated
from those of rajah by their much brighter, more ochraccous dorsal pelage, which tends
to be softer and denser and less profusely spinous, by having the white of the underside
not extending on to the feet, by their grey based dorsal Tur and often by the presence of
an orange or orange yellow gorget, which does not occur in any of the specimens here
referred to R. r. rajuh, Robinson also uses as a character “nusals not pralonged back-
wards beyond the fronto-maxillary suture as in K. rajah and R. pellax”, This character
is not ahsolute and in four specimens of the present series the nasals clearly extend
beyond that suture, Measurements (all of young adult specimens with the teeth barely
worn or unworn): head and body 160185 (169) (nine skins), tail 170-250 (204)
(cight skins), condylobasal length 37.0-42.3 (40.1) and maxillary toothrow (.5-7.4
(7.0 (eight skulls in both instances).

Raltus surifer solaris Sody

East Java: & 54239, ¢y 54.240-243, 54.244 (skin only) Sodong Jerok, 1djen
Massif, near Banjoewangi, 3,900 I1.

This small series is referred to R. 5. solaris without direet comparison of specimens,
In appearance they are very similar to a small series (mostly of topolypes) of the
| Sumatran . & ravus but are slightly less blackened above and are a slightly paler yellow.
This agrees with the findings of Chasen ( 1940) who examined the Raffles Museum scries
of these races, A well marked orange brown gorget is present in 54.239 und there arc
traces of the gorget in the other specimens. The cream white of the underparts is conti-

f nued in a narrow band down the inner thigh to the feet in 54.239 and 54.243 while in
L the remainder of the specimens it is separated from the feet by an ochraccous brown band,
i 4 condition corresponding with that noted in ravus by Robinson and Kloss (1918b)
L (1919). No specimens of Ratus rajah verbeeki are available for comparison. Measure-
L ments of four specimens: head and body 147—170 (160}, tail 171-188 (178), condylo-
t basal length 37.5-39.2 (38.1) and maxillary toothrow 6.0-6.9 (6.5).

Rattus surifer loteolus (Miller)

De Lisle Istand (Koh Piam), off west coast Peninsular Siam: ¢ & 55.2527-2529,

o ¢ 55.2530-2531.
I Koh Yam Yai (Sugar Loaves), off west coast Peninsular Siam: & 532332, 7 ¥

55.2533-25306.
& These specimens are referred to [ureplus without direet comparison of specimens.
[ They agree closely with Miller’s description. Dorsally, material from Koh Yam Yai
Lo is darker and blacker than that from De Lisle Island, in which the dark dorsal area forms
i a broad, ill-defined stripe (c.f. umbridorsum Miller). Ventrally, there is no trace of
i‘“ a yellow or orange gorgel. Thase from Koh Yam Yai have the flanks slightly less ochrace-
I ous and more plentifully supplied with coarse spines than those from De Lisle 1sland.
he Specimens from hoth islands are darker on the back and head than R. s. surifer from the
I adjacent mainland, and have the dorsal pelage mare coarsely flecked with black, while
i the flanks are less brightly ochraceous. A well marked dark brown eye-ring is present.
I Mus. 29, 1960.
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Measurements of five specimens from De Lisle Istand: head and body 171-195 (183), |
tail 168—183 (176), condylobasal length 37.8—41.4 (39.3) and maxillary toothrow !
6.9-7.4 (7.2). Of five specimens from Koh Yam Yai: head and body 168-199 (184},

tail 154-182 (169}, condylobasal length 36.7-42.0 (39.8) and maxillary toothrow

6.5-6.8 (6.7). Both islands have surifer rats smaller than those of the adjacent mainland,

Those from Koh Yam Yui are about the same size as those from De Lisle Island but

have a comparatively shorter toothrow,

Rattus surifer casensis (Miller)

Koh Rah, off Takopah, west coast Peninsular Siam; & ¢ 535.2580-2586, ¢
5525872588,

Koh Pra Tung, off Takopah, west coast Peninsular Siam: ¢ 55.2589, '

These specimens are similar to those listed above as luteolus in having the dorsal
pelage darker and more coarsely flecked with black than R. & surifer from the mainland
but differ from them in having the back and fanks slightly brighter and more orange,
nearer Lo the colour of the mainfand form and not to the paler, more ochraceous shade
of luteoles. As in luteolus, the dorsal and Aank pelage is harsh and spinous, and there is
a well defined dark brown eye-ring, The ventral surface is white or cream white, Speci-
mens from Koh Rah have an orange gorget (sometimes reduced to a small pateh of
orange hairs) and on this account are referred to R. 5. casensis from Chance Island
{without direct comparison of specimens). The single specimen from Koh Pra Tung is
identical with those from Koh Rah. Measurements of len specimens (exceplt where
stated): head and body 169-206 (189), tail 180-222 (193), condylobasal length 39.5-
42.6 (40.9) (nine skulls) and maxillary toothrow 6.6-7.4 (7.1).

Rattus surifer puket Chasen

Junk Seylon, off west coast Peninsular Siam: 4 4 55.2537-2539, ¢ 55.2540 Telok
Pales. & & 55.2541-2545, ¢ ¢ 55.2546-2550 Klong Tun Sai, Tongka.

Pulau Sireh, near Junk Seylon, off west coast Peninsular Siam: & & 5325512352,

Koh Boi, near Junk Seylon, off west coast Peninsular Siam: 3 3 55.2553-2533, ¢
55.2556.

Pulau Panjang, near Junk Seylon, off west coast Peninsular Siam: & 2 55.2557-
2563, 7 7 55.2564-2369.

Pulau Lontar, off west coast Peninsular Siam: 3 & 55.2570-2573, ¢
2577, 4 55.2578 (skin only), ¢ 55.2579 (skin only) Pasit Raja.

Specimens from Junk Seylon and its adjacent islets are very similar in colour to
R. 5. surifer from the adjacent mainland but are much smaller and on this account Chasen
(1940) referred the surifer rats from these islands to R. 5. puket, the type locality of
which is Junk Seylon, the largest island. .

Those from Junk Seylon are exactly like R. s. surifer from Ghirbt and Trang in
colour and have comparatively little dorsal flccking. The dorsal and flank ground colour
is a bright ochraceous brown and the fine flecking of black forms an ill-defined stripe
along the median dorsal line. Ventrally, they are white or cream while, and there is no
trace of an orange gorget. Two specimens from Pulau Sireh agree exuctly with them in
colour.

Specimens from Kol Poi and Pulau Lontar are slightly darker dorsally and have
the black flecking coarser and more intensified, much as in the specimens listed here as
casensis, The dorsal and flank ground colour tends to be a slightly brighter ochraceous
than that of R. 5. surifer. Ventrally, they exactly resemble those from Junk Seylon.

o 552574~
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Dorsally, specimens from Pulau Panjang average darker than those from the other
islands and are very similar in this respect to casensis, but have the dorsal and fank
ground colour ochruceous buf (much as in R, 5 surifer), coorsely flecked with black.
Ventrally, they are exactly like surifer and have ne crange porget. Specimens from all the
islands have harsh, spinous dorsal pelage like that of R. 5. surifer.

The differences between the populations of the respective islands are very small
and of no subspecific significance, but do show, however, that the surifer rats of the large
island of Junk Seylon have diverged least from the pattern of colour of the mainland
form while those from the smaller islands of Lontar and Panjang have bepun diverpence
towards the darker back characteristic of the rats of the smaller offshore islands further
north. Measurements of specimens from cach island:

Junk Seylon (thirteen specimens except where stated ) : head and body 145-180
(159}, tail 148-195 (169), condylobasal length 36.8—40.2 (38.7) (twelve skulls),
and maxillary toothrow 6.2-6.8 (6.6).

Pulaw Sireh (two specimens): head and body 162-172; tail 178-188, condy-
lobasal length 38.5-39.% and maxillary teothrow 6.3-0.8

Koh Boi (four specimens except where stated ) : head and body 160-172 (167),
tail 155-173 (167), condylobasal length 38.1-40.1 (39.3) (three skulls) and
maxillary toothrow 6.4-6.7 (6.5).

Pulan Panjane (twelve specimens) : head and body 150-175 (160), il 150-
203 (169), condylobasal length 37.1-40.7 (38.6) and maxillary toothrow 6.2-6.9
(6.7).

Pulau Lontar (nine skins and scven skulls) @ head and body 151183 (162} tail
161-186 (172}, condylobasal length 36.2—40.0 (37.4) and maxillary toothrow
6.0-6.9 (6.6,

Rattus surifer telibon Chasen

Pulau Telibon, off west coast Peninsular Siam: & & 55.2580-2596, @ ¢ 35.2597-
2599,

Dorsally, these specimens are darker and arc more coarsely streaked with black
than those listed above as R, s, puket. They average only very little darker above, how-
ever, than specimens from Pulan Panjang (here referred 1o puket) which themselves are
the darkest representatives of Rattus surifer from Junk Seylon and the complex of small
islands surrounding it. Rattus surifer telibon may also be distinguished from puket by ils
larger size, which is nearer to that of the mainland form and from the latter by its darker
dorsal pelage. Ventrally, they exactly resemble surifer and puket and there is no orange
gorget. The dorsal pelage is harsh and spinous as in these races, Measurements of eight
specimens (except where stated): head and body 159-188 (172), tail 175-188 (181)
{seven skins), condylobasal length 38.0-41.4 (39.3) and maxillary taothrow 6.9-7.3
(7.1). Chasen says that relibon never has the tail shorter than the head and body and
while this is true of this serics one specimen (55.2592) has the tail equal in length to the
head and body. In the long series of puker listed above the tail is generally longer than
the head and body, but in a number of specimens the tail is the same length or only
slightly longer than the head and body, and in two specimens is shorter.

Rattus surifer flavidolus (Miller)
Pulau Langkawi, off Perliss & & 552605-2606, @ % 55.2607-2610 Sungai
Kilim. 2 552611, ¢ 55.2612 Kuala Kubong Badak. & 3 55.2613-2615. @ 2

Mus. 29, 1960,
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55.2616-2618, & 552619 (skin only) Buraw. & 55.2620 (skin only), & & 55.2621-
2624, ¢ 2 55.2625-2628, ¢ 53.2629 (skull anly).

These specimens (and others in the collection of the British Muscum (Natural
History) agree closely with Miller’s description and show that when compared with
surifer from the adjacent mainland, flavidulus from Langkawi averages darker dorsally,
has the buck more coarsely streaked with black and the dorsal and flank ground colour
more yellowish. The race is somewhat smaller than that from the mainland and in this
series the majority have the tail shorter than the head and body, only a few specimens
having these equal in length while a single specimen has the tail of greater length than the
head and body. Measurements: head and body 160-195 (180) (thirty-three skins), tail
140-180 {163) (thirty-two skins), condylobasal fength 38.0—42.8 (39.9) (twenty-seven
skulls) and maxillary toothrow 6.4-7.3 (6.8) (lwenty-nine skulls).

Rattus surifer butangensis (Miller)

Pulau Adang, Butang Islands: 2 & 55.2600-2602, ¢ 55.2604.

Pulau Rawi, Butang Islands: § 55.2603.

This small series agrees accurately with the description by Miller. The upper parts
and flanks are less bright than those of R. & surifer or R. 5. flavidulus and are durker
than in those races, the black clement in the pelage being more coarsely spread and
diffused, covering the entire back and showing no tendency to concentrate in the median
line, One example, 55.2604 has the ground eolour deep orange rather than the ochraceous
buff of the others. Ventrally, these specimens are cream bull, unevenly blotched with
ochreous orange. Measurements of four skins and three skulls: head and body 194-20%
(200), tail 164175 (171), condylobasal length 42.2—43.2 (42.7) and maxillary tooth-
row 7.0-7.4 (7.2). The tail is shorter than the head and body in all the specimens
examined.

Rattus surifer surifer % butangensis

Pulau Terutau, off wesl coast Penmsular Siam: ¢ 552640, ¢ ¢ 55.2641-2643
Sungai Udang. 2 55.2644 Telok Udang. & 55.2630 (skin only), 4 & 35.2631-2635,
? 9 55.2636-2639,

Chasen (1940} referred surifer rats from Terutau to flavidulus, This series, however,
differs from the Langkawi race in a number of points and cannot be regarded as flavi-
dulny. Specimens from Terutau hove the around colour of the back and lanks less bright
than that of flavidulns or of surifer and as a series are darker, having the black clement
in the pelage more pronounced and more dilfused over the back, ncurer to but not tiu'lltt
as dark as butangensis. Ventrally, they arc cream white, & few having the belly soiled with
ochraceous or ochraceous orange much as in butangensis, but less so than in this race.
In all but two specimens the tail is sub-equal to the head and body. They are similar in
size to . g surifer of the adjacent mainland, but have a longer toothrow and a shorter
tail, and differ markedly from flavidulus in their greater size, Measurements: head and
body 170-210 (189) (twenty-six skins), tail 160-190 (177) (twenty-live skins), con-
dylobasal length 38.3-42.9 (40.8) (npincteen skulls) and maxillary toothrow 6.9-7.9
(7.3) (twenty-four skulls).

These specimens clearly represent a step in the line of divergence from K. s surifer
shown by R. 5 butengensis towards dull, dark doesal pelage, which is harsh and spinous,
reduced tail and greater body size. 1t may be that they require subspecific separation from
both forms but in the absence of a larger series of butangensis for comparison | am
reluctant o take this step,
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Rattus surifer surifer % flavidulus

Pulau Dayang Bunting, near Pulau Langkawi, off west coast Peninsular Siam: 2 &
53.2645-2647, ¢ ¢ 55.2648-26350.

Chasen (1940) referred surifer rats from the islet of Dayang Bunting to flavidulus
but this material is considerably larger than the Langkawi race and also has the ground
colour of the back and flanks brighter and much more orange. Tn this respect, these speci-
mens approach surifer of the mainland, from which they differ in having the black ele-
ment of the dorsal pelage more pronounced and gathered into an ill-defined medizn
streak as has flavidulus, in slightly larger body size, and shorter tail, which is usually sub-
equal to the head and body (one specimen only has the tail greater in length than the
head and body ). Measurements of five specimens: head and body 186-203 (192), tail
172-193 (182), condylobasal length 40.2-43.4 (42.1) and maxillary toothrow 6.8-7.0
(6.9),

This rat shows to some extent the characters indicating the divergence of the surifer
rats of the Butang Islands and Pulau Langkawi from the mainland R. s. surifer. The
body size is greater and the tail reduced as in butangensic and although the dorsal ground
colour is much as in the mainland form the black speckling is coarser and more pro-
nounced as in flavidulus.

Rattus surifer muntia Chasen

Koh Muk (Pulau Muntia}, off west coast Peninsular Siam: 3 & 55.2651-2653,
¢ ¢ 55.2654-2655, ¢ 55.2656 (skull only), ¢ 55.2657 (skin only). Melanistic spe-
cimens: & & 5526582663, 7 ¢ 55.2664-2665.

In normal pelage, these specimens are darker dorsally than flavidulis as understood
here, and have the black element in the dorsal pelage scattercd over the entire back as
has butaneensis and surifer > buwtangensis from Pulau Terutau, which latter they closely
rescmble in colour, but dorsally are slightly darker. The ground colour of the back and
flanks is pale ochraceous orange or ochraceous buff and the dorsal and fank pelage is
plentifully supplied with harsh spines. They are much duller than the mainland surifer
and lack entirely the bright orange tints of this race. Ventrally, muntia is a dirty cream
buff, sometimes with a suffusion of yellow ar orange (a condition found in material from
Terutau and to a greater extent in butangensis),

The series is remarkable for the high proportion of melanistic specimens it contains.
The cellection of the British Museum ( Natural History) now contiaing extensive series of
Ratius surifer and presents no evidence of melanism in any other race of this rat, Mela-
nistic specimens are dark brown (near to Prout’s Brown of Ridgeway) darsally, darkest
and most intense in the median dorsal line, Ventrally, they vary from drab to dark grey.
The dorsal underfur is dark grey, the hairs with dark brown tips. The dorsal pelage is
thickly interspersed with harsh, grey, brown tipped spines, The flanks are lighter in colour
and are profusely spinous, the spines light brown or whitish, The veniral surface is less
spinous, while the limbs are dark brown above und below, There is o small, irrcgular
cream patch in the ventral midline of some specimens. Rattus surifer muniia averages
smaller than butangensis and is about the same size as specimens from Pulau Terutau.
The tail, however, is longer in proportion to the head and body and is usually only o
little shorter than the head and body. Measurements: head and bady 174-202 (188)
(fourteen skins), tail 169-200 (180) (thirtcen skins), condylobasal length 38.9-43.7
(40.9) (twelve skulls) and maxillary toothrow 6.9-7.5 (7.1) (thirteen skulls).

Mus, 29, 1960,
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Rattus surifer pidonis Chasen

Koh Pipidon, off west coast Peninsular Siam: & & 33.2660-2675.

Rattus surifer pidoniy differs from R. 5. muntia in darker, more uniform dorsal
colour, the pelage less coarsely streaked with black and tending towards a brownish hug.,
An orange gorget is present in all the specimens listed here. There is no indication of the
ochraceous orange staining of the cream white belly found in muntia. Ratius surifer
pidoniy is larger than R, ;. ruendia but like this race, has the tail equal o or shightly
shorter than the head angd body. It is larger and darsally darker than surifer from the nd-
jieent mainland. Measurements: heud and body [183-208 (198) (nine skulls), tuil 175—
196 (186) (cight skulls), condylobasal length 39.3-43.0 (41.0) and maxillary tooth-
row 6.7-7.2 (6.9) (mine skulls in both cases),

Rattus surifer binominaiug (Kloss)

Pulau Tioman, Pahang Archipelago: 2 2 35.2700-2707; & & 552708 (skin anly),
35.2712 (skull only). ¢ ¢ 55.2709-2711.

The surifer rats of the Johore Archipelago show similur dilferences from the main-
land race as do the rats of the raities group from those jslands, i.e. darkening of the back
and an increase in the length of the dorsal pelage. A corresponding similarity is found
among the rat populations of these species from the small islands off the west coast of
Peninsular Siam. Each island produces its awn characteristic rars and shrifer rat,
often diverging from the mainland rice in similar ways and often exhibiting about the
sume depree of divergence, Populations from individual islands often differ from each
other only slightly and forms can be found (usually from the inshore islands) which link
the most divergent races (usually from the islands most distant offshore) to the mainland
race in slight but quite distinct steps. The surifer rats of the Johore Archipelago are no
exceplion to these peneral statements. Although the three named Faces are very similar
e each other, R, s, binominatus is the least differentiated from the mainland race. Dor-
sally, these specimens are slightly darker than R, ¥ sarifer and have the ground colour
averaging more tawny and slightly less bright. The back is coarsely streaked with plack,
sometimes forming an ill-defined median streak. The dorsa] pelage, although spiny, is
longer and softer than that of the mainland form, especially over the rump. The veniral
surface is cream white, often stained to some cxtent by vellow or tawny. A buff or
orange gorget is usually, but not ulways, present, Meusurements of seven specimens
texcept where stated) : head and body 153-208 (1959, tail 155-193 (180) (six skins),
condylobasal length 41 3-44, (42.5) and maxillary toothrow 6.7-7.1 (&.49). 552702
is onc of the original series,

Rattus surifer aoris (Rabinson)

Pulau Aor, Johore Archipelaga: 3 2 35.2676-267Y.

These specimens are part of the original serics, Dorsally, R. 5. aoriy is very slightly
darker and duller than pemangilis or binominatus, and has the black element in the pelape
more uniformly distributed with no tendency to gather into a median line. The dorsal
pelage, while plentifully supplied with spines, is longer and softer than that of the other
races from the Johore Archipelago. The cream white ventral surface is stained with buff
Or orange brown, as in pemangilis, to which this rice is closely allied, Its longer, darker
dorsal pelage makes it much less like surifer of the mainland than R. 5. binominatus
from the nearby larger island of Tioman. Measurements of four specimens (except where
stated ) : head and body 193-210 (202), tail 184-191 (187} (three skins), condylobasal
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length 40.5-44.5 (43.1), maxillary toothrow 7.0-7.5 (7.2), length of molar row
{crowns) 6.3-5.7 (6.5), width of m' 2.0-2.2 (2.1) and width of m? 1.5-1.7 (1.7).

Rattus surifer pemangilis (Robinson)

Pulau  Pemanggil, Johore Archipelago: 3 3 95.2680-2684, 3 552685 (skin
only), ¢ ¢ 55.2686-2690.

Dorsally, these specimens do not dilfer appreciubly in colour from j2. & binominaties
but the dorsal pelage, although longer than that of R, +. sirifer from the mainland, is
harsher and contains more spines than that of the Tioman race. No specimen has o bull
or arange gorget. The underparts, like those of binentinatus, are frequently sullied with
bull or ochraccous orange, sometimes (55.268%5) to the extent of replucing almost
entirely the cream white, These specimens form part of tle original series. The race
differs from binominatus in its Proportionately larger body and shorter tail, and in having
the underparts more stained with orunge, Its skull is about the same size as that of the
Tioman race and the molars (said by Robinson not 10 be reduced as in binominatns )
are sbout the sime sive. Measurements: head and body 192-224 (209, tail 148-179
(164) (seven skins in both instances), condylobasal length 405443 (42.0) (five
skulls), maxillary toothrow 6.8-7.3 (713 (six skulls), length of molar row crowns)
6.2-6.6 (6.4), width m! 2.0-2_1 (2.1) and width of m* 1.4-1.6 (1.53) (six skulls in each
instance). Tooth medsurements of bitominatus: length of molur row (crowns) 6.0-6.6
(6.3), width of m! 1921 ¢2.0) and width of ny? 1L.3-1.7 (1.5) (seven skulls in each
instance).

Raitus surifer manicalis {Robinson and Kloss)

Koh Pennan, off Bandon, Peninsular Siam: 4 - 55.2691-2692, ¢ ¢ 55.2693—
2694,

Part of the original serjes. Darsally, much duller and darker than R, 5. surifer with
harsher and more spinous pelage, but retaining to some extent the bright ochraceous
oritnge tints on head and flanks of the mainland race, All have the upper surface of the
forearms whitish and the underparts cream white. Measurements of four specimens (ex-
cept where stated) - head and body 170~180 (176}, tail 172187 (178) (three skins,
condylobasal length 37.5-39.2 (38.5) and maxillary toothrow 6.5-6.6 (6.6,

Rattus surifer spurcus (Robinson and Kloss)

Koh Samui, off Bandon, Peninsular Siam: 2 2 J5.2695-2648, ¢ 55.2640,

Although diverging from the mainland . & surifer in the same direction s R, .
manicalis these specimens (which are from the original series) are less differentiated
fram the mainland race than is tnanicalis. They closely resemble flavidulus from Pulau
Langkawi, Ratrus surifer spurcus has the dorsal surface darker and more eersely
streaked with black, especially in the mid-line, than has R, . sterffer bul the head and
ftanks are brizht ochraceous oringe as in the mainlund race. Dorsally, R. 5. spurcus is
much brighter than manicalis and has softer pelage. It differs sharply from this race in ils
bright orange yellow dorsal and [ank ground colour, which extends on to the head.
The upper parts of the forearm are whitish as in manicalis. These rats are intermedine
between surifer of the mainland and the much duller, darker manicalis from the island af
Kaoh Pennan, in a similar fashion to_flavidulus, which on the opposite side of the Peninsula
links surifer to the dull, dark butangensis. Measurements of five specimens (except where
stated ) : head and body 165-192 (178), tail 170-193 (182), condylobasal length 37.6—
38.3 (37.9) (three skulls) and maxillary toothrow 6.2-6.9 (6.6).

Mus. 29, 19a60.
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Rattus surifer flavigrandis (Kloss)

Euast Perhentian Island, off Kelantan, Malay Peninsula: o o 3527472748

Two of the original series, They are much darker than surifer of the mainland and
hive the entire hyck uniformly and finely flecked with black or dark brown, showing no
tendency 1o form a median line. Flanks and cheeks ochraceous, paler than in the mainfind
ricce. Underparts dirty whitc, in 55.274% linged with vchraceons, and with 3 (race ol an
orange gorget. Measurements of 55.2748 (FM.S. 2221/10) appeir in Kloss (191173,

Rattus surifer grandis (Kloss)

Great Redang Island, off Trengeany, Malay Peninsula: g 55.2744-2745,
33.2746,

Part of the original series. These specimens are darker and duller than fervivrandis
and the adult specimen (55.2744) has the dorsal pelage harsher and more spinous,
Measurements of this specimen (F.M.S. 2207/10) appear in Kloss (191,

Rattus surifer leonis | Robinson and Kloss)

Singapore Island: 48 352749-2751. o o S3.2752-2754 Changi,

Robinson and Kloss compared leonis with R, & surifer from Trang in Peninsulur
Sium. These specimens are only very slightly brighter than material from the southern
Malay States (as noted above, R, s stirifer averanes brighter in the southern parts of its
range than in the northern) but are eisily sepurated from the mainland form on account
of their smaller size. Measurements of seven skins and ten skulls: head and body 161—192
(177), tail 153-185 (176), condylohasal length 37.1-41.8 (39.6) and maxillary tooth-
row 6.2-6.8 (6.6).

Rattus surifer lingensis | Miller)

Pulau Mapor, Riau Archipelupo: & s 3527402742 Mentigi. ¢ & 55.2713-
2723, © ¢ 5527242738 75.2739.

Pulau Kundur, Rigy Archipelago: 1 552743 Blink.

‘The collection of the Britjsh Museum ( Natural History) contains u large serics of
rats of the surijer group from the islands of Batam, Bintang, Kundur, Karimon. Litle
Karimon and Mitpor, Riau A rehipelago. All show to a greater or lesser degree the duller,
darker back which distinguishes thiy rice from K. s surifer but populations from each
island dilfer appreciably from each other, ilthough the differences can hardly be said to
be of subspecific value. No topotypical specimens arc available,

Specimens from Pulay Kundur are nearest 1o R. 5. surifer and retain the bright
ochraceous orange dorsal and flank ground colour of the mainland form. The back, how-
ever, 1s heavily grizzled with black ar dark brown, especially in the median line. Ventrally,
they are white with usually a well-defined orange gorgel. In general, they are reminiscent
of R. 5. binominatus from Tioman Istand and dilfer from surifer of the mainland in
darker, tawnier dorsal colour, greater body size and propartionately shorter tail,

Material from Batam and Bintang is very similar bu generally has the dorsal and
ftank ground colour paler and more yellow, Incking in most examples the slight tawny
infusion found in specimens from Kundur. The orange aorget is much reduced and i
usually represented by a small patch of orange hairs at the throat, A long series from
Pulau Mapor closely resembles that from Butam and Bintang bul occasional specimens
are tawny like those from Kundur and the majority have the dorsal black flecking
slightly reduced when compared with specimens from Kundur, Batam or Bintang. The
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orange gorget is usually reduced or represented by a few orange yellow hairs. Specimens
from the islands of Karimon and Little Karimon have the dorsal ground colour paler
and the back more heavily blackish, especially in the median line, than those from the
ather istands, They lack to n large extent the ochraccous orange tints found in this
material and replace it with pale yellow or bull. An orange gorgel, of traces of i, is
only rarely present. Measurements:
Pulau Kundur (seven specimens): head and body 199-219 (207, tail 160-
I89 (179), condylobasal length 42.6-48.4 (45.5) and maxillary toothrow 6.8-7.6

(E).
Pulaw Batani: head and body 183-211 (201 ), tail 157=181 (171} {nine skins o
. both instances), condylobasal length 43.2-44.6 (43.7) (six skulls) and maxillary

toothraw 6:9-7.1 (7.0} (seven skulls).
Pulau Bintang (three specimens): head and body 191-217 (207), til 15%-
! 181 (170), condylobasal length 41.4-45.1 (43.6); and maxillary toothrow 6.8
7.4 (7.1).
Pulau Mapor (cleven skins and ten skulls): head and body 182-207 (194),
tail 152—191 (167), condylobasal length 40.3-43.2 (41.5) and maxillary toothrow

! 6.4-7.0 (6.7).
I Pulaw Karimon (four skins and six skulls): head and body 181-199 (191},
" tail 150-166 (138), condylobasal length 40,8-42.7 (41.8) and maxillary toothrow
i 6.5-6.9 (6.7).
2 Little Karimon Island (eight skins and six skuils): head and body 181-209
i- (1939, tail 149-183 (173) condylobasal length 40.7—44.7 (43.3) and maxillary
toothrow 6.6-7.2 (6.9).
Specimens from the Karimons and Mupor most nearly resemble the mainland K. 5.
’ surifer in size while those from Kundur, Bintang and Butam are most like R. 5. gurifer in
= colour; None approach the small size and bright colour of R. 5. leonis from Singapaore
2 Island. Similar tendencies exist in the distribution of Rartus ratius (g.v.] over the
Archipelago but in this species, divergence, although following similar lines, has pro-
:1“ ceeded further and resulted in subspeciation.
I8
L Ratius cremoriventer cremoriventer {Miller)
':h Peninsular Siam: § 55.2821 Tasan, Chumpawn, 220 [t. & §5.2822 Chong, Trang.
ki o 55.2836 Kao Luong, Nakon Sri Tamaral, 2,000 ft.
Kedah: 7 55.2830 Kedah Peak, 3.000 fL.
sht Perak: 2 55.2824 Gunong Kerbau, 5,000 ft. ¢ 552825 Maxwell's Hill, Taipma,
43 1600 [t. @ 552826 Gunong Semanggul. ¢ @ 55.2827-2829 Gunong ljau, 4,500 It
Iy, Dindings: ¢ 55.2831 Tanjong Hantu.
h Puhang: & 552832 Genting, Kuala Lipis. ¢ 552833 Lubok Tamang. 2 55.2834
ti:0 Gunong Sinyum, 1.595 fL
Penang lsland: 4 55.2839, ¢ ¢ 55.2840-2841 Telok Bahang.
sl Pulau Terutay, off west coast Peninsular Siam: ¢ 55.2835 Telok Wau,
iy Pulau Langkawi, off Perlist & 552837, » ¢ 55.2838 Buraw,
o Hitherto, the species appears to have been unrecorded from Penang lsland. A
o specimen from Tasan, Chumpawn shows that this race exlends al least as fur nnrll.h as
wns the limits of the area checklisted by Ellerman and Morrison-Scott (1951). There is no
kinge consistent colour variation over the range as represented by this series. Specimens [rom
The
Mus. 29, 1960,
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Langkawi and Terutau are slightly less bright in dorsal colour than those from the
mainland but the difference is very small. Measuremenis of twenty skins and eighteen
skulls (except where stated): head and bady 121-162 (138), tail 172-216 (190) (nine-
teen skins), condylobasal length 30.1-34 4 (31.9) (fifteen skulls), palatal length 16.0-18.3
(17.0), zygomatic width 154-17.1 (16.0) (fourteen skulls), brainense width 13.9-15.3
(144} (fiftcen skulls), maxillury toothrow 5.7-6.5 {6.0), interorbital breadih 5,5-6.3 (5.9),
length of nasals 11.2-13.7 (12.2) and bSreadth of nusals 37-4.4 (4.0,

Rattus cremoriventer king (Bonhote

Sarpwak: & 55949 Uly Paky Sarchas. ¢ S55.950. 35.957 Sungai Pelandok,
Paku, Sarcbas. & 55951 (skin only) Anyut, Paku, Surebus, o 55.053 Lang Lenin,
Tinjur River. & 55954, 334955 Gunong Sidong, Samarahan, & 535956 Entaws,
Samarahan,

This race is only separable from K. ¢ crentoriventer with difficulty and g larger
SEries may prove it synonymous with the Peninsular form, These specimens do not differ
materially in colour from R. c. cremoriventer. The principal dingnostic character used
by Bonhote for the Bornean race was greater skull size but this is not maintained in the
few specimens available. The nasals, however, average longer and broader in the six
skulls of kina examined while the bedily size and tail length are appreciably less. Measure-
ments of seven sking and six skulls: head and body 110-133 (120), tail 145-205 (173),
condylobasal length 30.2-32.5 {30.9), palatal length 16.4-17.8 (16.9), Zygomatic
width 15.1=15.9 (15.5), braincase width 13.7-14.3 (13.9). maxillary toothrow 6.0-6.3
(6.2), interorhital breadth A.8-6.1 (5.9), length of nasals 11,7—14.1 (12.7) ‘and width
of nasals 3.9-4.5 (4.3).

Ralttus fulvescens orbus (Robinson and Kloss)

Peninsular Siam; 2 2 55.2815-2816, ¢ v 55.2817-2819 Khao Luong, Nakon
Sri Tamarat, 5.000-5.800 fi. 4 55.2820 Kuo Nang, Bandon, 3,050 f1.

93.2820 is one of the original series,

Rattus fulvescens lepturus {Jentink)

West Java: 2 54180 fekin aid mandible only), 2 ¢ 54.181-183, 54.185-188,
34,184 (skin only), 54.189 (skyll only), ¥ ¢ 54.190-198 Kandang Badak, Mount Gedeh,
7900 ft, 2 54.199, ¢ ¢ 54200-201. o 54.202 (skin only) Tjibodas, 5.000 ft.

East Java: 3 54.203-204 Sodong Jerok, Idjen Massif, near Banjoewangi, 3,900 fu

A detailed account of the very much larger series of which the West Tavan material
listed here once formed a part appears in Roebinson (1917). The two examples from
Sodong Jerok exactly resemble thase fram West Java,

Rattus niviventer hukit (Bonhote)

Peninsular Siam: ¢ 55,2898 Khoa Ram. ¢ 552890 Chong, Trang, £ 3 53.2900-
2901, ¢ 552902 Tap-li (Klong Wan), Pakchan. 2 2 55.2903_2904 MNongkok, Ghirbi.
4 55.2905 Tang Pran, Tahuatang.

Perlist & 55.2906 Pelarit. L

Perak: 3 55.2907 Temengoh. & 55.2908 Krian Road, Taiping.

Rattus niviventer pan (Robinson and Kloss)
Koh Samui, off Bandon, Peninsular Siam: 2 55,2909,

BuLL, RAFFLES
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Rattus niviventer condorensis Kloss
Pulau Condare, off south-cast Cochin Chinar ¢ 49428 (ihc type specimen).

Rattus niviventer treubi Robinson and Kloss
1919 Nirttses fnkit trewhi Bobinson and Kloss, ofan, Mag, Nofo Hivg, 4: 476, Tiibodas;, Mount
Gedeh, West Tava, 5,000 it

1931 Rovtus leptorns besiki Sody, Netwar. Tijdschr, Ned-Ind. 41: 214, Opgop Ongop, Idjen
Massif, East Java, |,850 m.

1934 Rattux bukis lepturoides Sody, Natuier. Thidselie, Ned.-Tnd. 44: 174, Mount Lawu, Middle
Java, 2,000 m.

East Java: & & 54.205-213, =@ ¢ 54.214-219 Sodong Jerok, Idjen Massif, neax
Banjoewangi, 3,900 [1.

West Java; & 2 54.220-225 Tiibodas, 5,000 fi.

Rarttus niviventer in Java has been divided into three races, two from the mountains
of east and west Java respectively, and a third, temmincki, from the lowlands of east
Java. Rattus bukit lepmiroides Sody is regarded s a synonym of beswki by Chasen
(1940), and material now available indicates that only one race 15 found throughout the
mountaing of Java,

Sody originally described besuki a5 a race of leprures (itself o race of Rarrus fulves-
cens) and compared his two specimens from Onpop Ongop with lepruruy, from which
they differed in smaller size and in having the underside of the basc of the tail o clearer
white, A large serics from Sodong Jerok, however, shows no constant difference from
typical and paratypicul trewbi and olfers no grounds upon which o divide noviventer in
Java inlo eastern and western mountain rices. Specimens from cast and west Java
are strictly comparable in both size and colour, and Sody's measurements for besuki At
well into the series. Measurements of thirteen specimens (except where stated) from
Sodong Jerok: head and body 111136 (126), til 164-207 (185), condylobasal length
30,4341 (32.0) (twelve skulls), palatal length 16.85—19.6 (17.9), sygomalic width
154172 (16.1), interorbital breadth 5.3=6.1 (5.8), maxillary toothrow 6.2-6.6 (6.4},
length of nasals 12.0-14.7 (13.0) (twelve skulls) and width of nasals 3.5-4.4 (3.8).
Of six specimens from Tjibodas: head and body 130-149 (137), tail 178-186 (133),
condylobasal length 30.5-33.4 (32.0), palatal length 16.8—18.5 (17.7), zygomatic width
15.5-16.6 (15.9), interorbital breadth 5.5-5.8 (5.6), maxillary toothrow 6.0-6.7 (6.3),
length of nasals 12.2-14.1 (13.1} and width of nasals 3.7—.1 (3.4).

Rattus bukit temmincki Kloss
East Java; & 54226 Tamansar, 1,600 ft.

Rattus alticola ochraceiventer (Thomas)

Sarawak: ¢ 55.990 Mount Dulit, Baram, 3,400 ft. ¢ 55.991 Sungai Lenin, Tinjar
River, 500 ft. & 55.992, ¢ 55993 Gunong Sidong, Sumarahan, 1,200 fl. ¢ 55994
Bukar, Samarahan. :

These five specimens agree fairly well with the limited comparative m:m:_riu! avail-
able, all of which comes from Mount Kinabalu, Although considerable size discrepancy
is evident over the series of skulls there appears 1o be only one form involved in Sarawak
and North Borneo, these differences and small differences in the lexture ".i the pelage
being due Lo age. The type and a paratype with which Robinson’s muignul hais hci:fi
compared are both fully adult animals with the teath well worn while Rohu}suns
specimens and others from Kinabulu with closer, denser pelage and shorter, slightly

Mus, 29, 1964,
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narrower skulls with the muzzle narrower and less elongated are all animals with unworn
or only slightly worn teeth. Measurements of five young adult skins from Sarawak: head
and body 125-136 (129), tail [37-150 (142). Measurements of cleven skulls (except
where stated), including the type: condylobasal length 29.9-36.4 (32.1) (nine skulls)
palatal length 16.0-19.4 (17.1}, rostral width 4.9-7.0 {3.7), brainease width H.S—!S..‘:
::5155;3} (ten specimens), length of diastem: 8.6-10.8 (9.3) and maxillary toothrow 5.3=5.7

Rattus alticola inas (Bonhote)

Fahang: 4 a 55.2800-2801. o 352802 Bukit Fraser, ibove scmangko Pass, 4,000
ft. & ¢ 552803-2804, 9 p 55.2805-2806 Gunong Tahan, 3.500-5.300 ft. ¢ o
5528072809 Teky Platean, Gunong Tahan, 5.200-5,300 fi

Measurements of twenty-four skins and seventeen skulls: head and body 125-165
(143), tail 130-166 (147), condylobasal length 32.2-36.3 (34.2) and maxillary toothrow
6.0-6.6 (6.3).

Rattus musschenbroeki whiteheadi {Thomas)
Sarawak: & 3 55958-960 Balingean. & 59.961, ¢ 55.962 Mount Dulit, Baran.

& 35.963 Anyut, Paku, Sarchas. ¢ 55.964 Gunong Sidong, Samarahan, & &8 55.965-
967, ¢ ¢ 55.968-969 Mora Barue, Samarahan, 4 & 53970971, 9 55972 Entawa.
Samarahan.

Chasen (1940) gives a summary of colour variation over the Malaysian range of
this species. This series, dorsally, varies from dull ochraceous bufl to bright russet brown,
sometimes with a diffuse black median streak. Ventrally, the specimens range from elear
grey to ochraceous orange:

Rattus musschenbroeki asper (Miller)

Peninsular S:am: ¢ 552777 Khao Ram,

Perlis: & 55.2779 Pelarit.

Perak: v 552778 Lenggong. 7 55.2780 Temengoh. 3 355.278! Ulu Selama. 3
93.2788, ¢ 55.2789 Bukit Gantang. 4 55.2790 Gunong Semangsul,

Kedah: 3 & 55.2782-2784, ¢ ¢ 55.2785-2786 Kedah Peak. ¢ 55.2787 Gurun.

Pahang: ¢ 532791 Bentong. & 55.2792, ¢ 55.2793 Labang Endau,

Sclangor: @ 552794 Cheras. & 55.2795 Ginling Bidui.

Malacca: § 552798 Nvalas,

Negri Sembilan: § 55.2796 Bukit Tangga. & 55.2797 Bukit Tampin.

Johore: & 55.2799 Padang Tuan, Segamat.

This series shows much the same range of colour variation us does R. m. whiteheadi
from Borneo but asper is in general a duller backed rat, usually grey beneath and with the
underside rarely washed with ochraceous or buff. Brightly coloured specimens are few,
the majority having an admixture of grey or black hairs dorsally. A diffuse patch of
orange is often found in the median line of the chest.

Rattus bartelsi bartelsi ( Jentink)
West Java: @ & 54.227-232, 9 ¢ 54.233-236, ¢ 54.237 (skull only) Tjibodas,

3,000 ft.
A detailed account of the very much larger series of which these specimens once

formed a part appears in Robinson (1917),
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Rattus bartelsi subsp.

East Java: ¢ 54,238 Sodong Jerok, Idjen Massif, near Banjoewangi, 3,900 ft.

The pelage of this rat is harsher than that of R. b. bartelsi, notably in the mid-dorsal
line. Tt differs from bartelsi in its coarser, paler orange flanks and its darker median dorsal
streak. The underparts are cream white and not grey with a cream wash as in bartelsi.
There is @ collar of yellow buff hairs at the base of the throat not found in the series of
bartelsi examined and the limbs are drab grey without the warm rufous tinge of bartelsi.
It is rather larger than bartelsi from Tjibodas and considerably larger than published mea-
surements of ebscurarus Bartels from Mount Slamet, the description of which it agrees
with. Measurements: head and body 141, tail 146, greatest length of skull 37.4, condy-
lobasal length 34.2, zygomatic width 17.1, maxillary toothrow 6.4 and diastema 10.0.

Rattus edwardsi cilieatus (Bonhote)

Pahang: ¢ 552922 Wray's Camp, Gunong Tahan, 3,000 ft. & 55.2925 Bukit
Fraser, above Semangko Pass, 4,000 ft. & 552926, 2 55.2927 Teku Plateau, 5,200~
5,300 fL

Selangor: 55.2923 Menang Gasing. Ulu Langat, 3,000 ft, ¢ 552924 Gunong
Mengkuang Lebar, 4,800 ft,

Rattus bowersi ferreocanus (Miller)

Perak: 2 55.2929 (skin only) Gunong ljau, 4,700 ft.

Kedah: ¢ 535.2928 Gurun.

¢ §5.292% is an immature specimen and like 20.7.3.57 from Maprit, Patiyu, ilso
an immature specimen (see Kloss (1916)), is paler than the adult und has the dorsal
pelage light brown.

Rattus norvegicus norvegicus (Erxleben)

Perak: & 553148 Kuala Kurau.
Johore: ¢ 55.3151 Johore Bahru. )
Singapore Island: 55.3149 Devonshire Road. Singapore. - 55.31350.

Rattus sp.

Peninsular Siam: ¢ 55.3187 (skin only) Nongkok, Ghirbi.

Pahang: ¢ 553188 Cameron’s Highlands.

Sarawak: & 559935 ¢ 554996 Ula Anyut, Paku, Sarcbus. 4 55.9497 Bukar,
Samurahan. 7 55.998 Entawa, Samarahan.

Chiropodomys gliroides gliroides (Blyth)

Kedah: # 2 55.3192-3194, 2 55.3195 Kedah Peak, 3,000 ft.

Pahang: § % 55.3190-3191 Teku Plateau, Gunong Tahan, 5,300 £t 4 553198
Gunong Benom, 5,000 fr. & 533199, ¢ ¢ 55.3200-3201 Semangko Pass,

Selangor: ¢ 553196 Bukit Kulu, 3.400 ft. & 55.3197 Gunong Mengkuang Lebar,
1,900 ft, .

There appears to be no diflerence of subspecific significunce betwee_n this small
series and glirpides from Burma and Assam. (Chascn (1940) ) referred Peninsular mate-
rial to peguensis, considered by Ellerman and Marrison-Scott (1951) a synonym of

C. g. gliroides).

Mus. 29, 1960,
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Chiropodomys gliroides pictor Thomuas

Sarawak: 3 35,999, o 35,1000 Bukar, Samarahan,
Ellerman and Morrison-Seor (1955) consider this form

and that following to pe
well-marked outliers of C. glirvides.

Chiropodomys glivoides anmn Thomas and Wroughton

West Java: o 54.245 Tjiomas, P’nudﬂgfung.
Pithecheir melanurys parvos Klogs

Selangor: 2 49.43p (the type specimen) Bukit Kutu, 3,400 f.
Hhir.nmys sSumatrensis sumatrensis (Rafiles)

Perak: s 553202 The Cottage, Laryt Hills. ¢ 553203 Bukit Gantang, Larut,
Hystrix brachyura brachyura Linnaeys

Pahang: ¢ 35.3204 Kuala Tahan. 3 553205 (skull only) Sulah North,
Atherurus MACrourus macrourns (Linnaeus))

Pahang: 35.3206 (skull only) Skeat’s Camp, Gunong Tahan,
Atherurus macronrus tionis Thomas

Pulau Tioman, Pahang Archipelago: & 35.3209-3210, © 553311 luara Bay.
Atherurus macrourys zypomaticus Miller

Pulau Aor, Johore Archipelagn: 2 3 35.3207-3208;
Atherurus macrourus Pemangilis Raobinson

Pulau Pemanggil, Johore Archipelago: © 49435 (ihe t¥pe specimen), v 553212,
Trichys lipura macrotis Miller

Perak: & 553213 Runuk Tunjong.
Tragulus kanchil napu (Cuvier)

Perak: ¢ 5532)5 Taiping;

Johore: v 553214 Padang Tuan, Segamat.
Tragulus kanchil rufulus Miller

Pulau Tioman, Pahang Archipelago: & 553216, o 39.3217-3219 Juara Bay.
Tragulus kanchil terutus Thomas and W roughton

Pulau Terutay, off west coast Peninsular Siam: @ & 55.3220-32721 Sunpei Udang,
4 5353222, 9 2 55.3223-32724 Telok Wau,

Tragulus kanchil borneanus Miller *
Sarawak: 2 55.1009 (skin only), 2 55.1010 Sungai Pelandok, Paku, Sarebas. 2
55.1011, ¢ ¢ 35.1012-1014 Paku, Sarebas.

Tragulus javanicus anpustine Kloss o )
Tenasscrim: & 553225 (the Wpe specimen) Bankachon, Victoria Province,
Peninsular Siam: 1 553226 Tap-li (Klong Wan), Pakchan,

Gibson-Hill (1949) lists the lype specimen as believed lost,

BuLi., RaFrFLps
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Tragulus javanicus ravos Miller
Peninsular Siam: s 35,3227,

Trang. 3 553230 Lam

Kok Kla P, Bandon,
Kedah: 2 55.3233 Gurun.
Perlis: ¢ 553234 Pelarit,
Perak: & 553235 Temengoh, s 35.3236 Kuala Temengal.
Selangor: 3 35.3237, ¢ 553238 Kualit Lumpur,

= Tragulus javanicys fulviventer Gray

Singapore Island: o 33.323Y Changi,

35,3228 Nongkok, Ghirbi. & 553279 Chong,
-ra, Trang. ¢ 55.323% Koh Lak, Raiburi, o 353232 Ban

~ Tragulus javanicys Penangensis 1| ney

Penang Island: 8 8 55.3240-3241 Telok Bahang,

¢ 353242 Pantai Kirchuy,
Tragulus javanicus insularis Ch

R ]

Pulay Panjang, ne
3244 Telok Poh.

Junk Seylon, off west co
Klong Tun Sai.

Pulay

ar Junk Seylon, nf west coast Peninsulnr Siam: & 2 35.3243-

ast Peninsular Siam: 33245, o 53.3246 (skin only)

Siril, near Junk Seylon, off west coust
Trapulus javanicus pidonis Chasen
kol Pipidon, off w

Peninsular Sigm: 333247,

sl coast Peninsular Siam: 4 4 553248-3249.
Tragulus javanicus ravulus Mifler
Pulau Adang, Butang Islands: - 35325

250, ¢ 35.3251,
Pulau Rawi, Butang Island: 0 :55.3257

Tragalus javanicus lancavensis Miller

Pulau Langkawi, aif Perlis: & 553253 33,3254 Buraw,

; Tragulus javanicus hosei Bonhaote
| Sarawak:

35,1007 Entawa, 5a marihun,
Sarchas,

351008 Sungai Pelundok. Paku,
Muntiacus muntjak peninsulae Lydekker
, Perlis: & 553255 Pelarit

Dindings: s 553256 {skin only) Tanjong Hantu,
Pahang: : 553257 Kuala Tahan,

Muntiacus muntjak annamensis Kjoss

South Annam: 2 35.3258, v 553259 {the colypical specimens) Lungbiun Peak.

Muntiacus muntjak rubidus Lyon
Sarawak: ¢ §5.1001 Anyut, Paku, Sarebas. ; 35.1002 Paku, §
2 551004 Sungai Pelandok, Paku, Sarebas,

Chasen (19407 lists Muntiaeus muntjak and Muntiacus pleiharicus
cies from Borneo, but considers the latter (which he

arebas. 4 55.1003,

d5 separale spe-
had never seen) of doubtful validity.

Mus. 28, 1940,
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More recently, Van Bemmel (1952) treats M. pleiharicus us a race of M. niuntjak having
4 wide arca of overlap with M. m. rubidus in Sarawak, This treatment of the two [orms,
which appear from the available material to be quite distinct, has been adopted in the
present paper.

The specimens listed above, together with four in the collection of the British
Museum (Natural History ), agree closely with the description of M. . rubidus. There
is no dark dorsal stripe and the frontal area between the antler pedicles is bright rufous,
as is the buck of the head. A conspicuous black line extends down the antler pedicles to
d point over the eyes. In general, they may be distinguished from the specimens here
referred to M. o pleiharicus by their bright reddish brown colour, which contrusts sharply
with the more yellowish appearance of the latter race.

Muntiacus muntjak pleiharicus (Kohlbrugze)

Sarawak: & 551005 Ulu Paku, Sarchas. 5 55.1006 Paku, Sarchas.

Apart from the origimal description, a detailed account of this form is given by
Lyon (19114). These specimens, together with five in the collection of the British Museum
(Natural History), canform closcly with this and with the otiginal description. The
brown median dorsal line is usually indistinct and in two specimens there is a strong
infusion of rufous on the rump. In all the specimens examined, the frontal area is black,
this colour extending over the nape and merging into the dark median dorsal line, There
is little or no black on the yellowish or rufous antler pedicles. The general colour of the
body and legs is yellowish, in contrast to the reddish brown body and dark brown legs of
M. m. rubidus. Two skulls have short, spike-like antiers on slender pedicles and lacking
burrs, like those described and figured by Lyon (1911a), while a third skull has antlers
of a similar pattern but with a well-defined burr. Males of M. . rubidos have antlers of
normal pattern for the genus. The cranial characters listed by Lyon (1911u) for the two
forms hold good for the series of skulis {mostly damaged) examined. The lachrymal pit
in pleiharicus is deeper than in rubidus and the concavity at the posterior end of the
nasals (in the lateral aspect) in rubidus is not present in pleiharicus in which this surface
is flat or convex. Lower edge of the meso-plerygoid fossa is not rounded as in rubidus but
sharply pointed,

The following Forms are described as new in this paper,

Ratufa affinis klossi subsp. nov. page 47.
Callesciurus notatus raptor subsp. nov. page 59.
Callosciurus notatuy tinggius subsp. nov, page 61,
Rattus rattus pharus subsp. nov. page 75.

Rattus rattus sribuatensis subsp. nov, page 76.
Rattus rattus kabanicus subsp. nov. page 77.
Rarttus rattus terutavensis subsp. nov, page 79.

BuLL. HaFFLES
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