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Figure 7: Alcohol preservedspecimenof carcaseand pesof Rauushainaldi holotype.

foramenshort, moderatelybroad,terminateposteriorlyin line level with M I anterior
face; maxilla - premaxilla suturelocatedanterior of mid point of incisive foramen
lateral edge; mesopterygoidfossa and palatal bridge moderatelywide; palatal bridge
extends ca. 1.2 posterior to MJ posterior edge with short median spine; ventral
surfaceof palatal bridge mostly smoothwith two lateraland shallow palatalgrooves;
posteriorpalatineforamensmall,oval, in line with M2 posterioredge,palatepittedwith
ca. 32 tiny vascularforamina which are concentratedin rugoseareaat posterioredge;
pterygoid fossa moderatelywide and deep; foramen ovale small, oval, and slightly
excavated;sphenopalatinevacuity long, extends to pterygoid process mid length;
sphenopterygoidvacuity large; sphenopalatineforamen located dorsal to M2, well
anteriorto small subovaldorsal palatineforamen

Dentaryrobust,below M I deep,anteriorto M 1short,robustandmoderatelycurved;
massetericridge strongand sharplycurveddorsally.

Dentition (Table I, Figure 6)
Upper incisors opisthodont,anterior surface with brown-orangeenamel; lower

incisors with only a traceof pale orangeenamelon anteriorface. Occlusalpatternof
upperand lower incisors in R. hainaldi holotype and WAM M33039 are shown in
Figure 6; toothrows of moderate length in relation to palatal bridge. General
morphologyof molarsandtheir root patternsimilar to thosein manyspeciesof Rattus
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Table 1: Skull. dentary and teeth measurements (in mm) for Rallus hainaldi holotype, R. sp. cL R. hainaldi
W A M M33039 and R. exulans from Flores I. The latter two species as mean ± standard deviation
(range). and weight (gm).

Measurement! weight
Weight (gm)
Snout to vent length
Tail length
Hind foot length
Ear length
Greatest skull length
Condylobasallength
Zygomatie breadth
Interorbital breadth
Nasal length
Nasal breadth
Nasal projection length
Rostrum length
Rostrum breadth
Braincase breadth
Braincase height
Zygomatic plate breadth
Interparietal breadth
Interparietal length
Breadth across incisor tips
Diastema length
Palatal length
Post palatal length
Palatal bridge length
Palatal bridge breadth at M1
Palatal bridge breadth at M.1
Mesopterygoid fossa breadth
Incisive foramina length
Incisive foramina breadth
Bulla length
Bulla height
M'-J length (crown)
M 1-.1 length (alveolar)
M' breadth (crown)
M 1 breadth (alveolar)
M2 breadth (crown)
M2 breadth (alveolar)
M.1 breadth (crown)
M.1 breadth (alveolar)
M I-J length (crown)
Condyle to dorsal incisor base
M 1to dorsal incisor base
Dentary height at M 1

81
133.4
161.1
29.5
21.1
35.1
32.4
18.0
5.3

13.2
4.3
0.1

10,7
6.5

15.3
10.5
3.5

10.7
4,0
1.9
8.7

18.0
12.1
6.8
4.0
4.7
2.4
5.8
2.4
6.4
5.7
5.4
5.7
1.7
1.5
1.6
1.5
1.2
1.2
5.5

18.9
5.2
5.4

R. hainaldi

22.6
81.2

129.2
26.6
16.9
29.1
25.8
13.9
4.6
9.6
3.7

8.8
4.9

13.9
9.9
2.1

10.3
4.7
L5
6.6

14.6
9.3
5.8
2.8

2.0
4.4
1.8
5.6
5.2

1.9
1.8
1.8
1.8

15.7
4.8
4.1
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R. exulans (Flores)

49.2 ± 11.2 ( 31 72 )
109.5 ± 10.4 ( 93.8 123.5)
130.2 ± 13.9 ( 101.9 146.4)
25.0 ± 1.0 23.7 26.6)
16.5±15.6 15.9 18.4)
31.6 ± 1.5 30.2 33.8)
29.1 ± 1.1 27.7 31.1 )
14.8 ± 0.2 14.2 16.0)
4.7 ± 0.1 4.6 4.9)

11.6 ± 0.8 10.9 12.8)
3.2 ± 0.2 3.0 -- 3.5)
0.8 ± 0.2 0.6 1.0)
9.9 ± 0.5 9.3 .- 10.3)
5.4 ± 0.3 4.9 5.9)

13.3 ± 0.3 12.6 13.7)
9.0 ± 0.3 8.6 - 9.6)
3.1 ± 0.2 2.8 3.4)
9.5 ± 0.3 9.1 9.9)
4.9 ± 0.3 4.4 5.3)
L5± 0.1 1.4 1.7)
8.3 ± 0.5 7.6 - 9.1)

16.2 ± 0.8 15.3 17.8)
10.6 ± 0.5 9.9- 11.3)
6.0 ± 0.5 5.4 7.0)
3.2 ± 0.3 2.7 3.5)
3.7 ± 0.4 3.1- 4.3)
2.0 ± 0.1 1.8 2.2)
5.9 ± 0.2 5.7 6.2)
2.2 ± 0.2 1.9 2.5)
5.8 ± 0.2 5.6 6.1)
5.2 ± 0.2 4.9 5.5)
5.2 ± 0.2 5,0 5.4)
5.4 ± 0.2 5.1 -- 5.7)
1.6 ± 0.1 1.5 .- 1.7)
1.4 ± 0.1 1.3 1.6)
1.5 ± 0.1 1.4 1.7)
1.3± 0.1 1.2 1.6)
1.2 ± 0.1 1.1 1.2)
1.0 ± 0.1 0.9 -- 1.1)
4.9 ± 0.2 4.6 5.2)

17.2 ± 0.9 16.3 18.8)
4.9 ± 0.3 4.3 5.4)
4.3 ± 0.2 4.0 4.5)
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(M usser and Newcomb 1983), particularly to R. exulans ephippium (Figure 6). Upper
molar labial cusps more developed than their lingual cusps; M2 with t3 barely
perceptible; M 1-2 with posterior cingulum vestigial; M I anterior lingual and labial cusps
subequal.

Pelage and skin (Figure 7)
Fur soft and moderately long, on dorsum hairs 10-11 long; on flanks ca. 13 long and

on ventral surfaces ca. 8 long; scattered throughout dorsum are numerous guard hairs
which range in length from 13 behind shoulders to up to 35 on lower back and flanks.
These guard hairs creamy white at base and tipped with Drab. On lower back and flanks
these hairs tipped with creamy white. Predominant colour of dorsal surface Clay Color
(orange brown) flecked with Hair Brown (dark brown); on flanks this merges gradually
into Cream Buff and to Pale Smoke Gray (pale grey) on inside of arms and legs and to
creamy white on throat, chest and abdomen; chest and abdomen strongly flecked with a
light grey. Scrotum creamy white; over much of body basal hair colour Neutral Gray
(blue grey) but on dorsum a darker Deep Gray.

Hair on fingers white, reaches tip of claws, dorsal and palmar surface of manus Pale
Olive Buff to White, flecked at base with Drab. Undersurface of manus Cream Buff.
Hairs on distal phalanx of toes white, reach to just in front of claw; plantar surface of pes
Lilac Gray with pads Cream Buff, dorsal surface creamy white internally but mostly
Light Drab.

Ears moderately long (21.5), smoothly rounded and thinly covered with short Drab
hairs.

Tail long (161.1), 121 % of snout to vent length; basal one-third with 10 scales/ cm,
middle one-third 12 scales/ cm and distal one-third 16 scales/ cm; dorsal skin colour
Drab, vent rally Pale Smoke Gray to almost White at base; dorsal hairs Drab; ventral
hairs: at basal 2/5 white and 2 long, middle 2/5 Pale Smoke Gray and ca. 3 long, distal
1/5 increasingly Drab, ca. 4.5 long, distal hairs Drab, 6 long.

Vibrissae
Forearm with: 6 white ulnar carpals ca. II long; 3 white medial antebrachials ca. 9

long; and 2 white anconeals ca. 10 long. Each side of face with: numerous long (up to 60)
mysticials, these blackish dorsally and much shorter (ca. 20) and white vent rally; a single
black genal vibrissae, ca. 30 long; 6 submentals, ca. 6 long; and 6 white interramals, ca. 10
long.

Pes and manus (Figure 7)
Moderately long: pes 29.5, manus 14.8; thumb very short (ca. 2) with flat nail. Pes with

6 moderately large pads, smooth with subsurface striae; interdigital pads large, separate,
hypothenar pad one-third size and 0.4 posterior to interdigital pad at base of digit V
(which has a small oblong, posterolateral accessory pad; thenar pad elongate, 4.7 long).
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Figure 8: Vegetation at Ranamese, Flores, site of capture of RallUS sp. cL R. hainaldi WA M M33039.
PhOIO D. King.

Remarks
The phylogenetic affinities of Rattus hainaldi will have to be determined by

comparing its features, both morphological and biochemical, with native Rattus like
species in the Indo-Australian region.

Etymology
This species is named in memory of the late Mr Hainald, Head, IPTEK, Lembaga

Ilmu Pengetahuan Indonesia (L1PI), Jakarta Selatan, for his untiring and gracious
efforts to facilitate the bureaucratic aspects of this series of expeditions to usa
Tenggara.

Tentatively referred specimen
Collection

WA M M33039,juvenile male, weight 22.6 gm, body fixed in 10% formalin, preserved
in 70% ethanol; skull and dentaries separate; liver and blood separate, preserved in liquid
nitrogen in the field and in an ultra freeze refrigerator at the Western Australian
M useum; collected in commercial 'break-back' trap on 27 May 1991 by the authors
above Lake Ranamese, at an altitude of 1250 m (8036'S, l20034'E ), ca. 20 km E
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Figure 9: Rallus sp. cL R. hainaldi WA M M33039 photographed shortly after its capture.
• Photo R.E. Johnstone.

Kampong Robo. Vegetation at this site is a low montane forest (Figure 8) with many
floristic elements in common with the type locality, but with a considerably denser (up to
15 cm) layer of leaf litter; denser moss and lichen, and a much more abundant (ern layer.

Description
This specimen is ajuvenile, M3 not yet erupted above gum line. Its measurements are

in Table I. The shape of its skull, dentary and teeth are shown in Figure 10 and its photo
in life in Figure 9. It shares many features with the holotype of R. hainaldi but differs as
follows: interparietal relatively longer than it is broad 0.46 v. 0.37; M I with small anterior
lingual accessory cusp which is absent in R. hainaldi; M 1-2 posterior cingulum appear
slightly more oval even allowing for their reduced wear; M 1 anterior lingual cusp appears
relatively larger than its associated labial cusp; M 1-2 anterior lamella appears to be at a
sharper angle to the posterior lamella; M 1-2 posterior labial cusplets appear much larger.
These differences may all be a function of age and wear, but without specimens of
intermediate age to examine, we cannot be certain they are conspecific. Certainly the
relatively large size of interparietal may be unimportant. The measurement of a large
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Figure 10: Skull and mandible of RailLIS sp. cf. R. hainaldi W A M M33039; ventral view as steropairs. Scale
line, 5 mm.
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number of specimens of R. exulans in Nusa Tenggara revealed no correlation between
age (judged by greatest skull length and molar tooth eruption and wear) and relative size
of the interparietal. Frequently, juveniles had eonsiderably larger interparietals than
adults.

Colour of pelage of W A M M33039 darker than holotype with Dark Neutral Grey of
underfur showing through all over body this tipped with Chamois (orange drab) on
flanks and shoulder and creamy white on abdomen, chest, feet and hands. Tail coloured
as for R. hainaldi except that ventral surface of tail not as markedly pale. The
development of long guard hairs are obvious on back and flanks.

Allozyme elctrophoresis, involving some 35 loci, has been carried out on this referred
specimen with reference to Rattus exulans, R. rattus, R. argenlivenler (from Flores) and
R. tiomanicus (from Java). These data, which will be published separately, indicate that
this referred specimen is quite distinct genetically from these other species (Dr L.
Schmitt, pers. comm.).
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Other specimens measured

Rattus exulans ephippium (all adult males, Flores I.)

Desa Woloara: WAM (M32012, M32013, M32043, M32044, M32046, M32047,
M32071, M32(81); Desa Daraloeng: WAM M32609; Desa Longko: WAM 32808.
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