Records of the Australian Museum (1994) Vol.46: 145-169. ISSN 0067-1975

A Revision of the Genus Uromys Peters, 1867
(Muridae: Mammalia) with Descriptions of
Two New Species

C.P. GROVES! & T.F. FLANNERY?

! Australian National University,
PO Box 4, Canberra, ACT, 2601, Australia

2 Australian Museum,
PO Box A285, Sydney South NSW, 2000, Australia

ABSTRACT. Uromys Peters, 1867 is re-defined so that it is monophyletic. The clade includes nine
species placed in two monophyletic subgenera: U. (Cyromys) includes the species porculus, rex
and imperator; U. (Uromys) includes the species anak, neobritannicus, hadrourus,
caudimaculatus, emmae n.sp. and boeadii n.sp. Uromys (Cyromys) includes more plesiomorphic
species, which are all restricted to Guadalcanal in the Solomon Islands. Species of U. (Uromys)
are more derived, as in their possession of greatly simplified molars, and in having the number
of interdental ridges of the soft palate greatly multiplied. The genus is widespread in Melanesia
and northern Australia. Three distinct subspecies of U. caudimaculatus, and three of U. anak (one
new) are recognised. Uromys boeadii n.sp., from Biak Island, and Uromys emmae n.sp., from
Owi Island, both in Geelvinck Bay, are newly described.
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The generic name Uromys was proposed by Peters,
1867 for Mus macropus Gray, 1866. Mus macropus is
a primary homonym (nec Hodgson), and thus the
first available name for the species is Hapalotis
caudimaculatus Krefft, 1867. Until 1922 all mosaic-
tailed rats from Australasia were referred to the genera
Uromys or Mus. In 1922, however, Thomas divided the
species previously assigned to Uromys between three
genera: Uromys, Melomys and Solomys. He defined the
members of his newly restricted genus Uromys as
follows: size large (hindfoot length greater than 52 mm,

skull longer than 70 mm), tail long, incisive foramina
short, bony palate extends to behind M?, incisors deep,
and ridges of the soft palate duplicated and up to 12
in number. He included in Uromys only taxa currently
recognised as belonging within the species
caudimaculatus and anak.

Riimmler (1938) was the next major reviser to deal
with the genus as a whole. He differentiated the species
of Uromys from other New Guinean murids by their
possession of a high infraorbital canal which narrows to
a slit-like base, wide maxillary plate, simple molars and
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a practically hairless tail whose scales have a raised
hump. He further noted that the species of Uromys were
larger than the species of Melomys, and that the bony
palate extended further posteriorly in Uromys. He
included the species anak, salamonis, imperator,
caudimaculatus and neobritannicus within the genus.

Tate (1951) was the most recent comprehensive
reviewer of the genus Uromys. Synonymising Solomys
with it, he defined it as follows: tail with one hair per
tail scale, tail long and feet scansorial, more or less
pronounced postorbital ridging, incisive foramina short,
palate short (an error for long?), bulla small, incisors
massive, molars simple, skull massive with uninflated
braincase. He included the species anak, caudimaculatus,
sapientis, salebrosus, rex, imperator, porculus, salamonis
and ponceleti within Uromys. As part of their checklist
of the mammals of the New Guinean and Sulawesian
regions, Laurie & Hill (1954) included only the species
caudimaculatus, anak, neobritannicus, rex, imperator
and salamonis within Uromys, referring porculus to
Melomys, and sapientis, salebrosus and ponceleti to
Solomys.

The concept of Uromys has thus been highly
unstable over the last century. The principal reviewers
have, however, always included a core of two species,
caudimaculatus and anak within it; other large murid
species from Melanesia have been variously included
and excluded with little apparent attempt at determining
phylogenetic relationships.

Quite apart from problems of defining the genus,
there has been a wide diversity of opinion among

workers regarding species limits and subspecies
concepts for some of the included taxa. Without doubt,
that with the least stable taxonomic history is Uromys
caudimaculatus and its various named races. As
previously constituted, this species has a wide range
(Fig. 1) and great degree of morphological diversity.
Thomas (1922) recognised seven distinct species
(aruensis, macropus, multiplicatus, nero, papuanus,
scaphax and validus) which later workers have regarded
as belonging within U. caudimaculatus. Riimmler (1938)
recognised six subspecies of caudimaculatus:
caudimaculatus and sherrini from Queensland, seibersi
from the Kei Islands, aruensis from the Aru Islands,
validus from New Guinea and nearby Islands, and
barbatus from montane New Guinea. Tate (1951) showed
that the last of these taxa in fact belongs within a
monotypic genus (Xenuromys), which is not closely
related to the Uromys/Melomys complex, and recognised
only the subspecies caudimaculatus, aruensis and
multiplicatus, in which he was followed by Laurie & Hill
(1954).

Our concept of Uromys differs from that of all
previous workers. We recognise a group of nine species
that on the basis of a suite of shared derived characters
forms a monophyletic group, here recognised as the
genus Uromys. We further recognise two monophyletic
subgenera: the more plesiomorphic Cyromys and the
more derived Uromys. We divide specimens previously
allocated to U. caudimaculatus between three
subspecies, and describe a new, related species based
upon hitherto unexamined material; we divide U. anak
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Fig. 1. Map of the New Guinean region showing the approximate distribution of the species and subspecies

of Uromys.



into three subspecies (one of them new), and we
describe a new species of uncertain affinities.

Materials and Methods

During the course of this study we have examined
all material referable to the species of Uromys held in
the Natural History Museum (London), the Bishop
Museum (Hawaii), the Rijksmuseum van Natuurlijke
Historie (Leiden), the Australian National Wildlife
Collection (Canberra), the Queensland Museum
(Brisbane), the Museum of Victoria (Melbourne) and the
Australian Museum (Sydney) (for list of localities for
U. caudimaculatus and U. anak see Table 1 [Appendix]).
In particular we have examined the holotypes or
syntypes of all named taxa except Uromys papuensis
Ramsay (which cannot be located among the collections
of either the Australian or Macleay Museums, where it
can reasonably be expected to have been lodged),
Uromys neobrittanicus Tate & Archbold, and Uromys
waigeouensis Frechkop. One of us (TFF) also briefly
examined material in the American Museum of Natural
History, New York; more detailed examination at a later
time will enable our conclusions to be more extensively
documented, but as it is clear that this material does not
affect the conclusions, we do not think it advisable to
hold up this revision.

The following abbreviations are used: AM M and AM
S — Australian Museum mammal specimen, BM -
Natural History Museum mammal specimen; BBM -
Bishop Museum; CM - National Wildlife Collection
mammal specimen; NMV — Museum of Victoria Mammal
Specimen. All tables in this paper are listed in the
Appendix.

We took a number of measurements on each
specimen; unfortunately, time precluded taking our full
list on every single specimen, but in all cases greatest
skull length (maximum: nuchal surface to anterior edge
of premaxillae or nasals), condylobasal length,
bizygomatic breadth and maxillary tooth row length
were measured, and any flesh measurements recorded on
the specimen label were noted. As well as normal
univariate comparisons, we calculated certain simple
indices (tail as percent of head + body; ear as percent
of condylobasal length). We also performed a number
of multivariate analyses, using SPSS-X Discriminant
Functions programs. We used Direct method for all
analyses, and for comparative purposes both
Mahalanobis and Rao methods in one case; the results
for all three methods are very close. We performed three
analyses. (i) All species of Uromys except for U. emmae
n.sp. and U. boeadii n.sp., using the following
variables: greatest skull length, condylobasal length,
anterior skull height (perpendicular to posterior margin
of palate), anterior zygomatic width (between most
convex points on zygomatic process of malar bones),
posterior zygomatic width (maximal bizygomatic width),
rostral height (perpendicular to premaxillary/maxillary
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suture on palate), braincase breadth, rostral length
(anterior orbit margin to prosthion), rostral breadth
(across rostrum on premaxillary/maxillary suture). (ii)
Uromys caudimaculatus and U. emmae, using the
following variables: greatest skull length, condylobasal
length, posterior zygomatic width, head + body length,
tail length, hindfoot length, ear length (samples are listed
in Tables 1-2). (iii) Uromys anak and U. boeadii, using
the same variables as listed in analysis 2 (samples are
listed in Tables 1-2). Note that only variables subject to
ontogenetic change were included, ie, toothrow length
was not incorporated as being liable to distort the
results. In order to exclude, or at any rate minimise,
discrimination by size alone, subadults as well as adults
were included in each sample; this at the same time
avoids discrimination on the basis of chance differences
in age or sex composition between samples. In all but
these cases, we ensured that the number of specimens
in each sample was greater than the number of
discriminating variables. The three exceptions were U.
boeadii and U. emmae, for which there was but a single
specimen each, and U. hadrourus, for which there were
two adult skulls. The composition of our samples in
the analyses was determined by prior inspection, ie, we
were concerned to test the validity of our taxonomic
assessments in a morphometric analysis.

We finally performed a cladistic analysis using (i)
Hennig86 (using, out of the 49 characters found to be
distinctive of species within the genus [Table 3], those
41 in which more than one taxon showed the derived
condition), and (ii) MacClade (Wayne & David
Maddison), using all 49 characters. Hennig86 is a basic
cladistic program which finds all the most parsimonious
trees; MacClade is a tree manipulation program; when
the basic outlines of Uromys phylogeny were clear, we
wished to examine the effect of different placements of
certain key taxa, especially U. boeadii. The default
parameters were used for these computer programs,
including ordered variables for Hennig 86. Melomys
rufescens was used as an outgroup.

Systematics

Uromys Peters, 1867

Type species. Hapalotis caudimaculatus Krefft, 1867.

Revised generic diagnosis. The species of Uromys can
be differentiated from all other murids in possessing
the following combination of features: i) soft palate has
between six and 12 irregular ridges in region between
molar rows (Fig. 2); ii) palate extends posteriorly
beyond posterior margin of M3; iii) lower incisors
much deeper than wide; iv) anterolateral spine of bulla
greatly expanded.

Notes. McAllen & Bruce (1989) suggest that
Melanomys is a new generic name proposed by
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Winter (1983) for the species hadrourus. This name
results from a typographical error in a reference, and
in any case is preoccupied by Melanomys Thomas,
1902.

The generic diagnosis differentiates Uromys from all
other Muridae, including its close relatives Solomys and
Melomys, with which it agrees in possessing a so-called
mosaic tail (described, for example in Tate, 1951).
Species of Uromys differ additionally from species of
Melomys in their larger size, and from species of
Solomys in lacking the latter’s greatly thickened palate,
and by the relatively larger, thicker incisors, more
elongate basoccipital, and the posteriorly broadened

palate. We transfer to Uromys two species previously
referred to Melomys (M. porculus and M. hadrourus),
and transfer salamonis, previously placed within
Uromys, to Solomys.

The Discriminant Analysis (Fig. 3) discriminated the
quasi-specific samples on the basis of (first function,
accounting for 42.5% of total variance) greatest skull
length and snout length, and (second function, 35.9%
of variance) overall size except for braincase breadth. A
third function accounted for 12.3% of variance, but was
an absolute size discriminator, distinguishing only U.
hadrourus effectively. The two subgenera are not
sharply distinguished by the analysis: U. caudimaculatus,

Fig. 2. The soft palate of (A) Uromys caudimaculatus, (B) U. anak, (C) U. rex, (D) Xenuromys barbatus

and (E) Solomys sapientis.
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Fig. 3. Discriminant analysis of Uromys. Function 1 (abscissa)
accounts for 42.5% of the total variance, and is most highly
correlated with greatest skull length and snout length;
Function 2 (accounting for 35.9% of total variance) is
positively correlated with all variables except braincase width.
1 ="U. rex, 2 = U. imperator, 3 = U. hadrourus, 4 = U. anak,
5 = U. caudimaculatus, 6 = U. porculus, 7 = U. neobritannicus.

U. hadrourus and U. anak are arrayed around one end
of a linear clinal spread from U. rex via U. porculus
to U. imperator. The result is difficult to interpret, but
is consistent with our conclusions (below) that U. rex
is the most autapomorphic species in U. (Cyromys) and
that U. anak is less like other species of U. (Uromys)
than is U. neobritannicus.

Uromys (Cyromys) Thomas, 1910

Type species. Mus imperator Thomas, 1888.

Revised diagnosis. The species of Uromys (Cyromys)
can be distinguished from species of U. (Uromys) by
possessing the following features: i) molar rows
relatively short, molars relatively broad; ii) M3 larger
relative to other teeth; iii) anterior lophid of M, distinct
even in worn molars;, iv) molars more complex,
individual cusps more distinctly defined, with M!
retaining a well-developed fossa lingual to posterior
cingulum; v) anterior and ventral orbital walls slope
away from centre of orbitotemporal fossa, so that walls
can be seen in dorsal view; vi) frontotemporal sutures
markedly ridge-like; vii) coronal suture strongly convex
or biconvex backwards; viii) preorbital foramen slopes
backwards, so that inferior margin readily visible in
dorsal view; ix) ascending ramus flares laterally; x) tail
scales consist of small central prominence surrounded
by large fleshy area. All of the dental features listed
here are probably plesiomorphic for the species of
Uromys and closely related genera (see discussion).
However, the tail morphology is unique among near
relatives and is presumably synapomorphic for the
subgenus.

Additional useful diagnostic features for the
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subgenus are as follows. The rostrum is broad, and the
incisive foramina are strongly bowed outward; although
the temporal sutures are markedly ridge-like, there are
no post-sutural processes. The nasals are posteriorly
broadened, and the posterior part of the lateral walls of
the rostrum are steep, nearly vertical and partially
concealing the lachrymal in dorsal view. The zygomatic
arches do not swing down to the level of the molar
alveoli. The nasal tips are abbreviated and slightly
downturned. The incisors are opisthodont. The
paroccipital processes are long, their tips level with the
inferior margins of the occipital condyles and the
auditory bulla. The insertion scar of the M. temporalis
on the mandible is marked by a strong anterior ridge.

Although U. (Cyromys) differs strongly from U.
(Uromys), and a good case could be made for separating
them generically, we prefer at least for the present to
retain them in one genus in order to emphasise their
sister-group status with respect to their closest
relatives (Melomys, Solomys).

Uromys (Cyromys) imperator (Thomas, 1888)

Type material. HoLoTyrE, BM 88.1.5.33, adult female
skin and skull collected at Aola, northern Guadalcanal,
Solomon Islands, by C.M. Woodford.

Revised diagnosis. Uromys (Cyromys) imperator is
the largest of the species of Cyromys. The pads of the
feet are reduced in size relative to other Cyromys, and
the molars relatively much broader. It is similar externally
to U. rex, with its dark grey, somewhat woolly fur (as
aptly described by Thomas, 1888), grading to white
below, and its very short ears. In comparison with U.
rex, however, the head and body is longer, and the tail
shorter with smaller scales (9-11 per cm versus 7-9 per
cm). The skull is characterised by a median posterior
palatal spine; very square posterior nasals which end
comparatively far forward, anterior to a line connecting
the posterior ends of the lachrymals; a relatively
vertical ascending ramus with a low, rounded coronoid
process; and a small dentary ridge and tubercle.

Discussion. Uromys imperator is still known with
certainty only from the original three specimens
collected by Charles Woodford at Aola on Guadalcanal
in 1887. Woodford probably purchased the specimens
from local hunters, and it is unlikely that they were
collected far from the coast as Woodford (1890)
mentions repeatedly the near impossibility of travelling
far inland for fear of neighbouring tribes. A flat skin
without a skull in the Australian Museum (AM M19739)
may, however, also represent this species. Its tail scales
are less rasp-like than the Museum’s specimens of U.
rex, and the size is considerably larger, although
smaller than the previously known specimens of U.
imperator. It was collected by a Captain G. Hart. Other
specimens collected by Captain Hart in the Museum
Collections are from Lavoro Plantation in far northern
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Guadalcanal, and were collected in August 1933. On
balance, we think this likely to be U. rex because of the
larger foot pads, but the difficulty of identification
reinforces our conclusion that the two species are
extremely close.

Recently the remains of U. imperator have been
found in archaeological deposits in northern
Guadalcanal (Flannery & Roe, in preparation).
Extensive questioning of the older people of
Guadalcanal suggest that it may well be extinct, there
having been few or no reliable sightings over the last
40 years, and also suggest that within living memory
it was encountered only in montane mossy forest. This
is surprising, considering that the archaeological
deposits within which its remains have been found are
now located in savannah areas near sea level, far distant
from any mossy forest, and that Woodford’s specimens
probably came from near the coast.

Because of its short tail and reduced pads on the
feet, Thomas (1888) considered this species to be
terrestrial. This hypothesis is strengthened both by
information related to one of us (TFF) by older men
who had seen it in their youth, and from an examination
of the adult male in the Natural History Museum
specimen (BM 1888.1.5.32) which has considerable
amounts of clay and earth adhering to the claws,
forepaws and muzzle, suggesting that it was dug from
a burrow.

Uromys (Cyromys) rex (Thomas, 1888)

Type material. HoLoTYPE, BM 88.1.5.34, adult male skin
and skull collected at Aola, Guadalcanal, Solomon Islands by
C.M. Woodford.

Revised diagnosis. Larger than U. porculus but
smaller than U. imperator. Differing further from U.
imperator in its relatively narrower molar rows and
shorter, broader skull with an especially broad, deep
rostrum; its extreme development of the frontotemporal
ridges; the more arched posterior nasal ends which are
level with the posterior ends of the lachrymals; the
absence of a post palatal spine; the very oblique
ascending ramus with strongly-developed tubercle and
ridges, and slender, pointed coronoid. Externally it
differs in its longer tail, larger pads on the hindfeet,
and larger, more rasp-like tail scales (7-9 per cm versus
9-11 per cm).

Discussion. Uromys (Cyromys) rex is the only
species of U. (Cyromys) for which the soft palate is
known (Fig. 2). AM MI19740 is an aged individual
which shows an intriguing soft palate configuration.
There are seven interdental ridges, as opposed to the
five that are seen in the species of Melomys and
Xenuromys. The interdental ridges are, however,
irregular and incomplete. The increased number of
ridges is clearly apomorphic and reminiscent of the

condition of U. (Uromys), where between 10 and 12
interdental ridges can be present. Their irregularity and
incompleteness in the only specimen of U. (Cyromys)
thus far known, however, does not resemble the
condition in U. (Uromys). We are unsure of how to
interpret this feature. It may be pathological (the animal
is extremely aged), or it may be the normal condition,
in which case it must be regarded as a synapomorphy
for U. (Cyromys) or U. rex. Within U. (Cyromys),
U. rex is the most derived of the three species in
many respects, despite its superficial resemblance to
U. imperator.

The original series of seven specimens were
collected at Aola by Woodford in 1887. The greater
numbers of this species relative to the other two
species of Uromys found on Guadalcanal by
Woodford may suggest that even at this time it was
the commonest taxon. It is the only one of the species
of Uromys (Cyromys) to have been collected since
Woodford’s work. The Australian Museum holds a
specimen in alcohol with the skull extracted (AM
M13594) which was collected on Guadalcanal.
Unfortunately, it lacks other data. A flat skin (AM
M19739) belonging either to this species or U. imperator
(see above, under U. imperator) is also held in the
Australian Museum. There are two specimens (skins with
skulls) in the Bernice P. Bishop Museum, Honolulu,
Hawaii, USA (BBM 23988 and 24101), collected at
Tabila, Guadalcanal, in June, 1964, by Peter Shanahan.

Uromys rex is still to be found on Guadalcanal, the
most recent known specimen (AM MI19746) being
collected by one of us (TFF) in a relict outlier of tall
rainforest in the Poha Valley north of Honiara in 1987.
It was climbing a liane high in the canopy when
sighted. In its size, external morphology and habits it
is convergent upon Solomys sapientis and
S. salebrosus. It seems plausible that this species has
been able to survive because of its arboreal habits
while the terrestrial U. (C.) imperator has evidently
become extinct.

Uromys (Cyromys) porculus (Thomas, 1904)

Type material. HOLOTYPE, adult male BM 89.4.3.8,
collected at Aola, Guadalcanal, by C.M. Woodford.

Revised diagnosis. Smaller than any other species of
Uromys (Cyromys), and brown rather than grey above
with fur not woolly in texture; also unique by virtue of
its possession of grey based belly fur and in having a
more finely scaled tail (13-14 scales per cm). The skull
is longer and narrower than in U. rex, and the molars
relatively narrower than in U. imperator. It differs
additionally from U. rex, and resembles U. imperator,
in its less prominent frontotemporal ridges and its
subvertical ascending ramus, and from both U. rex and
U. imperator in its more nearly parallel zygomatic
arches and broad-arched nasofrontal suture.
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