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ABSTRACT

Crateromys australis, new species, is described
from one specimen collected on Dinagat, a small
island north of Mindanao, Republic of the Phil-
ippines. The new rat is contrasted with the larger-
bodied C. schadenbergi, which is endemic to Lu-

zon, and the smaller C. paulus, the only native
murid recorded from Ilin Island. A discussion of
the three species is set against the native mammals
of Dinagat and the native Philippine murids.

INTRODUCTION

The Philippine Archipelago is one of the
island groups east ofthe Sunda Shelfin which
the insular distributions of rats and mice are
still poorly known, the morphological and
ecological traits of the species are inade-
quately documented, and the phylogenetic
relationships among them are confused. We
provide new information about the morpho-
logical and insular diversity within one group
of those rats, and about the overall species
diversity of murids in the Archipelago by
naming and describing a new species of Cra-
teromys from Dinagat Island in the southern
Philippines.

Crateromys is endemic to the Philippine
Islands. For more than eighty years it was
thought to be monotypic, consisting of the
spectacular C. schadenbergi from the high-
lands of northern Luzon (Meyer, 1896; Tay-
lor, 1934). In 1981, Musser and Gordon de-
scribed C. paulus from Ilin Island, just south
of Mindoro. Our results presented here doc-
ument a third species. We describe it and
discuss its relationship to the other Cratero-
mys and to the mammals known from Dina-
gat Island. We also discuss the three species
of Crateromys in a framework formed by the
distribution of murid rodents native to the
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FIG. 1. Crateromys schadenbergi. Melanistic adult male (USNM 102546) from Mount Data on Luzon
Island.

similar to those of Batomys and Carpomys
in morphologies of skins, skulls, and denti-

Philippine Islands. Among endemic Philip-
pine murids, species of Crateromys are most
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tions. The relationship among these genera
will be the subject of a future paper (Musser
and Heaney, MS).

ABBREVIATIONS AND METHODS

Specimens we studied and measured are in
the Field Museum of Natural History, Chi-
cago (FMNH); the University of Michigan
Museum of Zoology, Ann Arbor (UMMZ);
and the National Museum of Natural His-
tory, Smithsonian Institution, Washington,
D.C. (USNM).

All measurements are in millimeters. Cra-
nial measurements were taken with dial cal-
ipers graduated to 0.1 mm. See Musser and
Gordon (1981) for definitions, and for an ex-
planation about measurements of skins.
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THE NEW CRA4TEROMYS
Naming and diagnosing the new species,

as well as presenting its description and com-
parisons with other species of Crateromys,
are the purposes of this section. Our samples
of each species are small. Crateromys paulus
is represented only by the holotype. Our sam-
ple of the Dinagat Crateromys also consists
ofone specimen. The Luzon C. schadenbergi
is known to us by less than two dozen ex-
amples. Some of what we write here may
have to be modified if more specimens of
each species, especially C. paulus and the
Dinagat animal, are ever obtained and be-
come available for study. Some of the fea-
tures that now set the new species apart from
C. paulus and C. schadenbergi may not prove

to be diagnostic in a larger series where the
range of variation due to age, individual at-
tributes, and secondary sexual features can
be more reliably estimated for the popula-
tion. However, the morphologies ofthe spec-
imens in each insular sample are so distinc-
tive that most diagnostic features we note
here will likely prove to be characteristic of
larger series. We are confident that the mor-
phological contrasts we see are not associated
with insular populations that are physically
isolated and genetically compatible. Rather,
they distinguish physically and genetically
isolated populations, the definition of bio-
logical species in mammals. We express our
confidence in this hypothesis by naming the
Dinagat rat.

Crateromys australis, new species
HOLOTYPE: The holotype, UMMZ 161022,

is an adult male obtained by Dr. D. S. Rabor
and a field crew from Mindanao State Uni-
versity on May 16, 1975, from Balitbiton,
Loreto Municipality, Dinagat Island, Surigao
del Norte Province, Republic of the Philip-
pines. The specimen consists ofa stuffed study
skin (fig. 4), cranium and mandible (figs. 5-
7), and baculum. The holotype is the only
example of the new species.
MEASUREMENTS: See table 1.
TYPE LOCALITY: Dinagat is a small (about

671 square km in area) and elongated island
just offthe tip ofnortheastern Mindanao (fig.
2). Dinagat, wrote duPont and Rabor (1973,
p. 2), "is located at 100 north latitude and
125°45' east longitude. It lies southeast ofthe
southern end of Leyte Island and is north of
Surigao del Norte Province on the north-
eastern projection of Mindanao Island. One
of the smaller islands in the eastern Philip-
pines, Dinagat lies on the Pacific Ocean side;
together with Luzon, Polillo, Catanduanes,
Samar, Mindanao, and Siargao, it forms a
small part of the Eastern Rim of the Archi-
pelago that directly borders the Philippine
Deep." Rugged, mountainous topography
characterizes Dinagat. The highest peak,
Mount Redondo, is in the northern tip of the
island and rises to about 3000 ft above sea
level. For further descriptions oftopography,
as well as vegetation, read duPont and Rabor
(1973) and look at the terrain diagrams in
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FIG. 2. The Philippine islands and the insular distribution of the known species of Crateromys.

King and McKee (1949). Crateromys aus-
tralis is known only from Dinagat Island.
ETYMOLOGY: The Latin, australis, means

southern and points to the presence of a
species of Crateromys in the southern Phil-
ippine Islands, as contrasted with the north-
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em Philippines where two other species of
Crateromys with different morphologies are
found.

DIAGNOSIS: The following combination of
characters distinguish Crateromys australis
from either C. schadenbergi, C. paulus, or
both (see also table 1 and figs. 1 and 3-9):

1. body size moderate;
2. tail slightly longer than combined length

of head and body;
3. ears dark and moderate in size;
4. head without crest of fur;
5. dorsal pelage moderately long and slight-

ly rough, ventral fur thin and short;
6. upperparts tawny spotted with black, un-

derparts pale orange-brown, no apparent
dorsal color pattern;

7. tail furry and tricolored, base colored like
rump, proximal half ofremainder of tail
black, distal half white;

8. tail hairs short and stiff;
9. cranium, mandible, and molars of me-

dium size;
10. temporal crests nearly straight, converg-

ing slightly posteriorly;
11. nasals broadest anteriorly and decreas-

ing quickly in width posteriorly;
12. premaxillary suture on side of rostrum

located at anterior margin of nasolacri-
mal capsule;

13. nasolacrimal capsule small relative to size
of cranium;

14. squamosal roots of zygomatic arch sit-
uated high on sides of braincase;

15. interparietal wide relative to breadth of
braincase;

*16. incisive foramina long and wide relative
to rostral breadth;

17. palatal bridge short, its posterior margin
situated anterior to back edge of second
upper molar;

18. width ofpalatal bridge greater than width
of a first upper molar;

19. alisphenoid strut absent;
20. tympanic bulla small relative to cranial

size, not inflated;
21. postglenoid vacuity large;
22. mental foramen moderately high on den-

tary;
23. anterolabial cusp (cusp ti) on each upper

molar directed posteriorly, the lingual

cuspjust behind (cusp t4) straight on first
and second molars, the posterolingual
cusp (t7) of each molar moderately di-
rected anteriorly;

24. anterolabial cusp (t3) present on each
second and third upper molar;

25. front lamina ofeach first lower molar not
connected to lamina behind it.

DESCRIPTION AND COMPARISONS: The large
Crateromys schadenbergi and the smaller C.
paulus are beautiful rats; Crateromys aus-
tralis is equally handsome. It has a chunky
body, long tricolored tail, and tawny and or-
ange fur. Its overall body size is less than that
of C. schadenbergi but greater than C. paulus
(table 1). The upperparts are tawny peppered
with black, and the fur is rough, not coarse
and stiff as it is on C. paulus or very long,
soft, and bushy, which are the qualities of C.
schadenbergi (fig. 1). The coloration is uni-
form over upperparts of the body; there are
no patterns as in C. paulus or some speci-
mens of C. schadenbergi (Musser and Gor-
don, 198 1; Meyer, 1896, pl. 14). Hairs form-
ing the overfur are orange-brown either
throughout their lengths or only near the tips
and are 20-25 mm long on most regions of
the body but only 10-15 mm long on the
head. The top of the head is without a crest
of fur; a crest is typical of C. schadenbergi
(fig. 1). The uniform color ofthe head is bro-
ken up around the eyes, each of which is set
within a narrow ring ofdarkly pigmented skin
that is circled by a ring ofskin with short and
pale brown hairs. The underfur ofthe dorsum
is 5-10 mm long, gray, and crinkled. Short,
black guard hairs barely extend beyond the
overhairs; they are most abundant in the
middle ofthe back, decrease on the sides, and
are absent from the base of the tail and sides
of the head.
The ears are small and round. The skin is

darkly pigmented. The top half ofeach ear is
covered, inside and out, by short brown hairs,
which form a sparse coat. The basal halflacks
hair in front and is covered in back by short
hairs similar to those of the dorsal body fur.
Underparts ofthe head and body are bright

orange-brown. The color is uniform over the
body except on the throat and upper chest,
which are slightly paler. The ventral fur is
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FIG. 3. Holotype of Crateromys australis. Adult male (UMMZ 161022) from Dinagat Island.

short (8-12 mm long) and appears closely
appressed to the body. The scrotum is cov-
ered ventrally by a sparse coat ofshort (3 mm
long), golden hairs.

Dorsal surfaces of the front and hind feet
are covered with dark brown fur; ventral sur-
faces are naked. Palmar and plantar pads are

dry and distorted in the study skin but re-
semble those in the other species of Cratero-
mys: there are three interdigital and two pal-
mar pads on each palmar surface, and four
interdigital and two plantar pads adorning
each plantar region. Fur over the front limbs
is similar to that of the dorsal body surface,
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FIG. 4. Holotype of Crateromys paulus. Adult male (USNM 522023) from Ilin Island.
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TABLE 1
Measurements (in Millimeters) of Crateromys

Measurement C. schadenbergia C. australisf C. paulusc

Length of head and body 360.8 ± 20.1 (343-389), 4d 265 255e
Length of tail 405.7 ± 60.6 (363-475), 3 281 215
Length of hind foot 77.5 ± 3.9 (73-82), 4 54 50
Length of ear 25.3 ± 1.8 (23-28), 7 - 20
Greatest length of skull 68.5 ± 1.4 (66.6-71.4),8 57.3 52.6
Zygomatic breadth 36.7 ± 1.5 (35.1-39.2),7 31.0 29.4
Length of nasals 27.0 ± 0.9 (25.5-28.3), 8 24.5 21.2
Length of rostrum 20.6 ± 1.0 (19.1-21.7),9 17.4 16.2
Breadth of rostrum 13.7 ± 0.5 (12.9-14.2), 9 11.4 12.0
Breadth of braincase 22.7 ± 1.9 (19.3-24.7),9 20.3 17.2
Height of braincase 17.4 ± 0.5 (16.8-18.5),9 15.1 14.2
Breadth of zygomatic plate 7.6 ± 0.8 (6.3-8.6), 9 5.9 5.3
Length of incisive foramina 12.1 ± 0.6 (11.3-13.2), 9 11.2 6.5
Length of diastema 18.3 ± 0.9 (17.0-20.1), 9 16.1 16.0
Palatal length 36.4 ± 0.6 (35.0-37.2), 9 28.5 29.1
Postpalatal length 26.5 ± 0.9 (25.8-28.3), 8 22.4 19.7
Incisive foramina to Ml 1.7 ± 0.7 (0.5-2.8), 9 0.9 4.7
Length of palatal bridge 15.4 ± 0.8 (14.4-16.5), 9 9.7 14.4
Palatal bridge to M3 2.5 ± 0.6 (1.9-3.6), 9 3.4 1.7
Breadth of palatal bridge at M' 3.2 ± 0.5 (2.4-4.0), 9 4.2 3.3
Breadth of palatal bridge at M3 4.2 ± 0.5 (3.3-4.6), 9 4.6 3.7
Length of bulla 10.1 ± 1.1 (8.7-11.7),9 6.4 7.9
Breadth across incisor tips 5.4 ± 0.4 (4.8-6.2), 8 4.4 4.2
Alveolar length of M'-3 15.9 ± 0.8 (14.6-17.3), 9 12.0 11.4
Crownlength of Ml-3 16.1 ± 0.9 (14.6-17.3), 9 12.1 11.8
Breadth of M' 4.3 ± 0.3 (4.1-4.7), 9 3.6 3.2
Alveolar length of Ml 3 16.5 ± 0.8 (15.4-17.7), 9 13.3 12.3
Crown length of M1.3 16.9 ± 0.9 (15.8-18.1), 9 13.2 11.9
Breadth of M, 4.2 ± 0.3 (3.9-4.7), 9 3.2 3.1

a Sample consists ofFMNH 62294-62296; USNM 102544-102546, 102554, 282646, 283149, and 290611.
bUMMZ 161022.
c USNM 522023.
d Mean, plus or minus two standard deviations, observed range in parentheses, and number of specimens.
e Taken from the stuffed skins, as explained by Musser and Gordon (1981).

but shorter. The brown of the hind feet, be-
ginning at each ankle, grades gradually into
hairs typical of the dorsal body coat. Claws
on the front feet differ from those in the other
species only in size, and that difference is
proportional to body size. There is a tuft of
pale brown hairs at the base of each front
claw. The hallux is proportionately larger than
that of C. paulus, and proportionately equal
to (but absolutely shorter than) that of C.
schadenbergi. A tuft of white hairs sits at the
base of each claw on the hind digits.
The tail is slightly longer than the com-

bined length of head and body (table 1), and
tricolored. The base of the tail is covered for
about 30 mm by tawny fur similar in color

and texture to that clothing the upperparts of
the body. The rest of the tail is covered by
short (15-20 mm long) and bristly hairs; the
basal half of this remainder is black, and the
distal half white (fig. 3). Hairs at the tail tip
are slightly softer and longer than elsewhere
and form a tuft. Texture and color of the tail
hairs are the same on both dorsal and ventral
surfaces.
The distinctions in size and coloration be-

tween C. australis and the other two species
of Crateromys are striking. Crateromys aus-
tralis contrasts with C. paulus (figs. 3 and 4)
by being larger; having tawny upperparts, or-
ange-brown underparts, and no dorsal pat-
tern rather than a dark, grizzled brown dor-
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sum and creamy-gray venter, and a dorsal
color pattern; pigmented, rather than unpig-
mented ears; longer tail, both absolutely and
relative to length ofhead and body; and a tail
with equal regions of black and white fur,
rather than merely a white tip.
Compared with the large-bodied and

bushy-tailed C. schadenbergi (fig. 1), C. aus-
tralis differs in its smaller body size; absence
of crest of fur on the head, as opposed to a
distinct crest; rough, moderately long fur,
rather than a soft, long, bushy coat; tawny
dorsum and orange-brown venter, rather than
a black, gray, or mottled coat in which the
color is uniform over the head and body in
some specimens, or the gray and black form
patterns of either a white cape across the
shoulders or crescents behind the shoulders
in other individuals (see color plate 14 in
Meyer, 1896); and tail that is tricolored and
covered by short and stiff fur, rather than
monocolored and covered by long and soft
hairs that provide the bushy-tailed appear-
ance.
The cranium of Crateromys australis is il-

lustrated in figures 5 and 6. It is large and
chunky with a moderately long rostrum, a
narrow interorbital region unmarked by dor-
solateral ridges or beading, a squarish brain-
case modestly adorned with indistinct tem-
poral ridges, a small interparietal, a slight
zygomatic notch, flaring zygomatic arches that
are squarish in dorsal or ventral outline, a
bony palate ending anterior to the back mar-
gins of the third molars, and small bullae
relative to cranial size. The cranium of C.
australis resembles those of C. schadenbergi
and C. paulus in general configuration.
There are significant distinctions among the

three species. Size is the most obvious. The
cranium of C. australis is smaller than that
of C. schadenbergi in nearly all dimensions,
and larger than the cranium of C. paulus in
many dimensions (table 1).
Other differences are apparent when the

regions of the rostrum, interorbit, and brain-
case ofeach species are contrasted. In C. pau-
lus and most specimens of C. schadenbergi,
the posterior margin of the nasals lies only a
short distance behind the dorsal premaxil-
lary-frontal suture, about at the level of the
anterior margins ofthe orbits. In C. australis,
the nasals extend well beyond the premax-

illaries, to a spot slightly behind the front
margins of the orbits. In addition, the nasals
of C. australis are broadest at their anterior
margin and decrease evenly in width to the
posterior tips; nasals of the other two species
are much wider throughout their posterior
two-thirds relative to the anterior third. The
region ofeach frontal-premaxillary suture on
either side ofthe nasals is nearly flat or slight-
ly convex in C. schadenbergi and C. australis.
In C. paulus, there are prominent swellings
under the areas ofthese sutures, and a trough
over the nasals separating the swellings. The
shape ofthe nearly smooth braincase with its
squarish outline and sloping sides is similar
among the species. In C. schadenbergi and
C. paulus, the temporal ridges are shaped like
an hourglass with the waist located at the
level of the anterior edge of the interparietal;
the temporal ridges on the cranium of C. aus-
tralis are nearly straight, with only a slight
waist at a more posterior spot than on the
other species, and only a slight outward flar-
ing where the temporal ridges meet the oc-
cipital crest. Finally, C. australis has a wider
interparietal than is typical of the other
species. The difference is expressed by the
posterior margin of the interparietal, which
extends nearly all the way across from one
squamosal-parietal suture to the other; the
distinction is clearly seen in figure 5.
As viewed from the side, the cranium of

C. australis is similar to those of the other
species (fig. 6). Especially evident are the small
bullae relative to braincase size, the robust
zygomatic arches, the great height of the cra-
nium from the molar rows to the top of the
interorbital area (which helps give the cra-
nium its chunky aspect), the hypsodont mo-
lars, and the zygomatic plate in which the
anterior margin is either straight or gently
concave and barely extends forward of the
dorsal maxillary root of the zygomatic arch
(a configuration responsible for the slight zy-
gomatic notch, seen best from dorsal per-
spective).

Differences other than size are conspicuous
among the three species in lateral view. In C.
schadenbergi, the premaxillary-maxillary su-
ture on the side of the rostrum lies on top of
the nasolacrimal capsule; the comparable su-
ture in C. australis lies at the anterior margin
of the capsule, and in front of the capsule in
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FIG. 5. Crania of adult Crateromys. Left, C. schadenbergi (USNM 102546); middle, C. australis
(UMMZ 161022, holotype); right, C. paulus (USNM 522023, holotype). Natural size.

C. paulus-relationships that can be seen
clearly in figure 6. The nasolacrimal capsule
forms a prominent bulge on each side of the
rostrum in C. schadenbergi and C. paulus;
the capsules are smaller and not as swollen,
but still conspicuous, in C. australis. Dorsal
to each nasolacrimal capsule, the muscle scar
of the anterior part of the medial masseter
extends slightly anterior to the premaxillary-
maxillary suture where it forms a deep
depression on the side of the rostrum in C.

schadenbergi. The muscle scar extends slight-
ly farther forward but forms only a shallow
depression in C. australis. The origin of the
medial masseter ends at the premaxillary-
maxillary suture and is barely evident in C.
paulus. Finally, the squamosal roots of the
zygomatic arches are situated high on the sides
of the braincase in C. australis and C. scha-
denbergi but much lower in C. paulus.
Also seen in lateral view are differences

among the three species in configurations of
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FIG. 6. Crateromys. Views of same crania as

shown in figure 5. Top, C. schadenbergi; middle,
C. australis; bottom, C. paulus. Natural size.

the alisphenoid region of the braincase (fig.
7). In C. paulus, there is a large elliptical
opening dorsal to the pterygoid ridge. This is
not "the combined foramen ovale and en-

trance ofthe alisphenoid canal into the sphe-
noidal fissure," as Musser and Gordon (198 1,
p. 520) described it, but the foramen ovale.
The anterior opening ofthe alisphenoid canal
is not visible. A lateral strut of the alisphe-
noid is lacking and the masticatory-buccina-
tor and accessory foramen ovale are joined
as a single, broad aperture lateral to the fo-
ramen ovale. In most crania of C. schaden-
bergi, there is a strut of alisphenoid bone lat-
eral to the large foramen ovale. With the strut
present, there is a coalesced masticatory-buc-
cinator foramen anterior to the strut and an
accessory foramen ovale posterior to the strut.
The area of the alisphenoid bone anterior to
the foramen ovale may be complete, as it is
in C. paulus, or it may be perforated by one
or several small or large openings represent-
ing bone erosion on the side of the alisphe-
noid canal. In C. australis, the alisphenoid
strut is absent and the configuration of the

alisphenoid region resembles that of C. pau-
lus except for one feature: there is a large
opening in the alisphenoid bone anterior to
the foramen ovale. This is a hole on the side
of the alisphenoid canal, which is situated
medial to the alisphenoid bone, and not the
anterior opening of the alisphenoid canal, as
such an opening would be in other genera of
murid rodents (see Musser and Newcomb,
1983, for example). This pattern of strut and
foramina in the alisphenoid region of Cra-
teromys and the carotid circulation it reflects
will be presented in detail elsewhere (Musser
and Heaney, MS).
The relative size of the postglenoid fora-

men, also a feature in the squamosal region
best observed from lateral perspective, differs
among the three species (fig. 7). The foramen
is large in C. schadenbergi but much smaller
in C. australis and C. paulus, both absolutely
and also relative to size of braincase.

Several distinctions among C. schadenber-
gi, C. australis, and C. paulus are evident
when the crania are examined from a ventral
perspective (figs. 5 and 8). The overall con-
trast in size is again apparent. A most con-
spicuous difference is length of the incisive
foramina. In C. schadenbergi and C. paulus,
the foramina are long and occupy most ofthe
rostrum between the incisors and anterior
margins of the molar rows. In C. paulus, the
incisive foramina are short, penetrating only
about the middle third of the rostrum.
The width of the palatal bridge, the posi-

tion of its posterior margin, and depth of the
palatal grooves differ among the three species.
The palatal bridge of C. schadenbergi is nar-
rower than the width of a first upper molar.
In contrast, the bridge of C. paulus at its nar-
rowest point (between the second molars) is
about equal to the width of a first upper mo-
lar, and the palate of C. australis is wider
than a first upper molar. Considering cranial
size, the palatal bridge of C. schadenbergi is
clearly much narrower than that of either C.
paulus or C. australis. The bridge of C.
schadenbergi is longitudinally scored by very
deep palatal grooves; the grooves are shallow
and inconspicuous in C. australis and C.
paulus. The posterior margin of the palatal
bridge is deeply notched in all three species.
The anterior margin of this notch (which
forms the posterior margin of the palate) is
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FIG. 7. Crateromys. Posterolateral views of same crania depicted in figures 5 and 6 focusing on
alisphenoid and squamosal regions. Top, C. schadenbergi; middle, C. australis; bottom, C. paulus.
Abbreviations: ab, auditory bulla; al, alisphenoid bone; als, lateral strut ofalisphenoid bone; fo, foramen
ovale; foa, accessory foramen ovale; m-bf, masticatory-buccinator foramen; ma, maxillary bone; oal,
opening on side of alisphenoid canal (it is not the anterior opening of the alisphenoid canal); pgl,
postglenoid foramen; pr, pterygoid ridge; sf, sphenoidal fissure (Wahlert, 1983, calls this the anterior
alar fissure); sq, squamosal bone.
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FIG. 8. Crateromys. Ventral views of same crania shown in figure 7. Left, C. schadenbergi; right, C.
australis. Large white arrow points to posterior margin of bony palate (palatal bridge); note its position
in relation to the third molars. Abbreviations: ab, auditory bulla; cc, carotid canal; fo, foramen ovale;
pb, palatal bridge; pr, pterygoid ridge; sf, stapedial foramen (which is tiny and barely evident); sv,
sphenopalatine vacuities.

located about even with the middle of the
third upper molars in C. schadenbergi and
C. paulus but is situated farther forward in
C. australis, at a point just in front of the
back edge of the second molars (fig. 8). Both
absolutely and relative to cranial length, C.

australis has the shortest palatal bridge and
C. paulus the longest (the length of palatal
bridge as compared to skull length is 22% in
C. schadenbergi, 17% in C. australis, and 27%
in C. paulus).
Many of the features associated with the
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posterior half of the ventral cranium are
shared by C. australis and the other two
species (figs. 5 and 8). For example, the
sphenopalatine vacuities are small. The sta-
pedial foramina are minute; they and the con-
figuration of the pterygoid plates and ali-
sphenoid regions reflect a carotid circulation
in which the internal maxillary artery branch-
es from the internal carotid instead of the
stapedial, a pattern common to species of
Crateromys, Carpomys, and most Batomys
(Musser and Heaney, MS).
The tympanic bullae are also similar in

general aspect but differ in size and degree of
inflation (fig. 5). The bullae of C. australis
are the smallest of the three species, both
absolutely (table 1) and proportionally (the
length of bulla as compared to skull length is
14% for C. schadenbergi, 10% for C. aus-
tralis, and 15% for C. paulus). The bullae of
C. australis are not inflated and resemble
those of C. schadenbergi in shape; in contrast,
C. paulus has relatively inflated, globular
tympanic bullae.
In their general aspect, the dentaries of

Crateromys australis resemble those of the
other two species (fig. 9); however, there are
differences. Dentaries of C. australis are
smaller than those of C. schadenbergi and
larger than those of C. paulus. In C. australis,
the coronoid process is gracile relative to the
body of the dentary compared with the rel-
atively more robust processes in the other
two species. The posterior margin of each
dentary is shallowly concave between con-
dylar and angular processes in C. australis
but deeply concave in C. schadenbergi and
C. paulus. Finally, the mental foramen of C.
schadenbergi is located at the apex of the su-
perior and inferior masseteric ridges; in C.
australis, the foramen is slightly above the
apex, and in C. paulus it is still higher, just
below the dorsal margin of the dentary.
Although molars of C. australis are ac-

tually much smaller than those of C. scha-
denbergi and slightly larger than molars in C.
paulus (table 1), lengths of molar rows rela-
tive to cranial size are similar among the
species (the crown length of molar row com-
pared to skull length is 23% in C. schaden-
bergi, 21% in C. australis, and 22% in C.
paulus). The three species also share a similar
degree of hypsodonty, relative sizes of each
molar within a row, number of roots an-

choring each tooth, and the general pattern
of occlusal surfaces (Musser and Gordon,
1981). Crateromys schadenbergi and C. pau-
lus resemble one another closely in occlusal
pattern. Other than size, the only differences,
according to Musser and Gordon (1981, pp.
522-523), are:

the labial cusp ofthe second lamina on each MI
and the first lamina ofeach M2 (cusp t6 on both
teeth) is more discrete in C. paulus than C.
schadenbergi and separated by a wide cleft from
the adjacent medial cusp, whereas the two cusps
are broadly merged in C. schadenbergi; the last
row ofcusps on M3 is a broad, thick, and nearly
transverse lamina in C. paulus, but bicuspid in
C. schadenbergi; and the lamina at the back of
M3 in C. paulus has a nearly complete posterior
outline with the lamina being oblong and nearly
transverse, whereas the back of the lamina on
each M3 in C. schadenbergi is scalloped and the
entire lamina ia shaped like a chevron.

Compared with the few distinctions that
contrast C. schadenbergi and C. paulus, there
are conspicuous differences in aspects of oc-
clusal patterns in upper molars between C.
australis and the other two species of Cra-
teromys (fig. 10). First, the cusp at the antero-
lingual margin of each tooth (cusp tl) is di-
rected strongly backwards in C. australis,
which contrasts with the jutting anterior ori-
entation characterizing each cusp on the first
and second molars of C. schadenbergi and C.
paulus, and the horizontal position of cusp
tl on each third molar of those latter two
species. Second, the lingual cusp of the sec-
ond lamina (cusp t4) on each first and second
molar is horizontal or nearly so, again unlike
the anterior projecting cusp t4 in the other
species. Third, the lingual cusp of the third
lamina (cusp t7) on each first and second mo-
lar does jut forward in C. australis, but not
to the same degree as cusp t7 does in C.
schadenbergi and C. paulus. Finally, there is
a small but distinct cusp on the anterolabial
margin (cusp t3) of each second and third
molar of C. australis; comparable cusps are
not present on the teeth of either C. scha-
denbergi or C. paulus.
There are differences among specimens of

the three species in occlusal patterns of the
lower molars, but one distinction reflects rel-
ative age: molars of C. australis are worn
slightly more than those of C. paulus or most
specimens of C. schadenbergi we have seen
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FIG. 9. Crateromys. Views of right dentaries from same specimens illustrated in figures 5 and 6. Top,
C. schadenbergi; middle, C. australis; bottom, C. paulus. Arrows point to mental foramina. The dentary
of C. australis is slightly smaller than natural size; the others are about natural size.

and so the cusp surfaces appear more expan-
sive in area, which can be seen in figure 11.
The only difference not associated with age
that we detected was the occlusal configura-
tion formed by the first and second laminae
ofthe first molars. In two ofthe species, there
is a moderately wide (C. schadenbergi) or
narrow (C. paulus) enamel and dentine bridge
connecting the first and second laminae at
their middles; such a structure is not present
in the holotype of C. australis (fig. 11).
NATURAL HISTORY: Dr. Rabor remembers

that the Dinagat Crateromys was shot from
a tree; he can provide no other information
about its habits or habitat. That C. australis
is arboreal is indicated by its long tail relative
to length of head and body and its short,
broad feet with well developed tubercles. Ar-
boreality is common also to C. schadenbergi
(Musser and Gordon, 1981). Nothing is
known of the habits or habitat of C. paulus.

CRATEROMYS AUSTRALIS AND THE
PHILIPPINE MAMMALS

To provide a name, diagnosis, and descrip-
tion for the new species of Crateromys is to
identify only part of its characteristics. The
species is also defined by answering three oth-

er questions: What is its relationship to the
other mammals native to Dinagat Island?
What is the significance of its insular distri-
bution relative to the other species of murid
rodents that are native to the Philippine Is-
lands? What are the phylogenetic relation-
ships among C. australis and the other two
species of Crateromys? We explore these as-
pects of Crateromys australis in the following
discussion.

Crateromys australis and the
Dinagat Mammals

Twenty-eight species ofwild mammals are
represented by specimens from Dinagat Is-
land (Heaney and Rabor, 1982; table 2). Two
of these, Rattus exulans and R. rattus min-
danensis, also inhabit most other islands in
the Philippines that have been sampled for
mammals. Their presence on Dinagat likely
reflects introductions, probably through in-
advertent human activity (Musser, 1977a).
The other 26 species are native to Dinagat.

Three of these are endemic to the island: Po-
dogymnura aureospinula, Crateromys aus-
tralis, and a species of Batomys. However,
other members of these genera are not
endemic to Dinagat. Podogymnura is
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FIG. 10. Crateromys. Occlusal views of upper molar rows in same specimens shown in figures 5 and
6. Far left, right side of C. schadenbergi; middle two, left and right rows of C. australis; far right, right
toothrow of C. paulus. Note the different orientation of lingual cusp rows (lic, cusps tl, t4, and t7;
indicated by an arrow at top of each row of lingual cusps on each molar) among the species, and the
presence of anterolabial cusps (alc, which is also cusp t3) on second and third molars in C. australis
and their absence in the other two species. See table 1 for values from dental measurements. Approx-
imately x 8.

represented by P. truei on Mindanao (Heaney
and Morgan, 1982); Crateromys by C. scha-
denbergi on Luzon and C. paulus on Ilin (this
report); Batomys by B. dentatus and B. granti
on Luzon, and B. salomonseni on Leyte and
Mindanao (Musser and Heaney, MS, which

also documents the new Batomys from Dina-
gat). The Dinagat representatives of Podo-
gymnura, Crateromys, and Batomys are
morphologically unique and very different
from their relatives on the other islands.
None of the other native mammals re-
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FIG. 11. Crateromys. Occiusal views of right lower molar rows in same specimens shown in figure
10. Left, C. schadenbergi; middle, C. australis; right, C. paulus. Small white arrows point to enamel and
dentine bridge connecting first and second rows of cusps in C. schadenbergi and C. paulus, and absence
of a comparable connection in C. australis. See table 1 for values from dental measurements. Approx-
imately x 8.

corded from Dinagat are endemic to the is-
land. Nine (a tree shrew, bat, dermopteran,
primate, all three squirrels, and two rats) also
occur on other islands in the Mindanao Fau-
nal Province and nowhere else in the Phil-

ippine Archipelago. Five species of bats and
one rat are found throughout the Philippines,
and eight species of bats occur in the Indo-
Australian region as well. Only one of the
species of bats is endemic to the Mindanao
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TABLE 2
Mammals Recorded from Dinagat Islanda

Distributional Status

Mindanao Oriental
Faunal Throughout Faunal

Genus and Species Endemic Provinceb Philippinesc Regionc Introducedd

Insectivores
Podogymnura aureospinula

Tree Shrews
Urogale everetti

Dermopterans
Cynocephalus volans

Bats
Acerodon jubatus jubatus
Cynopterus brachyotis luzoniensis
Haplonycteris fischeri
Macroglossus minimus lagochilus
Ptenochrius jagori
Ptenochirus minore
Pteropus hypomelanus cagayanus

Pteropus leucopterus
Pteropus vampyrus lanensis
Rousettus amplexicaudatus amplexicaudatus
Emballonura alecto alecto
Megaderma spasma spasma

Hipposideros diadema griseus
Hipposideros obscurus

Primates
Tarsius syrichta

Squirrels
Exilisciurus concinnus surrutilus
Sundasciurus mindanensis
Petinomys crinitus

Rats and Mice
Apomys microdon
Batomys sp.

Crateromys australis
Bullimus bagobus bagobus
Rattus everetti
Rattus exulans
Rattus rattus mindanensis

+-___

+

+

+_

+_

+_

+__

+-__

+__

+__

+__

+

_

_-

a The list is compiled from Heaney and Rabor (1982), Heaney and Morgan (1982), and Musser (1982b). We omit
sight records of a viverrid, wild pigs, and deer that were included in the Dinagat fauna by Heaney and Rabor (1982).
The carnivore was probably either Paradoxurus hermaphroditus or Viverra tangalunga, both ofwhich occur through-
out the Philippines. The wild pigs may have been either Sus barbatus philippensis or feral Sus scrofa; in his report
on the taxonomy and phylogeny of Sus, Groves (1981) did not mention any records from Dinagat Island. Grubb
and Groves (1983), in their notes on taxonomy ofthe deer known from the Philippine Islands, do not record specimens
or sightings from Dinagat; the deer occurring there are likely to be Cervus mariannus, which is known from Mindanao
and other islands in the Philippines (Grubb and Groves, 1983).

b The Mindanao Province includes the islands ofMindanao, Basilan, Bohol, Leyte, Samar, and many small islands.
c These are species native to Dinagat Island but also occurring elsewhere in the Philippines and outside of that

island group.

18 NO. 2821



MUSSER, HEANEY, RABOR: CRATEROMYS

Faunal Province; the rest are part ofthe wide-
spread Philippine and Indo-Australian fau-
na.
The mammalian fauna of Dinagat Island

is typical of small islands that are separated
from Mindanao by water less than 120 m
deep and thus likely to have been connected
to Mindanao during the late Pleistocene. Ex-
cept for Crateromys, all of the genera from
Dinagat are also known from Mindanao, and
species richness is relatively high, as is typical
for land-bridge islands (Heaney, MS). Dina-
gat, however, is unique among these small
islands near Mindanao in not only having
endemic species, but possessing three ofthem.
We do not know why. Possibly the endemic-
ity on Dinagat reflects a unique geological
history. Possibly Crateromys australis and the
other two species now known only from
Dinagat also occur on nearby islands and in
northeastern Mindanao. Possibly other small
islands near Mindanao also have endemic
species of mammals not yet discovered. Ad-
ditional and intensive collecting efforts on
Mindanao and the smaller nearby islands are
needed to determine the actual endemic pat-
terns of mammals on Dinagat as well as in
the Mindanao Faunal Province.

Crateromys australis and the
Native Philippine Murids

Forty-four native species of rats and mice
are found within the political boundaries of
the Philippine Islands (table 3). Six of these
(Rattus tiomanicus, Sundamys muelleri, Pa-
lawanomysfurvus, Maxomys panglima, Chi-
ropodomys calamianus, and a species ofHae-
romys) inhabit the Palawan region on the
islands of Balabac, Culion, Busuanga, Pala-
wan itself and nearby smaller islands. All six
species are actually part of the murid fauna

native to the Malay Peninsula and islands on
the Sunda Shelf (Musser and Newcomb,
1983).
One species (Rattus tawitawiensis) is na-

tive to Tawitawi Island in the Sulu Archi-
pelago. Its morphological affinities appear to
be with populations of Rattus inhabiting Su-
lawesi and other islands that rim the Sunda
Shelf in deep water beyond the 180 m bathy-
metric line (Musser and Heaney, 1985).

Thirty-seven species ofnative murids have
been recorded from islands that form the
backbone of the Philippines. Two of these
species are endemic to Mindoro and are more
closely related to the Sunda Shelf fauna than
to any species in the Philippine assemblage.
Anonymomys mindorensis is morphological-
ly and probably phylogenetically related to
Haeromys, a genus with representatives on
Borneo, Palawan, and Sulawesi (Musser and
Newcomb, 1983). Rattus mindorensis may
be a close relative of the Sundaic R. tio-
manicus (Musser and Califia, 1982).

Thirty-five species are native to the main
chain of Philippine Islands and found no-
where else. The majority of these have been
recorded from the two largest islands in the
Archipelago: Luzon and Mindanao. It is also
on these two islands that the highest degree
of endemicity is found. Of the 22 species
known from Luzon, 18 (82%) are endemic;
Crateromys schadenbergi is one of those en-
demics. Six of the ten (60%) species native
to Mindanao are endemic to that island. The
rest ofthe islands for which records are avail-
able have one to five species and the ende-
micity is lower: 10 percent for Leyte and 40
percent for Mindoro and Dinagat; Cratero-
mys australis is one of the two endemic mu-
rids on Dinagat.

Ilin Island is an exception to the low en-
demicity of small Philippine islands.

d Species that are not native to Dinagat but likely introduced.
e When Yoshiyuki (1979) described Ptenochirus minor, he recorded specimens from Mindanao and Palawan. The

species also occurs on Dinagat, and Heaney and his field team found it to be very common in forested areas throughout
Leyte; they have not collected it anywhere else but in the Mindanao Faunal Province. The sole record from outside
of that region consists of one specimen from Palawan Island; the bat is part of a collection that was purchased from
someone in the Philippines. The large collections we have examined from Palawan have not contained any specimens
of P. minor and we suspect that Yoshiyuki's specimen was actually caught elsewhere but mistakenly indicated as
coming from Palawan.
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TABLE 3
Native Philippine Muridsa

Islands

Genus and Species

Phloemys cumingi
Apomys datae
Apomys abrae
Apomys sacobianus
Apomys musculus
Apomys microdon
Apomys insignis

Apomys hylocetes
Apomys littoralis
Batomys granti
Batomys dentatus
Batomys salomonseni
Batomys sp.

Carpomys melanurus
Carpomys phaerus
Crateromys schadenbergi
Crateromys paulus
Crateromys australis
Crunomysfallax
Crunomys rabori
Crunomys melanius
Archboldomys luzonensis
Chrotomys whiteheadi
Chrotomys mindorensis
Celaenomys silaceus
Rhynchomys soricoides
Rhynchomys isarogensis
Abditomys latidens
Tryphomys adustus
Limnomys sibuanus
Tarsomys apoensis
Murid sp.

Bullimus luzonicus
Bullimus bagobus
Rattus everetti
Rattus mindorensis
Anonymomys mindorensis
Haeromys sp.

Chiropodomys calamianus
Maxomys panglima
Palawanomys furvus

0

8 0

0 'S
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E -

E -
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E -

E -
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TABLE 3-(Continued)

Islands

0

Genus and Species uC2

Sundamysmuelleri.S -

Rattus tiomanicus S -

Rattus tawitawiensis - E

Total species 22 5 1 1 1 2 2 5 5 2 10 1 1 2 1 6 1
Total endemic 18 2 1 - - - - 1 2 - 6 - - - - 4 1
Total indigenous 4 3 - 1 1 2 2 4 3 2 4 1 1 2 1 - -

Total Sundaic - - - .2 -

a Data are extracted from Heaney and Rabor (1982); Musser (1977b, 1981a, 1982a, 1982b, 1982c); Musser and
Gordon (1981); Musser and Freeman (1981); Musser, Gordon, and Sommer (1982); Musser and Newcomb (1983);
Heaney (1984); Musser and Heaney (1985); and Musser's records filed in the Department of Mammalogy at the
American Museum of Natural History.
Abbreviations: -, unrecorded, either absent or not yet collected; E, endemic to a particular island or group of

islands; I, indigenous to the Philippine Islands excluding the Palawan group and the Sulu Archipelago; S, Sundaic
(see Musser and Newcomb, 1983).

Rattus rattus mindanensis, R. rattus rattus, R. nitidus, R. norvegicus, R. exulans, and Mus castaneus occur on many
islands in the Philippines, but we have excluded them from the list of native Philippine murids because all are likely
introduced to the islands (Musser, 1977a).

Crateromys paulus is the only mammal that
has been recorded from there.
The endemic murids are from Luzon, Min-

doro, Ilin, Leyte, Dinagat, and Mindanao.
Except for Ilin, these islands also have a larger
murid fauna than do those islands from which
only one or two nonendemic natives have
been recorded: Catanduanes, Ticao, Samar,
Calicoan, Siargao, Camiguin, Basilan, Bohol,
and Negros. The native, nonendemic species
on these nine islands are representatives of
either Apomys, Bullimus, or Rattus; species
of Crateromys are either absent or not yet
discovered (table 3).
The picture of native Philippine murids

can be viewed from another perspective. First,
set aside the species that are more closely
related to the Sundaic than to the Philippine
fauna: Anonymomys mindorensis and Rattus
tiomanicus from Mindoro, the native murids
of the Palawan region (table 3), and Rattus
tawitawiensis from the Sulu Archipelago. The
murid fauna that is native to the islands
forming the backbone of the Philippines is
endemic to the Archipelago and consists of

two primary groups. One is composed of
species of the Old Philippine Endemic gen-
era: Phloeomys, Apomys, Batomys, Carpo-
mys, Crateromys, Crunomys, Archboldomys,
Chrotomys, Celaenomys, and Rhynchomys.
The other contains species of Rattus and
species in genera at about the same morpho-
logical grade as Rattus-the New Endemics:
Abditomys, Tryphomys, Limnomys, Tarso-
mys, Murid sp. (described in Musser and
Heaney, MS), and Bullimus (Musser, 198 lb).
The distribution among the islands of the

species in each major assemblage is indicated
in table 4. Luzon has the highest number of
species in each group and the most endemics
within each of the two groups. Crateromys
schadenbergi is part of the Old Endemic fau-
na on Luzon and species of all the other Old
Endemic genera are found on that island.
One species of Crateromys is the only ro-

dent recorded from Ilin Island. Members of
the New Endemics have not yet been col-
lected there.

Species of the Old Endemics have been re-
corded from six ofthe other islands. A species
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TABLE 4
Insular Distributions of Old Philippine Endemic
Murids Contrasted with Philippine Rattus and its

Endemic Relativesa

Old Philippine
Endemics (Phloeo-
mys, Apomys, Ba-
tomys, Carpomys, Rattus and New
Crateromys, Cru- Endemics (Abdito-
nomys, Archboldo- mys, Tryphomys,
mys, Chrotomys, Limnomys, Tarso-
Celaenomys, mys, Murid sp.,
Rhynchomys) Bullimus, Rattus)

Total En- Total En-
Island Species demics Species demics

Luzon 18 15 4 3
Mindorob 2 - 1 -

Ilin 1 1 - -

Catanduanes 1 - - -

Ticao - - 1 -

Samar - - 2 -

Calicoan - - 2 -

Leyte 3 1 2 -

Dinagat 3 2 2 -

Siargao - - 2 -

Mindanao 5 3 5 3
Camiguin - - 1 -

Basilan - - 1 -

Bohol - - 2 -
Negros 1 - - -

a Species are listed in Table 3.
bAnonymomys mindorensis and Rattus mindorensis

are excluded; see discussion in text.

ofApomys inhabits Catanduanes. One species
ofApomys and one of Chrotomys are known
from Mindoro. A species of Apomys is the
only Old Endemic on Negros and the only
native murid found there. One species of
Apomys, one ofBatomys, and one Crunomys
inhabit Leyte-only the Crunomys is endem-
ic. One species of Apomys, one of Cratero-
mys, and one ofBatomys are found on Dina-
gat-only the Apomys is not endemic to the
island. Finally, three species of Apomys, one
Batomys, and one Crunomys are recorded
from Mindanao -two ofthe Apomys and the
Crunomys are endemic.
No species ofPhloeomys, Carpomys, Arch-

boldomys, Celaenomys, or Rhynchomys have
been discovered on any ofthe islands outside
ofLuzon. Chrotomys, an inhabitant ofLuzon
and Mindoro, is also a northern Philippine
genus. Representatives of Apomys, Cruno-

mys, Batomys, and Crateromys occur in the
northern part of the Archipelago and so far
they are the only Old Endemics that have
been found in the Archipelago south of Lu-
zon. One ofthese is the very distinctive Cra-
teromys australis from Dinagat.
Members of the New Endemics are found

on nearly all the islands for which records of
native murids are available. Three species are
restricted to Luzon and three to Mindanao.
All the other islands have only Rattus everetti
or Bullimus bagobus-both inhabit some of
the islands, including Mindanao, and R. ev-
eretti is also found on Luzon (see table 3).
The native murids of Ticao, Samar, Cali-
coan, Siargao, Camiguin, Basilan, and Bohol
consist only of New Endemics; members of
the Old Endemics are either absent from these
islands or have simply not yet been discov-
ered.

Relationships Among Species
of Crateromys

We are unable to resolve phylogenetic re-
lationships among the three species of Cra-
teromys. We can state that in the characters
of skins, skulls, and dentitions, all three are
more closely related to one another than to
any other species ofPhilippine murid, a prop-
osition we will elaborate upon in a future
report in which we define Crateromys, Ba-
tomys, Carpomys, and other genera, and dis-
cuss phylogenetic relationships among them
(Musser and Heaney, MS). We can also point
out that each species of Crateromys is very
distinctive and that there is not one derived
character or a combination ofderivations that
can be used to relate one species closer to any
of the others because most characters for
which polarity can be determined are unique
to a single species. Our assessment ofwhether
a feature is primitive or derived is based upon
study ofthe distributions ofcharacters in oth-
er murine genera and in other groups ofmu-
roid rodents (see Musser and Gordon, 1981;
Musser and Newcomb, 1983).
Fur and body proportions indicate that C.

schadenbergi and C. paulus are more derived
relative to C. australis. The latter has a tail
that is slightly longer than length ofhead and
body and moderately furred. The head and
body has a simple bicolored pattern with the
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upperparts being one color, the underparts
another, and no definite pattern ofdorsal col-
oration or head crest. These are likely prim-
itive features compared with characteristics
of the other two species. Crateromys scha-
denbergi has long and lax pelage, a very bushy
tail, conspicuous head crest, and polymor-
phic color patterns- features we interpret to
be derived. The short and well furred tail of
C. paulus and the dorsal pattern on its head
and body are also derivations relative to those
of C. australis; however, they do not tie C.
paulus more closely to C. schadenbergi than
to C. australis.
Most specimens of C. schadenbergi have

an alisphenoid strut, a few either lack the
strut or have a vestige on one or both sides
of the cranium. The other two species lack
the strut. Presence of the alisphenoid strut is
a primitive condition. But, because of its
variation in the series of C. schadenbergi, we
are uneasy about using this feature to deter-
mine relationships. Both C. australis and C.
paulus are known by only one specimen. We
do not know if there would be variation re-
garding expression ofthe strut within a larger
sample ofeither C. australis or C. paulus that
would be similar to that seen in the sample
of C. schadenbergi.
Squamosal roots of the zygomatic arch

originate low on sides of the braincase in C.
paulus. This is likely a derived feature (Mus-
ser and Gordon, 1981) and separates that
species from C. australis and C. schadenber-
gi, which have the primitive condition: squa-
mosal roots located high on the braincase.

Crateromys paulus stands apart from the
other two species in another character. It has
very short incisive foramina, a primitive trait,
compared with the longer incisive foramina
in both C. schadenbergi and C. australis.
The palatal bridge points to the opposite

relationship. The palate of C. schadenbergi
is narrow and scored by deep palatal grooves.
Relative to breadth of molars and size of
crania, the palatal bridge is wider in C. aus-
tralis and C. paulus, and it is marked with
shallow palatal grooves. The morphology of
C. australis and C. paulus is primitive com-
pared with that of C. schadenbergi. Cratero-
mys schadenbergi can be set apart from the
others by using the palatal bridge.
The tympanic bullae are smaller relative

to cranial size in C. australis than in the other
two species, but their shape is like that in C.
schadenbergi. The bullae of C. paulus are
more inflated, which is derived.

Finally, ifcharacters ofthe molars are used
to indicate relationships, C. schadenbergi and
C. paulus possess the derived morphology
and C. australis the primitive condition. For
example, the configurations ofthe lingual row
of cusps on each upper molar, especially the
anterolingual cusp and the one just behind it,
are primitive compared with the positions of
lingual cusps in the other two species. The
presence ofan anterolabial cusp on each sec-
ond and third upper molar in C. australis is
primitive and its absence in the other two
species represents a derivation. The lack of
an enamel and dentine connection between
the first and second laminae ofeach first low-
er molar in C. australis is also primitive; a
prominent connection, which is characteris-
tic of both C. schadenbergi and C. paulus, is
derived.
There are other features that we used to

distinguish the three species from one another
but that we cannot use to assess phylogenetic
relationships because we are unsure whether
they are primitive or derived. The configu-
ration of the proximal portion of the nasals,
relative swelling ofthe region just anterior to
the interorbit, relative inflation of nasolacri-
mal capsules, position of the premaxillary-
maxillary suture relative to the nasolacrimal
capsules and muscle scars ofthe medial mas-
seters, shape of temporal ridges, position of
the posterior margin ofpalatal bridge relative
to third molars, and mandibular characters
are some examples for which we lack infor-
mation about polarity.

CONCLUSIONS
The central theme of our report has been

the description of C. australis and compari-
sons of it with C. schadenbergi and C. paulus.
We also discussed C. australis in the contexts
of the mammalian fauna of Dinagat Island
and the murid fauna native to the Philip-
pines. We have contrasted the morphology
of C. australis with those of the other two
species to determine phylogenetic relation-
ships among the three. We conclude that C.
australis seems no more closely related to C.
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schadenbergi than to C. paulus, based upon
skins, skulls, and dentitions. We also point
out that relative to the other two species, C.
australis is primitive in pelage coloration and
both hair and color patterns, body and tail
proportions, some cranial characters (small
bullae relative to cranial size, for example),
and occlusal patterns of molars. There is no
question that the cusp patterns of C. schaden-
bergi and C. paulus are derived relative to
those of C. australis. Ifthe latter were known
by only fossil fragments of toothrows, espe-
cially upper molars, investigators would cer-
tainly conclude that C. australis was more
primitive than either C. schadenbergi or C.
paulus and possibly ancestral to those species.
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