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Frontispiece: Pteralopex flanneryi Helgen, 2005, in mossy montane forest on 

Bougainville Island in the northern Solomon archipelago (Papua New Guinea).
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Abstract 

 

 Comprehensive morphology-based taxonomic revisions are presented for four 

mammal genera endemic to the Australo-Papuan region. These include Pseudohydromys 

Rümmler, 1934 and Mallomys Thomas, 1898, small- and large-bodied rodent genera, 

respectively, endemic to montane areas on mainland New Guinea; the marsupial genus 

Spilocuscus Gray, 1862, distributed throughout lowland areas of mainland New Guinea, 

on most adjacent island groups, and in tropical northern Australia; and Pteralopex 

Thomas, 1888, a genus of large-bodied fruit-bats endemic to the Solomon and Fijian 

Archipelagos of outer Melanesia.  

Museum specimens of “moss-mice” traditionally classified in the genera 

Pseudohydromys, Microhydromys Tate and Archbold, 1941, Neohydromys Laurie, 1952, 

and Mayermys Laurie and Hill, 1954 are here referred to three generic-level lineages, 

Pseudohydromys (11 species), Microhydromys (one recognized species), and Mirzamys 

new genus (for two newly-described species). The 11 species of Pseudohydromys 

recognized here include six that are newly described. Much of this newly-characterized 

biological diversity is sympatric diversity. For example, samples attributed in the past to 

Pseudohydromys murinus Rümmler, 1934 include two species, P. berniceae n. sp. and P. 

eleanorae n. sp., which have been collected syntopically with true P. murinus. Likewise, 

samples attributed in the past to Pseudohydromys occidentalis Tate, 1951 are also shown 

to represent a number of “cryptic” lineages sympatric with true P. occidentalis, including 

P. patriciae n. sp. and Mirzamys louiseae n. sp., as well as an additional overlooked 

allopatric taxon, Mirzamys norahae n. sp.  

Within Mallomys, the nature and extent of sympatric interactions between the 

giant-rats M. rothschildi Thomas, 1898, M. aroaensis (De Vis, 1907), and M. istapantap 

Flannery, Aplin, and Groves, 1989 are reviewed and clarified. Subspecific boundaries 

within M. rothschildi are re-assessed, and in total seven species of Mallomys are 

recognized, including M. hercules Thomas, 1912, an allospecies endemic to the outlying 

mountain ranges of the Huon Peninsula, and two newly-described species from other 
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outlying mountain blocks (the Arfak Mountains of western New Guinea and Mt. Bosavi 

in south-central New Guinea). 

 The spotted cuscuses, genus Spilocuscus, are difficult to classify at species-level 

because most taxa in the genus are distributed allopatrically or parapatrically. A 

minimum of seven geographic “morphs” can be recognized in the genus on the basis of 

size and pelage characters. The oldest name in the genus, S. maculatus, is shown to refer 

to dark-spotted cuscuses from the Moluccas and southern New Guinea, not to the orange 

and white cuscuses from northern New Guinea, as traditionally applied. A review of 

craniometric and qualitative morphological traits confirms that each of these “morphs” 

(as delineated by external morphology) is characterized by other distinctive 

morphological attributes; this fact and the lack of evidence for introgression between any 

of these various taxa is used to argue that most of these seven morphologically-distinctive 

lineages should be recognized as distinct allospecies. Only two taxa in the genus co-occur 

sympatrically—the large-bodied, black-saddled/spotted taxon S. rufoniger and a smaller, 

orange and white species, both of which are shown to be widely distributed in both 

northern and western New Guinea. No scientific name is available for the latter taxon, 

which is newly designated as Spilocuscus tardus n. sp. 

Taxa traditionally classified in Pteralopex are referred here to two distinct genera, 

Pteralopex, comprising only those species endemic to the Solomon Archipelago, and 

Mirimiri Helgen, 2005, for the monotypic Fijian representative M. acrodonta (Hill and 

Beckon, 1978). Five species of Pteralopex are recognized in total. Museum specimens 

traditionally identified as “Pteralopex anceps” are shown to represent two sympatric 

species, P. anceps Andersen, 1909 and P. flanneryi Helgen, 2005 (the largest species in 

the genus), both of which are endemic to islands in the north-eastern Solomon Islands 

that were once part of a larger Pleistocene landmass; insular co-occurrence of P. atrata 

Thomas, 1888 and the recently-described P. taki Parnaby, 2002 on New Georgia is also 

newly documented.  

Each of these revisions highlights sympatric interactions and substantial 

undiagnosed biological diversity overlooked by previous reviewers, and illuminates 

intraregional biogeographic boundaries more accurately as a result. Before I began this 

study four years ago, a total of 17 mammal species were formally recognized within the 
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genera Pseudohydromys, Neohydromys, Mayermys, Microhydromys, Mallomys, 

Spilocuscus, and Pteralopex (Flannery 1995a, 1995b). This thesis defends the recognition 

of 33 species within those same generic lineages, which suggests that the magnitude of 

biological diversity across the Melanesian mammal fauna could well be underestimated 

by fully one-half. Preliminary results reflecting complementary discoveries of overlooked 

sympatric diversity in other Melanesian mammal genera (Uromys, Microperoryctes, 

Myoictis, Pteropus, Nyctimene, Leptomys, and others) are also briefly discussed. Similar 

comprehensive reviews, analysing morphometric attributes and qualitative anatomical 

characters of all available museum specimens, are still needed for all remaining 

Melanesian mammal genera before any reasonable holistic portrayal of community 

ecology and historical biogeography can be developed for the Melanesian mammal fauna 

as a whole. 
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Chapter 1 

 

 Introductory remarks and discussion of methods 

 

“Sir Francis Winter once told me that he neither believed nor disbelieved any story he 

heard in New Guinea, and after many years I came to the same conclusion.” 

Monckton (1934) 

 

 

The biota of the Australo-Papuan region is strikingly unique in composition 

relative to other continental areas worldwide, a point excellently illustrated by the 

region’s native mammals. Nowhere else do all three fundamental clades of living 

mammals—the monotremes, marsupials, and placentals—co-exist. Nowhere else are 

marsupials so remarkably disparate in both morphology and ecology, and in no other 

continental fauna are the placental orders so poorly represented.  

As the explorer, collector, and biogeographer Alfred Russell Wallace famously 

observed, a striking faunal divide lies in the center of the Malay Archipelago, now known 

to reflect the boundary between two distinctive biotic worlds with independent 

histories—the disparate faunas of the Laurasian continent of Asia and the Gondwanan 

fragment of Australia (e.g. Wallace 1869). The western half of the archipelago, the Sunda 

Shelf—an extension of continental Asia— hosts a rich higher-taxonomic complement of 

placental mammals (12 eutherian orders are represented in the modern faunas of Sumatra, 

Java, and Borneo); in the east, the Moluccas, New Guinea, and Australia instead support 

marsupials, monotremes, and a much smaller complement of placental mammals—only 

bats and murine rodents. In between, on the island of Sulawesi, these great regional 

faunas meld together, with small frugivorous and large folivorous possums sharing the 

forests with endemic primates, squirrels, shrews, and civets. 

In terms of biological diversity the jewel of the Australo-Papuan region is New 

Guinea, the world’s largest tropical island (Fig. 1.1). The modern mammal fauna of New 

Guinea includes, for example, the world’s largest living monotreme, more arboreal 
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marsupials than anywhere else, one of the richest regional complements of Old World 

fruit bats globally, and a spectacular eco-morphological radiation of murine rodents, 

ranging in size and habits from tiny terrestrial shrew-like “moss mice” and amphibious 

rats to the world’s largest-bodied extant murine (the montane genus Mallomys). 

Nevertheless, despite its global uniqueness and intriguing complexity, the modern 

mammal fauna of New Guinea remains very incompletely inventoried and taxonomically 

characterized today, and its evolution is understood only in broadest terms (cf. Aplin et al. 

1993; Flannery 1990; 1995b; Krajewski et al. 2000).  

 Much better known in comparative terms are the birds of New Guinea. This can 

be attributed in major part to the early twentieth-century efforts of evolutionary biologist 

Ernst Mayr (1904-2005; Fig. 1.2). Mayr began his career in science as a field 

ornithologist, making extensive museum collections in western New Guinea and the 

Solomon Islands in the 1920s, and as a systematic ornithologist, working as a curator at 

the American Museum of Natural History from 1931-1953 (Haffer 2004). During his 

tenure at AMNH, Mayr systematically developed influential taxonomic revisions for the 

great majority of Melanesian bird genera (Mayr 1941), the foundation for all subsequent 

taxonomic revisionary work on this regional fauna. These revisions have also provided 

the basis for an extraordinary body of insight in the field of evolutionary biology and 

ecology. It was during this revisionary work that Mayr began to develop his innovative 

and influential views on the process of speciation (Mayr 1940, 1942, 1963, 1969). Later 

authors, especially Jared Diamond, have used this taxonomic groundwork as a beginning 

point for extensive ecological analyses, developing in detail various comparisons in avian 

community ecology, including concepts of community assembly, continental and insular 

speciation, overwater and intermontane dispersal and extinction, ecological segregation 

in complex sympatric interactions, and biogeographic kinetics (Diamond 1972a, 1972b, 

1974, 1977, 1982,1985, 1986; Mayr and Gilpin 1983; Diamond et al. 1976; Gilpin and 

Diamond 1982; Mayr and Diamond 1976; 2001). Building on this earlier systematic and 

theoretical framework, in recent years molecular geneticists have begun to explore and 

test aspects of pattern, geography, and timing of avifaunal diversification in mainland and 

insular Melanesia in more precise detail (Dumbacher et al. 2001, 2003; Filardi and Moyle 

2005; Filardi and Smith 2005). In recent years the Holocene avifaunal fossil record of 
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insular Melanesia has also been documented in increasing detail (reviewed by Steadman 

2006b), with significant implications for the understanding of historical biogeography, 

community ecology, and patterns of extinction and endemism not evident from the 

modern record alone (Steadman 1997, 2006a, 2006b). 

In April 2002 I began my doctoral studies as a Fulbright Fellow at the University 

of Adelaide, initially planning to pursue systematic and palaeontological studies of 

Wallacean rodents. Ernst Mayr and Jared Diamond had just published The Birds of 

Northern Melanesia, and at that time I knew that a great deal of taxonomic revisionary 

and inventory work had recently been published regarding Melanesian mammals (as 

reviewed by Musser and Carleton 1993 and Flannery 1994, 1995a, 1995b, 1996; plus 

Menzies 1996b; Leary and Seri 1997; Flannery et al. 1995, 1996; Flannery and Groves 

1998; Flannery 1999; Aplin et al. 1999; Bergmans 2001). I was drawn to an attempt to 

replicate a Mayr/Diamond-styled study across the greater Melanesian mammal fauna as a 

whole (i.e. for the mammals of New Guinea and satellite islands as well as the Moluccan, 

Bismarck and Solomon archipelagos). I vigorously embarked on this endeavour, at first 

on the basis of taxonomic literature and my own clarifying comparisons at the Australian 

Museum in Sydney, and I focused at first especially on fruit-bats, which seemed to be the 

most systematically inventoried group across the region. An opportunity to make a 

round-the-world museum research trip in 2002 to study fruit bats (see timeline, below) 

offered me the means to develop my own taxonomic and morphological comparisons of 

fruit-bats in much greater detail, and I also used the trip as an opportunity to try to resolve 

various unclarified points in regional marsupial and rodent taxonomy in light of type 

material and other series stored in museum collections. At this point, I still believed that 

the taxonomic work needed to build a comprehensive species-level classification of 

Melanesian and Wallacean mammals consisted mostly of tidying-up efforts here and 

there—taxonomic description of a handful of “backlogged” taxa that had been recently 

discovered by Tim Flannery and others, the discovery of additional new species in the 

field now and again especially in poorly studied areas, the re-characterization of certain 

allopatric populations of ambiguous status, and the need for clarifying examinations of 

out-of-the-way type material in a handful of cases. Instead, what I found on my museum 

tour was outstanding, unexpected, uncategorized mammalian diversity. Unnamed taxa 
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from isolated islands (such as Seram, Obi, the Tanimbars, the Talauds, Biak, Numfor, 

Waigeo, Goodenough, Bougainville) and mountain ranges (such as the Arfaks, Mt. 

Bosavi, the Huon Ranges, and the North Coastal Range). Undiagnosed, morphologically-

distinctive taxa labelled identically to common or widespread species collected at the 

same localities. Type specimens clearly representing unique taxa, uncritically relegated 

long ago to the synonymies of widespread polytypic species. In short, I found countless 

examples of clearly-distinct taxa which were overlooked or entirely unrepresented in 

standard references and taxonomies. Further extensive museum travels and field work 

allowed me to explore the extent of this unrecognized diversity in great detail. I now 

realize that any preliminary summation of the biogeographic relationships of the 

Melanesian mammal fauna as a whole will at the very least first require a careful, 

specimen-by-specimen classical taxonomic revision of every mammal genus in the region, 

just as Mayr did for the birds of the region 70 years ago. This thesis reports the results of 

some of these advocated studies. 

 

Timeline of research-related travel 

 I enrolled in a PhD program at the University of Adelaide in April 2002. 

Fieldwork during my doctoral studies has included biodiversity surveys throughout Papua 

New Guinea (especially in Milne Bay, Morobe, Western, and Enga Provinces: 15 weeks 

in 2001-2005), in East Timor (five weeks in 2003-2004), in the Bintulu area of Sarawak, 

Malaysian Borneo (five weeks in 2005), in West Papua (6 weeks in 2005), and in the 

West Indies (2 weeks in 2004). My museum visits have been primarily concentrated in 

four round-the-world trips, in May to July 2002 (Berkeley, Chicago, New York, Harvard, 

Washington, London, Leiden, Stockholm, Berlin, Dresden, and Bogor), in April to July 

of 2003 (Berlin, Dresden, Copenhagen, Leiden, London, Washington, New York, 

Chicago, Los Angeles, Honolulu, and Sydney), in November 2003 to February 2004 

(Chicago, New York, Washington, London, Frankfurt, Berlin, Tokyo), and in April to 

August 2005 (Honolulu, Chicago, New York, Harvard, Washington, London, Leiden, 

Stockholm, Genoa, Zurich, Paris). I have also spent several months in total working in 

the Australian Museum in Sydney over these years, made several additional months-long 

trips to the Smithsonian Institution in Washington, worked on a number of additional 
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occasions in the Cibinong/Bogor collection, and have visited the collections in Canberra, 

Perth, Melbourne, and Brisbane opportunistically several times in the course of other 

travel. Further visits to conferences in Thailand (2003, 2004), Japan (2004, 2005), the 

United States (2002, 2003, 2004, 2005), Australia (2003, 2004, 2005), and the 

Philippines (2006) have provided opportunities for additional collaborative revisionary 

work.  

 

Methods, materials, abbreviations, and terminology 

 Much of my research during my PhD has focused on the species-level taxonomy, 

phylogenetics, biogeography, conservation, fossil history, and basic ecology of 

Melanesian mammals. During my PhD I have also devoted a great deal of time and 

research effort to studying these topics in regard to other regional mammal faunas, 

particularly the faunas of the Moluccas, Lesser Sundas, Sunda Shelf, Sulawesi, 

Philippines, West Indies, and northern Andes, with significant results in each case, both 

published and unpublished. Due to the wide amount of ground that I have ranged over 

during the last four years, I have selected one particular research thrust for review in this 

thesis: the delineation of taxonomic boundaries in Melanesian mammal genera with a 

“classical” taxonomic approach (based largely on the examination of museum specimens), 

and to show even today what the tenacious application of this approach can teach us 

about the fauna as a whole, especially in regard to biogeography. This has emerged as the 

overriding emphasis in my program of study, during which I have examined the grand 

majority of world museum specimens representing most Melanesian mammal genera 

apart from microchiropteran bats, in most cases repeatedly—first for data collection and 

analysis (i.e. the construction and examination of large datasets), and secondly for first-

hand verification of resultant taxonomic and morphological hypotheses emerging from 

my initial interpretations of these datasets. In an attempt to make this thesis manageable 

both in terms of writing and reviewing, in particular to strike a balance between scope 

and detail, I have selected to include here comprehensive reviews of four (four-plus in 

truth) Melanesian mammal genera with differing taxonomic histories, each included as a 

sort of “case study”. These include a genus that has never been subject to a formal 

taxonomic revision (Pseudohydromys Rümmler, 1934; in passing, I also review 
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Microhydromys Tate and Archbold, 1941, which has been revised once: Flannery 1989); 

a genus that has been serially revised, if sometimes casually (Spilocuscus Gray, 1862: 

Jentink 1885; Tate 1945; Feiler 1978; George 1987; Flannery et al. 1987; Flannery 1994); 

a genus reviewed only once in detail (Mallomys Thomas, 1898: Flannery et al. 1989); and 

a genus reviewed twice, once in the relatively recent past, and again in the immediate 

past (Pteralopex Thomas, 1888: Hill and Beckon 1978; Parnaby 2002b). The four 

principal genera subjected to review here are moderately diverse, with the number of 

recognized species varying (at the conclusion) from five (Pteralopex, plus one species 

separated in a new genus) to eleven (in Pseudohydromys, plus two species separated in a 

new genus). They are selected from three of the four principal higher-taxonomic groups 

of mammals represented in Melanesia (marsupials, rodents, and bats; only monotremes 

have been neglected!). They represent an exclusively high-altitude montane genus 

(restricted to elevations ≥ 1100 m) endemic to mainland New Guinea (Mallomys), 

another montane genus with a markedly lower elevational “floor” (≥ 500 m), also 

endemic to mainland New Guinea (Pseudohydromys); a lowland genus distributed 

throughout mainland New Guinea and extending to adjacent land-bridge fragments and 

oceanic satellite islands (Spilocuscus); and an endemic insular genus distributed 

throughout a Melanesian oceanic archipelago (i.e. not occurring on mainland New 

Guinea) in both lowland and montane habitats (Pteralopex). The four genera are best 

characterized as terrestrial (Pseudohydromys), scansorial (Mallomys), arboreal 

(Spilocuscus), and volant (Pteralopex). They range in body size from as little as about 10 

grams in Pseudohydromys to 6-7 kilograms in Spilocuscus, with mean and median 

average body size for the four groups approximating 1.5 kilogram. In combination, I 

estimate that for comparative taxonomic purposes these genera comprise a decent 

representative “slice” of the Melanesian mammal fauna. 

 Most of the work presented here is entirely new, unpublished research that I will 

be formally publishing elsewhere. Two exceptions are the revision of Pteralopex 

(Chapter 5) and certain comments on Spilocuscus (Chapter 4), which I have reviewed 

previously (Helgen and Flannery 2004b; Helgen 2005), but even here there is much that 

is new. Denotation of new taxonomic names is a matter of convenience only; usage of 

these names in this thesis does not meet criteria for publication required to activate these 
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names, such that these names will formally date from their formal descriptions, to be 

published soon elsewhere. 

 For each revision I have genuinely endeavoured to critically examine every 

museum specimen in world museums, especially so as not to overlook biological 

diversity already represented in museum cabinets. I have good reason to believe that for 

each genus I have examined at least 95% of all specimens in world museums, usually 

more, and in at least one case, 100% of specimens (Pteralopex). I consider this to be 

arguably the most important aspect of my methodology. For every (or, in some cases, 

almost every) adult specimen of focal taxa, I measured 15-25 well-practiced, taxon-

specific craniodental measurements for subsequent statistical analysis and multivariate 

investigation (especially good for “directly” comparing large numbers of specimens 

months and years after I have examined them in many different institutions), recorded tag 

data including standard external measurements, localities, and ecological notes, and made 

qualitative notes on skins, skulls, and fluid specimens as needed. (In this thesis I have not 

explicitly listed all “specimens examined” of the more common species studied, but I 

may do this in the formally published reviews of each of these genera for the potential aid 

and interest of future reviewers.) For every taxon studied I have endeavoured to compile 

a comprehensive record of known geographic occurrences, as established mainly from 

vouchered specimens but sometimes based on other evidence, such as subfossil remains, 

unambiguous sight records, or otherwise verifiable information from the literature. In 

most cases, significant “new” information regarding the taxonomy, biogeography, and 

ecology of these genera has emerged from these examinations of “old” museum 

specimens, as discussed in detail in accounts below.  

Specimens discussed in this thesis are deposited primarily in the collections of the 

Australian Museum, Sydney (AM), the American Museum of Natural History, New York 

(AMNH), the Bernice P. Bishop Museum, Honolulu (BBM), the Natural History 

Museum, London (BMNH), Australian National Wildlife Collection, Canberra (CSIRO), 

the Field Museum of Natural History, Chicago (FMNH), the Queensland Museum, 

Brisbane (JM), the Los Angeles County Natural History Museum, Los Angeles (LACM), 

Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts 

(MCZ), the Staatliches Museum für Tierkunde, Dresden (MD), Muséum National 
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d’Histoire Naturelle, Paris (MNHN), Museo Civico di Storia Naturale “Giacomo Doria”, 

Genoa (MSNG), the Museum of Vertebrate Zoology, University of California, Berkeley 

(MVZ), the Museum Zoologicum Bogoriense, Cibinong, Indonesia (MZB), the Swedish 

Museum of Natural History, Stockholm (NMS), the Melbourne Museum (formerly 

National Museum of Victoria), Melbourne (NMV), the National Museum and Art Gallery 

of Papua New Guinea, Port Moresby (PNGM), the Naturalis Museum, Leiden, 

Netherlands (RMNH), the South Australian Museum, Adelaide (SAM), the Queensland 

Museum, Brisbane (JM), the Senckenberg Museum, Frankfurt (SMF), the University of 

Papua New Guinea, Port Moresby (UPNG), the United States National Museum of 

Natural History, Smithsonian Institution, Washington, D.C. (USNM), the Western 

Australian Museum, Perth (WAM), and the Zoologische Museum Amsterdam, 

Amsterdam (ZMA). These museum acronyms are used throughout.  

 Except where noted, standard external linear and mass measurements are taken 

from museum tags, as recorded by the original collector in the field; in other cases I 

measured these standard variables from spirit specimens. Standard external 

measurements are abbreviated as follows: head-body length (HB), tail length, denoting 

the length of all caudal vertebrae (TV), hindfoot length, generally measured sans unguis, 

unless otherwise noted (HF), ear length, denoting the length of the pinna from the otic 

notch (E), and weight, denoting the total mass of the body (WT). For bat wing 

measurements, digits are abbreviated as “D”, metacarpals as “M” and phalanxes as “P”; 

thus, D2P2 refers to the second phalanx of the second digit, and so forth. Throughout the 

text and tables, linear measurements are given in millimetres (mm), mass in grams (g).  

For murine rodents, terminology and definitions of cranial, dental, and external 

traits follow standards established by Musser (1982), Voss (1988), and Musser and 

Heaney (1992). For marsupials, dental terminology and interpretations follow Luckett 

(1993); marsupial skull terminology and definitions follow Wible (2003). For fruit-bats, 

external and craniodental terminology and measurements generally follow Andersen 

(1912) and Hill and Beckon (1978). Craniodental measurements were taken with hand-

held digital calipers by the author, to the nearest 0.01 mm, except as noted. Unless 

explicitly noted, all reported metrics and statistical and multivariate comparisons refer 

only to fully adult specimens, as judged in most cases by direct examination of skulls. 
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Adult skulls were generally determined to be those in which the full dentition is 

completely erupted, and in which the basilar (basioccipital-basisphenoid) suture in 

particular is obliterated via ossification, though see beyond in the revisions below for 

more specific notes on age and ontogeny. 

 For hydromyin rodents (Chapter 2) and for Mallomys (Chapter 3), measurements 

(see Musser and Heaney 1992) are abbreviated (and, as necessary, clarified) as follows: 

IOB or POB (breadth of least interorbital/postorbital constriction), BBC (braincase 

breadth); HBC (braincase height from basioccipital-basisphenoid floor to highest coronal 

point), MTR (crown length of the maxillary toothrow), NL or NASAL (greatest length of 

nasals), NW (greatest width across the nasals), ONL (occiptonasal length), CBL 

(condylo-basal length), CIL (condylo-incisive length), ZYG (maximum zygomatic [= 

bizygomatic] width), DIAS (length of diastema from front of M1/ to midpoint between 

posterior faces of upper incisors), PAL (palatilar length: posterior midpoint of upper 

incisors to posterior midpoint of palatal shelf), L pal br (length of bony palate from the 

posterior margin of the incisive foramina to the posterior midpoint of palatal shelf), W 

pal br (width of the bony palate between the second molars, i.e. internal distance between 

right M2/ and left M2/), PPL (post-palatal length, measured on the ventral surface of the 

skull from the posterior midpoint of the bony palate to the anterior midpoint of the 

foramen magnum in the emargination between the occipital condyles), BMF (breadth of 

the mesopterygoid fossa), BIT (breadth across the distal tips of the upper incisors), BIR 

(breadth across the upper incisors at the roots), BR ROST or RB (breadth of the rostrum 

across the nasolacrimal capsules), BF (maximum width across the frontal bones), LIF 

(length of the incisive, or anterior, foramina), WIF (maximum width across the incisive, 

or anterior, foramina), M1L or m1L (crown length of upper first molar), and M1W or 

m1W (maximum width across crown of first upper molar).  

 For Spilocuscus (Chapter 4), measurements are abbreviated (and, as necessary, 

clarified) as follows: CBL (condylo-basal length), TR (crown length of maxillary 

toothrow, P3-M4), ZYG (maximum zygomatic [= bizygomatic] width), OW (width 

across occiput), CC (external distance across upper canines), BBC (braincase breadth); 

HBC (braincase height from basioccipital-basisphenoid floor to highest coronal point, 

including sagittal cresting), WFS (maximum breadth across the frontal swelling/inflation), 
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NL (greatest length of nasals), LPV (length of the palatal vacuities), WPV (maximum 

width across the paired palatal vacuities), LTR (crown length of the mandibular toothrow, 

P3-M4), M1L (crown length of upper first molar), M1W (maximum width across crown 

of first upper molar), and LIF (length of the incisive, or anterior palatal, foramina). 

For Pteralopex and Mirimiri (Chapter 5), measurements are abbreviated (and, 

where necessary, defined), as follows: ONL (orbitonasal length, here defined as the 

distance from anterior margin of the orbit to the anterior midpoint of the premaxillae, N.B. 

not occipitonasal length); ZYG (greatest bizygomatic width); MTR (length of maxillary 

toothrow, C – M2); BBM (breadth of braincase at intersection with zygomata); MH 

(coronoid height of mandible); PL (length from posterior midpoint of palate to anterior 

midpoint of premaxillae). For dental measurements, terminology and abbreviations 

follow Hill and Beckon (1978), with incisor abbreviated as “I”, canine as “C”, premolar 

as “PM”, and molar as “M”, but with upper teeth designated by superscript (e.g. M2) and 

lower teeth by subscript (e.g. M2). For more details on features of soft palate anatomy 

referred to here, see Andersen (1912). 

Principal component analyses featured here utilize the software package Statistica 

(version 6.0). Principal components are extracted from covariance matrices of selected 

log-transformed variables, as noted in the text and tables. Comparisons involving PCA 

were deemed sufficient to illustrate characteristic differences between species of 

Pseudohydromys, Mirzamys, Mallomys, and Pteralopex (contrasts documented below in 

Chapters 2, 3, and 5), but discriminant analysis is used to further characterize the larger 

datasets and more variable craniometrics of the various taxa of Spilocuscus (Chapter 4). 

The major morphotectonic units of the islands of New Guinea and surrounds are 

illustrated in Figure 1.1. Spellings for island names in the Solomon and Bismarck 

Archipelago follow Mayr and Diamond (2001). Within the Solomon Archipelago 

(referred to throughout this chapter as the “Solomon Islands” or the “Solomons”), the 

islands of Buka and Bougainville lie within the political boundaries of Papua New 

Guinea (Northern Solomons Province), while Choiseul, Ysabel, New Georgia, and 

Guadalcanal are politically part of the Solomon Islands. 

 
A word on species concepts 
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I have no intention of providing a detailed review and historical overview of 

species concepts and their advantages and drawbacks, both philosophically and 

operationally (see Groves [2001a] for a good review), rather I pause here to explain my 

own operational treatment of species-level classification. My own species concept is a 

slightly modified version of Mayr’s operational version of the Biological Species 

Concept, as demonstrated at length and in great detail in its application to the Northern 

Melanesian avifauna by Mayr and Diamond (2001). Because, across a fauna, different 

allopatric populations can be at very different stages of genetic and ecomorphological 

differentiation, and often resist conclusive or satisfactory categorization as either 

“species” or “subspecies” under various criteria, Mayr and Diamond (2001) divide the 

spectrum of potential taxonomic differentiation into four arbitrary levels: the subspecies, 

the megasubspecies, the allospecies, and the full species.  

Because much of this thesis deals with diagnoses of overlooked sympatric 

diversity, the “full species” category is of greatest interest here. These are defined à la the 

BSC: two congeneric populations can be regarded as full species if they are both 

reproductively isolated from and ecologically differentiated enough to co-occur 

sympatrically. This is ideally demonstrated by their syntopic or regionally sympatric 

occurrence, though deeply-differentiated, more distantly related congeners are often 

indisputably classified as full species even if they do not overlap (deep lineages of 

Hipposideros or Rhinolphus separated in Africa and Australia, for example). 

“Allospecies” are populations which are distributed allopatrically or parapatrically, 

but which are judged to be strongly differentiated from, though still clearly immediately 

related to, other allospecies in the same superspecies. Allospecies are judged to be 

reproductively isolated entities which are theoretically (in the case of allopatry) or 

empirically (in the case, for example, of broad parapatry) evaluated to be not yet 

sufficiently differentiated ecologically to co-occur sympatrically with other allospecies. 

In ambiguous cases (as allopatric cases almost invariably are), Mayr and Diamond (2001) 

distinguish between allospecies and subspecies ranking by judging from comparisons, on 

a genus by genus basis, of ecomorphological differences between very closely-related 

sympatric congeners, if they exist. Allopatric populations that differ from one another to 

a similar or greater degree than these sympatric sibling species-pairs are judged to be 
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allospecies; those that fail the test are relegated to the category of megasubspecies or 

subspecies. 

I agree with Mayr and Diamond (2001) that comparisons of sympatric taxa 

provide a useful metric by which to judge the ranking of allopatric populations. However, 

I instead find it easier in an operational sense to borrow from the Phylogenetic Species 

Concept (Cracraft 1983; Nixon and Wheeler 1990; Groves 2001a, 2001b) by recognizing 

allospecies only in cases of perfect diagnosability. Populations or taxa may be 

diagnosable relative to other closely-related populations or taxa, for example, by differing 

fundamentally and consistently in external appearance (such as a major difference in 

colour pattern), by a diagnostic difference in qualitative anatomical features, by absolute 

differences in univariate craniodental measurements judged to be important, or in being 

cleanly separable from other taxa in multivariate analyses; these absolute differences are 

interpreted as evidence of reproductive isolation.  

In summary, amongst closely-related taxa, “full species” are usually identified by 

sympatric overlap, while allospecies are allopatrically or parapatrically-distributed taxa 

identified by their clear (absolute) diagnosability. Both “full species” and “allospecies” 

are then recognized as “species”, but in my opinion use of these prefix modifiers imparts 

a great deal of information to the classification. 

I rarely recognize subspecies, and I explicitly depart from Mayr and Diamond 

(2001) in my operational classification of subspecies in two ways. First, I never use the 

category of “megasubspecies”. Second, I only use subspecies as categories of taxonomic 

convenience, usually to flag hypotheses regarding broad patterns of geographic variation 

(such as my recognition of Spilocuscus maculatus maculatus and S. m. goldiei in Chapter 

4), or to highlight the fact that one local population of a species is more greatly 

differentiated or more phenetically-distinctive in a particular manner relative to other 

populations judged to be conspecific (such as my use of the trinomial Mallomys 

rothschildi weylandi to highlight the only known dichromatic population of M. 

rothschildi). In other words, unlike Mayr and Diamond (2001), I do not apply the 

subspecies category systematically across all genera that I revise as a means of 

discriminating between very slightly differentiated populations; rather I use it to highlight 

what I think are outstanding departures or patterns—to me it is really nothing more than a 
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convenience (as usual however, subspecies, when recognized, are judged to be 

insufficiently differentiated to have achieved reproductive isolation). In the context of 

comparing differential usage of the subspecies category between mammals and birds, it is 

worth acknowledging that avian subspecific classification is often based especially on 

plumage coloration and call structures, both of which are more readily appreciated and 

quantified for birds than the typically subtler variations in size, shape, and pelage texture 

and colour that tend to distinguish closely-related allopatric populations of mammals. 

Because ornithology and mammalogy and not directly comparable in their systematic 

methodologies, differing outcomes are perhaps not unexpected. 

Systematists today commonly rely on at least in part on genetic and/or cytogenetic 

information for guidance in their operational delineations of species boundaries, both in 

evaluating the status of isolated populations and diagnosing “cryptic” sympatric (sibling) 

species (e.g. Baker and Bradley 2006). In contrast, almost all of the taxonomic decisions 

in this thesis are made in the absence of genetic and cytogenetic data, instead relying on 

anatomical and morphometric comparisons. I believe this approach reiterates the power 

of careful and comprehensive classical examinations of museum specimens in diagnosing 

“cryptic” sibling species, particularly in an era where many practitioners in mammalogy 

commonly rely on molecular data alone to diagnose such species pairs, which are often 

assumed to be entirely morphologically indistinguishable, even without appropriate, 

clarifying morphological comparisons (Baker and Bradley 2006). As discussed later in 

this thesis, molecular studies of New Guinea mammals are still in their infancy, but are 

deeply needed. Study of sequence data will provide illuminating context for the 

morphological evolution discussed in this thesis and a rich tapestry on which a more 

detailed story of the pattern, timing, and geography of mammalian diversification in 

Melanesia may be read. 
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Figure 1.1. The island of New Guinea, showing the Central Cordillera (also referred to as 
the Central Range or Central Dividing Ranges—shaded) and the principal outlying 
mountain blocks (in black). From Diamond (1985).  
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Chapter 2 

 

Morphological systematics of the moss-mice of New Guinea and the evolution of 

New Guinea’s diverse hydromyin rodent fauna 

 

Abstract 

An anatomical and morphometric review of essentially all museum material 

representing New Guinea ‘moss-mice’ (hydromyin murines traditionally classified in the 

genera Pseudohydromys, Neohydromys, Mayermys, and Microhydromys) reveals 

outstanding undiagnosed species diversity (a minimum of 15 species, versus the seven 

species previously described) and allows for redefinition of relationships among these 

previously little-studied rodents. In total three genera are recognized: Pseudohydromys 

Rümmler, 1934 (now incorporating Neohydromys Laurie, 1952, Mayermys Laurie and 

Hill, 1954, and “Microhydromys” musseri Flannery, 1989), Microhydromys Tate and 

Archbold, 1941, and a new genus, Mirzamys. Species of Pseudohydromys are recorded 

from many montane areas of New Guinea (from about 600 to 3600 m), including the 

breadth of the Central Cordillera, the Huon Peninsula, and the North Coastal Range. A 

total of 11 species of Pseudohydromys (many with complex sympatric interactions) are 

recognized, including five newly-described species (from the Owen Stanley Ranges, the 

Huon Peninsula, the Central Highlands, the Kikori River Basin, and the Snow Mountains, 

respectively), making it the most diverse rodent genus in New Guinea. Microhydromys 

comprises two species, M. richardsoni and an unnamed species, widespread in hill and 

lower montane forests (from about 400 to 1500 m) north and south of the Central 

Cordillera, respectively. The new genus Mirzamys is proposed for two newly-described 

allopatric species of small terrestrial murines from middle and upper montane forests and 

subalpine grassland edge (1900 – 3200 m) in the mountains of western Papua New 

Guinea. These new taxa represent a distinctive hydromyin lineage that resembles the 

terrestrial New Guinea hydromyin genera Pseudohydromys and Paraleptomys in various 

traits. All recognized moss-mice taxa, both previously and newly described, are reviewed 

in detail, and the evolution and interrelationships of the different hydromyin genera are 

discussed. 
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Introduction 

 

 For 12 months in 1932-1933, Herbert Stevens, a collector engaged by Harvard’s 

Museum of Comparative Zoology, camped and worked in the vicinity of Wau in eastern 

Papua New Guinea, shooting birds, collecting insects, and preparing museum specimens 

(Greenway 1935). His large bird collection, meticulously prepared, is the most complete 

made in the area to date (Beehler 1978). Presumably at the urging of Harvard’s then 

Curator of Mammals, Dr. Glover Allen, Stevens was also convinced to collect mammals 

during his stay in New Guinea. During March and April of 1933, Stevens set traps in 

montane forest on Mt. Missim, where he made an important collection of small mammals 

(Helgen and McFadden 2001). On the 8th of March, 1933, he picked up a snap-trap from 

the forest floor to reveal a dead mouse, small and blackish, with soft dense fur and tiny 

eyes. This was the first documented encounter between a zoologist and a New Guinean 

“moss-mouse”—a group of small, dark-coloured terrestrial insectivorous murine rodents 

now known to occur throughout much of the island. Soon after, following a visit to study 

Stevens’ collections in the Museum of Comparative Zoology, the German mammalogist 

Hans Rümmler designated this specimen as the holotype of a new genus and species, 

Pseudohydromys murinus (Rümmler 1934). 

 Discoveries of other New Guinea moss-mice species followed over the next 

decades. After extensive studies in western New Guinea under the banner of the famed 

Third Archbold Expedition to New Guinea (Archbold et al. 1942), George Tate and 

Richard Archbold reported the discovery of another new genus and species, 

Microhydromys richardsoni, taken not in montane forest but in lowland hill forest, from 

the Idenburg River along the northern slopes of the Snow Mountains (Tate and Archbold 

1941). Tate (1951) later reported another new species, Pseudohydromys occidentalis, 

taken during the same expedition in upper montane forests high in the Snows. The year 

after, Eleanor Laurie of the British Museum (Natural History) described another new 

genus and species, Neohydromys fuscus, based on a series of moss-mice specimens 

collected by Fred Shaw-Mayer on Mt. Wilhelm in the Bismarck Range, today in central 

Papua New Guinea (Laurie 1952). This was soon followed by Laurie’s description of a 
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fifth species moss-mouse, also discovered by Shaw-Mayer on Mt. Wilhelm, dubbed 

Mayermys ellermani (Laurie and Hill 1954). The discovery of Mayermys was greeted 

with particular excitement among zoologists, as it is the only rodent (living or fossil) with 

only four molars (i.e. a single molar in each quadrant of the jaw, each represented by a 

minuscule peg). Other New Guinean moss-mice have two molars, and the overwhelming 

majority of rodents worldwide have three. 

Only rather recently have further species of New Guinea moss-mice been 

described. Flannery (1989) introduced a new taxon, Microhydromys musseri, based on a 

single specimen collected by Abid Beg Mirza in the Torricelli Mountains of northern 

Papua New Guinea. While there is no doubt that musseri is a distinctive moss-mouse 

species, various authors have questioned its classification within Microhydromys (Musser 

and Carleton 2005; Helgen 2005b; cf. Flannery 1989). Most recently, I described another 

new species, Mayermys germani, a distinctive murine closely related to M. ellermani, 

based on a single specimen trapped by the Russian-Australian collector Pavel German 

near Agaun in far south-eastern New Guinea in 1992 (Helgen 2005a).  

The descriptions of these seven currently-recognized moss-mice species were 

each originally founded on a single specimen or a small series of specimens. The natural 

history museums of the world today hold about 200 specimens of moss-mice collected in 

New Guinea. No in-depth taxonomic review of New Guinea moss-mice has ever been 

undertaken, and no investigator has studied the majority of these available museum 

specimens in any detail. The great bulk of this material was collected in highland forests 

along the eastern part of New Guinea’s Central Cordillera, from the Star Mountains to the 

Eastern Highlands of Papua New Guinea, though a handful of samples also originate 

from the western Central Cordillera, south-eastern New Guinea, the Huon Peninsula, the 

Kikori River Basin of south-central New Guinea, and the North Coastal Range. Here I 

report the results of detailed investigations of all of this material. 

The taxa reviewed here have generally in the past been referred to as “shrew 

mice” (Flannery 1995a; Musser and Carleton 2005; Helgen 2005a). In this chapter I 

prefer to use the vernacular term “moss-mouse” for these genera (or “moss-rat” in the 

case of Mirzamys n. gen.). This is partly a matter of preference, but also serves to 

differentiate these New Guinea genera from taxonomic assemblages of terrestrial murines 
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from the Philippines (e.g. Crunomys, with three Philippine species, Archboldomys, with 

two species, and Rhynchomys, with two species; Rickart et al. 1998; Musser and Carleton 

2005), and from Sulawesi (Crunomys, with one Philippine species, Melasmothrix, with 

one species, Tateomys, with two species, Echiothrix, with two species, and Sommeromys, 

with one species; Musser 1982; Musser and Durden 2002; Musser and Carleton 2005), 

some of which are broadly similar in ecology and appearance to New Guinea’s moss-

mice, though taxonomically unrelated; these Sulawesian and Philippine taxa are generally 

dubbed “shrew rats” or “shrew mice” (Musser and Carleton 2005). New Guinea moss-

mice instead comprise part of a radiation of terrestrial and amphibious animalivores that 

also includes the genera Hydromys E. Geoffroy, 1804, Parahydromys Poche, 1906, 

Crossomys Thomas, 1907, Baiyankamys Hinton, 1943, Leptomys Thomas, 1897, 

Paraleptomys Tate and Archbold, 1941, and Xeromys Thomas, 1889, all of which occur 

in New Guinea (Helgen 2005b; Hitchcock 1998). In each of these genera the cranium is 

typically constricted behind (rather than between) the orbits, the occlusal patterns of the 

molars are simplified or obliterated, and the third upper and lower molars are absent or 

grossly reduced—a combination of characters unique among Australo-Papuan murines 

(see below). This taxonomic grouping has in the past often been recognized at tribal level 

as the Hydromyini (e.g. Flannery 1995a). Though the most recent taxonomy of murine 

rodents recognizes only “divisions” rather than tribes (Musser and Carleton 2005), I 

continue to use the label “hydromyin” throughout this chapter as a term of convenience 

that also conveys an understanding that these selected New Guinean genera together 

comprise a monophyletic group with respect to all other murines. 

 

 

The generic limits of Pseudohydromys Rümmler, 1934 

 

Each of the four previously-named moss-mouse genera is highly distinctive 

phenetically (Fig. 2.1). Microhydromys (excluding “M.” musseri) is the smallest of the 

four, with the skull measuring absolutely smaller than in other moss-mice 

(condyloincisive length < 20.5 mm); it is also immediately identifiable by its grooved 

upper incisors and relatively very large bullae. Mayermys is of course instantly 
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recognizable by its reduced set of molars, but also by its relatively flattened skull, stout 

zygomata, lateral constriction of the cranium behind the zygomata, excessively-reduced 

interparietal, extremely narrowed mesopterygoid fossa, and proodont incisors. In 

Neohydromys fuscus (the only species of Neohydromys), two molars are retained in each 

quadrant, but these teeth are excessively small (maxillary toothrow averaging 2.0, smaller 

even than in the much smaller-skulled Microhydromys), and the skull features widely 

splayed zygomatic arches, a much-narrowed mesopterygoid fossa, markedly proodont 

incisors, bright red enamel on the faces of the upper incisors (yellow-orange in other 

moss-mice), among other traits (Laurie 1952); its tail is also shorter than in other moss-

mice. Skulls of the two species traditionally classified in Pseudohydromys (P. murinus 

and P. occidentalis) feature two molars in each quadrant of the jaw, each relatively 

unreduced in size relative to other moss-mice, plus a less constricted mesopterygoid fossa, 

weakly flared zygomata, and a longer rostrum. Unsurprisingly, Principal Component 

Analyses comparing adult skulls based on standard craniometric landmarks (Table 2.1) 

recover these traditional generic groupings for the most part, segregating specimens 

based largely on the phenetic distinctions highlighted above (Fig. 2.2), though they also 

highlight the distinctness of an additional taxonomic murine lineage, described as a new 

genus (Mirzamys) later in this chapter, and ally “Microhydromys” musseri with 

Pseudohydromys rather than Microhydromys, as reviewed in detail later in this chapter. 

Microhydromys (as represented only by M. richardsoni, see below) is clearly the 

most plesiomorphic of the moss-mice genera, differing from the other genera in its less 

expansive postglenoid and middle lacerate foramina, less reduced interparietal, 

unreduced bullae, and in retaining the primitive murine cephalic arterial pattern (see 

below). It is remote from the remaining genera not only phylogenetically but also 

ecologically, traditionally being considered an inhabitant of lower altitude forests than the 

high montane forms Pseudohydromys, Neohydromys, and Mayermys (Flannery 1989).  

Past studies of spermatozoal morphology (Breed and Aplin 1994) and of phallic 

morphology (Lidicker 1973) tentatively suggested a close relationship between 

Pseudohydromys, Neohydromys, and Mayermys. More tellingly, immunological studies 

(Watts and Baverstock 1994, 1996) revealed members of these three nominal genera to 

be immunologically indistinguishable in comparisons drawing from microcomplement 
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fixation of albumin, indicating their very close genetic similarity. Based in part on these 

data, Musser and Carleton (2005:1452) recently opined that “species in [these] three 

genera clearly form a tight monophyletic group that should be taxonomically expressed 

by uniting Neohydromys and Mayermys with Pseudohydromys.” These authors observed 

that these three nominal genera share a number of distinctive and/or derived 

morphological traits including “dense, velvety fur, generally similar cranial conformation, 

spacious postglenoid and middle lacerate foramina, derived configuration of cephalic 

arterial pattern, loss of third molars, or second and third molars (Mayermys), dentary 

shape and degree of penetration of incisor alveolus, [and] extent of enamel relative to 

dentine on upper and lower incisors” (the distribution and significance of these and other 

anatomical traits are reviewed in the accounts below). Though I have recently maintained 

Pseudohydromys, Neohydromys, and Mayermys as distinct genera (Helgen 2005a), I 

agree with Musser and Carleton (2005) that these generic-level taxa should be united on 

account of their clear and intimate morphological and genetic affiliation relative to all 

other murines. With the discovery and characterization of many additional allied species, 

reported here, it is especially evident that the type species of Neohydromys and Mayermys 

are simply two of the more phenetically-distinctive taxa within a diverse monophyletic 

radiation of moss-mice that also includes species traditionally classified in 

Pseudohydromys (P. murinus, P. occidentalis) and one previously included in 

Microhydromys (“M.” musseri).  

In total, the newly-envisioned boundaries of a more expansive genus 

Pseudohydromys comprise 11 moss-mice species, as diagnosed and reviewed herein. 

Extant museum samples also reveal the existence of a third, highly-distinctive moss-

mouse lineage in New Guinea in addition to Pseudohydromys and Microhydromys. This 

lineage, represented by two newly-described species from the mountains of Central New 

Guinea, is described later in this chapter as a new genus, Mirzamys. 

 

Systematics 

 

Pseudohydromys Rümmler, 1934 
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Type species and content:  

The type species of Pseudohydromys is P. murinus Rümmler, 1934. Synonyms of 

Pseudohydromys Rümmler, 1934 are Neohydromys Laurie, 1952 (type species 

Neohydromys fuscus Laurie, 1952) and Mayermys Laurie and Hill, 1954 (type species 

Mayermys ellermani Laurie and Hill, 1954). Current taxonomies recognize five species 

of Pseudohydromys (Flannery 1995a, Musser and Carleton 2005; Helgen 2005a). I 

recognize 11 species, as characterized below. 

 

Diagnosis:  

 Pseudohydromys comprises a group of small-bodied, brownish, terrestrial murines 

endemic to New Guinea; the genus can be distinguished from all murines by the 

following combination of characters: 1) small body and cranial size, with condyloincisive 

length measuring 21.5 – 25.6, absolutely larger than in Microhydromys (≤ 20.5) and 

absolutely smaller than in Mirzamys n. gen. (≥ 26); 2) soft, dense, dark brown or grey-

brown pelage; 3) a tail that typically ranges in length from ca. 15% shorter than head and 

body length (in P. fuscus) to ca. 10% longer (in P. berniceae n. sp.); 4) upper incisors 

varying in configuration from very slightly opisthodont to strongly proodont (Thomas 

1919), lower incisors long and strongly upcurved, with yellow-orange enamel faces; 5) 

either two or one small molars in each quadrant of the jaw; 6) large postglenoid and 

middle lacerate foramina, sometimes confluent with one another, and sometimes with the 

middle lacerate foramen and foramen ovale confluent (in which case the foramen ovale 

accessorius remains discrete); 7) a reduced interparietal bone, strongly shortened antero-

posteriorly; 8) a derived cephalic arterial configuration (cf. Musser and Heaney 1992:87; 

confirmed here for all specimens of the genus); and 9) short incisive foramina (measuring 

7-12% of condyloincisive length). Of particular note, traits 6, 7, 8 are derived states that 

distinguish Pseudohydromys from the other moss-mice genera (Microhydromys and 

Mirzamys, diagnosed later in the chapter). 

 

Diagnostic Divisions within the genus Pseudohydromys 
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 In the accounts below I characterize the 11 species of Pseudohydromys that are 

represented by available samples in world museum collections. As reviewed below, 

delineation of species boundaries in the genus is in each case supported both by 

examinations of qualitative morphology and by discrete clustering patterns recovered 

from ungrouped morphometric analyses (i.e. Principal Component Analyses: Figs. 2.3, 

2.23). Each of the species recognized herein is highly distinctive. 

For diagnostic efficiency I have divided these species into three phenetic groups, 

which I call the “Pseudohydromys Species-Group” (a species-cluster including P. 

murinus, the type species of Pseudohydromys), the “Neohydromys Species-Group” (a 

species-cluster including P. fuscus, the type species of Neohydromys), and the Mayermys 

Species-Group (a species-cluster including P. ellermani, the type species of Mayermys). 

These Species-Groups are highly useful for diagnosing and contrasting the various 

members of this diverse genus, but I regard these as groupings of convenience rather than 

expressions of phylogenetic relationship. Of the three Species-Groups, only the 

Mayermys Species-Group is clearly a monophyletic group (see below), and I place the 

names of the other Species-Groups within quotations to qualify their systematic status. 

The species of the “Pseudohydromys Species-Group”, though phenetically allied, seem 

likely to represent a “rump” grouping, comprising the least derived members of the genus. 

While the species of the “Neohydromys Species-Group” are united by some derived traits 

to the exclusion of the “Pseudohydromys Species-Group”, still it is likely that this group 

is rendered paraphyletic by the exclusion of the even-more-derived members of the 

Mayermys Species-Group. At the conclusion of the species accounts below, I discuss 

phylogenetic hypotheses in greater detail.  

 

Traits of the “Pseudohydromys Species-Group” 

 

Included here are four species, including the type species of Pseudohydromys (P. 

murinus), a newly-discovered species from south-eastern New Guinea, smallest in the 

genus (P. berniceae n. sp.), a new “cryptic” species sympatric with P. murinus and 

formerly confused with that species (P. eleanorae n. sp.), and a large-skulled species 

from western New Guinea (P. patriciae n. sp.). The traits that unite this Species-Group, 
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though distinctive in combination, are mostly symplesiomorphies. Although this species 

assemblage is unlikely to represent a natural (monophyletic) group, it constitutes a useful 

diagnostic grouping, of considerable convenience in characterizing and contrasting the 

various species of Pseudohydromys in this chapter. 

Traits that characterize the members of the “Pseudohydromys Species-Group” 

include the following: 1) two molars in each quadrant of the jaw, relatively unreduced in 

size compared to the species of the “Neohydromys Species-Group”, with the upper molar 

row situated at the posterior margin of the zygomatic plate (in the Neohydromys and 

Mayermys Species-Groups the molar row is deflected well behind the zygomatic plate, 

and the molars are markedly reduced in size and in the Mayermys Species-Group, also in 

number); 2) upper incisors slightly opisthodont or orthodont (orthodont to strongly 

proodont in other Species-Groups); 3) postglenoid and middle lacerate foramina 

interrupted by a bony anterior projection of the auditory bulla which extends to the 

alisphenoid portion of the pterygoid plate, largely or wholly separating the postglenoid 

foramen from the middle lacerate foramen (see below); 4) interparietal relatively 

unreduced relative to other Species-Groups; 5) mesopterygoid fossa not markedly 

constricted relative to the bony palate narrowed relative to the width of the skull 

(WMF/ZYG generally > 14.5% in the “Pseudohydromys Species-Group”, typically < 

14.5% in other Species-Groups). 

 

Traits of the “Neohydromys Species-Group” 

  

 The four murine species included here comprise a group of species with varied 

taxonomic histories, including a species formerly classified in the monotypic genus 

Neohydromys (P. fuscus), a species previously classified in Pseudohydromys sensu lato 

(P. occidentalis), a species formerly classified in Microhydromys (P. musseri), and a 

newly-described species (P. sandrae n. sp.).  

Characteristics that unite the members of the “Neohydromys Species-Group” 

include the following diagnostic combination of characters: 1) two molars in each 

quadrant of the jaw, reduced in size relative to the species of the “Pseudohydromys 

Species-Group”, with the upper molar row situated well behind the zygomatic plate; 2) 
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rostrum relatively short, stout, and more-or-less parallel-sided, with the naso-lacrimal 

capsules clearly bulging beyond the sides of the rostrum in dorsal view, and with the 

nasals moderately retracted, usually not overhanging the upper incisors; 3) upper incisors 

orthodont or proodont; 4) braincase wide and relatively high-domed; 5) zygomata 

relatively robust, jutting well beyond the margins of the braincase; 6) middle lacerate 

foramen entirely confluent with the postglenoid foramen; and 7) tail shorter than the 

head-body length. 

As noted above, I have little confidence (see Discussion at end of chapter) that 

this is a natural group, though traits 1 and 6 are unique synapomorphies within the genus. 

Instead it is more likely that one species included here, P. fuscus, comprises the sister 

lineage to the Mayermys Species-Group, as discussed later in the chapter. Nevertheless, 

this grouping has considerable utility throughout in diagnosing and contrasting attributes 

in the various species of Pseudohydromys. 

 

Traits of the Mayermys Species-Group 

  

 This is the most phenetically distinctive subdivision within the genus, and there is 

no doubt that the species included in this assemblage, with characters noted below, 

comprise a monophyletic lineage. The three murine species classified in the Mayermys 

Species-Group (one of which is newly-described here) are the only rodents with only one 

molar in each quadrant of the jaw. 

 Characteristic traits of the Mayermys Species-Group include the following: 1) 

only one double-rooted molar in each quadrant of the jaw, each excessively reduced in 

size and simplified to a simple peg,with the upper molar situated well behind the 

zygomatic plate; 2) rostrum short, stout, and more-or-less parallel-sided, with the nasals 

strongly retracted, not extending forward to overhang the upper incisors; 3) upper 

incisors proodont; 4) cranium relatively flat-topped and dorso-ventrally flattened relative 

to other Species-Groups; 5) zygomata jutting beyond the margins of the braincase; 6) 

cranium laterally constricted behind the squamosal roots of the braincase, behind which 

the walls of the braincase diverge laterally; 7) interparietal excessively reduced in size to 

form a narrow linear bar behind the parietals; 8) auditory bullae flattened and reduced in 
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size; 9) mesopterygoid fossa conspicuously narrowed; 10) middle lacerate foramen 

expansive but separated from the postglenoid foramen by a bony anterior projection of 

the auditory bulla which extends to the alisphenoid portion of the pterygoid plate; 11) tail 

ranging from slightly shorter to slightly longer than the head-body length; and 12) pelage 

smoky-grey above and below. Of these, numbers 1, 2, 6, and 7 are unique 

synapomorphies within the genus. The trends toward molar reduction and interparietal 

obliteration that characterize the genus Pseudohydromys as a whole reach their greatest 

development in these three species, most markedly of all in P. germani. 

  
  

A review of the species of Pseudohydromys 

 

Pseudohydromys murinus Rümmler, 1934 

 

Type material and locality: The holotype of murinus is MCZ 29904, adult male, skin 

and skull, from Mt. Missim (07o13’S, 146o49’E, Morobe Province, Papua New Guinea), 

7000 ft (= 2134 m), collected 8 March 1933 by H. Stevens (Rümmler 1934; Tate 1951). 

 

Distribution:  

This is the most common moss-mouse in east-central New Guinea. World 

museums hold specimens from localities situated in montane forests (including forests 

fringing subalpine grasslands) at altitudes between 1570 and 3400 m throughout the 

Central and Eastern Highlands regions and in the Owen Stanley Range of Papua New 

Guinea. According to my identifications, the westernmost record of the species originates 

from the Doma Peaks (Southern Highlands Province) and the easternmost is from Mt. 

Obree (Owen Stanleys, Northern Province). In total, vouchered records originate from 

Central, Northern (= Oro), Morobe, Eastern Highlands, Chimbu, Western Highlands, and 

Southern Highlands Provinces of Papua New Guinea. Previously published reviews (e.g. 

Flannery 1995a; Musser and Carleton 2005) have recorded this species only from Mt. 

Wilhelm in the west to Wau in the east, a considerably smaller geographic area. 

Pseudohydromys murinus is known by about 60 specimens in world museums (at 

AM, AMNH, BBM, BMNH, MCZ, MVZ, NMS, PNGM, and WAM). Most specimens of 
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P. murinus with explicit associated habitat data (located especially at BBM) record their 

collection from mossy montane forests situated between 2100 and 3000 m, habitats 

probably corresponding to both “lower montane forest” and “upper montane forest” as 

delineated by Grubb and Stevens (1985) and Paijmans (1976). The lowest altitude record 

for this species (the only record below 2100 m) is a specimen collected in a pitfall trap in 

forest at 1570 meters on Mt. Obree (BBM, unregistered); the highest (and only record 

above 3000 m) is a specimen snap-trapped in mossy upper montane forest at 3400 meters 

on Mt. Giluwe (see below). The average elevation of 20 vouchered trapping localities for 

this species is 2432 m (median 2424 m, SD 359 m). 

 

Diagnostic and descriptive notes: 

Traits as for the “Pseudohydromys Species-Group”; Pseudohydromys murinus is 

one of the smaller New Guinean moss-mice (HB ≤ 105; mass ≤ 20 grams). Dorsally it is 

dark brownish-grey, usually with faint pale dorsal flecking (especially on the rump); 

ventrally it is slightly paler brownish-grey (Fig. 2.5). The head and body appear narrow 

and elongate in life, giving the animal a rather slender, slight appearance. The tail is dark 

brown to blackish (darker than most other moss-mice), sometimes with paler mottling 

along part of its length. The tail is usually sub-circular in dorso-ventral cross-section, 

approximately sub-equal to head-body length (averaging 102% of head-body length), and 

often bears a minuscule terminal white tail tip. There are 17-23 tail rings per centimeter 

in the mid-section of the tail, and the tail hairs measure about 2 tail rings in length. The 

ear is dark grey, the eye is very small, and the dorsal surfaces of the manus and pes are 

dark (greyish or blackish) rather than white. 

The skull is delicate, with the zygomata very weakly flared (with the bizygomatic 

width averaging only 1.5% greater than than the width of the braincase). The upper 

incisors are narrow, with an orthodont or slightly opisthodont configuration. The 

maxillary toothrow consists of two molars, which are located just behind the zygomatic 

plate and are relatively large (MTR/CIL = 12.5-15%). The diastema and incisive 

foramina are short (LIF/CIL = 8-12%), though the diastema in particular varies in length 

geographically (see below). The braincase is relatively high-domed and wide, and the 

mandible is long and delicate, with the lower incisors relatively slender and moderately 
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long and upcurved (Fig. 2.6). The nasals extend anteriorly to or slightly beyond the 

anterior margin of the premaxillae. In lateral profile there is usually a slight depression 

above the orbit between the flat-topped rostrum and the more globular braincase.  

 

Localities: Bulldog Road, 2500-2800 m, Morobe Province (BBM, PNGM); Doma Peaks, 

2400 m, Southern Highlands Province (BBM); Edie Creek, 2100-2500 m, Morobe 

Province (BBM, MVZ; Lidicker and Ziegler 1968); Mt. Giluwe, 3400 m, Southern 

Highlands Province (BBM); Mt. Kaindi, Morobe Province, 2250-2350 m (AM, BBM, 

PNGM); Marafunga-Goroka, 2500 m, Eastern Highlands Province (BBM); Mt. Missim, 

ca. 2100 m, Morobe Province (MCZ; Rümmler 1934); Mt. Obree, 1570 m, Central 

Province (BBM); Smith’s Gap, 2500 m, Northern (= Oro) Province (BBM); Weiga, ca. 

2300 m, Wahgi Mountains, Western Highlands Province (NMS); Welya, 2400-2700 m, 

Western Highlands Province (BMNH); Mt. Wilhelm, 2400-3000 m, Chimbu Province 

(AMNH, BMNH; Laurie 1952; Brass 1964). 

 A record of this species from Mt. Karimui (Flannery 1995a:524) is in error, 

referring instead to a specimen from Mt. Kaindi (AM M14161). 

 

Geographic variation:  

 

Multivariate comparisons (e.g. Fig. 2.3) reveal that at least two morphometrically discrete, 

geographically-disjunct clusters (Fig. 2.4) can be identified within the taxonomic 

boundaries of this species as envisioned here; a third distinctive sample is represented by 

a single specimen from Mt. Giluwe. Further integrative systematic studies may well show 

that these are best classified as distinct allospecies, but I retain all within P. murinus for 

the present. 

  

Eastern Papua New Guinea. Specimens of P. murinus from the eastern portion of the 

species’ range—samples from Mt. Obree and Smith’s Gap in the Owen Stanleys 

(Northern and Central Provinces), and Mt. Missim (the type locality of murinus) and Mt. 

Kaindi in the Eastern Highlands (Morobe Province)—have, on average, larger skulls, 

wider rostra, and an absolutely longer maxillary diastema (> 6.0 mm) than specimens 
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collected from central New Guinea (Table 2.4). In comparisons of fluid specimens (at 

BBM), specimens drawn from this eastern cluster also have a more chunky appearance 

than those from further west.  

 

Central Papua New Guinea. Specimens of P. murinus from the highlands of central 

Papua New Guinea (samples from Welya, Mt. Wilhelm, and the Wahgi Mountains) have, 

on average, smaller skulls, narrower rostra, and an absolutely shorter maxillary diastema 

(< 6.0 mm) compared to specimens from eastern Papua New Guinea (this last difference 

is especially notable in in-hand comparisons; e.g. Fig. 2.6). These differences (Table 2.4) 

may well be taxonomically significant, but could alternatively reflect differences 

associated with clinal variation owing to their occurrence at opposite ends of a potentially 

continuous distribution, or associated with character displacement on account of the 

different (and more diverse) set of congeners present in the Hagen and Bismarck ranges 

relative to other areas where P. murinus is recorded (this cluster occurs syntopically with 

P. eleanorae n. sp., P. ellermani, and P. fuscus). Multidisciplinary comparisons (e.g. 

evaluation of these and other observed morphological differences in light of karyological 

or molecular data) are needed to more effectively evaluate my hypothesis that a single 

moss-mouse species (P. murinus) is distributed from the Central Highlands to the Owen 

Stanley Ranges. Additional sampling in areas between these two disjunct clusters (e.g. in 

the Kratke Range) would also help to evaluate the significance of these geographic 

differences, though it is worth noting that extensive collecting in the Kratke Range by F. 

Shaw-Mayer (who collected most available samples of small hydromyins from central 

Papua New Guinea) failed to reveal P. murinus.  

 

Mt. Giluwe. A single specimen that I attribute to P. murinus (BBM-NG 97306) is 

available from Mt. Giluwe (Southern Highlands Province), also in central Papua New 

Guinea. It was snap-trapped at an elevation of 3400 meters, higher than all other 

specimens of P. murinus in world museums (up to 3000 meters). Only two other moss-

mice species (P. occidentalis and P. fuscus) have been recorded from such a high 

elevation (Table 2.11). The Giluwe animal agrees with specimens of P. murinus in 

external appearance except that the tail is relatively shorter (86% of head-body length). 
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The specimen is still stored whole in alcohol, with skull in situ. The upper molar row 

measures 3.06 mm, which falls within the range of this measurement for only two 

currently-known moss-mouse species, P. murinus and P. patriciae n. sp. (see below). 

Closer investigation of this specimen (pending removal of its skull) is needed to 

determine whether it represents P. murinus, P. patriciae n. sp., or some other taxon, 

possibly undescribed. 

 

Biology:  

Described by Rümmler on the basis of a single specimen from Mt. Missim in 

New Guinea’s Eastern Highlands, P. murinus is the type species of Pseudohydromys and 

the first species of moss mouse from New Guinea to receive a scientific name (Rümmler 

1934). When Tate (1951) published his monograph of New Guinea rodents two decades 

later, this species was still known only by the holotype (Helgen and MacFadden 2001). 

Soon after, Laurie (1952) discussed additional specimens of P. murinus collected from 

Mt. Wilhelm, but examinations detailed below reveal that Laurie’s series was 

taxonomically composite, including specimens of both P. murinus and P. eleanorae n. sp., 

two small murines that occur sympatrically in the Central Highlands of Papua New 

Guinea (see below). Breed and Aplin (1994) described the spermatozoal morphology of 

P. murinus based on a specimen from Mt. Kaindi (BBM-NG 56596; not from the type 

locality, Mt. Missim, as stated in their paper). 

Lidicker and Ziegler (1968) and Jackson and Woolley (1993) reported brief 

ecological notes on correctly identified exemplars of this species. Lidicker and Ziegler 

(1968) discussed an adult female P. murinus snap-trapped under a log in “mossy forest” 

at 7000 feet on Mt. Kaindi in the Eastern Highlands, on 23 October 1962 (it has since 

been shown to be fairly common on Mt. Kaindi; e.g. Jackson and Woolley 1993). 

Specimens of Pseudohydromys ellermani were taken under the same log. Their specimen 

of P. murinus was pregnant, with the uterus containing a single embryo (crown-rump 

length 8 mm). 

Based on analyses of stomach contents, Jackson and Woolley (1993) studied the 

diet of three syntopic moss-mice from the Eastern Highlands (P. murinus, P. fuscus, and 

P. ellermani). They found that P. murinus is primarily insectivorous, and consumes less 
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plant tissue and more oligochaete worms than both other syntopic moss-mice studied. 

Their specimens were apparently collected in Elliott (= Sherman) traps, which were 

either unbaited or baited with sphingid moths (Jackson and Woolley 1993: 78). As some 

of their specimens (examined at AM) were not fully adult, these authors reported smaller 

average values for head-body length and weight in P. murinus than those provided here 

(Table 2.3). 

Across its full geographic range, this species occurs syntopically with at least five 

congeners, though the number and identity of this sympatric assemblage varies with 

locality. In the Central Highlands (e.g. at Welya, Mt. Wilhelm) P. murinus has been 

recorded in syntopy with P. eleanorae n. sp., P. fuscus, and P. ellermani; in the Eastern 

Highlands (e.g. at Mt. Kaindi, Mt. Missim) with P. fuscus and P. ellermani; and in the 

Owen Stanleys (Mt. Obree) with P. berniceae n. sp. and P. germani. 

 

 

Pseudohydromys berniceae new species 

 

Holotype: BBM-NG 184489, adult (pregnant) female, body fixed in formalin and stored 

in 70% ethanol (Fig. 2.8), with skull extracted and cleaned (Fig. 2.7), from the immediate 

vicinity of Bunisi Village (10o01.3’S, 149o35.7’E, Milne Bay Province, Papua New 

Guinea), 1490 m, on the north slopes of Mt. Simpson, Maneau Range, collected 25 

February 2003 by F. Kraus. 

 

Referred specimens:  

 

Milne Bay Province, Papua New Guinea 

Two additional specimens derive from a locality near the type locality in south-eastern 

New Guinea: BBM-NG 184490, young adult female (collected 12 May 2002), and BBM-

NG 184491, immature female (collected 15 May 2002), from the south-eastern slope of 

Mt. Pekopekowana, along Wailahabahaba Creek (a tributary of the Sagabada River), at 

“River Camp” (10.2826oS, 150.1548oE), at 590-615 m, collected by F. Kraus. These 
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specimens are fixed in formalin and stored in 70% ethanol, with skulls extracted and 

cleaned. 

 

Northern (= Oro)  Province, Papua New Guinea 

Three specimens referred to this species (two males and a female), currently unregistered 

at AM, were collected on Mt. Obree (09o28.0’S, 148o02.8’E), at 1570 m, in the main 

body of the Owen Stanleys, by F. Kraus in January 2003. 

 

Distribution:  

Pseudohydromys berniceae is recorded from several localities situated in hill 

forest and lower montane forest (590-1570 m) in the Owen Stanley Ranges (including the 

far south-eastern Maneau Range) of eastern Papua New Guinea. The average elevation of 

the three known trapping localities for P. berniceae is 1221 meters (median 1490 m, SD 

537 m), a considerably lower elevational range than that established for P. murinus 

(1570-3400 m) and for most other moss-mice of the Central Cordillera (see Table 2.11). 

 

Diagnosis:  

Traits as for the “Pseudohydromys Species-Group”; this is the smallest-bodied 

member of the genus (Tables 2.3-5, 7, Fig. 2.3); overall colour is dark brownish-grey, 

with tail length subequal to or longer than head-body length (Table 2.3). Zygomatic 

width (< 10.3) is absolutely smaller than in all other congeners except P. eleanorae, 

which has relatively smaller teeth than P. berniceae (Table 2.4). In P. berniceae the 

nasals are very short and retracted relative to P. murinus; the braincase is relatively 

narrow but moderately high-domed; the auditory bullae are small relative to cranial size; 

and the molars are relatively large (e.g. larger in absolute terms than in the larger-bodied 

species P. eleanorae or in all members of the Neohydromys and Mayermys Species-

Groups). It is smaller than, but most closely resembles, P. murinus, with which it occurs 

sympatrically at the eastern margin (and lower elevational bound) of that species’ 

relatively wide range (Figs. 2.4, 2.9). 

  

Etymology: 
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The specific epithet berniceae acknowledges the collective assistance and 

kindness of the scientific staff of the Bernice P. Bishop Museum in Honolulu. All known 

specimens of this species were collected by Dr. Fred Kraus during biodiversity surveys 

sponsored by the Bishop Museum; the type series was kindly prepared and loaned to me 

by the Bishop Museum’s Carla Kishinami. I recommend “Bishop moss-mouse” as an 

appropriate common name. 

 

Description: 

Pseudohydromys berniceae is the smallest species of Pseudohydromys and among 

the smallest of New Guinea murines—only Microhydromys richardsoni and Lorentzimys 

nouhuysi are consistently smaller. In its coloration, subequal tail and head-body lengths, 

and skull conformation, it resembles a small version of P. murinus, to which I suggest 

this species is most closely-related. 

 Coloration (described from fluid specimens) is uniform dark brown-grey above 

and below, essentially as in P. murinus. The fur is shorter than in most congeners, 

measuring only ca. 5 mm in length on the mid-back. The tail averages 11% longer than 

the head-body length, and is dark brown apart from a terminal white tail-tip variable in 

length. Both specimens from Mt. Pekopekowana and one from Mt. Obree have prominent 

terminal white tail-tips (8-15 mm), but the holotype from Mt. Simpson and two other 

specimens from Mt. Obree have only very short tail-tips or a very short bit of white 

mottling at the terminal tip of the tail (1-3 mm). There are 15-18 tail scales per centimeter 

in the mid-section of the tail, and the tail hairs are relatively short, measuring one to 1.5 

tail scales in length. The dorsal surfaces of the manus are white, and the dorsal surfaces 

of the pes are dark grey, though all the digits are white. The ear is dark grey and the eye 

is relatively very small. Females have two pairs of inguinal mammae. 

In most aspects the skull and teeth of P. berniceae (Fig. 2.7) closely resemble 

those of P. murinus as described above, though the skull has a considerably more gracile 

cranial appearance overall owing to its smaller size (with relatively delicate zygomata 

and a relatively thin-walled braincase). The upper incisors are orthodont, the upper and 

lower molar rows are situated just behind the zygomatic plate, and the molars are large 

relative to congeners except P. murinus (MTR/CIL = 12.3-13.3%). The cranium differs 
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from P. murinus in featuring a blunter, less tapering rostrum with uniquely short nasals. 

The nasals are retracted in P. berniceae relative to other species in the “Pseudohydromys 

Species-Group” and do not overhang the upper incisors. The interorbital region is more 

greatly constricted and more nearly parallel-sided in P. berniceae than in P. murinus, 

owing in part to the former species’ less inflated frontals. Despite their slender 

appearance, the zygomatic arches of P. berniceae nevertheless exhibit greater lateral flare 

at their squamosal roots than in P. murinus (averaging 4% wider than the width of the 

braincase). 

  

Biology:  

Very little is known about this newly-discovered terrestrial murine. All specimens 

have been collected in pitfall traps along drift-fence traplines intended for catching 

reptiles and amphibians (e.g. Kraus and Allison 2005). Kraus and Allison (2005) have 

described the type locality of P. berniceae on Mt. Simpson as “lower montane forest.” 

The holotype (Figs. 2.7, 2.8) was a pregnant female with enlarged teats and two well-

developed embryos (weight of each ca. 0.8 grams, crown-rump length of each ca. 18.5 

mm). Notably, Pseudohydromys berniceae has been collected syntopically (in the same 

pitfall line) with both P. murinus and P. germani in lower montane forest on Mt. Obree.  

With Pseudohydromys germani, Chiruromys lamia, Rattus vandeuseni, and as-

yet-unnamed species of Leptomys and Coccymys (Musser et al. 2007), Pseudohydromys 

berniceae forms part of diverse suite of murines found only in the Owen Stanley 

Mountains of south-eastern Papua New Guinea (the “Papuan Peninsula” or “Bird’s Tail” 

of New Guinea). Two small marsupials, Microperoryctes papuensis and Murexia 

rothschildi, are also endemic to the Owen Stanley Ranges, as are a number of distinctive 

monotreme and marsupial subspecies (Helgen 2005a). 

 

 

Pseudohydromys eleanorae new species 

 

Holotype: BMNH 50.1734, adult female, study skin (Fig. 2.10) and skull (Fig. 2.11), 

from the “high northern slopes” of Mt. Wilhelm (ca. 05o47’S, 145o01.5’E, Chimbu 
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Province, Papua New Guinea), between 9000 and 10000 ft (= 2740-3050 m), Bismarck 

Range, collected 13 May 1949 by F. Shaw-Mayer, hereafter FSM (original number 1146). 

 

Referred specimens: BMNH 53.282, adult male, study skin and skull, from Welya 

(“forested spurs west of Hagen Range”, ca. 05o44’S, 143o56’E, Western Highlands 

Province, Papua New Guinea), 8500 ft (= 2590 m) collected 30 December 1950 by FSM 

(original number 1287); BMNH 53.285, adult female, study skin and skull, from Welya, 

8000-9000 ft (= 2440-2740 m), collected 24 December 1950 by FSM (original number 

1264); BMNH 53.292, adult male, study skin and skull, from “forested ridges between 

Mts. Giluwe and Hagen,” (ca. 06oS, 144oE, border area of Southern Highlands and 

Western Highlands Provinces, Papua New Guinea), 9000 ft (= 2740 m), collected 6 July 

1951 by FSM (original number 1455). 

 

Distribution:  

The four known specimens of this species document its occurrence in mossy 

montane forests situated between 2440 and 3050 m in the Bismarck and Hagen Ranges 

(Chimbu, Western Highlands, and Southern Highlands Provinces) of the Central 

Highlands of Papua New Guinea. The average elevation of the four known trapping 

localities is 2731 meters (median 2670 m, SD 191 m). Notably, Pseudohydromys 

eleanorae occurs syntopically in these high-altitude forests with a diverse assemblage of 

congeners, including P. murinus, P. ellermani, and P. fuscus (Laurie 1952; Flannery 

1995a); no other local area of New Guinea is known to support so many species moss-

mice species in sympatry. 

 

Diagnosis:  

Pseudohydromys eleanorae is only superficially similar in external and cranial 

appearance to P. murinus, a sympatric congener with which it has been confused until 

now; it can easily be distinguished from P. murinus on the basis of both external and 

cranial features. Externally, P. eleanorae is paler, with a clear grey dorsum not infused 

with dark brown (grizzled, dark brownish-grey in P. murinus), lacks pale spotting on the 

rump (typically present in P. murinus), and has a relatively short tail, averaging 8% 
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shorter than head-body length (averaging 2% longer than head-body length in P. 

murinus). The skulls of P. eleanorae and P. murinus are essentially equivalent in size 

(averaging only slightly smaller in eleanorae) and agree closely in basic cranial 

configuration, but P. eleanorae has markedly smaller molars, broader upper incisors (at 

their bases), a relatively narrowed mesopterygoid fossa, an absolutely narrower 

postorbital constriction, an absolutely narrower and much lower-domed braincase, and 

proportionally wider, parallel sided zygomata (Table 2.4, Figs. 2.3, 2.11). 

 

Etymology:  

The specific epithet honors Eleanor Mary Ord Laurie (1919 –), former head of the 

Mammal Section at the British Museum (Natural History), describer and co-describer, 

respectively, of the small-bodied hydromyins P. fuscus and P. ellermani (Laurie 1952; 

Laurie and Hill 1954), both of which occur sympatrically with this new species. I 

recommend “Laurie’s moss-mouse” as an appropriate common name. 

 

Description:  

 

The pelage of P. eleanorae is grey above and below—a ‘clear’ grey only slightly 

tinged with brown above—very similar to the coloration of sympatric P. fuscus and (to a 

slightly lesser extent) P. ellermani,, but contrasting with the darker, more strongly 

brownish dorsum of sympatric P. murinus. Unlike P. fuscus and P. ellermani, the fur of 

the rump is not infused with brown tones; unlike P. murinus, the rump is not flecked with 

white. The grey venter is still less tinged with brown than the dorsum. The pelage is thick, 

short (4-5 mm long on the mid-back), and straight, similar to that of P. fuscus and 

contrasting with the longer, more conspicuously woolly pelage of P. murinus.  

The tail is relatively shorter in P. eleanorae than in P. murinus (Table 2.3). The 

tail is not conspicuously mottled, and averages paler than the typically dark brown tail of 

P. murinus. There is a variably-pronounced terminal white tail tip, about 9 – 10 mm in 

length. The dorsal surfaces of the hindfeet and forefeet are pigmented pale and are 

covered in small silvery hairs on the surfaces of the digits and dark grey hairs on the 
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surfaces of the feet. The feet appear darker than in P. fuscus (which has white feet) but 

lighter than in P. murinus, in which the feet are pigmented dark. 

The face and muzzle are furred and are similar in color to the body. The mystacial 

vibrissae (25-30 mm at the longest) are relatively short—conspicuously shorter than in P. 

fuscus but similar in length to P. murinus, P. ellermani, and other species. The eyes are 

minute. As in all other hydromyins, adult females have two pairs of inguinal mammae. 

 Notably, although head-body length averages longer in P. eleanorae than P. 

murinus (Table 2.3), the skull of P. eleanorae averages slightly shorter (Table 2.4). In 

overall cranial conformation, P. eleanorae very closely resembles P. murinus (Figs. 2.6, 

2.11), but differs most notably in its smaller teeth and in various cranial proportions. 

Despite its slightly smaller average size, the skull of P. eleanorae is somewhat stouter 

than in P. murinus, with the width across the zygomatic arches averaging 5% wider than 

the width of the braincase. The zygomata are also more parallel in profile, contrasting 

with the anteriorly tapering zygomatic arches of P, murinus (Fig. 2.11). The rostrum is 

narrower and more nearly parallel-sided than in P. murinus, and the naso-lacrimal 

capsules show slight lateral expansion, bulging beyond the outline of the rostrum—in 

contrast to the more greatly inflated, anteriorly tapering rostrum of P. murinus.  The top 

of the cranium of P. eleanorae is flatter in lateral profile than in P. murinus, which has a 

higher-domed braincase. Though P. eleanorae nearly matches P. murinus in many 

univariate measurements, it differs strikingly in others, indicating major proportional 

differences between the two species. For example, relative to P. murinus it has an 

absolutely narrower postorbital constriction (< 4.5), smaller molars (length of M1 < 1.9; 

MTR/CIL ≤ 12%), an absolutely lower-domed braincase (< 6.1), and a relatively much 

narrower braincase, but also broader incisors (> 2.4 at the upper roots). The mandible is 

similar in shape to P. murinus, though the lower molars are of course much smaller. 

When P. eleanorae is contrasted only against specimens of P. murinus from the 

Bismarck and Hagen Ranges (i.e. the central Papua New Guinea sample of P. murinus, 

described above), the morphologically-unique population with which it occurs 

sympatrically, it is seen to measure absolutely smaller in postorbital width, braincase 

breadth, braincase height, maxillary toothrow length, and molar lengths and widths, but 

(almost absolutely) greater in the basal width of the upper incisors (Table 2.4). Each of 
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these traits offers a means for distinguishing the skulls of the two species, and in concert, 

these metric and proportional differences cleanly separate these two sympatric species in 

multivariate comparisons (e.g. Fig. 2.3). The middle lacerate foramen is moderately 

expansive (larger than in P. murinus) and may be confluent with the foramen ovale, 

though this is difficult to assess in the few available skulls, which seem to bear bone 

damage from their original cleaning. 

  

Biology:  

Museum holdings from central Papua New Guinea reveal, perhaps unexpectedly, 

that no less than four species of similarly small-bodied congeneric moss-mice occur 

syntopically above 2000 m in the Central Highlands: Pseudohydromys murinus, P. fuscus, 

P. ellermani, and P. eleanorae. Judging from these four species’ respective numbers in 

museum collections from the Central Highlands, their natural abundance or trappability 

probably decreases in this respective order; unsurprisingly these four species have 

received their respective taxonomic descriptions in the same sequence (Rümmler 1934; 

Laurie 1952; Laurie and Hill 1954). 

Apart from its elevational and habitat associations (mid to upper montane tropical 

evergreen rainforest, probably corresponding both to “lower montane forest” and “upper 

montane forest” as delineated by Grubb and Stevens 1985), and its sympatric occurrence 

with three other moss mice, nothing is yet recorded about the biology of this species. On 

the skin of one adult female (BMNH 53.285), the ears appear to be bitten off short, 

suggestive of intra- or interspecific aggression. 

In addition to Pseudohydromys eleanorae, other examples of Central Highlands 

endemic mammals include the vespertilionid Nyctophilus microtis and the murines Rattus 

giluwensis, Protochromys fellowsi, and Mirzamys norahae n. gen. n. sp. (see below). I 

expect that future taxonomic research will identify further examples (see Chapter 6). 

 

 

Pseudohydromys patriciae new species 
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Holotype: AM M26991, adult male, study skin and skull, from Porokma (ca. 04o00’S, 

138o43’E, Papua Province, Indonesia), 2800 m, near Lake Habbema in the Snow 

Mountains of western New Guinea, collected 19 September 1988 by P.A. Woolley (field 

number MFC 26). 

 

Paratype: AM M26882, adult female, in spirit (fixed in formalin and stored in 70% 

ethanol), with skull extracted and cleaned, collected at the type locality on 21 September 

1988 by P.A. Woolley. The holotype and paratype are the only specimens known. 

 

Distribution:  

Pseudohydromys patriciae is recorded only from the type locality, situated in 

montane forest in the Snow Mountains of western New Guinea (see Woolley 1990). 

 

Diagnosis: This is the largest species classified in the “Pseudohydromys Species-Group”.  

It has pale brownish-grey pelage (versus the darker, less brown-infused slate grey pelage 

of P. occidentalis, a sympatrically-occuring species with which P. patriciae has formerly 

been confused) and (apart from occasional specimens of P. ellermani) is the only moss 

mouse that has pure white markings on the middle of an otherwise smoky grey venter. 

The cranium is large for the genus, with weakly splayed zygomatic arches (versus more 

robust and more widely splayed zygomata in sympatric P. occidentalis), an elongate 

high-domed braincase which posteriorly overhangs the occipital condyles, relatively 

small molars situated directly behind the zygomatic plate, a sharply-defined post-palatal 

spine, and a narrowed foramen magnum. 

 

Etymology:  

For Dr. Patricia A. Woolley of La Trobe University in Melbourne, collector of the 

type series and authority on New Guinea mammals. I recommend “Woolley’s moss-

mouse” as an appropriate common name. 

 

Description:  
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The dorsal pelage of P. patriciae is uniform pale brownish-grey (a “smoky” grey), 

not flecked with white or pale grey—similar to the coloration of sympatric P. ellermani, 

more infused with light brown than the darker, more slate-grey pelage of sympatric P. 

occidentalis, and markedly paler than the darker brown fur of P. murinus. The pelage is 

thick and measures 8-10 mm in length on the midback. The venter (below the lateral level 

of the limbs) has fewer brown tones than the dorsum, rendering it a paler, more even grey 

colour, and the underside of the head (i.e. the chin and lower sides of the face) is paler 

still, entirely lacking brown tones and appearing silvery-grey. Pseudohydromys patriciae 

is nearly unique among New Guinean moss-mice in possessing pure white mid-ventral 

markings (i.e. a chest and belly “flash”), which extend antero-posteriorly in a narrow 

median line from the base of the throat over the breast and belly to terminate just anterior 

to the inguinal region, contrasting conspicuously with the otherwise grey venter (Fig. 

2.12). Similar (albeit less extensive) white ventral markings are seen elsewhere in the 

genus only in a minority of specimens of P. ellermani (e.g. Lidicker and Ziegler 1968). 

The face and muzzle are furred and are similar in colour to the body. The mystacial 

vibrissae (25-30 mm at the longest) are relatively short—conspicuously shorter than in P. 

fuscus but similar in length to P. murinus, P. ellermani, and other species. The eyes are 

minute.  

The tail is relatively much shorter in P. patriciae (averaging 86% of head-body 

length) than in the other species classified here in the “Pseudohydromys Species-Group” 

(Table 2.3). The tail is rather pale in colour, contrasting with the often dark or blackish 

tail of P. murinus, but still shows weak light-dark mottling across its length. In the 

holotype, there are 13 tail rings per centimeter in the mid-section of the tail, and there is 

no obvious pale-colored terminal tail-tip. The tail hairs measure about two tail-scales in 

length. 

The claws are white and less elongate than the clear claws of sympatric P. 

occidentalis. The dorsal surfaces of the hindfeet and forefeet are pigmented pale and are 

covered in small silvery hairs on the surfaces of the digits and the feet. As in all other 

hydromyins, P. patriciae has two pairs of inguinal mammae. 

The skull of P. patriciae is equivalent in overall cranial size (both absolute length 

and width) to that of sympatric P. occidentalis (Tables 2.4, 2.5), making it by far the 
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largest species placed here in the “Pseudohydromys Species-Group”. In many aspects 

(see below) the skull and mandible are enlarged replicas of those of P. murinus of eastern 

New Guinea (CIL averaging 8% longer than in P. murinus), although the upper incisors 

are slightly broadened proportionately and the molars are relatively smaller than in either 

P. murinus or the much smaller P. berniceae (Fig. 2.13); in fact, the molars of P. 

patriciae are equivalent in absolute size to these smaller-bodied species’ molars (Table 

2.4). As in P. murinus and P. berniceae, the zygomatic arches are relatively delicate and 

weakly splayed, averaging only 3% wider than the width of the braincase, and the 

braincase is globose and high-domed, lending the posterior cranium a rounded (rather 

than flat) aspect in lateral profile. As in most specimens of P. murinus, there is a dorsal 

depression in the cranium where the rather flat-topped rostrum meets the rounded, high-

domed braincase (Fig. 2.13).  

Despite its overall similarity in cranial conformation to P. murinus and P. 

berniceae, the skull of Pseudohydromys patriciae differs both from these species and all 

(or most) other congeners in a handful of distinctive cranial traits of varying polarity. The 

braincase is unusually elongate, such that the interparietal is less reduced than in other 

species and the supraoccipital is posteriorly directed to overhang the occipital condyles 

(Fig. 2.13).  The stapedial foramen is less reduced than in other members of the genus. 

The foramen magnum, typically very large in Pseudohydromys, is less expansive in P. 

patriciae than in all congeners, especially in its proportionately narrowed breadth. The 

posterior margin of the palate bears a well-developed palatal spine, more pronounced 

than in other Pseudohydromys except P. occidentalis and P. musseri (Fig. 2.13). 

 

Biology: 

 Nothing is yet known of the biology of this species, apart from its occurrence in 

montane forests in the Snow Mountains and its regionally sympatric occurrence with two 

congeners, P. ellermani and P. occidentalis. Like P. patriciae, a considerable number of 

mammal species are known only from western New Guinea’s Snow Mountains, defined 

geographically as the ranges extending from the Baliem Valley to the Paniai (= Wissel ) 

Lakes (Helgen 2007)—a topic I review in greater depth in Chapter 6.  
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Pseudohydromys occidentalis Tate, 1951 

 

Holotype: The holotype of occidentalis is AMNH 150772, adult male, skin and skull, 

from Lake Habbema (04o09’S, 138o09’E, Papua Province, Indonesia), 3225 m, in the 

Snow Mountains, collected 8 August 1938 by W.B. Richardson. 

 
Distribution:  

 In his comprehensive review of Australo-Papuan rodents, Tate (1951) described 

this species based on a series of five specimens trapped in upper montane forests in the 

vicinity of Lake Habbema and Mt. Trikora in the Snow Mountains. His original 

specimens remain the only correctly identified exemplars of this species discussed in the 

literature to date. Subsequent records of occidentalis from the Star Mountains, discussed 

or mentioned previously by Menzies and Dennis (1979), Ziegler (1982), Flannery (1990, 

1995a: including a skull attributed to P. occidentalis on pg. 524), and Musser and 

Carleton (1993, 2005) actually refer to specimens in the type series of a new genus and 

species described here (Mirzamys louiseae n. gen. n. sp.; see below), deposited at BBM 

and PNGM. Similarly, a specimen from Porgera (Enga Province, Papua New Guinea) 

identified as “P. occidentalis” by Jackson and Woolley (1993) proves on examination to 

represent another new taxon in the same genus, Mirzamys norahae n. sp. Measurements, 

verbal descriptors, and a study skin discussed by Flannery (1995a: 205-206) as “P. 

occidentalis” actually refer to Pseudohydromys patriciae n. sp., which co-occurs with 

occidentalis in the vicinity of Lake Habbema. 

In addition to Tate’s type series, there are only two other specimens in world 

museums that I identify as P. occidentalis. Both originate from Papua New Guinea’s Star 

Mountains region, are deposited at BBM (see below), and have previously been 

misidentified as P. fuscus (e.g. Flannery 1995a; Musser and Carleton 2005), a species not 

known to occur as far west as the Star Mountains (see account of P. fuscus, below). In 

total then P. occidentalis has been collected to date in mossy upper montane forests in 

two widely-separated areas: the neighborhood of Mt. Trikora and Lake Habbema in the 

Snow Mountains between 3225 and 3600 m (specimens at AMNH; see below); and from 

the Victor Emmanuel Range in the Star Mountains region of western Papua New Guinea 
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(Western and West Sepik Provinces), from 2300 to 2600 m (specimens at BBM; see 

below). The mean elevation of all five known trapping localities for this species is 3057 

meters (median 3225 m; SD 583 m). 

 

Diagnostic and descriptive notes: 

 

Pseudohydromys occidentalis is one of the larger species of Pseudohydromys, 

bearing the characteristic traits of the “Neohydromys Species-Group”. Coloration is 

uniform dark grey dorsally and paler grey ventrally, with paler silvery-white hairs 

covering the dorsal surface of the manus and the area right around the lips. The pelage is 

dense and long, measuring ca. 8 mm in length on the mid-back. The tail, hindfeet, and 

ears are flesh-coloured. The tail averages about 10% shorter than the head-body, is not 

clearly mottled, and bears no contrastingly-coloured tail tip. Tate (1951) quoted a figure 

of 20 tail rings per centimeter for this species, but my count is 12-16 in the midsection of 

the tail. The tail hairs are black or silvery-white and measure about 1.5 tail scales in 

length. Adult females have two pairs of inguinal mammae. 

 The skull of P. occidentalis averages larger than in most species (equivalent in 

overall size to the various larger-skulled taxa—P. patriciae, P. fuscus, and P. germani) 

and the zygomata flare slightly beyond the lateral margins of the braincase, lending the 

skull a relatively more robust appearance than in most species (this zygomatic flare is 

exceeded only in P. fuscus and P. musseri; Table 2.5). There are two molars in each 

quadrant of the jaw, relatively reduced in size compared to members of the 

“Pseudohydromys Species-Group”, but still relatively much larger than in P. fuscus 

(Table 2.5). The maxillary toothrow is located well behind the zygomatic plate, but not so 

far back as in P. fuscus (Figs. 2.16, 2.22). The zygomatic plate is only weakly excised. 

The braincase is moderately highly-domed, the interparietal is small, and the mandible is 

long and delicate with long curving incisors. The upper incisors are narrow and orthodont 

or slightly proodont. The mesopterygoid fossa is not as strongly constricted as in P. 

fuscus, and the hamular processes proceed posteriorly from the posterior palate in a 

subparallel configuration. As in P. patriciae, the posterior margin of the palate bears a 

well-defined spine. 
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Geographic variation: 

 My examinations of the five specimens of the type series of P. occidentalis from 

the Snow Mountains (3225 to 3600 m) confirm Tate’s (1951) assertion that these 

comprise a uniform morphological cluster and undoubtedly represent a single species. No 

additional specimens have been collected from the Snow Mountains (as discussed above, 

more recent specimens from Lake Habbema attributed to P. occidentalis by Flannery 

[1995a] in fact represent P. patriciae). Of the two specimens from Papua New Guinea’s 

Star Mountains that I attribute to this species, one (BBM-NG 108177), an adult female 

from Bafunmin (trapped at 2300 m), agrees with the type series in essentially all 

particulars, except that the rostrum is slightly longer and wider than in the Snow 

Mountains animals. The second Star Mountains specimen (BBM-NG 98485), an adult 

female from Lake Louise (trapped at 2590 ft), is more divergent, with a smaller skull and 

a shorter, narrower rostrum compared to both the type series and the Bafunmin specimen; 

despite this specimen’s somewhat smaller skull, its teeth match other P. occidentalis in 

both size and shape. Despite this apparent variability, these seven specimens otherwise 

show close qualitative morphological resemblance and comprise a discrete and 

reasonably tight morphometric cluster in multivariate space (which in turn shows a close 

morphometric affinity with the geographically-outlying taxa P. musseri and P. sandrae n. 

sp.; Fig. 2.3). Collection of additional material (especially within the Star Mountains) and 

subsequent comparisons will be required to more fully evaluate my hypothesis that these 

geographically-disjunct samples from the Snow and Star Mountains represent a single 

biological species.  

 

Biology:  

 As noted above, Pseudohydromys occidentalis is considered here to be an 

inhabitant of mossy mid- and upper montane forests up to the subalpine interface in the 

Snow and Star Mountains regions of west-central New Guinea (from 2300 to 3600 m). It 

co-occurs with at least three other moss-mice species across this range. In the Star 

Mountains (at Bafunmin and Lake Louise) it has been collected syntopically with both P. 

ellermani and Mirzamys louiseae n. gen. n. sp. (specimens at BBM). In the Snow 
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Mountains, both P. ellermani and P. patriciae have been collected in the vicinity of Lake 

Habbema (specimens at AM), the type locality of P. occidentalis, albeit at an elevation 

several hundred meters lower (2800 m) than the type series of P. occidentalis was 

originally trapped. Apart from basic habitat and elevational associations and geographic 

overlap with congeners, nothing is known of the basic biology of this species. 

Shared endemic occurrences between the Star and Snow Mountains, a pattern 

exhibited by P. occidentalis, are not uncommon in New Guinea montane vertebrates. 

Other mammalian examples include the petaurid Dactylopsila megalura, the dasyurid 

Murexia habbema (sensu stricto, i.e. excluding M. hageni), the tree-kangaroo 

Dendrolagus stellarum, and another terrestrial hydromyin, Paraleptomys wilhelmina 

(Helgen 2007). If the geographically-disjunct samples attributed here to P. occidentalis 

do indeed comprise a single species, this taxon should be expected to occur above 2300 

meters in montane forests between the eastern Star Mountains and Lake Habbema—a 

rather broad geographic expanse (Fig. 2.14) where relatively very little mammal survey 

effort has commenced (Helgen 2007). 

Lidicker and Ziegler (1968:54) predicted that P. occidentalis and P. murinus 

might eventually be shown to be conspecific, and Musser and Carleton (2005:1334) cited 

P. occidentalis and P. murinus as an apparent example of an east-west sister species pair 

in the Central Cordillera. However, comparisons developed here suggest that among the 

various members of the genus Pseudohydromys these two taxa have no special 

phylogenetic affinity. The immediate phylogenetic affinities of occidentalis remain 

unclear, but I tentatively ally it with P. musseri and P. sandrae n. sp. based on 

morphometric and certain qualitative morphological comparisons (Figs. 2.3, 2.13; see 

below). 

Apart from its less excessively reduced molars, Pseudohydromys occidentalis is 

very similar to P. fuscus in external size and proportions (Table 2.3) and in certain 

quantitative and qualitative cranial aspects (Table 2.5, Fig. 2.16; see below). These two 

species have similar recorded elevational ranges (Table 2.11) and on current evidence 

appear to be allopatric, with P. fuscus occupying New Guinea’s Eastern and Central 

Highlands, and P. occidentalis in the Snow and Star Mountains. Though I doubt they are 

immediately related, I suspect that these two species are ecological vicars that replace 
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each other in an east-west manner across the Central Cordillera, a novel interpretation 

based on morphological and ecological resemblances not previously highlighted in the 

literature. Nevertheless, considerable additional traping effort in highlands between 

Bafunmin and the Tari Gap (another rather woefully-explored area in mammalogical 

terms) are needed to illuminate the nature of their interactions in areas of geographical 

abutment or overlap.  

Lidicker (1968:616-620) described the baculum and phallus of this species in 

useful detail, based on the holotype. 

 

 

Pseudohydromys musseri (Flannery, 1989) 

 

Type material and type locality: The holotype of musseri is BBM-NG 101737, adult 

male, skin and skull, from Mt. Somoro (03o23.5’S, 142o08’E, West Sepik Province, 

Papua New Guinea), 1350 m, Torricelli Mountains, North Coast Range, collected 12 

November 1972 by A.B. Mirza. The holotype, snap-trapped in upper montane rainforest, 

is the only known specimen. 

 

Distribution:  

Pseudohydromys musseri is known only from the type locality, situated in mossy 

upper montane forest in the Torricelli Mountains. Though generally presumed endemic to 

the North Coastal Ranges (i.e. the Torricelli, Bewani, and Prince Alexander Mountains), 

a zone of considerable geographically-restricted vertebrate endemism (Flannery 1989; 

Helgen 2005b), the single capture offers little insight and this species should be sought 

with targeted snap-trapping in other hill and montane forest areas throughout northern 

New Guinea (see below). 

 

Diagnostic and descriptive notes: 

 

Psudohydromys musseri is a medium-sized moss-mouse, equivalent or slightly 

larger in body size compared to other members of the “Neohydromys Species-Group.” It 
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has a warm brown dorsum, a sharply-demarcated cinnamon-coloured venter, and a 

distinctly mottled tail slightly shorter than the head and body (94% of head-body length). 

The pelage is relatively short. The ears are dark grey, and the dorsal surfaces on the 

manus and pes are white. The coloration of the dorsum and venter in P. musseri is unlike 

the pelage patterning of any other moss-mouse (Flannery 1989). Its uniquely wide 

bizygomatic breadth (Table 2.5) would give this species’ head a remarkably broadened 

appearance in life, contrasting strongly with the comparatively slim skulls of most 

species of Pseudohydromys.  

Flannery (1989) described the holotype skull of musseri in some detail. Though 

he introduced musseri as a second species in the genus Microhydromys, he expressed 

uncertainty as to its true relationship with respect to Microhydromys richardsoni, 

recognizing its morphological isolation. Certainly musseri lacks the two most distinctive 

autapomorphies that characterize M. richardsoni—its very small body size 

(condyloincisive length < 20.5) and vertical grooves in the enamel faces of the upper 

incisors (see account of Microhydromys, below). Recently, Musser and Carleton 

(2005:1353) suggested that “a new genus will likely have to be erected” for musseri. 

Morphometric comparisons developed here reveal that musseri instead more closely 

resembles certain species of Pseudohydromys in the “Neohydromys Species-Group” (Fig. 

2.3), both in size and in intimate aspects of craniodental shape (especially P. occidentalis 

and P. sandrae n. sp.). This affiliation is bolstered further by implications of this species’ 

cranial conformation. In contrast to Microhydromys richardsoni, in musseri the stapedial 

foramen is exceedingly minute, the foramen ovale is relatively smaller, and the pterygoid 

plate lacks a conspicuous groove for the passage of the infraorbital branch of the 

stapedial artery. These are bony reflections of a derived cephalic arterial configuration 

(Musser and Heaney 1992), shared with other species of Pseudohydromys but not with M. 

richardsoni. Pseudohydromys musseri also differs from M. richardsoni in having the 

interparietal and auditory bullae markedly reduced in relative size—additional 

synapomorphies of Pseudohydromys. In combination, these morphometric and qualitative 

morphological comparisons reject a sister relationship between richardsoni and musseri 

(cf. Flannery 1989; Musser and Carleton 1993, 2005), and suggest that musseri is more 

appropriately recognized as a member of Pseudohydromys.  
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Pseudohydromys musseri bears the diagnostic traits of the “Neohydromys 

Species-Group,” including a blunt untapered rostrum, long narrowed molars, and 

confluence between the postglenoid and middle lacerate foramina. Though 

morphologically highly distinctive, many of its most distinctive traits as delineated by 

Flannery (1989) are closely matched in other members of the “Neohydromys Species-

Group”, especially P. sandrae n. sp. (see below). Notably, its short pelage and 

contrastingly-coloured dorsum and venter are external traits that also characterize P. 

sandrae n. sp., and its elongate and narrow posterior palatine foramina approach the 

conformation seen in P. fuscus. The remarkably broadened bony palate of P. musseri is, 

however, unique in the genus, and the posterior margin of the palate bears a moderately-

developed spine. 

 

Biology:  

Apart from the fact that the holotype was snap-trapped in upper montane forest 

near the summit of Mt. Somoro in the Torricelli Mountains, part of the North Coastal 

Range (which also incorporates the Bewani, Menawa, and Prince Alexander mountain 

blocks), nothing is known of the biology of this species. Together with the Cyclops 

Range of northern New Guinea, these mountains lie far disjunct from all other montane 

areas of New Guinea, and support highly distinctive montane mammal assemblages very 

different in membership to mammal communities in montane forests along the Central 

Cordillera, featuring many unique taxa. In addition to P. musseri, other endemic 

mammals of the Cyclops and North Coastal Ranges include the echidna Zaglossus 

attenboroughi, the tree kangaroo Dendrolagus scottae, the glider Petaurus abidi, the 

murines Paraleptomys rufilatus and Hydromys ziegleri, and the horseshoe-bat 

Hipposideros edwardshilli (Helgen 2005b). 

 

 

Pseudohydromys sandrae new species 

 

Holotype: AM M14168, adult male, flat skin and skull, from Namosado, Mt. Sisa (= Mt. 

Haliago, 06o12’S, 142o46’E, Southern Highlands Province, Papua New Guinea), 800-850 
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m, Kikori River Basin, collected 27 September 1979 by P. Dwyer (field number 1205). 

The holotype is the only known specimen. 

 

Diagnosis:  

Pseudohydromys sandrae is a small murine bearing the characteristic features of 

the “Neohydromys Species-Group”, probably most closely allied to P. musseri. This 

species’ entirely white underside is unique in the genus. The tail measures 93% of head-

body length in the sole available specimen (equivalent to musseri; Table 2.3). Its skull 

resembles that of P. occidentalis and P. musseri in certain aspects (Figs. 2.16, 2.18, 2.20), 

but differs in its considerably longer incisive foramina, narrower rostrum, narrower 

molars, and less laterally-tapering upper incisors. It differs especially from P. musseri in 

having more slender zygomatic arches, much weaker bizygomatic spread, and a narrower 

bony palate. 

 

Distribution:  

This species is known by a single specimen trapped on Mt. Sisa, a peak situated 

along the southern margin of the Central Highlands in the Kikori River Basin of Southern 

Highlands Province, Papua New Guinea (e.g. Dwyer 1982, 1983a, 1984; Leary and Seri 

1997). The trapping locality is situated in lowland hill forest (sensu Paijmans 1975), 

approximately 200-300 m below the local transition to lower montane tropical evergreen 

forest—an unusually low-elevation habitat compared to most other Pseudohydromys 

species. Among all New Guinea moss mice, only Microhydromys richardsoni and 

Pseudohydromys berniceae extend to lower absolute elevations (Table 2.11). 

 

Etymology: 

 Named for Sandy Ingleby, collection manager in the Mammal Section at the 

Australian Museum in Sydney, in recognition of her friendship, assistance, and many 

kindnesses during my studies of Melanesian mammals. I recommend “White-bellied 

moss-mouse” as an appropriate common name. 

 

Description:  
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Pseudohydromys sandrae is a medium-sized moss-mouse, equivalent in body size 

to other members of the “Neohydromys Species-Group” (Table 2.3). An immediately 

striking feature of Pseudohydromys sandrae is its wholly white belly, chin and throat—a 

pelage coloration pattern unique among New Guinea moss-mice. The dorsum and the 

sides of the body are dull grey-brown from nose to tail (recalling the pelage of 

Microhydromys richardsoni). The transition between grey-brown above to white below is 

sharply demarcated rather than grading. The dorsal surfaces of the manus and pes are 

white, and the ear is grey. The pelage is short over the entire body, in strong contrast to 

most other species of the genus, which live in higher-altitude forests and have thick 

pelage with a velvety or woolly texture. Only in P. musseri is the pelage similarly short. 

Flesh measurements of the holotype are as follows: head-body 102 (from label), tail 

length 95 (original measurement from label; the tail is now broken off and part is 

missing); hindfoot length ca. 21 (measured from flat skin), ear ca. 10.5 (measured from 

flat skin), and body mass 20 grams (from label). There are 17 tail rings per centimeter in 

the mid-section of the tail, and the tail hairs are short, measuring only about one tail ring 

in length. The unbroken portion of the tail appears to be relatively pale overall, though 

somewhat darker above than below and with some suggestion of mottling. 

The skull of the holotype closely matches that of musseri in condyloincisive 

length and falls within the range of variation in condyloincisive length seen in both P. 

fuscus and P. occidentalis. Relative to other members of the “Neohydromys Species-

Group”, the zygomatic arches are more slender and delicate, and rather weakly-splayed 

(Fig. 2.20), though still they show greater lateral expansion than in all members of the 

“Pseudohydromys Species-Group”, jutting laterally well beyond the margins of the 

braincase (ZYG/BBC = 1.15). The braincase is high-domed and relatively wide. In lateral 

profile the top of the cranium slopes linearly downward from the high-domed braincase 

to the front of the nasals. As in P. musseri, the upper and lower incisors are relatively 

much broadened, and the naso-lacrimal capsules bulge slightly beyond the sides of the 

rostrum, which is relatively blunt and not strongly tapered. The toothrow is situated well 

behind the zygomatic plate. The mesopterygoid fossa is similar in conformation to P. 

occidentalis, not excessively narrowed as in P. fuscus or with the hamular processes so 

posteriorly convergent as in P. musseri. There are two paired, well-developed foramina in 
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the presphenoid, anterior to the sphenopalatine vacuities. The palatal spine is weakly 

developed. The molars are narrow relative to their lengths. Dental measurements in the 

holotype are as follows: M1 length 2.06, M1 width 0.90, M2 length 0.95, M2 width 0.78, 

M1 length 1.72, M1 width 0.80, M2 length 1.13, M2 width 0.70. The first molars are 

exactly equivalent in absolute size to molars in the holotype of P. musseri, but the second 

molars of P. musseri are reduced in size relative to P. sandrae (cf. Flannery 1989:221). 

Molar characteristics described as distinctive attributes of musseri (e.g. M1 with a largely 

unbroken raised lingual ridge and posterior cingulum) characterize the holotype of P. 

sandrae. As in other members of the “Neohydromys Species-Group”, the postglenoid 

foramen is very large and confluent with the middle lacerate foramen, though in P. 

sandrae a blunt claw-shaped extension of the pterygoid plate partially infringes the area 

between these foramina. The middle lacerate foramen appears to be confluent with the 

foramen ovale.  

A close relationship is evident between P. sandrae and P. musseri. They are the 

only two species in which the colour of the venter contrasts strongly with the dorsal fur 

coloration, and both have short (rather than long velvety) fur. In these species the molars 

are relatively narrower than in other two-molared species of Pseudohydromys, and the 

first molars appear to be equivalent in size and shape. The holotypes of the two species 

(the sole available specimens) match one another closely both in external measurements 

and proportions (Table 2.3) and in many craniodental measurements (Fig. 2.5; though P. 

sandrae departs notably from P. musseri in its much weaker zygomatic spread, narrower 

bony palate, longer incisive foramina, wider incisors, and narrower rostrum). This 

dimensional and proportional resemblance is reflected in their morphometric alliance in 

Principal Component Analyses (e.g. Fig. 2.3).  

 

Biology:  

The type locality of P. sandrae, Mt. Sisa, is without question one of the most 

comprehensively-inventoried sites for rodents in all of New Guinea. A minimum of 31 

rodent species are recorded between 800 and 1500 m on Mt. Sisa—the 31 species 

reported from Sisa by Leary and Seri (1997), minus both reported species of 

Pogonomelomys (my re-identifications of material at PNGM), plus Melomys dollmani 
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(recorded from Mt. Sisa as M. gracilis by Flannery et al. 1994; see Musser and Carleton 

2005) and Pseudohydromys sandrae, newly described and recorded here. A total of six 

hydromyins are recorded from Mt. Sisa (P. sandrae, Hydromys chrysogaster, 

Parahydromys asper, Crossomys moncktoni, Leptomys elegans, and Microhydromys 

richardsoni). Given that most moss-mice occur only in montane forests well above 1000 

m elevation, it is especially interesting that P. sandrae has been collected only at the 

lower bound of these trapping efforts (ca. 800 m) on Mt. Sisa.  

The holotype of P. musseri is the only Pseudohydromys specimen collected to 

date north of the Central Cordillera, while the holotype of P. sandrae is the only moss-

mouse specimen collected in lowlands (< 1000 m) south of the main body of the 

Cordillera. In my view these two well-marked species represent a north-south species 

pair, together representing a distinctive lineage within the genus that is specialized for life 

on lower-elevation mountain slopes rather than in high montane forests. Further, 

extensive trapping efforts are needed to understand the true nature of these species’ 

distributions. Does the distribution of P. musseri extend to other outlying mountain 

ranges in northern New Guinea (e.g. the Foja, Cyclops, Adelbert, or Huon Ranges) or to 

the northern slopes of the Central Cordillera? Is P. sandrae restricted to peaks in the 

Kikori River Basin, or does it have a more extensive distribution along the southern 

slopes of the Cordillera? Will different montane areas prove to support additional 

distinctive species within this lineage? These questions will be incredibly difficult to 

answer. The type localities both both musseri and sandrae (Mt. Somoro and Mt. Sisa, 

respectively) are both areas that have received extensive trapping attention in past 

mammalogical surveys. That both of these taxa remain known by single specimens 

strongly suggests that these murines are very rare or exceedingly hard to trap, and thus it 

is highly unlikely that many additional specimens will be available soon. Recovery of 

additional specimens will probably require large-scale or long-term pitfall-trapping 

efforts in appropriate hill forest areas along the Cordillera and in montane forests on 

outlying ranges. 

 

 

Pseudohydromys fuscus (Laurie, 1952) 
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Type material and locality: The holotype of fuscus is BMNH 50.1736, adult female, 

skin and skull, from the “high northern slopes” of Mt. Wilhelm (ca. 05o47’S, 145o01’E, 

Chimbu Province, Papua New Guinea), 9000 to 10000 feet (= 2727 – 3030 m), Bismarck 

Range, collected 19 June 1949 by F. Shaw-Mayer. 

 

Distribution:  

World museums hold specimens of P. fuscus trapped in mossy montane forests 

throughout the Central and Eastern Highlands regions of eastern New Guinea, from the 

Tari Gap in the west to Mt. Kaindi in the east, at elevations between about 1600 and 3600 

m (Fig. 2.14). Vouchered records originate from Morobe, Eastern Highlands, Chimbu, 

Western Highlands, and Southern Highlands Provinces of Papua New Guinea. 

This species is known by about 50 specimens in total (at AM, AMNH, BBM, 

BMNH, NMS, and WAM). Most specimens of P. fuscus with explicit associated habitat 

data (located especially at BBM) record their collection in mossy montane forests, 

corresponding to both “lower montane forest” and “upper montane forest” as delineated 

by Grubb and Stevens (1985) and Paijmans (1976), including forests at the subalpine 

grassland ecotone. The lowest altitude record for this species is a specimen collected at 

Big Wau Creek at 1600 m (WAM M25386; not examined, but reported by Jackson and 

Woolley 1993); the highest record is a specimen snap-trapped in mossy upper montane 

forest at 3600 meters on Mt. Giluwe (BBM-NG 56440). All other specimens originate 

from montane forests between 1800 and 3450 meters. The average elevation of 22 

vouchered trapping localities for this species (represented by specimens at AM, AMNH, 

BBM, BMNH, NMS, and WAM) is 2691 m (median 2780 m, SD 478 m). 

 

Localities: Big Wau Creek, 1600 m, Morobe Province (WAM; Jackson and Woolley 

1993); Mt. Elimbari, ca. 2400 m, Eastern Highlands Province (AM; Dwyer 1983b); Mt. 

Giluwe, 2400-3400 m, Southern Highlands Province (BBM, BMNH); Mt. Kaindi, 2250-

2350 m, Morobe Province (AM, BBM); Mt. Kerigomna, 3050 m, Chimbu Province 

(BBM); Lamende Range, NW of Mt. Giluwe, 2400-3000 m, Southern Highlands 

Province (BMNH); Nondugl, 1800 m, Western Highlands Province (AMNH); Tambul, 
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Murmur Pass, 2800 m, Western Highlands Province (BBM); Tari Gap, 2600 m, Southern 

Highlands Province (BBM); Tomba, 2400-2700 m, Western Highlands Province 

(BMNH); Weiga, ca. 2300 m, Wahgi Mountains, Western Highlands Province (NMS); 

Welya, 2400-2700 m, Western Highlands Province (BMNH); Mt. Wilhelm, 2700-3450 m, 

Chimbu Province (AMNH, BMNH; Laurie 1952; Brass 1964). 

 According to my notes, a specimen of P. fuscus (BBM-NG 56591) attributed to 

Mt. Missim (Morobe Province) by Breed and Aplin (1994:30) originated from Mt. Kaindi; 

I know of no records to date from Mt. Missim. 

 

Diagnostic and descriptive notes: 

Pseudohydromys fuscus is a medium-sized moss-mouse (Tables 2.3, 2.5). Dorsal 

coloration is uniform clear grey above and slightly paler grey below, with the dorsum 

sometimes infused with russet-brown tones and occasionally bearing faint pale flecking, 

especially on the rump. The dorsal surfaces of the manus and pes are white, and the ear is 

light grey. The eye also appears to be less reduced in P. fuscus than in other 

Pseudohydromys (at least in sympatric taxa), and the mystacial vibrissae are longer than 

in other species. It can easily be distinguished from the three other congeners with which 

it occurs sympatrically (P. murinus, P. eleanorae, and P. ellermani) by the size of its 

head, which is noticeably wider relative to these species in life, reflecting its wider 

zygomatic spread and heavier jaw musculature.  

Pseudohydromys fuscus has the shortest relative tail length in the genus 

(averaging 84% of head-body length). The tail is pale overall, with vague light and dark 

mottling over much of its length, and often bears a long and prominent white tail tip 

(about one-fifth to one-third the length of the tail). Though the tails of most 

Pseudohydromys species show a tendency toward a quadrilateral shape in dorso-ventral 

cross-section, this trend reaches its greatest development in P. fuscus, in which the tail is 

seemingly always sub-rectangular in cross-section. There are 16-17 tail rings per 

centimeter in the mid-section of the tail, and the tail hairs meaure less than one tail ring in 

length, shorter than in other Pseudohydromys.  

This species is extremely distinctive craniodentally, which is why it has in the 

past been maintained in the monotypic genus Neohydromys (Laurie 1952). The incisors 
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are strongly proodont and broadened relative to all other species except P. occidentalis 

and P. sandrae (Table 2.5). The lower incisors are correspondingly broadened, very 

elongate, strongly upcurved, and separated from the lower molar arcade by an expansive 

diastema; they match the lower incisors of P. occidentalis in both length and arc shape, 

but are relatively more elongate than in other congeners. The roots of the lower incisors 

extend farther posteriorly in the alveolus of the jaw than in other taxa, nearly reaching the 

articular surface of the articular process (cf. Musser and Heaney 1992:89). The enameled 

faces of both the upper and lower incisors are more intensely red-orange than in all other 

species of Pseudohydromys. The cranium is more robust than in most species (the notable 

exception being P. musseri) and very wide relative to its length, with the zygomata very 

strongly splayed laterally relative to other Pseudohydromys species, surpassed in relative 

width only by the holotype of P. musseri. The posterior palatine foramina are elongate 

and deeply incised, a trait seen elsewhere in the genus only in P. musseri. The nasals are 

very strongly retracted, not overhanging the premaxillae or incisors. As in P. occidentalis, 

P. sandrae and P. musseri, there are two molars in each quadrant of the jaw, and the 

maxillary toothrow is situated well behind the zygomatic plate, which is barely excised, 

being almost vertical. The molars are strongly reduced in size relative to all other species 

of the Pseudohydromys and Neohydromys Species-Groups (Table 2.5). The 

mesopterygoid fossa is markedly constricted, a feature developed to similar extent 

elsewhere in the genus only in the Mayermys Species-Group. The masseteric tubercle is 

weakly developed, and the incisive foramina are relatively short—similar in length to P. 

murinus, but situated relatively farther back in the diastema, extending back beyond the 

zygomatic plate (as in musseri). The postglenoid foramen is extremely expansive, being 

entirely confluent with both the middle lacerate foramen and the foramen ovale.  

 

Biology: 

 

Pseudohydromys fuscus is one of the more widely-distributed species of 

Pseudohydromys (see above). Its recorded geographic distribution is similar to that of P. 

murinus, except that P. fuscus is not known from the Owen Stanley Ranges. It has the 

widest recorded elevational range of any New Guinea moss-mouse species, spanning 
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2000 meters (Table 2.11). In the Hagen and Bismarck Ranges it co-occurs directly with 

three congeners in forests between 2400 and 2800 m (P. murinus, P. eleanorae, and P. 

ellermani), making this the most diverse local community of moss-mice recorded 

anywhere in New Guinea. Critical examinations of available specimens suggest that P. 

fuscus is morphologically and morphometrically homogeneous across its known 

geographic range. 

Pseudohydromys fuscus is a terrestrial, insectivorous murine; judging from 

specimen labels, it is usually taken in snap-traps set on the ground but is sometimes 

captured in live traps. Jackson and Woolley (1993:78) reported specimens collected in 

Elliott (= Sherman) traps, which were either unbaited or baited with sphingid moths. 

Stomach content studies have shown that P. fuscus is largely insectivorous, and consumes 

a greater percentage of lepidopterans than sympatric congeners (Jackson and Woolley 

1993). Its slightly larger eyes, longer vibrissae, more procumbent incisors, and heavier 

jaw musculature relative to other Pseudohydromys species may be correlates of a lifestyle 

specialized for catching and eating moths and butterflies.  

Based on a specimen from Mt. Wilhelm, Lidicker (1968:620) described the 

phallus and baculum of this species in useful detail, and Breed and Aplin (1994) 

described its spermatozoal morphology based on a specimen from Mt. Kaindi (see above). 

According to Lidicker (1968), out of all New Guinean rodents studied (including the 

great majority of genera), “this species and Mayermys ellermani are the only forms 

observed in which the lateral bacular mounds have a cartilaginous core… these two are 

also unique among the hydromyines in having the lateral bacular mounds extending 

farther distally than the tip of the distal bacular cartilage.” Despite its phenetic 

resemblance to other members classified here in the “Neohydromys Species-Group” these 

phallic traits comprise part of a suite of morphological synapomorphies that unite P. 

fuscus as the sister lineage to species of the Mayermys Species-Group (see discussion 

below). 

 

 

Pseudohydromys ellermani (Laurie and Hill, 1954) 
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Type material and locality: The holotype of ellermani is BMNH 53.277, adult male, 

skin and skull, from the northern slopes of Mt. Wilhelm (ca. 05o47’S, 145o01’E, Chimbu 

Province, Papua New Guinea), 8000 feet (= 2424 m), Bismarck Range, collected 22 May 

1950 by F. Shaw-Mayer. 

 

Diagnosis: As for the Mayermys Species-Group; differs from P. germani of south-eastern 

New Guinea in its smaller average body and cranial size and larger teeth (both absolutely 

and proportionately), and from P. carlae n. sp. of the Huon Peninsula in its smaller teeth 

(both absolutely and proportionately) and relatively longer tail (Table 2.3). 

 

Distribution:  

Pseudohydromys ellermani inhabits montane forests throughout the various 

mountain ranges of central New Guinea, including the Snow Mountains, Star Mountains, 

Central Highlands, and Eastern Highlands regions, between 1400 to 2800 meters (Helgen 

2005a), with the great majority of records originating from above 1900 m. Vouchered 

localities from Papua New Guinea include records from Morobe, Eastern Highlands, 

Chimbu, Western Highlands, Southern Highlands, Enga (a new record, based on my 

collections), and West Sepik (= Sandaun) Provinces. The westernmost record is from 

Porokma, near Lake Habbema in the Snow Mountains; the easternmost record is from 

Wau in Morobe Province, Papua New Guinea. 

Most specimens of P. ellermani with explicit associated habitat data (located 

especially at BBM) record their collection from mossy montane forests—in this case, a 

habitat in New Guinea often characterized as “mid-montane forest” and corresponding to 

“lower montane forest” as delineated and described by Grubb and Stevens (1985). The 

mean altitude of collection for 15 trapping localities with explicit elevational data is 2207 

m (median 2200 m, SD 458 m). Unlike most congeners that occur in the middle portion 

of the Central Cordillera (i.e. P. murinus, P. occidentalis, P. fuscus, and P. eleanorae), 

the altitudinal range of this species is not known to extend to or above 3000 m. 

 

Localities: Bafunmin, 1600-2300 m, West Sepik (= Sandaun) Province (BBM); Edie 

Creek, ca. 2100 m, Morobe Province (MVZ; Lidicker and Ziegler 1968); Mt. Elimbari, 
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Chimbu Province (AM); Feramin, 1400 m, West Sepik (= Sandaun) Province (BBM); Mt. 

Giluwe, 2700-2800 m, Southern Highlands Province (BBM, BMNH); Mt. Kaindi, 2350 

m., Morobe Province (AM, PNGM); Mt. Karimui, 1550 m, Chimbu Province (AM); Mt. 

Missim, 1980 m, Morobe Province (BBM); Purosa, 1970 m, Eastern Highlands Province 

(AMNH; Brass 1964); Lake Tawa, ca. 2200 m, Enga Province (AM); Porokma, 2800 m, 

Papua Province (Indonesia); “Wau”, no altitude, Morobe Province (PNGM); Welya, ca. 

2700 m, Western Highlands Province (BMNH); Mt. Wilhelm, ca. 2400 m, Chimbu 

Province (AMNH, BMNH; Laurie and Hill 1954; Brass 1964). 

An additional specimen from Mt. Bosavi, 2100 m (Southern Highlands Province) 

is provisionally referred to this species, but may represent a distinct taxon (see below). 

 
 

Revised diagnosis and description:  
 
Pseudohydromys ellermani is a medium-sized moss-mouse bearing the 

characteristic traits of the Mayermys Species-Group. It is equivalent to both other 

members of the Mayermys Species-Group in head-body length (Table 2.3) but is 

absolutely lighter in bodyweight and has a less chunky appearance compared to P. 

germani. The fur is soft, dense, and smoky grey in colour above (the fur is grey with 

brown tips) and slightly paler below, occasionally with white markings on the breast. The 

tail averages slightly longer than the head-body length (mean of 106%). The tail is brown, 

often mottled with paler markings over its length, and usually with a short white tail tip. 

There are 15 to 18 tail scales per centimeter in the mid-section of the tail, and the tail 

hairs measure 1.5 to 2 hairs in length. The ears and dorsal surfaces of the manus and pes 

are usually more-or-less flesh-coloured, sometimes light grey. 

 The skull of P. ellermani is relatively long and narrow, and distinctly flattened 

dorsoventrally relative to species in the Pseudohydromys and Neohydromys Species-

Groups. The incisors are strongly proodont. The skull averages slightly shorter and 

relatively much narrower than in P. germani, and is equivalent in size to that of P. carlae 

n. sp. but the interorbital region is more greatly constricted (Table 2.7). When the skull is 

held with the palate in the horizontal plane, the top of the skull slopes linearly from the 

posterior braincase to the nasals. The molars are relatively larger than in P. germani but 
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relatively smaller than in P. carlae n. sp. (Table 2.7). One specimen retaining M2 on the 

right side of the jaw (measuring 0.2 x 0.2) has been reported from Mt. Kaindi (Lidicker 

and Ziegler 1968:57); another skull from Porokma in the Snow Mountains retains a 

minuscule M2 in the left side of the jaw. All other museum specimens have only one 

molar in each jaw quadrant.  

 

Geographic variation:  

 In my assessment, specimens attributed here to P. ellermani can be divided into 

three morphological clusters, representing an eastern cluster (typical ellermani, from the 

Eastern Highlands, Central Highlands, and Star Mountains), a western cluster (from the 

Snow Mountains), and a sample represented by a single specimen from Mt. Bosavi, an 

outlying peak in the Kikori River Basin. These are discussed here without allocation of 

formal taxonomic status, as further comparative analyses are needed. Shown in Table 2.7 

are univariate statistics for selected specimens representing these different populations. 

 

Eastern populations. Specimens in this cluster (represented by the red ellipse in Fig. 2.23) 

derive from montane forests (1400 to 2800 m) in New Guinea’s Eastern and Central 

Highlands (Mts. Kaindi and Missim, the Purosa and Welya areas, Mts. Karimui, Elimbari, 

Wilhelm, and Giluwe [type locality of ellermani], and the Porgera area; specimens 

examined at AM, AMNH, BBM, BMNH, and MVZ) and the Star Mountains (Bafunmin, 

Feramin; specimens at BBM). These populations differ most notably from Snow 

Mountains specimens referred to P. ellermani in their absolutely narrower postorbital 

constriction (< 4.5), lower-domed braincase (< 6.7), and narrower incisors (< 1.8 at the 

roots). Populations in this cluster variably occur in sympatry with P. murinus, P. fuscus, 

P. eleanorae, and Mirzamys norahae n. gen. n. sp. (see below) in the Central Highlands, 

with P. murinus and P. fuscus in the Eastern Highlands, and with P. occidentalis and 

Mirzamys louiseae n. gen. n. sp. (see below) in the Star Mountains.  

 

Snow Mountains. This group (indicated by the green triangle in Fig. 2.23) is represented 

by a series of specimens collected near Lake Habbema in the Snow Mountains (2800 m) 

in 1998 (AM M26880, 26881, 26984, 26987). These very closely resemble eastern P. 
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ellermani, but (as noted above) have an absolutely wider postorbital constriction (> 4.5), 

higher braincase (> 6.7), and broader incisors (> 1.8 at the roots) than eastern populations 

of P. ellermani, but otherwise are highly similar, especially in overall cranial and external 

size, and in the absolute and relative size of the molars (Fig. 2.23, Table 2.7). Additional 

specimens collected from intervening geographic areas (i.e. the western Star Mountains 

and the eastern Snow Mountains) may in the future bridge the apparent morphometric 

gap between these geographically-disjunct clusters, or, alternatively, might further 

illuminate their divergence. At present I comfortably assign this sample to P. ellermani. 

This western population of P. ellermani is sympatric with P. patriciae and P. occidentalis, 

both of which also are recorded at Lake Habbema. 

 

Mt. Bosavi. A single one-toothed moss-mouse specimen (BBM-NG 103485), collected at 

2100 m in 1973 by A.B. Mirza, documents the occurrence of a Mayermys Species-Group 

Pseudohydromys on Mt. Bosavi (= Mt. Leonard Murray; 6o33’S, 142o50’E, Southern 

Highlands Province, Papua New Guinea). Mt. Bosavi is a volcanic peak in the Kikori 

River Basin ca. 2900 m in maximum elevation (though Diamond [1985] cites a figure of 

only 2400 m), situated near the southern margin of New Guinea’s extensive Central 

Cordillera, yet fully isolated from these ranges by the lower-elevation valleys of the 

Rentoul and Hegigio-Kikori Rivers (de Boer 2000; Diamond 1985). Though it otherwise 

resembles P. ellermani in most cranial and external aspects, this specimen has an 

unusually broad skull for its length, and smaller molars than any other Pseudohydromys 

(see Fig. 2.23), smaller even than in P. germani (Helgen 2005a). Because only one 

specimen is available, and my notes mention that the teeth of this specimen are worn, this 

unique sample is here retained within the taxonomic boundaries of P. ellermani pending 

further examinations. However, a number of other specimens of P. ellermani included in 

these analyses also have worn teeth, but none of their molars approach a similarly small 

size. I suspect that this population will ultimately be shown to represent an undescribed, 

smaller-toothed species distinct from P. ellermani, but evaluating this hypothesis will 

require a closer examination of this sole specimen (I did not fully recognize its 

significance when I first examined it), or, more ideally, the collection and comparison of 

additional specimens from Mt. Bosavi pending future surveys. Given its relatively very 
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wide skull, small teeth, and rather wide mesopterygoid fossa, another possibility that 

requires careful consideration is that the Bosavi specimen might instead represent 

Pseudohydromys germani, not P. ellermani (see below). The middle and upper forested 

reaches of Mt. Bosavi, still little explored mammalogically, are now known to support a 

newly-described, locally endemic species of Mallomys, collected by Mirza on the same 

expedition (see Chapter 3). First highlighted here, the apparent morphological uniqueness 

of multiple murine lineages from Mt. Bosavi (i.e. Mallomys and potentially 

Pseudohydromys) indicates the largely-unrealized biotic significance of this peak’s 

montane forests, which seem to have been the site of considerable evolution in isolation, 

and the need for further targeted inventory and conservation attention on their behalf. 

 

Biology:  
 

Pseudohydromys ellermani has the widest recorded distribution of any moss-

mouse in New Guinea. Across its full geographic range, this species occurs syntopically 

with at least five congeners, though the number and identity of this sympatric assemblage 

varies with locality. In the Snow Mountains (at Porokma), P. ellermani has been recorded 

sympatrically with P. patriciae and P. occidentalis; in the Star Mountains (at Bafunmin) 

with P. occidentalis; in the Central Highlands (e.g. at Welya, Mt. Wilhelm) with P. 

murinus, P. eleanorae, and P. fuscus; and in eastern Papua New Guinea (at Mt. Kaindi) 

with P. murinus and P. fuscus. It has also been collected either syntopically or in the 

same immediate area as both species of Mirzamys n. gen., and with Microhydromys 

richardsoni (in the vicinity of Telefomin). 

Available evidence suggests that Pseudohydromys ellermani is entirely terrestrial. 

Though not commonly trapped, it has been taken in snap-traps, Elliott/Sherman traps, and 

pitfall traps. Lidicker and Ziegler (1968) recorded the capture of four males “under two 

large adjacent logs in mossy forest” at about 2100 m. I once snap-trapped a specimen of 

P. ellermani precisely at nightfall, catching the animal less than two minutes after laying 

down the trap at one end of a log across a creek, baited with an earthworm (AM specimen 

from Lake Tawa). Jackson and Woolley (1993) apparently captured specimens in Elliott 

(= Sherman) traps which were either unbaited or baited with sphingid moths. 
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This species is insectivorous. Jackson and Woolley (1993) studied stomach 

contents from specimens of this species (and of two sympatric congeners, P. murinus and 

P. fuscus) on Mt. Kaindi. In nine specimens of P. ellermani, insects other than 

lepidopterans occupied 45.8% of the relative surface area of the gut, and lepidopterans 

occupied 11.9%. The gut contents of P. ellermani were similar to those of both other 

congeners, especially P. murinus, except that P. murinus appears to consume more fungi 

and more oligochaete worms than P. ellermani (notably, earthworms were found to be 

lacking in the diet of P. ellermani). Pseudohydromys fuscus differs from both species in 

consuming a significantly higher proportion of lepidopterans. In other words, all three of 

these sympatric moss-mice are apparently predominantly animalivorous, but P. murinus 

may eat more fungi and more worms than P. ellermani, and P. fuscus more moths and 

butterflies. Jackson and Woolley (1993:81) observed that “the extreme reduction of molar 

teeth in Mayermys ellermani suggests a different diet to the other ‘moss-mice’… however, 

dietary analysis did not reveal any difference.” More detailed study of the diet in P. 

ellermani (and other members of the Mayermys Species-Group) is needed. The molars in 

these species are more reduced in number, size, and occlusal morphology than in any 

other rodent, which (in spite of these results) strongly indicates that species in the 

Mayermys Species-Group have a highly specialized diet. Notably, in Rhynchomys, a 

Philippine murine in which the molars show similar (convergent) reduction and 

simplification (though with M2 retained), these dental attributes are associated with a 

vermivorous diet (Rickart et al. 1991; Heaney et al. 1999). 

The basic behavioral ecology of all moss-mice, like that of essentially all 

Melanesian murids, remains entirely unstudied. However, in some cases data derived 

from museum specimens offer potential insights into behavior, though any such 

indications must be considered speculative until verified in the field. Lidicker and Ziegler 

(1968) commented that “it is curious that all eight reported specimens [of P. ellermani] 

are males.” Flannery (1995a:246) also mentioned this bias. Though larger samples are 

now available, still the ratio of males to females represented in world museum collections 

is strongly skewed toward males; the same is true in the small available samples of both 

other species in the Mayermys Species-Group, P. germani and P. carlae n. sp. (Table 

2.12). For all taxa in the Mayermys Species-Group combined, the sex ratio of adult males 
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to adult females in collections is 71: 29 (n = 35). A similar bias does not characterize 

other Pseudohydromys species (Table 2.12). This potentially points to a difference in 

behavior between species of the Mayermys Species-Group and other Pseudohydromys. 

Unless the sex ratio in Mayermys Species-Group species is high-skewed toward males 

naturally, these combined trapping data suggest to me either that males may well have 

larger home ranges than females, or perhaps that the species of the Mayermys Species-

Group have a different system of sex-biased dispersal than seen in other Pseudohydromys. 

Because this ratio characterizes results both from snap-trapping and pitfall trapping, it 

appears that males are truly more mobile than females, rather than simply being more 

inclined to approach a baited trap.  

Lidicker (1968) figured the baculum of this species and described the phallus in 

useful detail, and Breed and Aplin (1994) described the spermatazoal morphology of P. 

ellermani based on specimens from Mt. Karimui. 

 

 

Pseudohydromys germani (Helgen, 2005) 

 

Type material and locality: The holotype of germani is AM M29245, adult male, skull 

and study skin, from Munimun Village (09o53’S, 140o23’E, Maneau Range, near Agaun, 

Milne Bay Province, Papua New Guinea), 1300 m, collected 11 August 1992 by P. 

German (field number FR341). 

 

Distribution:  

Pseudohydromys germani is known only from lower montane forests in the Owen 

Stanley Ranges, including the far south-eastern Maneau Range, from 1300 to 1570 

meters (Fig. 2.24). This recorded elevational range of P. germani averages considerably 

lower than that of other species in the Mayermys Species-Group (Table 2.11). A 

specimen taken in higher-altitude forest (2100 m) on Mt. Bosavi in the Kikori River 

Basin (Fig. 2.23) closely resembles P. germani in several aspects, and further detailed 

study of this specimen is needed to determine whether it represents P. ellermani, P. 
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germani, or an additional undescribed species in the Mayermys Species-Group (see 

above). 

 

Diagnostic and descriptive notes: 

 All three species of the Mayermys Species-Group are equivalent in head-body 

length (Table 2.33), but compared to both P. ellermani and P. carlae n. sp., 

Pseudohydromys germani is heavier and has a markedly chunkier appearance. Fur 

coloration matches that of P. ellermani and P. carlae n. sp. (soft, dense, smoky grey 

pelage above and below). The ear differs from both in being dark grey rather than flesh-

coloured. The pelage is long and thick, measuring ca. 10 mm on the mid-back. The tail is 

dark grey, subequal to the head-body length, occasionally mottled with pale specks across 

its length, and bears a distinct white tail tip 13 to 22 mm in length. There 14-18 tail scales 

per centimeter in the midsection of the tail, and the tail is more sparsely furred and the 

tail hairs are shorter than in P. ellermani and P. carlae n. sp., measuring only about 1 tail 

scale in length.  

 The skull of P. germani averages larger in overall size than in P. ellermani or P. 

carlae n. sp., and appears substantially more robust, with the width across the zygomata 

measuring absolutely larger, and the rostrum and braincase relatively broadened. The 

incisors are proodont but not as procumbent as in P. ellermani and P. carlae n. sp., and 

the molars are absolutely and relatively smaller than in both species (length of M1 ≤ 0.7). 

The interorbital region is wider than in P. ellermani and P. carlae n. sp., with the frontals 

in particular more greatly inflated laterally, and the rostrum is more flat-topped and less 

downward sloping when viewed in lateral profile.  

 

Biology:  

 Pseudohydromys germani is a terrestrial murine, presumably very similar in 

habits to its slightly better-known relative, P. ellermani. It is now known from three 

specimens, which together further confirm that it is a well-marked species easily 

distinguished from P. ellermani (cf. Helgen 2005a). The holotype, the only specimen 

previously reported, was taken on the ground in a snap-trap baited with beetle larvae 

(Flannery 1995a; Helgen 2005a). Two newly-collected specimens from Mt. Obree 
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(Northern Province, Papua New Guinea) extend the known distribution of this species 

northward into the main body of the Owen Stanley Range (Fig. 2.24). These specimens 

were taken in forest at 1570 m in pitfall traps placed along a drift-fence trapline, intended 

for catching reptiles and amphibians. Notably, specimens of both P. berniceae and P. 

murinus were also collected in pitfall traps at this same site and elevation. All three 

known specimens of P. germani are male. 

 As noted above in the description of P. berniceae, recent field and systematic 

studies are increasingly highlighting the biotic distinctiveness of the Owen Stanley 

Ranges relative to other montane areas of New Guinea. Forests in these mountains 

support a diverse and regionally unique local mammal assemblage that features a 

considerable number of mammalian endemics, including the bandicoot Microperoryctes 

papuensis, the dasyure Murexia rothschildi, and, in addition to P. germani and P. 

berniceae, the murids Rattus vandeuseni and Chiruromys lamia. As-yet-undescribed 

species in the genera Leptomys and Coccymys have also been collected in these 

mountains, both during recent surveys and during earlier efforts to explore the fauna of 

south-eastern New Guinea (Brass 1956; Musser et al. 2007). 

 

 

Pseudohydromys carlae new species 

 

Holotype: BBM-NG 104996, adult male, body fixed in formalin and stored in 70% 

ethanol (Fig. 2.30), with skull extracted and cleaned, from “3 kilometers north-west of 

Teptep” (Teptep = 05o57.2’S, 146o33.7’E, Madang Province, Papua New Guinea), 3000 

m, Finisterre Range, Huon Peninsula, collected 23 November 1975 by A.B. Mirza. The 

skull of the holotype is currently being cleaned at AM; though not figured here, a 

photograph of the skull will be included in the publication formally describing this taxon. 

 

Paratypes: Two specimens, both collected 24 October 1975 by A.B. Mirza at the Teptep 

Patrol Post, 2560 m, Finisterre Range—BBM-NG 104864 (adult male, stored in fluid, 

with skull extracted) and BBM-NG 104895 (adult male, stored in fluid). 
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Distribution: Pseudohydromys carlae is known only by the type series of three 

specimens, trapped near Teptep in the Finisterre Mountains on the Huon Peninsula 

between 2560 and 3000 m. No moss-mouse species has previously been recorded from 

the Huon Peninsula. 

 

Diagnosis: As for the Mayermys Species-Group; differs from other members of the 

Species-Group (P. ellermani and P. germani) in its proportionally shorter tail (which 

lacks a colour-contrasting terminal tail-tip), absolutely larger molars (length of M1 > 1.0), 

shorter incisive foramina, and wider interorbital region (Tables 2.3, 2.6, 2.7). 

 

Etymology: For Carla Kishinami of the Bishop Museum in Honolulu, in recognition of 

her many assistances in my studies of New Guinea mammals. I recommend “Huon one-

toothed moss-mouse” as an appropriate common name. 

 
Description:  
 

This small murine is represented by three previously-overlooked moss-mice 

specimens collected by A.B. Mirza, until recently stored together in a jar at the Bishop 

Museum with skulls in situ. Last year I removed the skulls of two of these specimens, 

revealing (to my excitement) just a single molar in each quadrant of the jaw, each less 

reduced than in the two previously described taxa of the Mayermys Species-Group. 

Pseudohydromys carlae is similar to P. ellermani in overall body size. It is a 

considerably less chunky rat than P. germani, as evidenced by differences in body weight 

(Table 2.3) and in direct comparisons of intact fluid specimens. As all three specimens 

are stored in alcohol and were collected more than three decades ago, it is difficult to 

assess exactly the coloration of the pelage, but I can detect no fur colour differences 

between any of the three species of the Mayermys Species-Group. The pelage is as 

described for P. ellermani and P. germani (soft, dense, smoky grey pelage above and 

below), and the tail, surfaces of the manus and pes, ear, and muzzle are flesh-coloured, as 

in P. ellermani (the tail and ear are darker in P. germani). The pelage measures ca. 7 mm 

on the mid-back. In the three available specimens the tail averages 7% shorter than the 

head-body length—considerably shorter in absolute and relative terms compared to P. 
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ellermani and P. germani (Table 2.4). A contrastingly-coloured pale terminal tail-tip, 

present in both other species of the Mayermys Species-Group, is not evident in P. carlae. 

There are 15-17 tail scales per centimeter in the midsection of the tail. Like P. ellermani, 

the tail appears heavily haired when viewed in magnification, with the tail hairs 

measuring 1.5 to 2 tail scales in length (in P. germani the tail is more sparsely furred, 

with the hairs subequal to the tail scales).  

 In general size, the skull of P. carlae appears to be somewhat smaller than that of 

P. ellermani or P. germani, though few skulls of this new taxon are available (and 

condyloincisive length can be measured in only one). The skull is a close match for P. 

ellermani, but immediately distinguished from the more robust P. germani (see above). 

The most striking difference between P. ellermani and P. carlae is found in the size of 

the molars, which, though still very small (and exhibiting the characteristic molar features 

of the Mayermys Species-Group, described above), nevertheless measure absolutely and 

proportionately larger in P. carlae than in P. ellermani and P. germani (with length of M1 

≥ 1.0 a convenient diagnostic metric, at least in light of specimens currently available). 

The interorbital region is less strongly constricted than in P. ellermani and P. germani, 

and the incisive foramina are very short. 

 
Biology:  

Essentially nothing is yet known of this species’ basic biology. Judging from its 

closest relatives and proportionally shortened tail, this murine is undoubtedly terrestrial. 

All three known specimens were taken in snap-traps, and all are male (see account of P. 

ellermani, above). The holotype of P. carlae was collected at a higher elevation than any 

other specimen representing a moss-mouse of the Mayermys Species-Group.  

The mountains of the Huon Peninsula are separated from the mountain ranges of 

New Guinea’s expansive Central Cordillera by the lowlands of the Markham River 

Valley. These mountains support a diverse vertebrate fauna featuring a considerable 

number of globally-endemic montane taxa which have presumably differentiated here in 

isolation. In addition to P. carlae, several other mammal species (and myriad marked 

subspecies) are endemic to montane habitats in the Huon, including the macropodids 

Dendrolagus matschiei and Thylogale lanatus and the murine Mallomys hercules (see 
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Chapters 3 and 6). Though P. carlae is only recorded from the Finisterres at present, its 

distribution is most likely to extend throughout the other contiguous mountain ranges of 

the Huon Peninsula (the Saruwaged, Rawlinson, and Cromwell Ranges), though there are 

indications that the Finisterres may support a small-bodied murine fauna somewhat 

different from the other Huon Ranges. For example, one of the rodents that I trapped 

most commonly during a brief visit to the Finisterres (January 2003) was Lorentzimys 

nouhuysi, a species not represented in the extensive collections of murines collected in 

the Rawlinson and Cromwell ranges during the Seventh Archbold Expedition to New 

Guinea (Van Deusen 1978). 

 

Relationships within the genus Pseudohydromys 

 

Immediate relationships between most species of Pseudohydromys are difficult to 

discern, mainly on account of the highly distinctive craniodental morphologies evident 

within the genus. In my view seven principal lineages can be identified within the genus, 

as follows: 

 

Pseudohydromys murinus + P. berniceae. These two species are similar in qualitative 

cranial and external morphology, though they differ rather markedly in average body size, 

have been collected syntopically (in the same pitfall line), and have very different 

elevational associations. They are the two smallest species in the genus, each with 

blackish-brown fur and molars less reduced in relative size than in all other congeners, 

and the only two-molared species of Pseudohydromys in which the tail averages longer 

than the head-body. Though each of these traits are potentially symplesiomorphic, on 

account of their very close morphometric and phenetic resemblance I regard them as 

sister species, a hypothesis that remains to be tested with other types of comparisons. 

 

Pseudohydromys eleanorae. As discussed above, this newly-diagnosed “cryptic” species 

is similar in size to P. murinus and sympatric with it in the Bismarck and Hagen Ranges. 

Despite being overlooked in the past, it is a highly-distinctive species, and its 

phylogenetic affiliations remain unestablished. Here I cautiously ally it with P. murinus/P. 
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berniceae principally on the basis of morphometric affiliation (e.g. Fig. 2.3)—a working 

hypothesis to be challenged in future phylogenetic comparisons (Fig. 2.40). 

 

Pseudohydromys patriciae. This newly-described species is morphologically remote 

relative to all other taxa. As, discussed above, the skull recalls P. murinus and P. 

berniceae in certain aspects, but these resemblances are generally superficial or likely to 

be symplesiomorphic. The relationships of this species with respect to all other members 

of the genus must be regarded as entirely uncertain (Fig. 2.40). 

 

Pseudohydromys musseri and Pseudohydromys sandrae. Both of these species, though 

each known by a single specimen, are highly distinctive relative to each other and to all 

other Pseudohydromys. However, I unite them together both on account of their 

morphometric resemblance (Fig. 2.3) and because both have short pelage, molars that are 

relatively narrower than in other two-molared species of Pseudohydromys, and chromatic 

patterning unique in the genus, such that coloration of the dorsum and venter contrast 

rather strongly. 

 

Pseudohydromys occidentalis. Except for the excessively reduced molars of the latter 

species, Pseudohydromys occidentalis is phenetically close to P. fuscus, but lacks several 

derived traits that appear to unite P. fuscus as sister to the Mayermys Species-Group (see 

below). Still, it shares key apomorphic traits (a posteriorly shifted molar row, confluence 

of the postglenoid and middle lacerate foramina) with both this larger assemblage (i.e. 

fuscus + Mayermys Species-Group), from which it is morphometrically disjunct (e.g. Fig. 

2.2) and with P. musseri/P. sandrae, with which it shows close morphometric affinity 

(Fig. 2.3). On the basis of these phenetic relationships, I associate P. occidentalis 

phylogenetically with these latter two species (Fig. 2.40)—again, a working hypothesis 

that requires testing with other comparisons. 

 

Pseudohydromys fuscus. Though in the accounts above I have united P. fuscus with 

several other species in the “Neohydromys Species-Group” for diagnostic convenience, 

this species is in fact quite isolated from other members of this Species-Group, both in 
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terms of comparative cranial anatomy and in its morphometric relationships. There can 

be little doubt that P. fuscus constitutes the sister lineage to the Mayermys Species-Group; 

these two lineages share a number of derived traits not seen in other members of the 

genus, including markedly proodont incisors, an excessively-shortened and posteriorly-

shifted molar arcade, an extremely narrowed mesopterygoid fossa, and the presence of 

cartilage in the lateral bacular mounds in the phallus (Fig. 2.40). 

 

Pseudohydromys ellermani + P. carlae + P. germani. As discussed in the generic 

introduction, the three intimately-related species of the Mayermys Species-Group have 

similarly highly-derived skulls and the molar row reduced to a single peg-like molar; they 

are clearly a monophyletic species-group (Fig. 2.40). On the basis of size and colour, P. 

ellermani and P. carlae are more similar phenetically than either is to P. germani (see 

above), but P. germani and P. ellermani are both distributed in the Central Cordillera, 

and have molars more reduced in size (an apomorphic trait) than P. carlae. Thus in my 

view these two Central Cordilleran taxa are best considered sister-taxa on current 

evidence, to the exclusion of the geographically-outlying P. carlae. 

 

Beyond delineating my impressions of basic lineages within the genus, I have 

constructed a preliminary interpretation of their potential interrelationships (Fig. 2.40). 

(As noted above in the generic introduction, hypothesized lineages do not perfectly 

correspond to my diagnostic Species-Groups used in the species diagnoses above, which 

are phenetic groupings of convenience only.) Clearly, more rigorous phylogenetic 

assessments are desirable. However, given the isolated morphological nature of many of 

these lineages within the genus, I argue that this ‘gestalt’ estimation (based as it is on a 

combination of both morphometric and qualitative considerations) can be regarded as the 

best available working hypothesis of relationships among moss-mice until molecular data 

are assembled to approach the problem independently and with greater precision. 

Because the various lineages of Pseudohydromys are clearly very closely-related 

genetically (cf. Watts and Baverstock 1994, 1996), molecular investigations using a 

common mitochondrial marker for mammals (such as cyt b) and drawing from sufficient 

samples should provide considerable insight into species-limits, interspecific 
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relationships, and relative timing of diversification within Pseudohydromys and 

Mirzamys. These types of studies, commonly used to investigate evolutionary 

relationships and patterns of diversification for mammals in essentially all other tropical 

and temperate areas worldwide, have barely begun in New Guinea. 

 

A new hydromyin genus 

 

Mirzamys new genus 

 

Type species and content: 

The type species of Mirzamys is M. louiseae n. sp. The genus is recorded to date 

only from western Papua New Guinea, both in the Star Mountains, where it is represented 

by M. louiseae n. sp., and at Porgera in the Central Highlands, where it is represented by 

M. norahae n. sp. 

 

Diagnosis:  

Mirzamys comprises two species of small-bodied, terrestrial, brownish-grey 

murines. Species of Mirzamys appear to be more similar to Pseudohydromys than to any 

other rats, but are distinguished from that genus by the following combination of 

characters (cf. Fig. 2.31): 1) larger body and cranial size than in Pseudohydromys, with 

condyloincisive length measuring ≥ 26;  2) a longer, slender, tapering rostrum that 

features premaxillae that jut forward laterally well beyond the faces of the upper incisors, 

elongate nasals that overhang these extended premaxillae, and more elongate incisive 

foramina (measuring 14-16% of condyloincisive length); 3) a relatively large stapedial 

foramen, large foramen ovale, and sharply-defined groove in the ventral surface of the 

pterygoid plate, apparently for the passage of the infraorbital branch of the stapedial 

artery, indicating retainment of the plesiomorphic murine cephalic arterial pattern; 4) 

opisthodont upper incisors with weakly-coloured orange-yellow faces, and moderately 

elongate lower incisors with ivory enamel faces; 5) a less expansive middle lacerate 

foramen; 6) a larger braincase, both wider and higher-domed; 7) a less reduced 

interparietal bone, less shortened antero-posteriorly; 8) two larger molars in each 
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quadrant of the jaw, with the upper molars bearing high cusps and more expansive t1 and 

t4, and the lower molars with higher cusps, especially on the anterocentral and labial 

cusps. Further traits are reviewed below in the species accounts of Mirzamys louiseae n. 

sp. and M. norahae n. sp. 

 

Etymology:  

 The generic name honors Abid Beg Mirza, formerly of the Bernice P. Bishop 

Museum in Hawaii, a very notable collector of Melanesian mammals. Mirza collected the 

majority of known specimens of the type species of this new genus. Further, during his 

career with the Bishop Museum he collected specimens of seven of the 14 New Guinea 

moss-mice species formally recognized in this revision, more than any other current or 

past mammalogist. For example, his collections include the only known specimens to 

date of both P. musseri and P. carlae. 

 
 

Mirzamys louiseae new species 

 

Holotype:  BBM-NG 98484, adult male, study skin and skull, from the “Star Mountains” 

(= Hindenburg or Blucher Range) in the “Western District, Territory of Papua” (Western 

Province, Papua New Guinea), at 10500 ft (= 3180 m), collected 9 March 1970 by A.B. 

Mirza. The holotype was snap-trapped in mossy upper montane forest (“moss forest” on 

the skin tag). 

 

Referred specimens:  

 

West Sepik (= Sandaun) Province, Papua New Guinea 

BBM-NG 55422A (male, skin only), and BBM-NG 55422A (male, skin only), from 

Oksapmin (05o13.5’E, 142o13.2’E), 1900 m, collected 19 October 1968 by R. Traub and 

A.B. Mirza. BBM-NG 98455 (female, skin and skull, collected 17 February 1970), BBM-

NG 99986, adult male, skin and skull, 13 April 1971), and BBM-NG 100117 (male, skin 

and skull, 25 April 1971), from Lake Louise (05o00’E, 142o19’E), 2591-2800 m, 

collected by A.B. Mirza. BBM-NG 108216 (male, skin and skull), from Bafunmin 
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(05o08’S, 141o26’E), 2300 m, collected 7 April 1980 by P.K. Wanga. BBM-NG 105241 

(male, body in alcohol with skull removed and cleaned), locality unspecified, collected 8 

July 1976 by T. Bukam. 

 

Western Province, Papua New Guinea 

BBM-NG 98605 (male, skin and skull, collected 15 March 1970), BBM-NG 98606 (male, 

skin and skull, 15 March 1970), BBM-NG 98610 (male, skin and skull, 16 March 1970), 

BBM-NG 98611 (female, skin and skull, 16 March 1970), BBM-NG 100246 (male, skin 

and skull, 28 May 1971), BBM-NG 100248 (female, skin and skull, 29 May 1971), and 

PNGM 24228 (male, skin and skull, date uncertain), from the type locality (“Star 

Mountains” [= Hindenburg or Blucher Range]), 10500 ft (= 3180 m), collected by A.B. 

Mirza. 

 

Distribution: Mirzamys louiseae is recorded from mid and upper montane forests and 

from subalpine grasslands just to the east of the Papua New Guinea border in the Star 

Mountains region of central New Guinea (i.e. the Victor Emmanuel and Hindenburg 

Ranges), from 1900 to at least 3180 m, though it is likely to extend to even higher 

elevations (Fig. 2.34). The mean elevation of six known trapping localities is 2649 m 

(median 2696 m; SD = 493 m). It can be expected in similar habitats in the western Star 

Mountains, across the Indonesian border—mountains which remain very poorly 

inventoried for mammals but support a biota similar to that in the eastern Stars (Helgen 

2007). This species has been collected syntopically with two smaller moss-mice, 

Pseudohydromys occidentalis and P. ellermani. 

 

Diagnosis: As for the genus; differing from M. norahae n. sp. (see below) in its darker 

pelage, proportionally longer tail, longer hindfeet and ears, longer rostrum, narrower and 

more slender zygomata, smaller auditory bullae, longer and wider bony palate, and larger 

foramen ovale (Tables 2.8, Figs. 2.36, 2.38). 

 

Etymology: After Lake Louise, one of several sites where this species has been collected. 

I recommend “Star Mountains moss-rat” as an appropriate common name. 
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Description and comparisons: 

Mirzamys louiseae is a small murine (total length averaging 222 mm) with a dark 

grey-brown dorsum and venter. The fur is dark brownish-grey both above and below, the 

hairs being grey for most of their length, with dark brown tips. In overall pelage 

coloration it most closely resembles the much smaller-bodied Pseudohydromys murinus 

of eastern New Guinea (Fig. 2.37). The fur of the dorsum is soft, long (ca. 12 mm on the 

lower back), and extremely thick. In some specimens, especially in younger animals, the 

underside is less strongly infused with dark brown than the dorsum, rendering it a paler 

grey. There is often faint pale flecking on the mid-back and/or rump, and in some 

specimens there is a light russet-brown patch of fur on the throat. The tail is subequal to 

the head-body length (Table 2.10) and is pigmented dark, appearing blackish-brown, 

though a variable degree of somewhat paler mottling is evident along its length. A pale 

terminal tail-tip, expressed to some extent in most Pseudohydromys species, is lacking in 

Mirzamys. There are 13-15 tail scales per centimeter in the mid-section of the tail, and the 

tail hairs measure one to 1.5 tail scales in length. The eye is extremely small. The long 

dorsal pelage is shorter on the forearms and head, and does not extend to the immediate 

area around the eye, creating the impression of a paler eye-ring. The ears are moderately 

long, ovate, and dark grey. The mystacial vibrissae are fine and moderately long, the 

longest measuring ca. 50 mm and extending behind the ears when pressed to the sides of 

the head.  

The surfaces of the manus and pes appear dark and are covered in brown hairs. 

The hindfoot is fairly long and relatively narrow (ca. 5-7 mm in breadth). The digits of 

the manus and pes are long and slender, terminate ventrally in fleshy digital pads, and 

bear long, sharp, sickle-shaped claws, except for the first digit of the manus, which bears 

an elongate nail. The palmar surfaces are composed of three fleshy interdigital pads, a 

large hypothenar pad, and a smaller thenar pad. The plantar surfaces feature four fleshy 

interdigital pads, an elongate thenar pad, and a much smaller hypothenar. 

Though a small murine, Mirzamys louiseae is larger-bodied than other previously-

described New Guinean moss-mice, classified here in the genera Pseudohydromys and 

Microhydromys. Among hydromyins M. louiseae is most similar in body and cranial size 
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to Xeromys myoides, a swamp and mangrove dweller of northern Australia and southern 

New Guinea (Magnussen et al. 1976; Van Dyck 1995; Hitchcock 1998), but otherwise 

Mirzamys is smaller than the remainder of hydromyins, including all species (both 

described and undescribed) of Hydromys, Baiyankamys, Parahydromys, Crossomys, 

Leptomys, and Paraleptomys (Flannery 1995a; Helgen 2005b, Helgen unpublished data). 

Judging from study skins and cranial size, I estimate that Mirzamys louiseae probably 

weighs about 30-40 grams. 

The feet of Mirzamys louiseae are similar to those of Pseudohydromys and 

Microhydromys in most aspects. They are not excessively broadened as in amphibious 

hydromyin genera (Hydromys, Baiyankamys, Crossomys, Parahydromys) nor as elongate 

as in the apparently saltatorial genera Leptomys and Paraleptomys (Flannery 1995a). 

Interestingly, Mirzamys seems to exhibit a more conspicuous degree of interdigital 

webbing between digits II-IV of the pes relative to other moss-mice, at least on average, 

with the interdigital membranes extending beyond the second interphalangeal joints to 

incorporate up to one-third of the second phalange between these digits. A similar degree 

of interdigitation is evident between digits III and IV on the manus. In describing 

Mayermys ellermani (here P. ellermani), Laurie and Hill (1954: 134) remarked that “the 

feet [of ellermani] are very similar to those of Pseudohydromys and Neohydromys and 

are of a terrestrial type but, as in Pseudohydromys and Neohydromys, there is a slight but 

definite membrane between the fingers and toes.” Although Laurie and Hill noticed these 

membranes in P. ellermani and other species of Pseudohydromys, interdigital membranes 

in these species are more trivial, usually extending no further beyond the second 

interphalangeal joint than about one-tenth the length of the second phalange between 

these digits, and in my examinations of series of various Pseudohydromys species 

preserved whole in fluid at BBM and AM (P. fuscus, P. ellermani, P. germani, P. carlae, 

P. murinus, and P. patriciae), I can find only the slightest trace of these membranes. The 

weak degree of interdigital “webbing” in Mirzamys is not comparable to the more 

pronounced foot-webbing that characterizes the amphibious hydromyin genera Hydromys, 

Parahydromys, Baiyankamys, and Crossomys (Helgen 2005b), and Mirzamys 

demonstrates no other anatomical specializations that are associated with an amphibious 

lifestyle. Various external features, including its soft, dense pelage, tiny eyes, small feet, 
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moderate tail length, small teeth, and moderately long, narrow rostrum suggest to me that 

it is instead probably entirely terrestrial in its habits. In size, coloration, and general 

external conformation Mirzamys louiseae recalls only Microhydromys or 

Pseudohydromys to any extent, lacking the coppery or rufescent dorsal coloration, 

contrasting pale venter, and (as noted above)  more elongate feet that are characteristic of 

the species of Leptomys and Paraleptomys, the remaining terrestrial hydromyin genera. 

Two adult female specimens of Mirzamys louiseae have information on the 

mammae formula written on the skin tag. In one (BBM-NG 98611) the formula is given 

on the label as “0 : 2 = 4” (i.e. two pairs of inguinal mammae), the typical condition in 

hydromyins. In the other (BBM-NG 98455), it is written as “0 : 1 = 2 ?” (i.e. one pair of 

inguinal mammae).  Both specimens were collected by A.B. Mirza, an experienced 

collector of hydromyins (e.g. Flannery 1989, 1995a; Helgen 2005b). Though it is possible 

that Mirzamys louiseae is polymorphic in its mammae formula, a more likely explanation 

is that the latter specimen, being a younger adult, did not have both sets of teats well-

developed (a supposition that may also explain Mirza’s use of the question mark). Closer 

inspection of the skins in question allows no further resolution. I suspect that, like all 

other hydromyins, the mammae formula in Mirzamys is invariably 0 + 2 = 4, though 

additional specimens are needed to verify this. Indeed, it has been suggested that in one 

other hydromyin, Hydromys hussoni, the mammae may number either 0 + 1 = 2 or 0 + 2 

= 4, but this case too needs further verification (Flannery 1995a:239); my own 

investigations of the type series (e.g. Helgen 2005b) suggest that 0 + 2 = 4 is more typical 

in hussoni (Table 3.12). 

Despite its greater overall body and cranial size relative to species of 

Pseudohydromys (Table 2.8), in most features the skull of Mirzamys louiseae is no more 

qualitatively robust than in the species of Pseudohydromys. The rostrum is relatively 

narrow, the bones of the neurocranium are thin and translucent, and the zygomata are 

delicate and weakly expanded, such that the bizygomatic width is subequal to the breadth 

of the braincase (averaging exactly equal in breadth in M. louiseae, versus slightly to 

stoutly splayed in Pseudohydromys). The rostrum is longer in M. louiseae (e.g. NL/CIL = 

34-39%) than in all species of Pseudohydromys except P. patriciae. The nasals slightly 

overhang the anterior margin of the premaxillae, which (in strong contrast to species of 
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Pseudohydromys) jut as lateral extensions well beyond the anterior face of the upper 

incisors. Amongst other murine genera, this conformation of the anterior rostrum (the 

upper incisors, premaxillae and anterior nasals) also characterizes Leptomys and 

Paraleptomys, and is closely matched in the Sulawesi genus Tateomys, especially in T. 

macrocercus (Musser 1982; Musser and Durden 2002). 

The upper incisors of Mirzamys are slightly opisthodont (Thomas 1919) and their 

enamel faces are pigmented a weak yellow-orange. The mandible closely resembles that 

of Pseudohydromys murinus in conformation but is of course much larger, and features a 

relatively longer diastema. The lower incisors are moderately long and differ from 

Pseudohydromys in their weaker upcurve and in having ivory enamel faces (yellow-

orange in Pseudohydromys). The incisive foramina are moderately broad for their length, 

subparallel, and relatively long (LIF/CIL = 14-16%), conspicuously longer than the 

characteristically short incisive foramina of Pseudohydromys (LIF/CIL = 7-12%). The 

braincase is wide and long, and relatively high-domed in lateral view. The interorbital 

region is slightly constricted behind the moderately inflated naso-frontal region. The 

posterior palatine foramina are short and not deeply excavated. In ventral aspect the 

posterior end of the palate rises gently upward, and may feature a modestly-developed 

palatal spine. The mesopterygoid fossa is not strongly constricted and resembles the 

configuration in P. murinus.  

Mirzamys louiseae has two molars in each quadrant of the jaw, with the upper 

molar row situated immediately behind the zygomatic plate (as in species of the 

“Pseudohydromys Species-Group”). Compared to species of Pseudohydromys, the molars 

of M. louiseae are less reduced in size (MTR/CIL = 14-15%). As in most hydromyin 

genera, molar cusps of the labial row (t3, t6, t9) are lacking or conglomerated beyond 

identification in Mirzamys louiseae (Misonne 1969:157). I can also see no sign of t7 in 

the first upper molars. The cusps of the molars are higher-crowned in M. louiseae than in 

P. murinus, and bear a more expansive t1 and t4. The lower molars are correspondingly 

larger as well, and feature much higher-crowned cusping relative to Pseudohydromys, 

especially on the anterocentral cusp of the first lower molars. 

In contrast to Pseudohydromys, in Mirzamys louiseae the foramen ovale is very 

large, the stapedial foramen is also relatively large, and there is a distinct groove in the 
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pterygoid plate leading from the bulla to the foramen ovale, apparently for the passage of 

the infraorbital branch of the stapedial artery. These are osseous reflections of the 

primitive murine cephalic arterial pattern (Musser and Heaney 1992). Like most 

Melanesian murids, Mirzamys lacks the derived cephalic arterial pattern that 

characterizes all species of Pseudohydromys (in addition to a handful of other, disparate 

New Guinea murine genera, including Leptomys, Lorentzimys, and Mammelomys).  

The postglenoid foramen in M. louiseae is largely or wholly separated from the 

middle lacerate foramen by a bony anterior projection of the auditory bulla, which 

extends to the alisphenoid portion of the pterygoid plate. This unspecialized configuration 

(Musser 1982) is shared with species of Pseudohydromys placed in the Mayermys and 

Pseudohydromys Species-Groups, but a more derived arrangement characterizes species 

of the “Neohydromys Species-Group” (see above). As in Pseudohydromys, in M. louiseae 

the postglenoid foramen is relatively large, but the middle lacerate foramen is less 

expansive than in most species of Pseudohydromys. The foramen magnum is extremely 

broad in Mirzamys, and similar in shape to that of most Pseudohydromys (the narrowed 

foramen magnum of P. patriciae is an exception). 

 

Biology:  

Little is firmly recorded of this species’ habits. It is clearly a terrestrial murine, as 

all known specimens were snap-trapped on the ground. Specimen labels reveal that it has 

been trapped “in forest” (e.g. BBM-NG 108216, Bafunmin, 2300 m), “in moss forest” 

(e.g. BBM-NG 100117, Lake Louise, 2800 m), and “in grass” at the boundary of “moss 

forest and subalpine grassland” (e.g. BBM-NG 100248, “Star Mountains”, 3100 m). The 

great majority of available specimens of this species were taken in this last habitat, the 

interface between mossy upper montane forest and subalpine grassland (see Flannery 

1995:figure on p. 256), though its range of recorded elevations (ca. 1900 to 3200 m) 

indicates that it is an altitudinally versatile inhabitant of undisturbed montane forests. 

Like its sole known congener, M. norahae (see below), I suspect that this species is 

entirely insectivorous. 

It is interesting that neither Flannery and Seri (1990a) nor Hyndman and Menzies 

(1990) encountered this species during extensive mammal survey efforts in the Star 
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Mountains. However, these researchers also did not trap most of the various other 

hydromyins known to occur in the area (including Pseudohydromys occidentalis, 

Pseudohydromys ellermani, Microhydromys richardsoni, Parahydromys asper, and 

Crossomys moncktoni—see Helgen 2007), which suggests that their snap-trapping efforts 

in higher-altitude forest were not as extensive as those of previous workers, particularly 

A.B. Mirza (who collected most hydromyin specimens known from the Star Mountains). 

 
 

Mirzamys norahae new species 

 

Holotype: WAM M21459, adult male, body fixed and stored in 70% ethanol (see 

Jackson and Woolley 1993:86), with skull extracted and cleaned, from the immediate 

vicinity of Porgera (05o28’S, 143o05’E, Enga Province, Papua New Guinea), 2650 meters, 

collected 12 May 1985 by P.A. Woolley (original number PAW 103). 

 

Paratype: PNGM 25058, adult, probably female, study skin and damaged skull, from the 

type locality, 2650 m, collected 23 May 1985 by P.A. Woolley. 

 

Distribution: Known only from the type locality.  

 

Diagnosis: As for the genus; differing from M. louiseae in its more reddish-brown pelage, 

proportionally shorter tail (averaging 86% of head-body length versus 98% in M. 

louiseae), shorter hindfoot and ear, less elongate rostrum, more robust zygomata, shorter 

and narrower bony palate, larger auditory bullae, and smaller foramen ovale (Table 2.8, 

Fig. 2.36, 2.38). 

 

Etymology: The specific epithet honours Norah Cooper, collection manager of the 

Mammal Section at the Western Australian Museum in Perth and authority on 

Australasian small mammals. I am most grateful for her hospitality during visits to Perth, 

her efforts in loaning specimens for my use, and in particular her assistance in describing 
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this distinctive new murine. I recommend “Norah’s moss-rat” as an appropriate common 

name. 

 

Description:  

   

 I first realized the distinctness of this species when I examined the specimen from 

Porgera designated here as a paratype (at PNGM) in early 2003. This specimen, labeled 

“Pseudohydromys occidentalis”, consists of a partially broken skull (shattered behind the 

parietals above and the pterygoid region below, probably by a snap trap) accompanied by 

a poorly-prepared and badly-faded study skin. I recognized this as a moss-mouse 

different from any other, but which showed affinity to Mirzamys louiseae, also 

represented in the PNGM collection (see above). I noticed that Jackson and Woolley 

(1993) mentioned another specimen of “Pseudohydromys occidentalis” from Porgera, 

deposited at WAM, which likewise proved upon examination to represent this new 

species (designated here as the holotype of norahae). Dr. Ken Aplin of CSIRO in 

Canberra photographed and measured the intact skull of this specimen for me (Fig. 2.38), 

and Norah Cooper and Claire Stevenson of WAM have very kindly provided me with 

descriptive notes and photographs, respectively, of the fluid body of the holotype (Fig. 

2.39); this description draws from these sources in addition to my notes on the paratype at 

PNGM. Most of the general characteristics of M. norahae are those of M. louiseae, and 

many of these are not repeated in the description here. Despite this similarity, it is clear 

that Mirzamys norahae is indeed a second, well-marked species in this newly-described 

genus, quite sharply distinct from M. louiseae.  

Mirzamys norahae is equivalent in overall size (cranially and externally) to M. 

louiseae (Table 2.8, 2.10). The tail, measuring 85-87% of head-body length in the two 

available specimens, is relatively shorter than in most specimens of M. louiseae (in which 

the tail is usually subequal to the head and body), though falls within the range of 

variation recorded in that species (Table 2.10). Judging from available measurements 

(Table 2.8, 2.9), the holotype and paratype agree closely in external and cranial 

dimensions and proportions, though the paratype is a little smaller. 
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The dorsal pelage is soft, dense, and long, with the contour hairs measuring ca. 9 

mm and fine guard hairs extending to 14 mm; the hairs are silvery grey with chestnut 

brown tips. The overall dorsal colouration can be characterized as dark chestnut (N. 

Cooper in litt.), i.e. appearing reddish-brown overall, in contrast to the dull, dark, 

brownish-grey fur of M. louiseae. Shorter fur of the same colour extends over the nape, 

crown, forehead, and snout. The rhinarium and dorsal surfaces of the manus and pes are 

cream-coloured, and the muzzle bears a sparse cover of pale chestnut hairs. The pelage of 

the forearms and venter is slightly shorter and with duller grey hair bases than the dorsal 

fur. The eye is extremely small, and not highlighted by an eyering. The ear is shorter than 

in M. louiseae (Table 2.10), as indicated both by field measurements and direct 

examinations. The pinna, bearing short white hairs, is grey-brown on the distal one-third, 

inside and out, and white on the basal two-thirds. The tail is brown and thinly furred, with 

14 scale rings per centimetre in the midsection. The surface of the tail features two silver 

hairs per tail scale, subequal in length to the scales. 

The hindfoot is shorter in M. norahae than in M. louiseae (Table 2.10). The 

palmar and plantar surfaces are smooth, cream-coloured, with distinct pads, the dorsal 

surfaces are lightly furred with chestnut hair, and the digits bear long claws. In the 

holotype the hindfoot measures 4.2 mm in breadth, narrower than in M. louiseae (5-7 

mm). 

 The skull of M. norahae differs metrically from that of M. louiseae in its wider 

bizygomatic width, more constricted interorbital region, slightly narrower braincase, 

shortened bony palate (not marked with a spine on the posterior margin), and slightly 

shorter but relatively broader first molars (Table 2.8, Fig. 2.33). The zygomatic arches are 

slightly thicker, more greatly expanded laterally at their squamosal roots, and more 

bowed in outline, appearing more greatly rounded and not so tapered (measuring 6% 

wider than the braincase breadth in the holotype of M. norahae, subequal to the braincase 

breadth in M. louiseae). Cusps t1 and t4 of the upper molars are larger than in M. louiseae, 

lending the molars a relatively broader appearance relative to their length. The nasals are 

slightly less procumbent, the hamular processes of the pterygoid region are heavier, the 

foramen ovale is smaller, and the auditory bullae are larger compared to M. louiseae 
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(Figs. 2.36, 2.38). The upper incisors, though opisthodont, are projected backward from 

the premaxillae at a slightly lesser angle than in M. louiseae. 

 

Biology: 

Like all other New Guinea moss-mice, Mirzamys norahae is clearly a terrestrial 

murine. The holotype was apparently captured in an Elliot trap (Jackson and Woolley 

1993), and characteristic skull damage in the paratype skull suggests that it was snap-

trapped. 

Jackson and Woolley (1993) reviewed the diets of selected New Guinea moss-

mice based on a study of stomach contents and gut morphology, including this species. 

Their samples included one specimen of M. norahae (identified as Pseudohydromys 

occidentalis) as well as series of P. murinus, P. fuscus and P. ellermani. The single 

examined stomach of M. norahae contained spiders and various insects, including 

lepidopterans, but essentially no plant or fungal matter. In marked contrast, stomachs 

from P. murinus (n = 24), P. fuscus (n = 7), and P. ellermani (n = 9) included substantial 

amounts of plant and fungal material; of these three species, the stomach of P. murinus 

was found to contain the most insect content. Of the four species (including M. norahae), 

only P. murinus was found to consume earthworms; moths and butterflies comprised a 

much greater part of the diets of Mirzamys and P. fuscus (in terms of relative gut surface 

area) than in other species. These dietary differences assumedly help to accommodate the 

syntopic occurrence of these various broadly-similar murids. This species’ extremely low 

ratio of total gut length to body weight (13.4, vs. 21.5 in P. murinus, 22.5 in P. ellermani, 

and 17.5 in P. fuscus) further suggests its obligate insectivory (Jackson and Woolley 

1993:79). 

Mirzamys norahae occurs sympatrically with at least one other moss-mouse, 

Pseudohydromys ellermani, which I have trapped at 2200 m in the vicinity of the type 

locality; it is not yet known whether any additional moss-mice species extend to the 

vicinity of Porgera. This area, the Kaijende Range, remains little-known biologically and 

is an important target area for future biodiversity surveys. Several mammal species that 

occur in high-altitude forests and grasslands in the Porgera area are otherwise known 

only from Papua New Guinea’s Central and Eastern Highlands (e.g. Rattus giluwensis, 
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Protochromys fellowsi, and an undescribed species of the bandicoot genus 

Microperoryctes—Helgen unpublished data); given the faunal resemblance between 

these two areas, I expect that both other widespread moss-mice of the Central Highlands 

(Pseudohydromys murinus and P. fuscus) will ultimately be shown to extend as far west 

as Porgera. However, in the light of this faunal link, it seems especially surprising that M. 

norahae has not turned up previously in the well-explored Bismarck-Hagen-Giluwe 

region.  

Further study in the Porgera area may well reveal that this species, like its 

congener M. louiseae, has a reasonably wide elevational range. Forests at and above 2650 

m at Porgera are mossy rainforest habitats that can be characterized as “upper montane 

forest” (sensu Grubb and Stevens 1985). Above 2900-3000 m these forests give way to 

extensive Cyathea-dominated subalpine grasslands. In the Star Mountains Mirzamys 

louiseae has been most commonly trapped in this forest-grassland ecotone, but it remains 

to be established if M. norahae is likewise a typical inhabitant of these habitats. 

 

A brief review of Microhydromys 

 

Microhydromys Tate and Archbold, 1941 
 

Type species and content: 

The type and sole described species is M. richardsoni Tate and Archbold, 1941. 

Museums currently hold material of one additional, undescribed species (see below). 

Flannery (1989) originally placed Pseudohydromys musseri in Microhydromys, but did 

not provide a redefinition of the genus; as discussed above, I have transferred musseri to 

Pseudohydromys.  

 

Diagnosis:  

 Microhydromys can be distinguished from all murines by the following 

combination of characters: 1) very small body and cranial size, with condyloincisive 

length measuring ≤ 20.5;  2) short, soft blackish or greyish pelage; 3) a dark tail with a 

white tail-tip, slightly shorter to slightly longer than the head and body; 4) orthodont 

upper incisors marked by a distinct groove “separating anterior face of tooth into an outer 
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third and an inner two-thirds” (Tate and Archbold 1941:2); 5) two very small molars in 

each quadrant of the jaw; 6) a basic cranial conformation denoted by weakly expanded 

zygomata, a short and rather blunt rostrum featuring nasals that protrude sharply over the 

premaxillae to overhang the upper incisors, short subparallel incisive foramina, a broad 

and high braincase sloping sharply but linearly from crown to nasals, a weakly 

constricted interorbital region, and relatively large auditory bullae; 7) osseous relections 

in the basicranium denoting retainment of the plesiomorphic murine cephalic arterial 

pattern (cf. Musser and Heaney 1992); and 8) small, unspecialized feet, denoting 

terrestrial habits (cf. Tate and Archbold 1941). 

 

Microhydromys richardsoni Tate and Archbold, 1941 

 

Type material and locality: The holotype of richardsoni is AMNH 152079, adult male, 

skin and skull, from the vicinity of Bernhard Camp (03°29’S, 139°13’E, Papua Province, 

Indonesia), 850 m, on the Idenburg River, northern slopes of the Snow Mountains, 

collected 16 March 1939 by W.B. Richardson. 

 

Distribution:  

Microhydromys richardsoni is known by six specimens from six scattered 

localities situated in hill forests and lower montane forest, both north and south of the 

Central Cordillera. Specimens have been taken along the southern margin of the Central 

Cordillera (Sogeri Plateau, Darai Plateau, Mt. Sisa), along the northern slopes of the 

Central Cordillera (Idenburg River, Telefomin), and in the Adelbert Range. Known 

localities are listed below; its recorded elevational range is 380 to 1500 m (Table 2.11). 

 

Diagnostic and descriptive notes:  See generic diagnosis, above, and descriptions of 

geographic variation, below. See Table 2.10 for external measurements. Measurements 

and photographs are available elsewhere (Flannery 1989) and in-depth metrics and 

figures will be featured in an upcoming review (Helgen and Leary in preparation). 
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Localities: Bernhard Camp, Idenburg River, 850 m (AMNH 152079), Papua Province 

(Indonesia); Darai Plateau, 380 m (Leary 2004), Gulf Province; Sirinumu Dam, Sogeri 

Plateau, 550 m (BBM-NG 60202), Central Province; Mt. Sisa (southern slopes), 1450 m 

(AM M14166), Southern Highlands Province; Telefomin, 1500 m, West Sepik Province 

(BBM-NG 105829); Wanuma, 7 km south of Atitau, Adelbert Range, 670 m (AMNH 

198790), Morobe Province. 

 

Geographic variation: 

 

 Specimens of Microhydromys from north of the Central Cordillera (Idenburg 

River, Telefomin, Adelbert Range) have blackish pelage, slightly wider molars, 

absolutely narrower zygomatic widths (9.20-9.33), absolutely wider incisors, tails longer 

than the head and body (101-111% of HB), and unmottled black tails with distinct but 

short tail-tips (< one-quarter of tail length) compared to specimens from south of the 

Central Cordillera (Sogeri Plateau, Darai Plateau, Mt. Sisa), which have paler grey pelage, 

slightly narrower molars, absolutely wider zygomatic widths (9.5-10.1), absolutely 

narrower incisors, tails shorter than the head and body (90-97% of HB) with long pale tail 

tips (ca. one-third of tail length, with pale mottling extending to the midpoint of the tail). 

These lowland populations, presumably isolated from one another by the breadth of the 

Central Cordillera, appear to represent distinct species, but I decline from characterizing 

these in greater detail here. The taxonomy of this genus is reviewed in much greater 

detail in a forthcoming contribution (Helgen and Leary in preparation). 

 

Biology:  

 

 Judging from the six available captures, this small terrestrial murine is a species 

of hill forest and lower montane forest. It is very rarely collected, the six available 

specimens being collected in 1939 (Idenburg River), 1967 (Wanuma), 1968 (Sogeri), 

1979 (Mt. Sisa), 1980 (Telefomin), and 2003 (Darai Plateau). The holotype and at least 

two other specimens were snap-trapped (Wanuma, Sogeri); the Darai Plateau specimen 

was captured in an Elliott trap baited with tinned fish. It apparently occurs sympatrically 
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with Pseudohydromys sandrae, also recorded from Mt. Sisa, and at the upper reaches of 

its range it probably co-occurs with Pseudohydromys ellermani, which extends as low as 

1400 m along the northern and southern slopes of the Central Cordillera. 

 The little information revealed about this murine by trapping efforts suggests that 

it is not reliant on undisturbed forest, and may be fairly versatile in habitat requirements. 

The trapping sites for most specimens correspond to lowland or lower montane tropical 

evergreen rainforest (Flannery 1989), but according to its label, the specimen from the 

Sogeri Plateau was collected in “secondary forest – eucalypt savannah”. The specimen 

from Wanuma was “snap-trapped under log in second growth” (from skin label). The 

Darai specimen (Leary in litt.) was trapped in a drainage line in “lowland hill forest” 

(sensu Paijmans 1975). Nothing else is recorded of the biology of this little-known 

murine. 

 
 

Phylogenetic relationships of of New Guinea moss-mice 

 

 Though cranial and external traits seem to firmly ally Mirzamys most closely to 

Pseudohydromys, the skull of Mirzamys also requires comparison with the larger 

terrestrial hydromyin genera Leptomys and Paraleptomys. Species of Paraleptomys (with 

two described species, P. wilhemina and P. rufilatus) and Leptomys (with three described 

species, L. elegans, L. ernstmayri, and L. signatus) are medium-sized rats 

(condyloincisive length 27-32 in Paraleptomys, 29-39 in Leptomys), larger than 

Mirzamys, with long, woolly coppery-brown or red-brown dorsal fur, a buffy-grey to 

cinnamon-colored venter, long, narrow feet, a relatively unreduced eye, and a white-

tipped tail.  

Despite their dissimilar external appearances, the skulls of Mirzamys and 

Paraleptomys, while differing in size, agree rather closely in many aspects of basic 

cranial conformation and proportion (Fig. 2.32; cf. Fig. 2.31). Both genera share 

relatively small auditory bullae, a moderately long and relatively narrow rostrum (e.g. 

NL/CIL = 34-39% in Mirzamys, 35-43% in Paraleptomys), procumbent premaxillae and 

nasals, slightly opisthodont upper incisors, long and relatively wide incisive foramina 
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(LIF/CIL = 14-16% in Mirzamys, 14-17% in Paraleptomys), and a globular, high-domed 

braincase. In both genera the plesiomorphic murine cephalic arterial pattern is retained 

(cf. Musser and Heaney 1992). In Paraleptomys wilhelmina (Central Cordillera), as in 

Mirzamys, the skull is relatively delicate for its size, with slim zygomatic arches (Fig. 

2.32); the larger species Paraleptomys rufilatus (North Coast Ranges) is larger-skulled 

with more robust and more widely-flared zygomata. The molars of Paraleptomys are 

larger and more prominently cusped than in Mirzamys, with the lingual cusps 

comparatively less reduced in size. 

Cranial resemblance between Mirzamys and Leptomys is more remote, though, 

like Paraleptomys, Leptomys shares with Mirzamys procumbent premaxillae and nasals 

and long incisive foramina, a combination of traits not seen in other hydromyins. 

Leptomys diverges most oustandingly from Mirzamys in its considerably more complex 

molar surfaces, more elongate rostrum, retainment of M3, and derived cephalic arterial 

configuration (Musser and Heaney 1992). 

Whether phenetic cranial similarities between Mirzamys and Paraleptomys 

indicate a close phylogenetic relationship, signal ecomorphological convergence (both of 

these murines are terrestrial animalivores from montane forests), or simply reflect a basal 

position for both genera among different branches of the hydromyin radiation (cf. Musser 

and Carleton 2005), must be considered uncertain. It is my opinion that cranial 

resemblances between Mirzamys to Paraleptomys do not convey an immediate 

relationship between these genera. However, I do think that the fact that Mirzamys 

exhibits synapomorphic links to Pseudohydromys on one hand, but certain 

conformational links to Paraleptomys (and, in a more distant sense, to Leptomys) on the 

other, provides a potentially critical insight into hydromyin evolution not previously 

evident. These resemblances may signal that Leptomys, Paraleptomys, and Mirzamys 

comprise part of a natural group of terrestrial hydromyins of which Pseudohydromys is 

the most derived member—a hypothesis that I advocate below. 

 Phylogenetic relationships between various members of the hydromyin radiation 

have never been well established, despite attention from various researchers employing 

diverse methodologies (e.g. Tate 1951; Misonne 1969; Lidicker 1968, 1973; Lidicker and 

Brylski 1987; Watts and Baverstock 1994, 1996; Musser and Heaney 1992). The most 
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recent view, introduced by Musser and Carleton (2005) divides hydromyins into two 

suprageneric phyletic lineages, one dubbed the Xeromys Division (including Xeromys, 

Leptomys, and Pseudohydromys), the other the Hydromys Division (including Hydromys, 

Baiyankamys, Parahydromys, Crossomys, Microhydromys, and Paraleptomys). This 

provisional arrangement is based on these authors’ composite impressions derived from 

(generally ambiguous) evidence from spermatozoal, phallic, albuminological, and 

craniodental comparisons (Breed and Aplin 1994; Lidicker 1968, 1973; Watts and 

Baverstock 1994, 1996; Tate 1951; Musser and Heaney 1992). 

A different (and equally speculative) view, developed here, is that hydromyins 

can be divided into four basic phyletic groups, of uncertain relation to one another, 

consisting of a highly-derived group of semi-aquatic genera (the Hydromys Group: 

Hydromys, Parahydromys, Crossomys, and Baiyankamys), a group of terrestrial genera 

(the Leptomys Group: Leptomys, Paraleptomys, Mirzamys, and Pseudohydromys), and 

two additional, morphologically-isolated genera, Xeromys and Microhydromys. All 

hypotheses regarding the evolution and relationships of the various hydromyin genera, 

including that delineated here, remain highly speculative. These scenarios await rigorous 

phylogenetic testing, which will require more extensive comparative data ideally deriving 

from both anatomical and molecular comparisons. Datasets drawing from multiple 

nuclear genes will especially be needed to generate well-supported phylogenetic 

topologies for the hydromyin genera, to position them within in the broader context of 

Australo-Papuan (and extraregional) murine evolution, and to tie these supported 

topologies to hypotheses regarding biogeographic and temporal differentiation (cf. 

Steppan et al. 2005; Jansa et al. 2006).  

I review my thoughts on hydromyin evolution here mainly because my 

impressions, based in part on new insights stemming from the elucidation of the new 

hydromyin genus Mirzamys, differ in important details from those recently proposed by 

Musser and Carleton (2005).  

I have already advocated the view (Helgen 2005b) that the the semi-aquatic 

genera of the Hydromys Group comprise a monophyletic lineage, most likely with 

Hydromys and Parahydromys as sister genera on one hand, and Crossomys and 

Baiyankamys on the other. The Leptomys Group, an assemblage newly envisioned here, 
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appeals to me because Mirzamys bears closest overall resemblance to Pseudohydromys, 

but also exhibits conformational links with Paraleptomys, which in turn is 

morphologically linked to Leptomys in important ways. Leptomys, the only hydromyin 

genus retaining complex occlusal molar morphology and all three molars (with M3 small 

and single-rooted), can be seen as the most primitive member of the Leptomys Group, 

sister to the remaining genera, which in turn are united within this lineage by 

synapomorphic reductions in the relative length of the feet (Tate 1951), loss of M3, and 

simplification of the molar surfaces. Paraleptomys, the least derived of these remaining 

genera, retains the basic cranial shape, body size, and otherwise unique chromatic 

patterning of Leptomys (in fact, Paraleptomys and Leptomys seem to be so ecologically 

similar that they replace each other in checkerboard fashion on off-lying mountain ranges, 

with Leptomys in the Arfaks, Fojas, Adelberts, and Huon Ranges, and Paraleptomys in 

the Cyclops, Bewani, and Torricelli Ranges, and in east-west fashion along the Central 

Cordillera, with Leptomys in the Owen Stanleys and Eastern Highlands, and 

Paraleptomys in the Star and Snow Mountains). Mirzamys and Pseudohydromys, on the 

other hand, share dense, shrew-like pelage, smaller body size, and relative reduction in 

the size of the eyes, orbits, rostrum, molars, and interparietal. Mirzamys is the larger of 

the two, has less reduced molars, and still retains the longer incisive foramina and 

procumbent premaxillae that also characterize Paraleptomys and Leptomys. In this view, 

the derived cephalic arterial pattern of Pseudohydromys and Leptomys (primitive in other 

hydromyins; cf. Musser and Heaney 1992) is convergently achieved. Phenetic analyses of 

qualitative phallic traits (Lidicker 1973:41) offer independent support for a link between 

Leptomys and various lineages within Pseudohydromys, and possibly also with 

Paraleptomys (Lidicker 1968).  

Microhydromys is a morphologically isolated genus, featuring a mosaic of 

primitive and autapomorphic craniodental traits and no clear synapomorphic or other 

conformational link in cranial features to other terrestrial hydromyins. Musser and 

Carleton (2005) have called Microhydromys “a miniature version of Hydromys”. Though 

it is certainly possible that Microhydromys is the sister lineage to the Hydromys Group, 

no derived traits convincingly unite it with all or any of the amphibious hydromyins to 

the exclusion of other genera. I regard its position as entirely unknown. Xeromys is 
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likewise highly isolated in its morphology, though in my view the phylogenetic 

implications of its attributes are somewhat clearer. The skull of Xeromys is perhaps 

closest to Leptomys in basic cranial shape, as viewed from above and below, though with 

the rostrum less elongate and the nasals retracted. The skull features relatively long 

incisive foramina, widened relative to other hydromyin genera, a forward-sloping 

zygomatic plate (“almost as in Rattus”: Tate 1951:222), unique among hydromyins (in all 

other genera the plate is moderately to strongly emarginated), and large paired 

sphenopalatine vacuities, also unique in hydromyins but common amongst various other 

murines. (The upper incisors of Xeromys are invariably described as proodont [e.g. Tate 

1951]; while this is true for the majority of specimens, in one example of Xeromys [AM 

M10434, from Northern Territory, Australia] they are actually slightly opisthodont, an 

indication that Xeromys is probably not a monotypic genus.) A swamp and mangrove 

dweller, Xeromys is the most generalized of the hydromyins—medium-sized 

(condyloincisive length ca. 30 mm), greyish brown, with short pelage and a short tail 

(averaging about 80% of head-body length), with a bauplan entirely unmodified either 

for a semi-aquatic lifestyle (as in the Hydromys Group) or for an insectivorous lifestyle in 

tropical forests (as in the Leptomys Group and Microhydromys). I regard it as the most 

primitive hydromyin, more likely than not to be the sister lineage to all other genera, 

though possibly the most primitive member of one of the other Groups recognized here. 

 This hypothesis of hydromyin relationships (Fig. 2.41) offers one potential view 

of the role of habitat in the generic diversification over the course of hydromyin evolution. 

In each of the four hydromyin Groups envisioned here, the least derived member genus is 

a relatively widespread, largely lowland taxon, variably adapted to aquatic (Hydromys), 

coastal mangrove and swamp (Xeromys), lowland and lower montane forest (Leptomys), 

or hill forest (Microhydromys) habitats in New Guinea. In both Groups that are not 

monogeneric (the Hydromys and Leptomys Groups), all additional genera (Parahydromys, 

Baiyankamys, and Crossomys on the one hand, Paraleptomys, Mirzamys, and 

Pseudohydromys on the other) are specialized high montane endemics. This immediately 

suggests an evolutionary scenario to explain the taxonomic diversification of 

hydromyins—i.e. initial phylogenetic, behavioral, and ecomorphological differentiation 

of major hydromyin lineages in differential lowland habitats at a time when most of New 
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Guinea was probably low-lying—followed by rapid diversification in montane habitats, 

assumedly in tandem with the rapid mountain-building that has apparently occurred in 

New Guinea over the last 5-7 million years (Dow 1977; Aplin et al. 1993; Flannery 

1995a; Aplin 1998 and references therein).  

Most montane-adapted hydromyin genera are either monotypic (e.g. 

Parahydromys, Crossomys) or show a minor tendency to speciate in geographically 

disjunct areas (e.g. Baiyankamys, with two species, Paraleptomys, with two named 

species, Mirzamys, with two species). Pseudohydromys is the only montane hydromyin 

genus that has diversified extensively both taxonomically and ecologically, such that at 

least 11 species occur in the mountains of New Guinea, and up to four can occur in 

perfect syntopy. Comparisons documented in this chapter indicate that Pseudohydromys 

is in fact the most diverse rodent genus in New Guinea (the genus Paramelomys 

Rümmler, 1936, which previously held this distinction, has nine recognized species; see 

Musser and Carleton 2005). I expect that species of Pseudohydromys will ultimately be 

found to occur in all montane areas in New Guinea, and that the number of species in this 

genus could easily double with targeted survey efforts in other poorly-studied mountains 

in the future (such as in the Vogelkop, Foja, Huon, Weyland Ranges, and others). Despite 

the outstanding array of craniodental morphologies evident within the genus, insight from 

albuminological comparisons (Watts and Baverstock 1994, 1996) suggests that the 

taxonomic and ecomorphological diversification of Pseudohydromys has occurred 

relatively rapidly. For this reason, studies of the evolutionary biology and developmental 

genetics of species of Pseudohydromys (particularly those that are more regularly trapped) 

might shed considerable light on topics in current biology, including, for example, the 

genetic control of molar development (meristic, dimensional, and shape variability in the 

molar row is greater in Pseudohydromys than in any other rodent genus) (e.g. Kangas et 

al. 2004; Muller and Newman 2005); directional selection acting on key phenotypic traits 

(e.g. Albertson et al. 2003; Kingsolver et al. 2001); or complex niche-partitioning 

amongst closely-related congeners (e.g. Steele and Brammer 2006; Summerville et al. 

2006; Jones et al. 2001). New Guinea’s moss-mice, a group of mammals regarded as 

highly obscure in the past, seem clearly destined to provoke consider biological interest 

in the future. 
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Key to the species of Pseudohydromys 

 
1a. One molar per quadrant; cranium relatively flat; postglenoid foramen not expanded 
          2 
1b. Two molars per quadrant; braincase higher-domed; postglenoid foramen larger 
          4 
  
2a. Zygomatic breadth narrower (< 10.3), molars less reduced (M1 > 0.7); ear flesh-
colored; incisors more procumbent 
          3 
2b. Zygomatic breadth wider (> 10.3), molars more reduced (M1 ≤ 0.7); ear dark grey; 
incisors less procumbent 
          P. germani 

 

3a. Molars smaller (M1 < 1.0) 
          P. ellermani 

3b. Molars larger (M1 > 1.0) 
          P. carlae 

 

4a. Skull (and head) broader (zygomatic width > 11.1); maxillary molar row located well 
behind zygomatic plate; molars strongly narrowed (width M1 ≤ 1.0); postglenoid and 
middle lacerate foramina confluent 
          5 
4b. Skull (and head) narrow (zygomatic width < 11.2); maxillary molar row located just 
behind zygomatic plate; molars less narrowed (width M1 ≥ 1.0); postglenoid and middle 
lacerate foramina not confluent 
          8 
 

5a. Maxillary toothrow < 2.2; upper incisors strongly proodont, with distinctly reddish 
enamel 
          P. fuscus 

5b. Maxillary toothrow > 2.2; upper incisors strongly proodont, with distinctly reddish 
enamel 
          6 
 
6a. Molars shorter (length of M1 < 2.0) and wider (width of M1 > 0.9); coloration grey 
above and below; pelage thick and long 
          P. occidentalis 

6b. Molars longer (length of M1 > 2.0) and narrower (width of M1 ≤ 0.9); colour of venter 
markedly contrasting with colour of dorsum; pelage short 
          7 
 
7a. Bizygomatic width very wide (> 13); brown above with cinnamon venter 
          P. musseri 

7b. Bizygomatic width much less wide (< 12); brown above with white venter 
          P. sandrae 
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8a. Coloration dark blackish-brown; teeth larger (maxillary toothrow > 12% of 
condyloincisive length); tail averaging longer than head-body length 
          9 
8b. Coloration brownish-grey; teeth smaller (maxillary toothrow <12% of 
condyloincisive length); tail averaging shorter than head-body length 
          10 
 
9a. Size smaller (zygomatic width < 10.3); nasals shorter (< 6.5) 
          P. berniceae 

9b. Size larger (zygomatic width > 10.3); nasals longer (> 7.0) 
          P. murinus 

 

10a. Size larger (condyloincisive length > 24.5); venter with white median markings; tail 
shorter (< 88 % of head-body length) 
          P. patriciae 

10b. Size smaller (condyloincisive length < 23); venter without white median markings; 
tail longer (≥ 88 % of head-body length) 
          P. eleanorae 
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Table 2.1. Factor loadings for Figure 2.2. 
 
 

Variable
PC1 PC2

Postorbital width

Zygomatic breadth

Diastema length

Length of bony palate

Breadth of bony palate

Breadth of meso. fossa

Breadth of rostrum

Length of incisive foramina

M1/ length

M1/ width

-0.7173 -0.5040

-0.2486 -0.8008

0.5639 -0.6507

0.0690 -0.7118

-0.7145 -0.3771

-0.9042 -0.0801

-0.3225 -0.8101

-0.4727 -0.7308

-0.9684 0.1222

-0.9868 0.0515
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Table 2.2. Factor loadings for Figure 2.3. The third principal component (not depicted in 
Figure 2.3) represents 8.8% of the cumulative variance. 
 

 

Variable
PC1 PC2 PC3

Postorbital width

Braincase breadth

Braincase height

Nasal length

Zygomatic breadth

Diastema length

Palatilar length

Length of bony palate

Breadth of bony palate

Breadth of rostrum

Length of incisive foramina

Length upper molar row

-0.7510 -0.4424 -0.2498

-0.7572 -0.5033 -0.0973

-0.7116 -0.3614 -0.1829

-0.6727 -0.1897 -0.0260

-0.9149 -0.1311 0.0764

-0.8911 0.3579 0.0941

-0.9607 0.1322 0.0469

-0.9185 -0.0921 -0.1276

-0.6665 -0.1704 0.3491

-0.9312 0.0214 -0.1382

-0.0933 -0.3748 0.8966

0.2229 -0.9032 -0.1607
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Table 2.3. Selected external measurements for the species of Pseudohydromys. 
 
 

 HB Tail Mean T/HB HF Ear Weight (g) 

 

 

“Pseudohydromys Species-Group” 
       

murinus  91.4 ± 7.5 92.2 ± 5.0 102% 19.9 ± 1.0 11.2 ± 0.9 16.8 ± 1.6 
range (n) 70 – 105 (43) 81 – 102 (43) 86 – 133% 18 – 22 (43) 9 – 13 (43) 15 – 19.9 (8) 

       
berniceae n. sp. 75.0 ± 3.5 83.1 ± 3.5 111% 18.7 ± 0.9 10.0 ± 0.7 – 

range (n) 70 – 80 (5) 79 – 88 (5) 101 – 117% 18 – 20 (5) 9 – 11 (5)  
       

eleanorae n. sp. 98.3 ± 3.8 90.5 ± 1.3 92% 18.9 ± 0.5 10.5 ± 1.3 – 
range (n) 94 – 103 (4) 89 – 92 (4) 88 – 96% 18.5 – 19.5 (4) 9 – 12 (4)  

       
patriciae n. sp. 99.5 85.5 86% 20.5 11.8 22.3 

range (n) 99 – 100 (2) 85 – 86 (2) 85 – 87% 20 – 21 (2) 11.6 – 12 (2) 20.5 – 24 (2) 

“Neohydromys Species-Group” 
 

fuscus 95.8 ± 4.9 80.5 ± 4.4 84% 21.6 ± 1.1 12.2 ± 0.6 19.2 ± 3.4 
range (n) 80 – 110 (41) 72 – 90 (41) 73 – 100% 20 – 25 (41) 11 – 14 (40) 14.2 – 25.5 (11) 

       
occidentalis 101.6 ± 8.8 89.9 ± 3.2 89% 20.5 ± 0.9 10.3 ± 1.5 – 

range (n) 87 – 115 (7) 85 – 95 (7) 78 – 100% 19 – 21.5 (7) 8 – 12 (7)  
       

sandrae n. sp. 102 95 93% 21 10.5 20 
(n = 1)       
       

musseri 108 101 94% 22 13 – 
(n = 1)       
       

Mayermys Species-Group 
       

ellermani 96.4 ± 5.2 102.0 ± 5.2 106% 21.3 ± 1.1 11.0 ± 0.7 17.4 ± 2.8 
range (n) 85 – 103 (28) 90 – 113 (27) 95 – 120% 19 – 23 (27) 10 – 12 (27) 13 – 21.3 (19) 

       
germani 94.0 ± 9.6 97.7 ± 4.6 96% 21.0 ± 1.0 11.9 ± 0.8 25.8 
range (n) 87 – 105 (3) 95 – 103 (3) 92 – 102% 20 – 22 (3) 11 – 12.6 (2) 22 – 29.5 (2) 

       
carlae n. sp. 95.7 ± 7.0 88.3 ± 4.0 93% 21.3 ± 0.6 10.7 ± 1.5 15.0 

range (n) 89 – 103 (3) 84 – 92 (3) 86 – 103% 21 – 22 (3) 9 – 12 (3) 15 – 15 (2) 
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Table 2.4. Univariate statistics for selected variables in species of the “Pseudohydromys 
Species-Group” (P. murinus, P. berniceae, P. eleanorae, and P. wihelminae). 
 
 
 

 murinus murinus eleanorae berniceae patriciae 

 E Highlands C Highlands C Highlands Owen Stanleys Snow Mountains 
 n = 7 n = 8 n = 4 n = 3 n = 2 
      
cil 23.27 ± 0.48 22.56 ± 0.23 22.20 ± 0.33 21.95 ± 0.43 24.77 

range 22.61 – 23.77 22.22 – 22.89 21.96 – 22.64 21.48 – 22.33 24.50 – 25.04 
zyg 10.66 ± 0.28 10.56 ± 0.19 10.37 ± 0.53 10.10 ± 0.16 12.01 

range 10.33 – 11.22 10.31 – 10.89 9.63 – 10.87 9.94 – 10.26 12.00 – 12.02 
pob 4.70 ± 0.13 4.84 ± 0.17 4.29 ± 0.17 4.48 ± 0.06 5.59 

range 4.53 – 4.88 4.52 – 5.05 4.06 – 4.46 4.43 – 4.55 5.50 – 5.68 
bbc 10.46 ± 0.25 10.50 ± 0.20 9.91 ± 0.26 9.71 ± 0.17 11.65 

range 10.25 – 10.95 10.30 – 10.88 9.58 – 10.16 9.56 – 9.90 11.50 – 11.80 
hbc 6.69 ± 0.20 6.73 ± 0.22 5.84 ± 0.16 6.54 ± 0.26 7.58 

range 6.37 – 6.91 6.48 – 7.02 5.73 – 6.08 6.38 – 6.84 7.45 – 7.70 
br rost 4.61 ± 0.17 4.36 ± 0.14 4.33 ± 0.18 4.16 ± 0.08 4.97 

range 4.42 – 4.94 4.11 – 4.54 4.09 – 4.51 4.07 – 4.23 4.90 – 5.04 
m1L 2.05 ± 0.08 2.16 ± 0.12 1.84 ± 0.08 1.97 ± 0.09 2.00 

range 1.92 – 2.14 1.94 – 2.32 1.75 – 1.94 1.87 – 2.03 2.00 – 2.01 
m1W 1.07 ± 0.04 1.12 ± 0.04 0.99 ± 0.06 1.08 ± 0.06 1.16 

range 1.00 – 1.10 1.06 – 1.18 0.91 – 1.05 1.02 – 1.14 1.12 – 1.20 
lif 2.10 ± 0.11 2.26 ± 0.25 2.10 ± 0.15 2.29 ± 0.08 2.42 

range 1.96 – 2.25 1.90 – 2.65 1.89 – 2.22 2.23 – 2.38 2.03 – 2.80 
nasal 7.97 ± 0.51 7.52 ± 0.51 7.90 ± 0.32 6.37 ± 0.06 9.68 

range 7.30 – 8.63 7.01 – 8.21 7.68 – 8.37 6.31 – 6.43 9.65 – 9.70 
diastema 6.36 ± 0.30 5.66 ± 0.18 5.88 ± 0.16 6.06 ± 0.32 6.86 

range 6.03 – 6.83 5.40 – 5.94 5.67 – 6.01 5.69 – 6.25 6.80 – 6.92 
mes fos 1.89 ± 0.16 1.80 ± 0.12 1.62 ± 0.12 1.85 (n = 2) 2.13 

range 1.66 – 2.10 1.61 – 1.96 1.46 – 1.75 1.49 – 2.20 2.00 – 2.25 
L pal br 5.75 ± 0.27 5.49 ± 0.29 5.36 ± 0.20 4.76 ± 0.56 6.44 

range 5.37 – 6.10 5.07 – 5.97 5.16 – 5.63 4.38 – 5.40 6.30 – 6.58 
W pal br 2.93 ± 0.17 2.92 ± 0.17 2.96 ± 0.08 2.65 ± 0.11 3.26 

range 2.70 – 3.15 2.64 – 3.11 2.85 – 3.03 2.55 – 2.76 3.22 – 3.30 
mtr 3.05 ± 0.15 3.24 ± 0.13 2.61 ± 0.05 2.84 ± 0.12 3.08 

range 2.85 – 3.18 3.08 – 3.44 2.56 – 2.66 2.73 – 2.97 3.05 – 3.10 
BIR 2.13 ± 0.15 2.11 ± 0.16 2.48 ± 0.17 2.24 ± 0.20 2.75 

range 1.92 – 2.38 1.95 – 2.41 2.38 – 2.74 2.06 – 2.45 2.70 – 2.80 
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Table 2.5. Univariate statistics for selected variables in species of the “Neohydromys 
Species-Group” (P. fuscus, P. occidentalis, P. musseri, and P. sandrae). 
 

 fuscus occidentalis musseri sandrae 

 n = 16 n = 7 n = 1 n = 1 
     
cil 24.69 ± 0.47 24.77 ± 1.00 23.33 23.87 

range 23.64 – 25.36 23.49 – 25.58   
zyg 12.44 ± 0.39 11.74 ± 0.46 13.22 11.73 

range 11.45 – 12.80 11.11 –12.30   
pob 5.12 ± 0.12 5.17 ± 0.19 5.12 4.97 

range 4.92 – 5.18 4.90 – 5.50   
bbc 10.72 ± 0.29 10.87 ± 0.33 10.60 10.21 

range 10.20 – 11.25 10.30 – 11.12   
hbc 7.26 ± 0.19 7.36 ± 0.32 7.00 7.05 

range 6.82 – 7.61 7.02  – 7.72   
br rost 4.81 ± 0.17 5.03 ± 0.16 5.13 4.69 

range 4.55 – 5.04 4.82 – 5.29   
m1L 1.40 ± 0.07 1.82 ± 0.08 2.08 2.08 

range 1.30 – 1.52 1.70 – 1.90   
m1W 0.69 ± 0.06 1.00 ± 0.07 0.90 0.84 

range 0.62 – 0.87 0.92 – 1.05   
lif 2.11 ± 0.26 2.08 ± 0.18 2.18 2.61 

range 1.77 – 2.72 1.86 – 2.32   

nasal 7.95 ± 0.33 8.14 ± 0.41 7.80 7.97 

range 7.45 – 8.54 7.55 – 8.86   
diastema 8.83 ± 0.31 8.13 ± 0.49 7.70 7.78 

range 8.30 – 9.28 7.37 – 8.94   
mes fos 1.30 ± 0.14 1.66 ± 0.18 1.91 1.60 

range 1.10 – 1.71 1.54 – 1.92   
L pal br 6.61 ± 0.31 6.67 ± 0.49 6.78 6.82 

range 6.15 – 7.16 5.88 – 7.23   
W pal br 3.00 ± 0.15 3.02 ± 0.16 3.59 3.26 

range 2.75 – 3.26 2.71 – 3.23   
mtr 2.01 ± 0.09 2.66 ± 0.07 2.83 2.86 

range 1.85 – 2.17 2.59 – 2.80   
BIR 2.82 ± 0.26 2.56 ± 0.13 2.42 2.99 

range 2.46 – 3.21 2.34 – 2.66   
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Table 2.6. Factor loadings for Figure 2.23. The third principal component (not depicted 
in Figure 2.23) represents 9.7% of the cumulative variance. 
 

Variable

PC1 PC2 PC3

pob

bbc

hbc

diastema

W pal br

BIR

br rost

lif

m1L

m1w

0.1017 0.0262 -0.0477

-0.2949 0.3826 -0.2322

-0.0596 0.4490 -0.2849

-0.5866 -0.2329 -0.0712

-0.0837 -0.7188 0.1957

-0.2870 0.0238 -0.2308

-0.4416 0.6025 -0.0062

-0.4986 0.8286 -0.0033

0.9589 0.1292 -0.2351

0.7197 0.2688 0.6264
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Table 2.7. Univariate statistics for selected variables in species and populations of the 
Mayermys Species-Group (P. ellermani, P. germani, and P. carlae). 
 
 
 ellermani ellermani cf. ellermani germani carlae 

 Eastern Snow Mts. Mt. Bosavi Owen Stanleys Finisterres 
 n = 10 n = 3 n = 1 n = 2 n = 2 
      
cil 24.07 ± 0.69 24.69 ± 0.33 23.92 24.61 23.63 

range 23.04 – 25.10 24.32 – 24.95  23.72 – 25.50 (n = 1) 
zyg 10.89 ± 0.23 11.07 ± 0.11 11.33 11.49 10.90 

range 10.62 – 11.28 10.95 – 11.14  11.33 – 11.64 (n = 1) 
pob 4.18 ± 0.12 4.54 ± 0.01 4.24 4.62 4.84 

range 4.04 – 4.43 4.53 – 4.56  4.38 – 4.86 4.68 – 5.00 
bbc 10.06 ± 0.25 10.42 ± 0.06 10.07 10.61 10.13 

range 9.70 – 10.42 10.37 – 10.49  10.35 – 10.87 9.87 – 10.38 
hbc 6.15 ± 0.26 6.82 ± 0.09 6.12 6.43 6.18 

range 5.79 – 6.60 6.72 – 6.88  6.08 – 6.77 6.00 – 6.36 
br rost 4.59 ± 0.21 4.81 ± 0.25 4.96 4.86 4.56 

range 4.15 – 4.97 4.52 – 4.98  4.70 – 5.02 4.51 – 4.60 
m1L 0.87 ± 0.07 0.90 ± 0.10 0.53 0.69 1.08 

range 0.76 – 1.00 0.80 – 1.00  0.68 – 0.70 1.01 – 1.15 
m1W 0.54 ± 0.05 0.56 ± 0.09 0.55 0.47 0.63 

range 0.44 – 0.60 0.46 – 0.63  0.44 – 0.50 0.58 – 0.68 
nasal 7.19 ± 0.40 7.38 ± 0.36 6.75 7.33 7.08 

range 6.51 – 7.83 7.13 – 7.79  7.19 – 7.47 6.85 – 7.26 
diastema 8.32 ± 0.52 8.33 ± 0.01 8.89 8.61 8.24 

range 7.47 – 9.11 8.32 – 8.34  8.27 – 8.94 8.22 – 8.25 
mes fos 1.20 ± 0.12 1.19 ± 0.18 1.41 1.37 1.40 

range 0.98 – 1.35 1.06 – 1.40  1.29 – 1.44 (n = 1) 
L pal br 6.21 ± 0.29 6.13 ± 0.21 6.06 6.14 6.15 

range 5.78 – 6.69 5.92 – 6.34  5.81 – 6.46 (n = 1) 
W pal br 2.55 ± 0.23 2.41 ± 0.16 2.70 2.55 2.79 

range 2.10 – 2.89 2.24 – 2.56  2.40 – 2.69 2.70 – 2.87 
BIR 2.43 ± 0.24 2.50 ± 0.13 2.46 2.56 2.35 

range 2.04 – 2.87 2.40 – 2.64  2.54 – 2.57 2.30 – 2.39 
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Table 2.8. Univariate statistics for selected variables in species of Mirzamys (M. louiseae 
and M. norahae). 
 

 louiseae norahae norahae 

 Star Mountains Porgera Porgera 
 n = 9 WAM M21459 PNGM 25058 
    
cil 26.66 ± 0.56 26.5 – 
range 26.00 – 27.58   
zyg 12.89 ± 0.31 13.3 – 
range 12.62 – 13.17   
pob 6.01 ± 0.14 5.7 5.7 

range 5.73 – 6.20   
bbc 12.89 ± 0.22 12.6 – 
range 12.68 – 13.42   
hbc 8.37 ± 0.32 8.7 – 
range 7.92 – 8.88   
br rost 5.40 ± 0.27 5.5 4.8 

range 4.99 – 5.78   
m1L 2.54 ± 0.05 2.4 2.4 

range 2.46 – 2.62   
m1W 1.38 ± 0.05 1.4 1.4 

range 1.30 – 1.45   
lif 4.00 ± 0.17 4.1 4.1 

range 3.65 – 4.21   
nasal 9.93 ± 0.52 9.5 9.1 

range 8.80 – 10.54   
diastema 7.07 ± 0.21 6.7 – 
range 6.75 – 7.40   
mes fos 2.37 ± 0.11 2.2 2.1 

range 2.23 – 2.53   
L pal br 6.42 ± 0.33 5.5 5.7 

range 6.18 – 7.06   
W pal br 3.55 ± 0.18 3.1 – 
range 3.25 – 3.91   
mtr 3.82 ± 0.13 3.8 3.8 

range 3.56 – 3.96   
BIR 2.54 ± 0.26 2.8 – 
range 2.23 – 3.05   
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Table 2.9. Factor loadings for Figure 2.33. PC3 (not depicted in Figure 2.33) represents 
15.1% of the cumulative variance. 
 
 

Variable
PC1 PC2 PC3

interorbital width

nasal length

bizygomatic width

length palatal bridge

breadth mesopterygoid fossa

breadth rostrum

length incisive foramina

length maxillary toothrow

length M1/

width M1/

-0.6961 -0.1645 0.0646

-0.7692 -0.4801 -0.2621

-0.6919 0.1280 -0.4520

-0.9338 -0.1128 0.1507

-0.5722 0.5397 0.5332

-0.3478 0.8175 -0.4343

0.5425 0.3075 0.6449

-0.2246 -0.5479 0.4140

-0.7159 0.0159 0.5067

0.5121 -0.1826 -0.1878
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Table 2.10. External measurements for the species of Mirzamys and Microhydromys.  
 
 

Mirzamys 

 
 HB Tail Mean T/HB HF Ear Weight (g) 

       

louiseae 111.4 ± 5.9 108.9 ± 7.6 98% 24.4 ± 0.5 14.9 ± 0.6 – 
range (n) 101 – 120 (14) 100 – 124 (14) 83 – 111% 24 – 25 (14) 14 – 16 (14)  

       
norahae 110.0 94.5 86% 22.2 12.1 30 
range (n) 105 – 115 (2) 89 – 100 (2) 85 – 87% 22.0 – 22.4 (2) 11 – 13.2 (2) (n = 1) 

 
 

Microhydromys 
 

 HB Tail Mean T/HB HF Ear Weight (g) 

       

richardsoni 82.1 ± 3.5 82.8 ± 6.8 100% 18.9 ± 1.1 11.3 ± 1.7 11.0 ± 2.0 
range (n) 78.3 – 86 (6) 70.7 – 92 (6) 90 – 111% 17 – 20 (6) 8 – 12.8 (6) 9 – 13 (3) 
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Table 2.11. Elevational associations of New Guinea moss-mice. Minimum and 
maximum elevations of trapping, recorded vertical range, and mean and median 
elevational for all known trapping sites for the 14 species of New Guinea moss-mice. All 
figures in meters, n = number of trapping sites. 
 
 

Species min/max range mean median SD n 

       
Pseudohydromys murinus Rümmler, 1934 1570 – 3400 1830 2432 2424 359 > 20 
       
Pseudohydromys berniceae Helgen 590 – 1570 980 1221 1490 537 3 
       
Pseudohydromys eleanorae Helgen 2440 – 3050 610 2731 2670 191 4 
       
Pseudohydromys patriciae Helgen 2800 – 2800 2800 – 1 
       
Pseudohydromys occidentalis Tate, 1951 2300 – 3600 1300 3057 3225 583 5 
       
Pseudohydromys musseri (Flannery, 1989) 1350 – 1350 1350 – 1 
       
Pseudohydromys sandrae Helgen 800/850 – 800/850 800/850 – 1 
       
Pseudohydromys fuscus (Laurie, 1952) 1600 – 3600 2000 2691 2780 478 > 20 
       
Pseudohydromys ellermani (Laurie & Hill, 1954) 1400 – 2800 1400 2207 2200 458 15 
       
Pseudohydromys germani (Helgen, 2005) 1300 – 1570 270 1435 1435 – 2 
       
Pseudohydromys carlae Helgen 2560 – 3600 440 2780 2780 – 2 
       
Mirzamys louiseae Helgen 1900 – 3180 1280 2649 2696 493 6 
       
Mirzamys norahae Helgen 2650 – 2650 2650 – 1 
       
Microhydromys richardsoni Tate & Archbold, 1941 380 – 1500 1100 896 758 475 6 
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Table 2.12. Adult sex ratios calculated from museum samples for all Pseudohydromys 
species known by more than a single specimen. Compiled from all specimens at AM, 
AMNH, BBM, BMNH, MCZ, MVZ, NMS, and PNGM. 
 
 

Species n male : female 

   
P. murinus 45 56 : 44 
P. berniceae 6 40 : 60 
P. eleanorae 4 50 : 50 
P. norahae 2 50 : 50 
P. occidentalis 7 57 : 43 
P. fuscus 40 45 : 55 
P. ellermani 27 70 : 30 
P. carlae 3 100 : 0 
P. germani 3 100 : 0 
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Figure 2.1. Skulls representing the four previously-described nominal genera of New 
Guinea moss-mice. In rows, from top to bottom: Neohydromys Laurie, 1952 (N. fuscus, 
AM M14170, Mt. Elimbari), Pseudohydromys Rümmler, 1934 (P. murinus, AM M14161, 
Mt. Kaindi), Mayermys Laurie and Hill, 1954 (M. ellermani, AM M15342, Mt. Karimui), 
and Microhydromys Tate, and Archbold, 1941 (M. richardsoni, AM M14166, Mt. Sisa). 
Adapted from Flannery (1995a:523-524). 
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Figure 2.2. Morphometric separation (Principal Component Analysis) of New Guinea 
moss-mice. Principal components extracted from a covariance matrix of 10 log-
transformed craniodental variables (Table 2.1) separate five highly-distinctive phenetic 
groupings of New Guinea, corresponding to the generic concepts of Pseudohydromys, 
Neohydromys, Mayermys, Microhydromys (minus “M.” musseri), and a newly-diagnosed 
genus (Mirzamys). The x-axis (PC1) is largely a shape factor that portrays a decrease in 
relative size of both M1 and mesopterygoid width from left to right; the y-axis (PC2) is 
largely a size factor that portrays an overall increase in skull size from top to bottom. 
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Figure 2.3. Morphometric relationships (Principal Component Analysis) of the two-
molared species of Pseudohydromys (excluding P. fuscus, which forms a tight cluster far-
removed in morphospace from other species). Principal components extracted from a 
covariance matrix of 12 log-transformed craniodental variables (Table 2.2). Separation on 
the x-axis (PC1) especially reflects cranial size (decreasing left to right), while separation 
on the y-axis (PC2) especially reflects relative differences in molar size, braincase 
breadth, and postorbital breadth (increasing from top to bottom). Documented sympatry: 
A + D, B + C, E + F. Clusters A, C, and D additionally occur sympatrically with P. 
fuscus.  
 
A = P. eleanorae n. sp. (Central Highlands) 
B = P. berniceae n. sp. (Owen Stanley Range) 
C = P. murinus from eastern Papua New Guinea (see text; Fig. 2.4) 
D = P. murinus from central Papua New Guinea (see text; Fig. 2.4) 
E = P. patriciae n. sp. (Snow Mountains) 
F = P. occidentalis (Snow and Star Mountains) 
G = P. musseri (Mt. Somoro in the Torricelli Mountains) 
H = P. sandrae n. sp. (Mt. Sisa in the Kikori River Basin) 
 

-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

PC1: 60.14%

-0.4

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

0.4

P
C

 2
: 
1
3
.4

1
%

 

A 

B 

C 

D 

F 

G 
H 

E 



 120 

 
Figure 2.4. Distribution (vouchered localities) of Pseudohydromys murinus. 
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Figure 2.5. Skin of Pseudohydromys murinus (AMNH 191414, adult female, Mt. 
Wilhelm).  
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Figure 2.6. Skulls of Pseudohydromys murinus, showing geographic variation. Left (a-e): 
a representative skull from central Papua New Guinea (AMNH 191412, adult female, Mt. 
Wilhelm); right (f-j): a representative skull from eastern Papua New Guinea (BBM-NG 
101517, adult male, Bulldog Road). 
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Figure 2.7. Skull of Pseudohydromys berniceae (holotype, BBM-NG 184489, adult 
female, Mt. Simpson). a (dorsal view of cranium), b (ventral view of cranium), c 
(maxillary molar row), d (lateral view of cranium), e (mandibular molar row), f (lateral 
view of mandible). 
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Figure 2.8. Fluid specimen of Pseudohydromys berniceae (holotype, BBM-NG 184489, 
adult female, Mt. Simpson). 
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Figure 2.9. Distribution (vouchered localities) of newly-described species of the 
Pseudohydromys Species-Group: Pseudohydromys berniceae (stars), P. eleanorae 
(circles), and Pseudohydromys patriciae (triangle). 
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Figure 2.10. Skin of Pseudohydromys eleanorae (holotype, BMNH 50.1734, adult 
female, Mt. Wilhelm). 
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Figure 2.11. Skull of Pseudohydromys eleanorae (holotype, BMNH 50.1734, adult 
female, Mt. Wilhelm). a (dorsal view of cranium), b (ventral view of cranium), c (dorsal 
view of mandible), d (lateral view of cranium), e (maxillary molar row), f (lateral view of 
mandible), g (mandibular molar row). 
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Figure 2.12. Skin of Pseudohydromys patriciae (holotype, AM M26991, adult male, 
Porokma, Lake Habbema). 
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Figure 2.13. Skull of Pseudohydromys patriciae (holotype, AM M26991, adult male, 
Porokma, Lake Habbema). a (dorsal view of cranium), b (ventral view of cranium), c 
(lateral view of cranium), d (lateral view of mandible), e (mandibular molar row). 
Photographs courtesy of Ken Aplin. 
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Figure 2.14. Distribution (vouchered localities) of the species of the “Neohydromys 
Species-Group”: Pseudohydromys occidentalis (circles), P. fuscus (triangles), P. musseri 
(star), and P. sandrae (square). 
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Figure 2.15. Skin of Pseudohydromys occidentalis (paratype, AMNH 110391, adult 
female, Mt. Trikora). 
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Figure 2.16. Skull of Pseudohydromys occidentalis (BBM-NG 108177, adult female, 
Lake Louise). a (dorsal view of cranium), b (ventral view of cranium), c (lateral view of 
cranium), d (lateral view of mandible), e (dorsal view of mandible). 
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Figure 2.17. Skin of Pseudohydromys musseri (holotype, BBM-NG 101737, adult male, 
Mt. Somoro). Photographs courtesy of Carla Kishinami. Total length = 21 cm. a (dorsal 
view of cranium), b (ventral view of cranium), c (lateral view of mandible). 
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Figure 2.18. Skull of Pseudohydromys musseri (holotype, BBM-NG 101737, adult male, 
Mt. Somoro). Photographs courtesy of Carla Kishinami. 
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Figure 2.19. Skin of Pseudohydromys sandrae (holotype, AM M14168, adult male, Mt. 
Sisa). 
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Figure 2.20. Skull of Pseudohydromys sandrae (holotype, AM M14168, adult male, Mt. 
Sisa). 
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Figure 2.22. Skull of Pseudohydromys fuscus (topotype, AMNH 191422, adult female, 
Mt Wilhelm).  
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Figure 2.23. Morphometric relationships (Principal Components Analysis) among one-
toothed Pseudohydromys specimens (the Mayermys Species-Group). Principal 
components extracted from a covariance matrix of 10 log-transformed craniodental 
variables (Table 2.6). The x-axis (PC1) largely portrays relative molar size (increasing 
from left to right); the y-axis (PC2) is a more complex shape factor especially associated 
with rostral breadth and incisive foramina length (loading positively) and the breadth of 
the bony palate (loading negatively). 
 

Red ellipse =  Eastern Highlands, Central Highlands, and Star Mountains (P. ellermani, 8 
specimens); Green triangle = Snow Mountains (P. ellermani, 3 specimens); 1 = Owen 
Stanley Ranges (P. germani, 2 specimens); 2 = Finisterre Range, Huon Peninsula (P. 
carlae, 2 specimens); 3 = Mt. Bosavi, Kikori River Basin (P. sp. cf. ellermani, 1 
specimen). 
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Figure 2.24. Distribution (vouchered localities) of species in the Mayermys Species-
Group: Pseudohydromys ellermani (circles), P. germani (stars), P. carlae (triangle), and 
Mt. Bosavi specimen (square).  
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Figure 2.25. Skin of Pseudohydromys ellermani (AM M26987, adult male, Porokma, 
near Lake Habbema). 
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Figure 2.26. Skull of Pseudohydromys ellermani (topotype, AMNH 191423, adult male, 
Mt. Wilhelm). 
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Figure 2.27. Habitat of Pseudohydromys ellermani (camp at edge of montane forest ca. 
2200 m fringing Lake Tawa, near Porgera, Enga Province, western Papua New Guinea). 
Photograph by the author. 
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Figure 2.28. Skin of Pseudohydromys germani (holotype, AM M29245, adult male, 
Munimun, Maneau Range). 
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Figure 2.29. Skull of Pseudohydromys germani (holotype, AM M29245, adult male, 
Munimun, Maneau Range). 
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Figure 2.30. Fluid specimen of Pseudohydromys carlae (paratype, BBM-NG 104895, 
adult male, Teptep, Finisterre Range).  
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Figure 2.31. The skull of Mirzamys (as represented by M. lousieae, below) contrasted 
with Pseudohydromys (as represented by a generalized, two-molared member of the 
genus, P. berniceae, above), scaled to the same length (M. louiseae is markedly larger 
than P. berniceae; see Tables 2.4, 2.8). The figure portrays characteristic contrasts 
between Mirzamys and all species of Pseudohydromys, including the former genus’ more 
elongate rostrum; longer nasals (n) which overhang the premaxillae (pm); premaxillae 
which jut forward well in front of the upper incisors; relatively longer incisive foramina 
(if); wider molars, with expanded t1 on M1; much expanded foramen ovale (fo); 
relatively smaller auditory bullae; conspicuous groove (iag) for the passage of the 
infraorbital branch of the stapedial artery; and larger stapedial foramen (stf). 
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Figure 2.32. The skull of Mirzamys (as represented by M. lousieae, BBM-NG 98605, 
below) contrasted with Paraleptomys (Paraleptomys cf. wilhelmina, BBM-NG 98545, 
above), scaled to same cranial size. See text for comparisons. 
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Figure 2.33. Morphometric separation (Principal Component Analysis) of Mirzamys 
species—M. louiseae (L, Western and West Sepik Provinces) and M. norahae (N, Enga 
Province). Separation along the first principal component mainly reflects smaller 
measurements in many measured variables for M. norahae (Tables 2.8, 2.9). 
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Figure 2.34. Type localities of the species of Mirzamys, M. louiseae (triangle) and M. 
norahae (star).  
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Figure 2.35. Skin of Mirzamys louiseae (paratype, BBM-NG 98605, adult male, 
Hindenburg Range). 
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Figure 2.36. Skull of Mirzamys louiseae (paratype, BBM-NG 98611, adult male, 
Hindenburg Range). a (dorsal view of cranium), b (ventral view of cranium), c (lateral 
view of cranium), d (lateral view of mandible), e (dorsal view of mandible), f (maxillary 
molars), g (mandibular molars). 
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Figure 2.37. Study skins showing comparative mature body size of Mirzamys louiseae 
(right, BBM-NG 98605, adult male, Hindenburg Range) and Pseudohydromys murinus 
(left, AMNH 191414, adult female, Mt. Wilhelm). 
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Figure 2.38. Skull of Mirzamys norahae (holotype, WAM M21459, adult male, from 
Porgera). a (dorsal view of cranium), b (ventral view of cranium), c (lateral view of 
cranium), d (lateral view of mandible), e (maxillary molar row). 
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Figure 2.39. Fluid specimen of Mirzamys norahae (holotype, WAM M21459, adult male, 
Porgera). Photograph courtesy of Claire Stevenson. 
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Figure 2.40. One view of relationships in the genus Pseudohydromys—10 monophyletic 
groupings.  
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Figure 2.41. One view of relationships among hydromyin rodents. See text.  
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Chapter 3 

 

Diversification, distribution, and natural history of the giant woolly-rats of New 

Guinea (Murinae: Mallomys) 

 

Abstract 

 

 The rodent genus Mallomys comprises the giant woolly-rats of montane New 

Guinea, distributed in montane forests ≥ ca. 1100 meters elevation in the Central 

Cordillera of New Guinea, and in certain outlying montane areas, including the Arfak 

Mountains of the Vogelkop Peninsula, the mountain ranges of the Huon Peninsula, the 

Foja Mountains of the Mamberamo Basin, and Mt. Bosavi in the Kikori River Basin. The 

status of Mallomys rothschildi and M. aroaensis as distinct biological species, questioned 

by Musser and Carleton (2005:1356), is re-confirmed. Previously published records of M. 

aroaensis from the Snow and Arfak Mountains (Flannery 1995a) are shown to represent 

M. istapantap and a new species, M. flanneryi, respectively. The distribution and 

elevational associations of M. aroaensis and M. istapantap are clarified, and sympatric 

interactions between M. rothschildi, M. aroaensis, and M. istapantap are shown to span 

most of New Guinea’s Central Cordillera, including the Snow Mountains. Subspecific 

taxonomy within M. rothschildi is revised, with the subspecies M. r. weylandi restricted 

to the Weyland Range and M. r. rothschildi recognized across the remainder of the 

species’ range. Mallomys hercules from the Huon Peninsula is recognized as a species 

distinct from M. aroaensis. Two new species of Mallomys are introduced and diagnosed, 

from the outlying volcanic peak of Mt. Bosavi in south-central Papua New Guinea and 

the Arfak Mountains of the Vogelkop Peninsula, western New Guinea, respectively. All 

available ecological and behavioural information available for the genus is evaluated in 

light of these taxonomic changes. 

 

Introductory remarks and background 
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 In a short paper published in 1898, the taxonomically-prolific mammalogist 

Oldfield Thomas of the British Museum introduced and discussed a new genus and 

species of large-bodied giant rat, Mallomys rothschildi, based on a single long-haired, 

blackish-brown rat specimen with complexly-folded molars, received from a native 

collector in the English Peaks area of the Owen Stanley Ranges, south-eastern New 

Guinea (Thomas 1898a). In highlighting its morphological distinctness, Thomas 

compared Mallomys especially with Crateromys, another very large-bodied murine genus 

with complex-folded molars, which at that time had only recently been described from 

the island of Luzon in the Philippines (Thomas 1895, 1898b). While discoveries 

throughout the twentieth century were to later show that New Guinea’s mountains 

support a more diverse assemblage of extant large-bodied rats (> 1 kilogram) than 

anywhere else on earth (Flannery 1995a), Thomas’ paper describing M. rothschildi was 

the first indication that the highlands of New Guinea supported “giant” murines. 

The early decades of the twentieth century brought the description of various 

other taxa referred to Mallomys. A second specimen of Mallomys was obtained by the 

Queensland Museum and reported by Charles De Vis of the Queensland Museum (De Vis 

1907). De Vis again made his specimen the type of a new genus and species, 

Dendrosminthus aroaensis, although the name was erected provisionally (“I feel hardly 

justified in running the risk of perpetrating a synonym, otherwise I should propose for it 

the name Dendrosminthus aroaensis”, page 11), and all subsequent workers correctly 

recognized Dendrosminthus as a junior synonym of Mallomys. Soon after, Thomas (1912) 

described M. hercules as an additional species from the Rawlinson Range on the Huon 

Peninsula, and Rothschild and Dollman (1933) later applied the names Mallomys 

argentata and M. weylandi to samples of Mallomys collected in the Weyland Range of 

western New Guinea. 

In his brief review of the genus, Tate (1936) recognized but a single species of 

Mallomys, M. rothschildi. Soon after, based on his examinations of type and other newly-

collected material (deposited at the time in London, Tring, Leiden, Berlin, and Dresden), 

Rümmler (1938) provided the first major overview of the genus. Like Tate (1936), 

Rümmler (1938) recognized a single species of Mallomys, which he divided into three 

geographical races: M. r. rothschildi Thomas, 1898 (with aroaensis as a synonym) for 
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specimens taken in south-eastern New Guinea; M. r. hercules Thomas, 1912 for samples 

from the Huon Peninsula and Kratke Range, and M. r. weylandi Rothschild and Dollman, 

1933 (with argentata as a synonym) for material from the Weyland Range. Rümmler’s 

single-species arrangement proved influential, and was adopted by various subsequent 

workers, especially Ellerman (1941), Tate (1951), Laurie and Hill (1954), and Menzies 

and Dennis (1979). However, based on their field work in the highlands of Papua New 

Guinea, these last authors explicitly questioned whether more than one species of 

Mallomys might occur sympatrically in New Guinea’s highlands, noting that “Mallomys 

is … mainly an arboreal rat, though the heavy tail is not prehensile… In some parts of the 

highlands local people say there are two kinds of Mallomys. In addition to the arboreal 

type, they say there is a second type which is more terrestrial, is found in open country as 

well as in forests, lives in holes in the ground and has greyish rather than blackish fur. 

Mallomys is undoubtedly a variable animal but more studies are needed to indicate 

whether there is just one variable species of Mallomys or whether there really are two, 

with different habits” (Menzies and Dennis 1979:46). Though other workers had called 

attention to chromatic differences between blackish and greyish Mallomys in the same 

geographic samples before (Rothschild and Dollman 1933; Tate 1936, 1951), the 

significance of this dichromatism had never been critically assessed. 

A decade later, Flannery et al. (1989) answered Menzies and Dennis’ call to 

further study with a taxonomic revision of Mallomys, which was based on their study of 

specimens in various world museums, especially from Australian institutions. Flannery et 

al. (1989) recognized four species of Mallomys, two of which they described as new. 

Drawing primarily from qualitative cranial and external comparisons, these authors 

argued that three ecomorphologically distinctive species of Mallomys occur in the 

highlands of Papua New Guinea. Mallomys rothschildi Thomas, 1898, is blackish-brown, 

supposedly largely arboreal, and occurs throughout a wide range of elevations above 

about 1500 m. Mallomys aroaensis (De Vis, 1907) (with M. a. hercules Thomas, 1912, 

ranked as a valid subspecies endemic to the Huon Peninsula), has greyish pelage, with an 

ill-defined blackish dorsal stripe, white guard hairs, and a shorter tail, more massive skull, 

and proportionately wider rostrum compared to M. rothschildi, is supposedly more 

terrestrial and occurs predominantly in lower montane forest. Mallomys istapantap 
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Flannery, Aplin, and Groves, 1989, has greyish fur but is larger-bodied than M. aroaensis, 

lacks a dorsal stripe, has a very short tail, pale ears, extremely high-crowned molars, and 

a distinctive thickened palate, occurs primarily in subalpine grasslands and adjacent 

upper montane forests in eastern New Guinea, and is likely largely terrestrial. Flannery et 

al. (1989) confirmed that M. rothschildi, M. aroaensis, and M. istapantap are three 

different biological species by carefully documenting their differential morphological 

attributes and demonstrating their sympatric (or near-sympatric) occurrence at various 

localities in eastern New Guinea, and presented genetic comparisons showing all three 

species to be electrophoretically distinct, with M. istapantap the most morphologically 

and genetically divergent of the three. These authors also introduced Mallomys gunung 

Flannery, Aplin, and Groves, 1989, an additional, highly distinctive species known only 

from above the treeline in alpine grasslands of the Snow Mountains of western New 

Guinea. 

Though Flannery et al. (1989) presented a compelling solution to a challenging 

taxonomic problem, their treatment was based in primary part on material in Australian 

institutions, and, apart from their elucidation of M. gunung, focused mainly on museum 

holdings from Papua New Guinea. Although they correctly recognized that the 

morphological variation in eastern New Guinea Mallomys corresponded to three 

biological species, apart from M. gunung they referred all specimens from western New 

Guinea, both blackish and greyish, to a single variable taxon that they called M. r. 

weylandi Rothschild and Dollman, 1933. Although subsequent authors have followed this 

arrangement (Musser and Carleton 1993, 2005; Flannery 1995a, 1999), the apparent 

discrepancy between grey and black furred animals in the lower montane zone of the 

eastern Central Cordillera (supposedly representing two biological species, M. rothschildi 

and M. aroaensis) versus the situation with grey and black furred animals in the lower 

montane zone of the western Central Cordillera (considered as a single variable species) 

has fostered doubts as to the correctness of this classification, especially when examined 

in the context of new material. For example, based apparently on examinations of 

material at AMNH, Musser and Carleton (1993, 2005) called into question some of the 

interpretations of Flannery et al. (1989), noting that although “Mallomys rothschildi and 

M. aroaensis are thought to be sympatric at a few localities… [but] the morphological 
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variation present among samples requires re-examination to test whether it reflects 

presence of one or two species.”  

My studies on Mallomys, presented in this chapter, are in part a response to 

Musser and Carleton’s call for further confirmation that Mallomys rothschildi and M. 

aroaensis truly represent two sympatric, biological species. In addition I attempt to more 

fully document these species’ distributional, elevational, and ecological associations in 

light of available evidence. Other topics relevant to the systematics and evolution of 

Mallomys are also explored, including a renewed examination of sympatric interactions 

among Mallomys species (especially in western New Guinea), clarification of the 

geographic and elevational distribution of M. istapantap, discussion of the status of 

Mallomys populations from mountain blocks disjunct from New Guinea’s Central 

Cordillera, and, most notably, the description of two new species of Mallomys, from 

eastern and western New Guinea, respectively. Reasonably detailed morphological 

diagnoses of the genus Mallomys have been offered elsewhere (Tate 1951; Misonne 1969; 

Musser 1981; Flannery et al. 1989), and instead of re-iterating these here, I move forward 

to a review of morphological and taxonomic variation within the genus. 

 

Morphometric comparisons of Mallomys from eastern New Guinea  

 

Distinctions between Mallomys taxa have not previously been studied with 

multivariate morphometric methods. As in Chapter 2, I explore variation in this genus 

primarily with the aid of Principal Component Analyses (PCA), used to evaluate the 

overall similarity of ungrouped samples (i.e. in which hypothetical taxa are not defined a 

priori based on other criteria). Because of the outstanding morphological distinctness of 

M. istapantap and M. gunung, only specimens in world museums identified as M. 

rothschildi and M. aroaensis after the most recent revision (Flannery et al. 1989) are 

included in these analyses, which aim to evaluate craniometric and other differences 

between these highly-similar species. I embark on these analyses in several phases, first 

exploring morphometric variation in Papua New Guinea, where M. aroaensis and M. 

rothschildi have previously been argued to represent sympatric species; in later analyses 

featured below, these comparisons are expanded to include samples from all of New 
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Guinea. These analyses feature all (or a large representative sample of) adult skulls from 

each of the collections at AM, AMNH, BBM, BMNH, NMS, and PNGM—institutions 

which hold the grand majority of Mallomys specimens (Flannery et al. 1989). A smaller 

subset of variables was measured for relevant specimens at CSIRO, MZB, UPNG, and 

ZMB, such that these samples are included here in univariate tabulations (Table 3.2 etc.) 

but not in the PCA. Thus comparisons featured here draw from almost every relevant 

skull stored in world museums. 

To start, skulls from Papua New Guinea identified as Mallomys rothschildi or M. 

aroaensis were examined with a PCA drawing from seven log-transformed craniodental 

variables (Table 3.1). These samples were drawn geographically from the Star Mountains 

in the west to the Papuan Peninsula (Owen Stanley and Maneau Ranges) in the east, 

including the outlying mountains of the Huon Peninsula. Though it is evident from these 

analyses (and from subsequent validating comparisons) that craniometric variation in 

eastern New Guinea is indeed correlated with pelage coloration in the Central Cordillera, 

the results additionally highlight the previously-unappreciated distinctness of certain 

other Mallomys populations; in other words, these comparisons illuminate more 

taxonomic complexity than anticipated by Flannery et al. (1989). In total, the PCA 

identifies four important morphometric clusters (Fig. 3.1), as discussed below. 

First, all Mallomys skulls from the mountain ranges along the Central Cordillera 

group into two nearly-discrete clusters that are neatly correlated with pelage coloration. 

Grey-furred Mallomys (with long white-tipped guard hairs) from Papua New Guinea’s 

Central Cordillera separate from blackish-brown animals (without long white-tipped 

guard hairs) along the first principal component, reflecting especially their consistently 

longer and wider nasals, longer rostra, broader frontals, and generally larger skulls 

relative to blackish-brown animals (Table 3.1, 3.2). As noted above, these greyish and 

blackish brown samples are drawn from the same broad geographic region. A subsequent 

canonical discriminant function analysis (contrasting greyish and blackish specimens) 

performed on the same set of skulls with the same variables (not figured) correctly 

classifies all but one of the 48 skulls entered into the analysis into the groupings 

interpreted here from the PCA (only BBM-NG 101550, a grey-furred specimen from 

Bulldog Road, is misclassified in the black-furred group). As discussed earlier by 
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Flannery et al. (1989), specimens included in the grey-furred cluster match closely the 

morphological attributes of the holotype of Dendrosminthus aroaensis De Vis, 1907 (= 

Mallomys aroaensis), collected on the Aroa River along the southern slopes of the 

Cordillera; the dark-furred cluster includes the holotype of Mallomys rothschildi Thomas, 

1898, collected in the Owen Stanley Range in the eastern body of the Cordillera. These 

craniometric analyses support previous assertions of Flannery et al. (1989), based on 

qualitative cranial comparisons, external morphology, and electrophoretic analyses, that 

M. aroaensis and M. rothschildi are separate biological species that occur sympatrically 

throughout the montane forests of Papua New Guinea’s Central Cordillera. 

Secondly, all available specimens from the Huon Peninsula comprise a discrete 

cluster separated from all other Mallomys specimens along the combined first and second 

principal components (Fig. 3.1). The Huon’s montane forests are perfectly isolated from 

montane forests on the Central Cordillera by the dry lowlands of the Markham River 

Valley. This distinctive isolated group corresponds to the taxon originally described as 

Mallomys hercules from the Huon’s Rawlinson Mountains by Thomas (1912), and more 

recently arranged by Flannery et al. (1989) as a subspecies of M. aroaensis (Flannery et 

al. 1989:96—“there is little doubt that the Huon Mallomys is correctly referred to M. 

aroaensis, of which it is a distinctive subspecies”). However, Flannery et al. (1989) 

declined to review hercules in any detail, presumably because it is not represented in 

Australian museums. Though clearly closely-related to M. aroaensis of the Central 

Cordillera, Huon animals are very large and have a grossly swollen rostrum, absolutely 

broader than all other Mallomys, and absolutely wider nasals than all previously-

described taxa (matched only by a new species from the Arfak Mountains of far western 

New Guinea; see below for a review). Because M. hercules is cleanly separable from 

related Mallomys in ungrouped morphometric comparisons, and perfectly diagnosable 

with respect to M. aroaensis in its rostral dimensions, I recognize these two taxa as 

distinct allospecies. 

Finally, all five available specimens from montane forests on Mt. Bosavi, an 

extinct volcano in the Kikori River Basin (Southern Highlands Province, Papua New 

Guinea), comprise an isolated morphometric cluster, again cleanly separated from all 

other Mallomys specimens along the combined first and second principal components 
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(Fig. 3.1). These specimens cluster together despite substantial variability in pelage 

colour (four of these are greyish, and have previously been identified as M. aroaensis; 

one is blackish-brown and has previously been associated with M. rothschildi; e.g. 

Flannery 1995a:maps; Leary and Seri 1997). Closer examinations, detailed below, 

confirm that the Bosavi specimens represent a single taxon with two discrete colour 

morphs, separable from both M. rothschildi and M. aroaensis by a suite of metric and 

qualitative craniodental features. This cluster is cranially very closely-allied to M. 

rothschildi, but is distinguished morphometrically from M. rothschildi in this analysis by 

its smaller average cranial size, absolutely wider incisive foramina, and more greatly 

constricted interorbital region. Mount Bosavi lies very close to the Central Ranges, but its 

upper reaches are fully isolated from montane forests of the Central Cordillera by the 

lower-elevation Rentoul and Hegigio-Kikori River Valleys (e.g. see Diamond 1985); 

although unanticipated by earlier reviews (Flannery et al. 1989; Flannery 1995a), it 

should perhaps not be surprising that the Bosavi Mallomys has differentiated in isolation. 

Below, after reviewing morphological distinctions between sympatric populations of M. 

rothschildi and M. aroaensis in Papua New Guinea, and before proceeding to more 

extensive comparisons drawing from western New Guinea samples of Mallomys, I offer a 

preliminary description of the Bosavi Mallomys, which I argue is best regarded as a 

distinct allopatric species related to M. rothschildi.  

 

Morphological distinctions between M. rothschildi and M. aroaensis in Papua New 

Guinea 

 

 As noted above, in the Central Cordillera of Papua New Guinea, Mallomys 

rothschildi and M. aroaensis are most easily distinguished externally by pelage coloration 

(dorsal pelage blackish without long pale-tipped guard hairs in M. rothschildi; dorsal 

pelage predominantly greyish with long pale-tipped guard hairs and an ill-defined dorsal 

streak in M. aroaensis; e.g. see Fig. 3.2), and/or cranially by the configuration of the 

rostral, frontal, and interorbital regions (nasals long and wide, interorbit less constricted, 

rostrum and frontals laterally swollen in M. aroaensis; nasals shorter and narrowed, 

interorbit more constricted, rostrum and frontals more weakly expanded in M. 
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rothschildi). Mallomys aroaensis additionally averages larger than M. rothschildi in 

essentially all measurements except for the dimensions of the molars, which are 

equivalent in absolute size between the two species (e.g. Table 3.2) and thus relatively 

larger in M. rothschildi.  

Flannery et al. (1989) suggested that M. aroaensis differs from M. rothschildi in 

its “shorter tail, pure white venter (rare in rothschildi), and lighter coloured dorsal 

underfur” (among other, less consistent differences). My examinations of specimens in 

museums worldwide further substantiate each of these distinctions, which Flannery et al. 

(1989) initially documented primarily on the basis of comparisons involving specimens in 

Australian museum collections. Flannery et al. (1989) did not quantify the relative 

differences in tail length that they perceived between M. aroaensis (tail supposedly 

relatively shorter) and M. rothschildi (supposedly relatively longer). Judging from figures 

that I have copied from Mallomys specimen tags in museums worldwide, relative tail 

length is highly variable both in adult specimens of M. aroaensis from Papua New 

Guinea (tail/head-body ranging from 0.80 to 1.20) and in adult specimens of M. 

rothschildi from Papua New Guinea (ranging from 0.91 to 1.19). (Undoubtedly at least 

some of this wide variation stems from inconsistent methods of tail measurement used by 

the many different individuals who collected these series mostly for European, American, 

and Australian institutions; cf. Blackwell et al. 2006.) Nevertheless, comparisons across 

large numbers of specimens demonstrate that, in Papua New Guinea, tail length in M. 

rothschildi (tail averaging 104% of head-body length) is relatively longer than in M. 

aroaensis (averaging 100%). This average (if rather small) difference substantiates both 

the previous assertions of Flannery et al. (1989) and seeming in-hand differences in 

relative tail-length in study skins of the two taxa (my impressions). 

Another potential difference in tail morphology between the two species lies in 

the strength with which the tail skin adheres to the underlying tail vertebrae. After 

collecting a series of M. aroaensis in the Maneau range, Fred Shaw-Mayer (in litt., notes 

at BMNH) wrote that “the skin of this species is different from that found in the 

Bismarck Range [i.e. where he primarily encountered M. rothschildi] in the easy way the 

tail skin came away from the tail vertebra. In the Bismarck form the tail in every case had 

to be slit on the underside.” Like its slightly longer average tail length, the greater 
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adherence of the tail skin in M. rothschildi may well be an adaptation associated with this 

species’ apparently greater degree of arboreality (see below under species accounts). 

 Finally, although M. aroaensis and M. rothschildi overlap substantially in external 

linear measurements (e.g., M. rothschildi averages only 4% less in head-body length than 

M. aroaensis), M. aroaensis is a heavier and markedly more chunky rat than M. 

rothschildi—a point aptly conveyed by univariate and bivariate comparisons of adult 

body mass (Table 3.3; Fig. 3.3). 

 

Distributional and elevational associations of M. rothschildi and M. aroaensis in 

Papua New Guinea 

 

 Examinations of large series of Mallomys and their associated data reveal that in 

Papua New Guinea both M. aroaensis and M. rothschildi are restricted to tropical 

montane evergreen forests situated at 1200 m and above along the Central Cordillera. The 

two species occur in regional sympatry throughout the eastern Central Cordillera as far 

east as the English Peaks in the Owen Stanleys, and have been recorded in direct syntopy 

in many different areas, including at Tifalmin in the Star Mountains (1800-2000 m: AM), 

at Menebe and various other localities in the Hagen Range (1670 m: BMNH; 1820 m: 

AM), on Mt. Sisa at the southern margin of the Central Highlands (ca. 1450 m: AM), on 

the northern slopes of Mt. Wilhelm in the Bismarck Range (2120 m: BMNH), at Bulldog 

Road in the vicinity of Wau (2400-2500 m: AMNH, BBM), and at the headwaters of the 

Aroa River on the southern slopes of the Owen Stanleys (ZMB; Fig. 3.2).  

Within Papua New Guinea, Mallomys aroaensis apparently occurs throughout the 

entire breadth of the eastern Central Cordillera, from the Star Mountains (Victor 

Emmanuel and Hindenburg Ranges) in the west to the Maneau Range in the far south-

east. Mallomys rothschildi has a similar distribution in Papua New Guinea, occurring 

sympatrically with M. aroaensis from the Star Mountains to the vicinity of Mt. Scratchley 

in the northern body of the Owen Stanleys, but not extending to the more south-easterly 

Maneau Range, where M. aroaensis is the sole species of Mallomys. Neither species 

extends beyond the Cordillera to other, outlying montane areas (Mallomys hercules, a 

species closely related to M. aroaensis, occurs throughout the mountain ranges of the 
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Huon Peninsula; another species, closely related to M. rothschildi [M. bosaviensis n. sp.], 

occurs in montane forests on the outlying volcanic peak of Mt. Bosavi in south-central 

Papua New Guinea). As Flannery et al. (1989) observed, in many areas one species 

appears to be much more abundant than the other. To my eye, this pattern has an 

overwhelming geographic component: judging from museum series, M. aroaensis 

appears to be much more common than M. rothschildi in most areas of eastern Papua 

New Guinea (e.g. the Kratke Range, the vicinity of Wau, the northern Owen Stanleys), 

while M. rothschildi appears to dominate in the Central Highlands and Star Mountains of 

western Papua New Guinea. This seeming east-west abundance gradient thus reaches a 

logical endpoint in far eastern Papua New Guinea (the Maneau Range), where M. 

aroaensis occurs in the absence of M. rothschildi. 

Mallomys rothschildi and M. aroaensis have different but widely overlapping 

elevational ranges. The recorded elevational range of M. rothschildi in Papua New 

Guinea extends from as low as about 1450 m (e.g. AM M17096, at Mt. Sisa, Southern 

Highlands Province) to at least 3700 m (on Mt. Giluwe, Southern Highlands Province; 

Flannery et al. 1989); the mean elevation of 27 different collection localities for M. 

rothschildi with associated altitudinal data in Papua New Guinea (at AM, AMNH, BBM, 

BMNH, and CSIRO) is 2278 m (median 2400 m, SD = 487 m). The recorded elevational 

range of M. aroaensis (now excluding M. hercules) in Papua New Guinea is staggered 

somewhat lower than that of M. rothschildi, extending from 1100-1200 m (e.g. AM 

M28071, Agaun area, Milne Bay Province; cf. Flannery et al. 1989) to 2700 m (BMNH 

53.350, Lamende Range, Southern Highlands Province); the mean elevation of 35 

different collection localities with associated altitudinal data in Papua New Guinea (at 

AM, AMNH, BBM, and BMNH) is 1790 m (median 1818 m, SD = 398 m). Apart from 

elevational associations, potential differences in microhabitat usage between these two 

species remain largely unstudied, but the preponderance of evidence suggests that M. 

rothschildi is a more arboreal species, commonly nesting in tree hollows, while both 

other sympatric congeners in Papua New Guinea (both M. aroaensis and the larger-

bodied species M. istapantap) appear to be more terrestrial, nesting especially in 

underground burrows (e.g. Table 3.11; see species accounts below for more detailed 

substantiation). 
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In summary, taken together, these morphometric, morphological, distributional, 

elevational, and ecological data firmly refute Musser and Carleton’s (2005) questions as 

to the validity of these two sympatric species (see above), at least in eastern New Guinea. 

These comparisons have also unexpectedly highlighted the taxonomic distinctness of two 

geographically-isolated Mallomys populations in eastern New Guinea—M. hercules of 

the Huon Peninsula, and M. bosaviensis n. sp. of Mt. Bosavi. The attributes of Mallomys 

hercules are reviewed briefly toward the end of this chapter (“Overview of previously 

described species”); while M. bosaviensis is described as new in the following account. 

 

A new species of Mallomys from eastern New Guinea 

 

Mallomys bosaviensis new species 

 

Holotype: BBM-NG 103400, adult male, skin and skull, from the NNW slopes of Mt. 

Bosavi (= Mt. Leonard Murray; 6o33’S, 142o50’E, Southern Highlands Province, Papua 

New Guinea), 2300 m, collected 21 June 1973 by A.B. Mirza. 

 

Paratypes:  

Four specimens, all collected at the type locality by A.B. Mirza and represented by a 

skull and study skin: PNGM 22841, adult female, 2300 m (20 June 1973); BBM-NG 

103393, adult male, 2300 m (20 June 1973); BBM-NG 103409, 2300 m (22 June 1973); 

BBM-NG 103451, 2100 m (28 June 1973). 

 

Diagnosis: A species cranially similar to M. rothschildi, but averaging slightly smaller in 

size, with the interorbital region extremely narrowed, interorbital and temporal ridging 

more pronounced, the incisive foramina much broader posteriorly, and the nasals and 

naso-lacrimal capsules laterally expanded. Relative to other Mallomys, the anterolabial 

cusp (t1) of M1 is more strongly offset postero-laterally from cusps t2 and t3 (Fig. 3.4.). 

Unlike all Mallomys taxa except M. rothschildi weylandi, this species is individually 

dichromatic, with some individuals being predominantly blackish (similar to M. r. 

rothschildi), others greyish (similar to M. aroaensis). 
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Distribution: Known only from montane forest on Mt. Bosavi (2100-2300 m), a high 

(extinct) volcanic peak (rising to ca 2900 m) in south-central New Guinea. This peak is 

situated on the eastern margin of the Kikori River Basin adjacent to but isolated from the 

montane forests of New Guinea’s Central Cordillera.  

 

Etymology: After the type locality. 

 

Description:  

In general size (Table 3.9) and in most conformational aspects this skull of M. 

bosaviensis agrees closely with M. rothschildi (Figs. 3.4, 3.5), and requires close 

comparison with that species alone. It departs from M. rothschildi in the following 

respects. The interorbital region is strongly narrowed relative to all other Mallomys, with 

its lateral margins ridged and strongly raised, creating a pronounced mid-frontal 

depression. The well-defined interorbital ridges extend posteriorly, approximately along 

the lateral margins of the frontals, parietals, and interparietals to form well-developed 

temporal lines that meet the pronounced supraoccipital ridging on the posterior edge of 

the braincase. The postorbital processes are small but very sharply defined. The zygomata 

are rounded and strongly-expanded laterally. The nasals average longer and are laterally 

widened, especially anteriorly, and the naso-lacrimal capsules are laterally inflated to 

greater extent, such that this species has a somewhat broader rostrum on average than M. 

rothschildi (Table 3.9). The incisive foramina are narrow for their anterior quarter, behind 

which they precipitously expand to become broader and more lunate than in M. 

rothschildi. The masseteric tubercle is less well-developed than in other Mallomys 

species. 

 Externally, this species averages smaller than most other Mallomys, though its 

recorded range of external linear measurements falls within the range of variation seen in 

both M. rothschildi and M. aroaensis (Table 3.10). The tail, subequal in length to the 

head-body, averages about 5% shorter than in M. rothschildi and is thus similar in 

relative length to M. aroaensis (Table 3.10). Like M. r. weylandi of the Weyland Range 

of western New Guinea, this species has two apparently discrete colour morphs. Four of 
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the five known specimens of this species have predominantly greyish, banded pelage that 

is essentially identical to that of M. aroaensis, while one specimen (BBM-NG 103393) is 

predominantly blackish, and has been identified in the past as M. rothschildi. All share 

the distinctive cranial features that distinguish M. bosaviensis from other Mallomys, and 

the colour morphs cannot be distinguished from each other via the same criteria used to 

distinguish between true representatives of sympatric M. r. rothschildi and M. aroaensis. 

The five specimens assigned here to M. bosaviensis are assuredly representatives of a 

single chromatically-variable species.  

Quality images of skins of this species have been requested from the Bishop 

Museum but have not yet been prepared; these, coupled with a more detailed description 

of the pelage, limbs, and tail will be featured in the amplified, formal description of this 

taxon. The mammae formula is 1 + 2 = 6 (verified in PNGM 22841). 

  

Morphometric comparisons of Mallomys from western New Guinea 

 

Building on earlier morphometric comparisons of the rothschildi/aroaensis 

complex in eastern New Guinea (Fig. 3.1), I now consider the taxonomic status of similar 

populations from western New Guinea (Papua Province, Indonesia), which are 

represented in world museums by a much smaller number of specimens from far fewer 

localities (e.g. Fig. 3.11). Flannery et al. (1989) attributed all relevant samples from the 

western Central Cordillera (the Snow and Weyland Mountains) to a single subspecific 

taxon, Mallomys rothschildi weylandi Rothschild and Dollman, 1933. Specimens 

attributed to M. r. weylandi have either blackish or greyish pelage, but Flannery et al. 

(1989) suggested that, unlike the situation in Papua New Guinea where these colour 

morphs clearly represent separate biological species,  this chromatic variability is not 

correlated with consistent cranial differences in the western Central Cordillera.  

More recently, fossil and modern Mallomys samples from the Arfak Mountains of 

far-western New Guinea (the Vogelkop Peninsula) have been tentatively referred to M. 

aroaensis (Flannery 1995a; Pasveer and Aplin 1998; Aplin et al. 1999); these too are 

studied in detail here.  
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My multivariate comparisons for western Mallomys skulls draw from the same set 

of craniodental variables that I have used for skulls from Papua New Guinea. In an east to 

west manner, I consider each regional population from western New Guinea in turn, first 

adding specimens from the Snow Mountains to the full analysis, then from the Weylands, 

and finally from the Arfak Mountains. My resultant taxonomic interpretations differ in 

important details from conclusions reacher earlier by Flannery et al. (1989). 

 

Snow Mountains: 

All specimens from the Snow Mountains at first glance appear to comprise a 

relatively cohesive morphometric cluster. Together these specimens occupy an area of 

morphospace less than that delineated by the various Mallomys taxa from Papua New 

Guinea (Fig. 3.7); this cluster overlaps substantially with M. rothschildi and very 

marginally with M. aroaensis, but with no other taxa. In the absence of more critical 

attention, these comparisons appear to support the conclusion of Flannery et al. (1989) 

that all of these specimens represent a single taxon which is best classified as a 

subspecies of Mallomys rothschildi (M. r. weylandi).  

However, direct examination of the specimens in question reveals telling 

morphological complexity with respect to pelage coloration. Direct cranial and external 

examinations of blackish-brown specimens from Papua New Guinea on the one hand and 

from the Snow Mountains on the other (at AM and AMNH) reveal that these samples are 

indeed highly similar; they appear to be essentially indistinguishable and thus both 

referrable to M. rothschildi. However, grey-furred specimens from the Snow Mountains 

appear to be morphologically distinguishable cranially both from black-furred specimens 

collected sympatrically (the grey-furred animals are larger-skulled on average, with 

proportionately wider rostra and longer nasals) and from samples of M. aroaensis from 

Papua New Guinea (which differ from Snow Mountains grey-furred animals in their still 

proportionately wider rostra and longer nasals, as well as their much broader nasals and 

interorbital widths). This is reflected to some extent in the PCA; all six blackish 

specimens from the Snow Mountains fall within or along the boundary of the 

morphometric scatter representing M. rothschildi from Papua New Guinea, while four of 
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the five greyish animals from the Snow Mountains fall outside this or any other group 

(Fig. 3.8).  

Univariate comparisons of greyish and blackish specimens from the Snow 

Mountains demonstrate that, on average (Tables 3.5, 3.6, 3.8. 3.9), grey-furred specimens 

are larger-bodied, have shorter tails, and have skulls with longer nasals, broader rostra, 

and greater interorbital widths than blackish-brown animals—i.e., these colour ‘morphs’ 

differ in many of the same features that distinguish M. aroaensis and M. rothschildi in the 

eastern part of the Cordillera (see especially Table 3.6). (However, large average 

differences in nasal width and breadth across the frontals, which distinguish M. aroaensis 

and M. rothschildi in eastern New Guinea, do not distinguish available samples of grey 

and black animals in the Snow Mountains.) Further, based on all available (albeit limited) 

museum holdings, greyish and blackish animals from the Snow Mountains have different 

recorded elevational ranges, with grey specimens recorded from between 1500 and 2900 

m (mean elevation of four different localities = 2350 m, median 2500 m; SD 560 m) and 

black specimens from between 2200 and 3225 m (mean elevation of five localities = 

2835 m, median 2950 m; SD 346 m). As noted above, similar differences in altitudinal 

means and ranges characterize the large available samples for M. aroaensis and M. 

rothschildi from Papua New Guinea. Despite morphometric separation from M. aroaensis 

of Papua New Guinea in this analysis, the grey-furred Snow Mountains sample matches 

eastern M. aroaensis closely in univariate measurements (Table 3.8), and my impression 

based on in-hand comparisons is that, on current evidence, morphometric differences 

between these samples (in particular the reduced naso-frontal inflation of western 

specimens) are best interpreted as east-west geographic variation within a single species. 

Because the elevational “floor” of M. aroaensis extends lower than in other Mallomys (to 

1200 m or lower), it is unsurprising that this species should extend across the east-west 

breadth of the Central Cordillera. 

In summary, my interpretation of patterns of morphological variation in Snow 

Mountains Mallomys is that, as in eastern New Guinea, two sympatric species 

corresponding to M. rothschildi and M. aroaensis occur in montane forests in the Snows. 

Snow Mountains samples representing these two species are less easily distinguished 
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morphometrically than sympatric samples in Papua New Guinea owing to patterns of 

east-west geographic variation within M. aroaensis.  

A representative skull and skin from Snow Mountains specimens attributable to 

M. aroaensis were figured by Flannery et al. (1989:88, 99; as “M. r. weylandi”). 

 

Weyland Range: 

As in the eastern Central Cordillera and in the Snow Mountains, both blackish and 

greyish coloured Mallomys are recorded from the Weyland Range, a mountain block 

situated at the westernmost margin of the Central Cordillera. In fact, two species-level 

taxa, Mallomys weylandi (holotype blackish) and M. argentata (type series greyish) have 

been described from the Weylands (Rothschild and Dollman 1933). Here, in contrast to 

the situation in other regions where blackish and greyish animals appear to represent 

distinct biological species, all available samples of Mallomys from the Weyland Range 

(both blackish and greyish) appear to be fairly homogeneous morphometrically (based on 

samples at AMNH and BMNH), and group closely with Central Cordilleran samples of 

M. rothschildi in multivariate space (Fig. 3.9). Direct comparisons between type 

specimens of argentata and weylandi at BMNH showed these specimens to be very 

similar in size and qualitative morphology both to one another and to specimens of M. 

rothschildi from eastern New Guinea (including the holotype of rothshildi), moreso than 

to any samples of M. aroaensis. These analyses and comparisons seem to vindicate the 

hypothesis developed by Flannery et al (1989) that chromatic variation in at least some 

western Mallomys samples is intraspecific in nature. 

Nevertheless, some caution is needed here, and I recommend that more detailed 

examination of Weyland samples will be needed to entirely rule out the possibility that 

two biological species are represented here. Distinctions between M. rothschildi and M. 

aroaensis in the Snow Mountains are less clear than in Papua New Guinea, in part 

because of an east-west trend in variation that is apparent in samples referred to M. 

aroaensis. If this gradient of variation (i.e. a trend toward smaller average cranial size and 

lesser inflation of the nasals and frontals) continues in clinal fashion westward to the 

Weylands, Weyland samples of M. aroaensis might be particularly “cryptic”, more 

difficult to discern from M. rothschildi than in other localities, should two biological 
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species be present. Larger samples of Mallomys from the Weylands are available at ZMB. 

I have examined these for this revision, but did not measure them comprehensively 

enough to include them in my multivariate comparisons. Closer study of these specimens 

in addition to Weyland samples available in New York and London should bring this 

point to a firmer resolution.  

 

Arfak Mountains: 

 Mallomys was first discovered in the Arfak Mountains in 1992 by Tim Flannery, 

where it is recorded as a modern animal (cf. Aplin et al. 1999) by a single complete 

specimen (skin and skull) and a large number of hunter’s trophy jaws. These samples 

have been tentatively identified in the past as M. aroaensis (Flannery 1995a; Aplin et al. 

1999; Aplin and Pasveer 1998; Aplin 1998).  

 The single available skull from the Arfaks (Fig. 3.10) falls within the 

morphometric scatter of M. aroaensis samples from Papua New Guinea (but not those 

from western New Guinea). Despite this morphometric alliance, the Arfak specimen falls 

out of the range of variation seen in all samples of M. aroaensis in a number of metrics, 

including nasal width (broader), length of the incisive foramina (shorter), and in the 

breadth of the interorbital region and teeth relative to the overall size of the skull (both 

relatively larger). It diverges further from M. aroaensis in certain external and qualitative 

cranial features, and is introduced below as a well-marked taxon new to science.  

 

In summary, my interpretations of variation in western New Guinea Mallomys are 

as follows: 

 

1. As in the eastern Central Cordillera, two biological species of Mallomys occur in the 

Snow Mountains, again corresponding to M. rothschildi and M. aroaensis. Specimens 

representing these two taxa, though morphologically very similar, can be distinguished by 

examining in concert their pelage coloration, cranial shape and robustness, and (though 

highly variable at an individual level) average differences in tail length. This apparent 

sympatry has gone undiagnosed previously (Flannery et al. 1989) because of the 
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relatively small number of specimens available from western New Guinea’s Snow 

Mountains, and because of east-west geographic variation in samples of M. aroaensis. 

 

2. I tentatively concur with Flannery et al. (1989) that grey-furred and blackish-brown 

Mallomys from the Weyland Range can be referred to a single species, and that this 

population should be regarded as conspecific with M. rothschildi. Nevertheless, because 

the grey/black chromatic polymorphism of this population is not seen in M. rothschildi 

elsewhere, I maintain the Weyland population under the subspecific name M. r. weylandi 

Rothschild and Dollman, 1933 (with all remaining populations referred to M. r. 

rothschildi). As noted above, more detailed study of Weyland samples is needed. 

 

3. The Mallomys population in the Arfak Mountains, though phenetically similar to M. 

aroaensis populations from Papua New Guinea, nevertheless represents a well-marked 

species, described as new below. 

 

A new species of Mallomys from western New Guinea 

 

Mallomys flanneryi new species 

 

Holotype: AM M28618, adult male, study skin (Fig. 3.13) and complete skull (Fig. 3.12), 

from Simbiyeidip (01o06’S, 133o56’E, Papua Province, Indonesia), 1600 – 1700 m, 

Mokwam area, Arfak Mountains, collected 11 October 1992 by T. Flannery and A. 

Szalay. The holotype skull (Fig. 3.12; Table 3.8) is not perfectly cleaned, and is slightly 

damaged, with the right jugal, the right upper incisor, and part of the left pterygoid 

process broken off and missing.  

 

Referred material: AM M35026, a lot of trophy jaws from a hunting camp near the 

summit of Gunung Gripo (01o06’S, 133o58’E), 2500 m, Arfak Mountains, and AM 

M35031, a lot of trophy jaws from above Pinnai Village, situated on Gunung Minika in 

the Arfak Mountains. Both collected 7 October 1992 by T. Flannery and A. Szalay. 
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Diagnosis:  

Mallomys flanneryi is a medium-sized species of Mallomys with a dark grizzled-

grey dorsum, an ill-defined black dorsal stripe, and long white-tipped guard hairs, 

superficially resembling M. aroaensis and M. hercules. The sole complete specimen has a 

narrow ventral band of white fur from the chin to the scrotum, and a very short tail and 

hindfoot (shorter than M. aroaensis). The skull is relatively very robust, featuring an 

extremely broad interorbital region and a wide rostrum that is domed with very long and 

broad nasals but also bears very short incisive foramina (terminating in front of the 

masseteric tubercles—a trait unique within the genus). 

 

Distribution:  

Mallomys flanneryi is recorded only from the Vogelkop Peninsula, where all 

modern specimens originate from the Arfak Mountains at elevations between 1600 and 

2500 m. It is also represented by Late Pleistocene fossil material reported by Aplin et al. 

(1999) from Toé Cave on the Ayamaru Plateau, a much lower-elevation site (situated at 

500-600 m) in the vicinity of the Ayamaru Lakes of the central Vogelkop (Jelsma 1998). 

Its presence at this low-altitude site assumedly reflects the downward vertical expansion 

of montane forests during cooler episodes in the Late Pleistocene (e.g. Pasveer and Aplin 

1998).  

Given this species’ occurrence at lower elevations during the Quaternary, it is 

likely to extend to montane forests in other mountain ranges in the Vogelkop Peninsula, 

all of which remain poorly-known mammalogically (Helgen 2007). For example, 

Mallomys flanneryi can probably be expected in the fauna of the expansive Tamrau 

ranges, which lie to the immediate west of the Arfaks and reach similar heights (to ca. 

2900 m), or in the Wandammen Mountains on the north coast of the Bird’s Neck (to ca 

2200 m). Though the mammals of these ranges remain rather poorly known, montane 

forests of the Arfak, Tamrau, and Wandammen ranges were potentially united (or more 

nearly contiguous) during episodes of Pleistocene cooling (cf. Pasveer and Aplin 1998) 

and share exclusively a number of restricted-range  bird species (e.g. Rallina leucospila, 

Parotia sefilata, Melipotes gymnops; Beehler et al. 1986). The other ranges of the Bird’s 

Neck (i.e. the Fakfak and Kumawa Ranges, both of which rise to ca. 1600 m [Gibbs 1994; 
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contra Diamond 1985]), may well be too small and low to support modern populations of 

this species, but these too are very little-explored. Renewed mammal inventory work in 

these ranges is needed to firmly document the true geographic range of M. flanneryi, as 

well as the geographic ranges of many other montane mammals presently recorded only 

from one or several of these incompletely-known mountain areas (Chapter 6).  

 

Etymology:  

For Prof. Tim Flannery, Director of the South Australian Museum, collector of the 

type series, and authority on the New Guinea mammal fauna. 

 

Description: 

 

Skull.  

The molars of M. flanneryi are less massive than in the hypsodont taxa M. 

istapantap and M. gunung, but otherwise match the occlusal pattern and basic proportions 

described for other species of the genus (Misonne 1969; Musser 1981; Flannery et al. 

1989). The molars in particular resemble those of M. aroaensis (cf. Aplin et al. 1999), 

though average somewhat larger (e.g. Table 3.8, Fig. 3.15). The teeth of the holotype are 

moderately worn, suggesting (in combination with the overall appearance of the cranial 

skeleton) that the holotype is a middle-aged adult. The anterior faces of the incisors are 

pigmented yellow-orange, with the upper incisors pigmented more strongly than the 

lowers. 

Certain details of the configuration of the rostrum in M. flanneryi are unique or 

rare among Mallomys. As in other Mallomys, the premaxillae on both sides of the skull 

extend posteriorly alongside the nasals and above the maxillae to narrowly contact the 

frontals, but in M. flanneryi these premaxillary strips are broader than in other Mallomys 

(matched only by a few specimens of M. rothschildi). At their widest point, these strips 

match the width across each nasal at the nasal/frontal boundary. The premaxillae 

terminate posteriorly at roughly the same point as the nasals; in other Mallomys the nasals 

typically extend well behind the last point of premaxillary-frontal contact. The nasals are 

somewhat retracted anteriorly relative to most taxa, but not so strongly as in M. gunung. 
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The rostrum is broad, owing especially to the broadened nasals, though the naso-lacrimal 

capsules also exhibit considerable lateral inflation. The nasals are moderately long, 

matching those of M. aroaensis in length, and extremely broad, especially anteriorly 

(greatest width across nasals 11.7), wider than all other Mallomys taxa except M. hercules 

of the Huon Peninsula (Table 3.8). The frontals are rather strongly inflated, as in many 

specimens of both M. aroaensis and M. istapantap, and particularly high-domed, lending 

the skull a very strongly arched shape in lateral profile (Fig. 3.12). 

The incisive foramina are remarkably short (greatest length 11.35), much shorter 

than in any other Mallomys species (Tables 3.8, 3.9). In no other Mallomys do these 

foramina terminate in front of the masseteric tubercles. In this trait M. flanneryi departs 

particularly from M. aroaensis, in which the incisive foramina are typically very elongate 

(up to 17.2 in AM M12858 from Mt. Albert Edward). 

The interorbital region is broader in M. flanneryi (least interorbital width 13.45) 

than in other Mallomys taxa (wider in absolute terms in only one of 31 adult specimen of 

M. aroaensis and in one of six adult specimens of M. hercules measured in this study), 

owing to its weakly-constricted, nearly parallel interorbital margins. The interorbital 

margins are usually more markedly constricted and more strongly ridged in other 

Mallomys; the interorbital region of M. flanneryi lacks prominent ridging. The postorbital 

processes are small but sharply defined. 

The mesopterygoid choana (cf. Flannery et al. 1989) is sub-circular, as in other 

Mallomys except M. istapantap (in which it is distinctly elliptical), but larger in diameter 

than in other Mallomys. The interparietal is seemingly unusual if not unique among 

Mallomys specimens in being distinctly pentagonal but not bisected by an antero-

posterior median suture (cf. Flannery et al. 1989:91). 

 The zygomata of the holotype are not particularly strongly flared, exhibiting a 

parallel-sided rather than strongly rounded conformation. The premaxillary-maxillary 

suture is not sinuous as in M. istapantap nor so thrown forward above as in M. aroaensis, 

rather more nearly vertical, much as in M. gunung (Flannery et al. 1989:89), though it 

slopes down more gradually from the initial point of nasal contact. The conformation of 

the zygomatic plate differs slightly from other Mallomys as illustrated by Flannery et al. 

(1989). Unlike M. rothschildi, the plate is arched slightly forward at the top, after which it 
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descends almost vertically down to the masseteric tubercle. The zygomatic root appears 

to be situated slightly higher on the skull relative to M. aroaensis and extends deeper at 

its base than in that species. The overall configuration of the zygomatic plate is much like 

that of M. gunung and some specimens of M. istapantap, though the plate is more 

laterally splayed than in those species, and in this it more closely resembles resembles M. 

aroaensis. 

The dentary of M. flanneryi closely resembles that of other species in overall 

morphology. It differs from those of M. gunung and M. istapantap in its less hypsodont 

teeth and its shorter mandibular toothrow (≥ 17.6 in gunung, ≥ 17.0 in istapantap). 

Compared to M. rothschildi and M. bosaviensis, the mandible of M. flanneryi is 

noticeably more robust and has a broader condylar process. The mandible of M. flanneryi 

is most similar to M. aroaensis and M. hercules in size and morphology, though the 

molars of M. flanneryi are slightly more massive, especially relative to the height of the 

ramus (e.g. Fig. 3.15). 

 

Skin.  

Dorsally, M. flanneryi is dark grey with a broad, ill-defined black dorsal streak 

extending along the middle of the dorsum from the crown to the lower back, with long 

white-tipped guard hairs covering the dorsum, reaching their longest lengths on the lower 

back and rump. The face is dark, there is no obvious eye ring, and the vibrissae are black 

and resemble those of other species of the genus. As in all Mallomys except M. 

istapantap, the ears are pigmented dark, and there is a pale patch of fur on the sides of the 

face under the ears. The sides of the body are lighter and more distinctly grey than the 

back, and the rump and legs are conspicuously suffused with brown tones. A narrow mid-

ventral band of white fur extends from the chin to the scrotum, expanding laterally only 

under the forearms. This white fur is surrounded by warm grey fur that extends laterally 

to the lower sides of the body. The dorsal surfaces of all feet are covered in short black 

hairs, and the undersides of the feet are flesh-coloured. The claws are white, as in most 

Mallomys (except M. rothschildi, in which the variably coloured claws are typically dirty 

tan to brown), and are similar in size and shape to those of both M. rothschildi and M. 

aroaensis (as opposed to the longer, more slender claws of M. gunung and M. istapantap). 
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Like other Mallomys, the tail is antero-posteriorly bicolored—black proximally and white 

distally; on the dry skin the terminal 170 mm of the tail is white. There are about 9 scales 

per centimetre in the mid-section of the tail, and each scale has up to three hairs, as in 

other species of the genus (Tate 1951; Flannery et al. 1989).  

The scrotum measures 48.0 (width) by 56.4 (length) in the holotype (field 

measurements); the scrotal fur is light grey, except for a dark-coloured tuft in its center 

consisting of grey hairs tipped with dark brown. No adult female skins are available, but 

the mammae formula can probably be expected to be 1 + 2 = 6 (i.e. one post-axillary and 

two inguinal pairs of mammae), as now verified for all other species of the genus (this 

study; cf. Flannery 1995a). 

The five external measurements recorded for the holotype in the field (head-body 

length, tail length, hindfoot length, ear length, and weight) denote a unique combination 

of external proportions among Mallomys. The hindfoot of the holotype is unusually small 

for an adult Mallomys. In its short tail and relatively long ear, M. flanneryi resembles the 

higher-altitude species M. istapantap and M. gunung (Fig. 3.16) rather than M. aroaensis, 

though it is smaller-bodied than those species (Fig. 3.3). Obviously, more specimens are 

needed to substantiate and more fully characterize the external metrics of M. flanneryi in 

series. 

Mallomys flanneryi strongly resembles M. aroaensis in several external features, 

including its dark grizzled-grey dorsum with very long, white-tipped guard hairs, a 

(slightly nebulous) black dorsal streak down the center of the back, dark ears, white claws, 

and some pure white fur in the center of the venter. However, compared to M. aroaensis, 

the overall dorsal coloration of M. flanneryi is darker; the white region of the venter is 

much less expansive; tail length, hindfoot length, and body weight are smaller; and the 

ear is longer. Externally, M. flanneryi differs from M. rothschildi in its much paler 

coloration, white-tipped guard hairs, dark dorsal streak, much shorter tail and relatively 

longer ear, and by the absence of long black hairs scattered on the venter. It differs from 

M. istapantap externally in having a darker ear, shorter claws, and in its smaller size, and 

from M. gunung in having considerably darker dorsal pelage, shorter guard hairs, much 

shorter and less slender claws, and by its smaller size. 
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Natural history and zoogeography:  

Very little can yet be reported about the basic biology of Mallomys flanneryi. The 

only complete specimen was shot by a native hunter with a bow and arrow while feeding 

in a tree in an old garden (situated at 1600-1700 m) that had been left fallow for five 

years; it had tamarillo leaves in its mouth when it was shot. Further large series of trophy 

mandibles have been collected at several higher-elevation sites nearby, up to 2500 m. It 

occurs syntopically with at least two other “giant-rat” species, Hyomys dammermani, also 

recorded from montane forests between 1600 to 2500 m in the Arfak Mountains 

(specimens at AM), and Uromys cf. anak, also represented in recent trophy jaw 

assemblages collected in the Mokwam area.  

The large number of trophy jaws of Mallomys flanneryi collected by Tim 

Flannery in the Mokwam area suggests that it is not a rare animal in this area. It this light, 

it is interesting that Mallomys flanneryi is not represented in any other historical mammal 

collections from the Arfak Mountains, which originate especially from Mt. Arfak and 

from the Anggi Giji Lakes (cf. Helgen and Flannery 2004); this absence is particularly 

conspicuous in the Arfak collections of F. Shaw-Mayer, who, in previous work in eastern 

New Guinea, collected a significant proportion of all Mallomys specimens known in 

world museum collections (e.g. Laurie 1952; this chapter). One possible explanation for 

this seeming discrepancy may be that Mallomys flanneryi has a truly patchy pattern of 

occurrence or abundance within the Arfak Mountains. A more prosaic explanation is that 

this species was simply overlooked by previous workers, most of whom (including Shaw-

Mayer) were focused primarily on collecting birds or butterflies.  

The Vogelkop Peninsula (also known as the Doberai Peninsula or “Bird’s Head” 

of New Guinea) is a notable centre of endemism for vertebrates (Aplin 1998; Stattersfield 

et al. 1998), especially mammals (Helgen 2007), reflecting especially the long-term 

biotic isolation of its montane forests relative to other parts of modern-day New Guinea 

(see Chapter 7). Apart from Mallomys flanneryi, other mammals known only from 

montane forests (≥ 1000 m) in the Arfak Mountains include Microperoryctes aplini, 

Pseudochirops coronatus, Pseudochirulus schlegeli, Rattus arfakiensis, and an unnamed 

species of Leptomys (Musser et al. 2007).  
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The geographic and elevational distribution of Mallomys istapantap 

In studying large series of M. rothschildi and M. aroaensis in world museum 

collections, I also made notes on the highly-distinctive ‘Subalpine woolly-rat’ (Mallomys 

istapantap). In the original description of Mallomys istapantap, Flannery et al. (1989) 

documented the occurrence of this species primarily from upper montane forests in the 

Central Dividing Ranges of east-central Papua New Guinea, from Mt. Giluwe (Southern 

Highlands Province) in the west to Mt. Victoria (Central Province) in the east, with most 

records originating from the Hagen Range; they documented the elevational range of the 

species as 2450 to at least 3850 m. Musser and Carleton (1993) provided the first record 

of M. istapantap from western New Guinea, based on a specimen taken at 2200 m on the 

Bele River near Mt. Wilhelmina (= Mt. Trikora) in the Snow Mountains during the 1938-

1939 Archbold Expedition to western New Guinea. Subsequently Flannery (1995a) 

reported the collection of an additional Snow Mountains specimen, taken in the 

Tembagapura area at 2600 m; a second specimen collected by Flannery at 2700 m in the 

Tembagapura area and referred to M. aroaensis (Flannery 1995a) likewise actually 

represents M. istapantap (my examinations; the specimen in question, AM M30850, 

superficially resembles M. aroaensis in coloration, and the ear is not conspicuously pale, 

but has slender claws, an ovate mesopterygoid fossa, a long toothrow and hyposodont 

teeth, and brown tones in the pelage, all characteristic traits of istapantap). Both of these 

localities (the Trikora and Tembagapura areas) are situated along the high southern slopes 

of the Snow Mountains. 

Examinations of Mallomys material in world museums (in particular F. Shaw-

Mayer’s series at BMNH, collected throughout the highlands of Papua New Guinea), 

reveal a wider altitudinal distribution for this species than previously reported. Specimens 

of Mallomys istapantap are well-represented in these series, all but one of which were 

collected between 6000 and 9000 feet (1830 – 2750 m), the exception being a female 

(BMNH 50.1793) taken at 5000 ft (= 1520 m) at Menebe in the Hagen Range. Also of 

geographic importance is a pick-up skull from Dokfuma (PNGM 22704, an intact 

cranium), a subalpine site in the Star Mountains of Western Province (see Flannery and 

Seri 1990), and trophy jaws collected from hunters near Porgera, ca. 2900 m, in Enga 

Province (collected by myself and newly accessioned at AM). These last two records, 
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both newly reported here, begin to bridge the great geographic disjunction between 

previously reported samples of M. istapantap (Fig. 3.19), which originated only from the 

Snow Mountains (in the west) and from the Papua New Guinea highlands eastward of Mt. 

Giluwe (in the east). 

Thus, although in its original description (based on a relatively small number of 

available specimens) M. istapantap was documented only from Papua New Guinea and 

was speculated to have a geographic distribution that was “doubtless disjunct, being 

limited to the higher peaks” (Flannery et al. 1989), it is now known to have a more 

continuous distribution from the Owen Stanleys (excluding the far south-eastern Maneau 

Range) in the east, through essentially the entirety of the Eastern and Central Highlands, 

extending to the both Star and Snow Mountains in the west. Likewise, though Flannery et 

al. (1989) suspected that it was “restricted to subalpine herbfields and grassland, and 

bordering upper montane forest” and “favours the upper montane forest/alpine grassland 

ecotone”, it is now known to have broader ecological associations, being commonly 

recorded among BMNH samples taken in montane forest far below the treeline (as low 

2000 m, and occasionally to 1500 m). In light of these data, there seems no particular 

reason to hypothesize, as Flannery (1995a:288) did, that a specimen recorded from 2200 

m on the Bele River in western New Guinea (Musser and Carleton 1993) was 

“presumably caught at higher elevation and carried to where it was sold.” 

 

A record of Mallomys from the isolated Foja Mountains 

 

In addition to the high, extensive, and contiguous mountains of New Guinea’s 

extensive Central Cordillera, New Guinea also supports a number of outlying mountain 

ranges (Diamond 1985). Several of these are known to support Mallomys, including the 

mountains of the Vogelkop Peninsula (Arfak and Tamrau Mountains), Huon Peninsula, 

and Mt. Bosavi, as discussed above. However, species of Mallomys have not been 

recorded from any of New Guinea’s smaller northern ranges, and relatively extensive 

rodent survey efforts by A.B. Mirza, A.C. Ziegler, and T.F. Flannery (aimed both at 

trapping and collecting trophy jaws and crania of larger species), in the North Coastal 

Range (e.g. the Bewani, Menawa, Torricelli, and Prince Alexander mountain blocks), 
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Cyclops Mountains, and Adelbert Range strongly suggest that Mallomys does not 

comprise part of the modern murine faunas of these northern ranges. However, until last 

year, no mammalogical survey had commenced in the Foja Range, a northern mountain 

block of considerably larger area, situated closer to the Central Cordillera than these other 

small outlying ranges. 

During my recent trip to the high (2200 m), isolated, and relatively expansive Foja 

Mountains, located in the Mamberamo Basin of northern-western New Guinea, I 

observed an extremely large murine with shaggy fur and a antero-posteriorly bicolored 

tail during a night hunt. One of my colleagues, herpetologist Steve Richards, also 

observed an animal of similar description at very close quarters, just after nightfall. Both 

sightings took place in undisturbed mossy montane forest between 1600 and 1700 meters. 

No complete specimens of this species were secured. Although it is possible that what we 

observed was a species of Hyomys (also likely to occur in the Fojas), another member of 

the expedition, ornithologist Bruce Beehler, picked up the isolated tail of a freshly-killed 

animal (probably preyed on by a raptor) undoubtedly representing a species of Mallomys 

(the tail of Mallomys, with small, overlapping, semicircular tail scales, is immediately 

identifiable; e.g. Flannery 1995a:262). Although it remains for this Mallomys population 

to be properly characterized, this tail provides an indisputable voucher of the genus’ 

presence in the Foja Mountains. Given that all other truly outlying montane areas that 

support a member of the genus (the Arfak Mountains, Huon ranges, and Mt. Bosavi) have 

an endemic species (M. flanneryi, M. hercules, and M. bosaviensis, respectively, each 

newly characterized or re-characterized here), I strongly suspect that the Foja population, 

when properly documented, will prove to represent an undescribed taxon. 

 
The mammary formula of Mallomys 

 

 Before moving to an overview of previously-described Mallomys taxa, I raise a 

few clarifying points about the mammary formula of Mallomys. Menzies and Dennis 

(1979) stated that the mammae formula of Mallomys is 0 + 2 = 4, but this is not correct 

(the error may stem from confusion with the formula of Hyomys). Other authors have 

observed that the typical teat number in the genus is actually 1 + 2 = 6, i.e. one 
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postaxillary and two inguinal pairs of mammae (e.g. Tate 1951; Flannery 1995a). This 

conformation also characterizes a number of other “Old Endemic” murine genera of 

uncertain affinity from New Guinea (Table 3.12). Four available female skins of M. 

rothschildi with the number of mammae explicitly stated on their tags (at AM, BBM, and 

BMNH) give the formula as 1 + 2 = 6. Although Flannery (1995a) stated that the 

mammary formula of M. istapantap was “not known”, Flannery et al. (1989) earlier 

verified a formula of 1 + 2 = 6 in the holotype, and five female skins of M. istapantap 

with tag data (at AM, BBM, and BMNH) also give the formula as 1 + 2 = 6. This same 

number and conformation characterizes all available female specimens of M. gunung, M. 

hercules, and M. bosaviensis (Flannery 1995a; this study). Given that litter size in 

Mallomys species has been invariably recorded as one (see below), it seems rather 

mysterious that these large rats have so many teats. Other “giant” murine genera (i.e. 

achieving a weight > 1 kilogram) in which the mammae conformation is recorded have 

only one (Phloeomys) or two inguinal pairs of teats (Hyomys, Solomys, Uromys). (I do 

not know the formulae in Crateromys or Papagomys, and cannot find it given in the 

literature.) 

 Interestingly, female Mallomys aroaensis depart from other Mallomys in 

exhibiting variability in teat number. Of 12 female specimens at BMNH with teat number 

noted on the tag, eight animals have six teats in the usual conformation (1 + 2 = 6), two 

(BMNH 47.1340, 47.1353) have seven (with 1 + 2 on one side of the body and 1 + 3 on 

the other), and two (BMNH 47.1352, 50.1191) have eight nipples each. In the case of the 

latter two specimens, one bears the notation “1.5 + 2.5 = 8”, but whether this formula was 

1 + 2 / 2 + 3 or 2 + 2 / 1 + 3 is not noted; the other label notes only that the number of 

teats was eight (in both cases, judging from my notes, I either did not or could not verify 

the conformation from examination of the skins in question). These specimens of 

Mallomys aroaensis with extraneous nipples were taken in the Maneau, Kratke, and 

Bismarck Ranges. Because this variability in teat number characterizes one-third of adult 

female specimens of M. aroaensis in which the teats were examined, occurs over a wide 

geographic range, and is not observed in any congeners, it would seem to be a further 

characteristic aspect unique to this species. 
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Remarks on colour variability 

 

White crescent markings on the mid-body are an interesting trait observed in two 

species of Mallomys, M. rothschildi (e.g. Flannery 1990a:213) and M. aroaensis (e.g. 

Flannery 1990a:210). These beautiful white markings either mark the sides of the body in 

a broken pattern, or encircle the entire circumference of the dorsum behind the shoulders. 

This trait is unknown in other Mallomys, but of course apart from M. istapantap and M. 

hercules the remaining species are all known by small series, or in the case of M. 

flanneryi by a single specimen. 

It is very interesting that this crescent pattern is repeated elsewhere among 

murines in the Philippine endemic Crateromys schadenbergi, likewise one of the world’s 

largest rats (see plates figured by Meyer 1896). Like M. r. weylandi and M. bosaviensis, 

Crateromys schadenbergi also has discrete dirty grey and blackish-brown morphs. The 

collector and explorer John Whitehead (in Thomas 1898b) wrote that “generally speaking, 

Crateromys is jet-black; about 30 per cent are of a beautiful white-grey, and some 15 

percent piebald, black and white. This distribution of colouring has nothing to do with 

age, as both grey and black young ones were obtained.” This remarkable similarity in 

colour patterning between Mallomys and Crateromys would seem to extend even to the 

rough frequency of piebald markings—Flannery et al. (1989) reported the incidence of 

black-white markings in M. rothschildi as 4/34 = 12%, and my own data cannot improve 

on this calculation. 

Available evidence suggests that the phylogenetic relationship between 

Crateromys and Australo-Papuan murines, including Mallomys, is remote (Steppan et al, 

2005; Jansa et al. 2006). Like the species of Mallomys, Crateromys schadenbergi is very 

large, shaggy-furred, and has large hypsodont molars with complexly-folded surfaces-- 

overall, a rather extraordinary example of convergence in holistic ecomorphology. The 

example is so stunning that it raises in my mind the question of whether certain 

phenotypic traits (in this case, large body size, similar cranial conformation and dental 

complexity, pelage length, and individually-variable multi-morph chromatic patterning) 

could in some way be genetically linked, throwing up distinctive trait-complexes in 

unrelated lineages under similar ecological pressures. 
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Overview of previously described taxa 

 

Mallomys rothschildi Thomas, 1898 

 

Type material and locality: BMNH 97.12.6.6, adult male, skin and skull, from between 

Mt. Musgrave and Mt. Scratchley in the Owen Stanley Range (English Peaks, Central 

Province, Papua New Guinea). As explained above, Mallomys weylandi Rothschild and 

Dollman, 1933 from “The Gebroeders” in the Weyland Range, is a synonym, but credited 

as a valid subspecies; M. argentata Rothschild and Dollman, 1933, with same type 

locality (The Gebroders) is a synonym of M. r. weylandi. 

 

Diagnosis: One of the smaller species of the genus (condylobasal length ≤ 75.5, mass ≤ 

1600 grams); dorsal coloration typically blackish-brown, usually without long white-

tipped guard hairs in the dorsal pelage, with white crescent mid-body markings in a 

minority of individuals; venter grey or white; tail averaging 4% longer than head-body; 

mesopterygoid choana subcircular; rostrum and frontals less inflated than in most other 

species; interorbital region relatively narrow (but less so than in M. bosaviensis). 

 Two subspecies are recognized here—M. r. rothschildi of the main body of the 

Central Cordillera (blackish fur; skull averaging slightly larger), and M. r. weylandi of the 

Weyland Range (fur coloration polymorphic, either blackish or grey with white guard 

hairs; skull averaging slightly smaller). 

  

Distribution: This species is widespread throughout montane forests of New Guinea’s 

Central Cordillera, from the Weyland Range and Snow Mountains in the west to the 

northern Owen Stanleys (vicinity of the type locality) in the east. It does not extend to the 

Maneau Range (south-eastern Owen Stanleys) in the far south-east nor to any outlying 

mountain ranges. Its recorded altitudinal range extends from 1450 to 3700 m.  

 

Natural history:  
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 Details gleaned from specimen labels and from my own local informants suggest 

that this species nests both in tree hollows and in caves (e.g. Table 3.11), and that it 

forages mostly in trees but moves about both along the ground and in the lower canopy. 

Majnep and Bulmer (1990) also reported this species to nest in tree hollows, the entrance 

to which it may block with leaves and moss, or in epiphytes, on which it defecates and 

urinates directly. Perhaps especially in areas of sympatry with M. aroaensis and M. 

istapantap, which are terrestrial burrowers (see below), available evidence suggests that 

M. rothschildi seems to preferentially nest arboreally. However, in the Weyland Range, 

where only M. r. weylandi is recorded, Rothschild and Dollman (1933) reported that M. r. 

weylandi (as “M. argentata”) “lives among rocks in the mountains.” 

 A spool-and-line tracking study of Mallomys in the Hagen Range reported by 

Berry et al. (1987) predated the conclusive demonstration of sympatric interactions 

between M. rothschildi, M. aroaensis, and M. istapantap throughout the highlands of 

Papua New Guinea (Flannery et al. 1989). Though it is thus impossible to soundly infer 

the taxonomic identity of all five animals followed in this study, judging by the small 

weights reported for the study animals (980-1350 grams; cf. Fig. 3.3) and the fact that M. 

rothschildi is the more common Mallomys in the Hagen Range (see above), there can be 

little doubt that most if not all of the animals studied by Berry et al. (1987) were M. 

rothschildi. Berry et al. (1987) reported that Mallomys is scansorial (“an agile and 

capable climber”), travels both from tree to tree and along the ground, and “principally 

foraged up trees”. They tracked animals to resting places in “tree holes or branch forks up 

to 10 m above the ground; holes in root compounds at tree bases and mud banks, and on 

the ground under dense vegetation”, though they noted that “in each case, there was no 

evidence, such as the presence of dried leaves, of construction of a proper nest.” 

Mallomys rothschildi is nocturnal and primarily eats shoots, leaves, and epiphytes, 

including shoots of wild bamboo, gingers, ferns, and pandanus, and leaves of Rungia 

klossi and Oenathe javanica (data from specimen labels; Rothschild and Dollman 1933; 

Menzies and Dennis 1979; Berry et al. 1987; Majnep and Bulmer 1990; Flannery 1995a). 

It is not known to eat fruits. Flannery (1995a) noted that the litter size is one. 
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Mallomys aroaensis (De Vis, 1907) 

 

Type material and locality: The holotype of aroaensis is QM J2814, young adult male, 

skin and skull, from the “head of the Aroa River” (Central Province, Papua New Guinea). 

The details of collection were not related by De Vis (1907). 

 

Diagnosis:  

Coloration grey or whitish-grey above, with pronounced midline darkening and 

conspicuously long and white guard hairs; white below. Ear short and blackish. Tail 

averaging subequal to head-body length (Table 3.10) and antero-posteriorly bicolored, 

with distal white tail-tip comprising approximately half the length of the tail. Heavier 

than M. rothschildi (Fig. 3.3); body size smaller than in M. istapantap and M. gunung; 

skull averaging smaller than M. istapantap, larger than M. rothschildi, and equivalent in 

size to M. gunung. Skull lacks extremely thickened palate, ovate mesopterygoid choana 

and massive, hypsodont molars.  The rostrum and frontals are strongly inflated. Upper 

incisors opisthodont, with orange enamel faces (orthodont with white enamel in M. 

gunung). See Flannery et al. (1989) for further notes. 

 
Distribution:  

Mallomys aroaensis occurs throughout the Central Cordillera of New Guinea 

from the Snow Mountains in the west to the Maneau Range in the far south-east. Though 

Flannery et al. (1989) documented records of occurrence only in central and eastern 

Papua New Guinea, there are also vouchered specimens of this species from western 

Papua New Guinea (at AM, BBM; Flannery 1995a) and from the Snow Mountains of 

Papua Province, Indonesia (specimens at AMNH; see above; different from the Snow 

Mountains specimen referred to M. aroaensis by Flannery [1995a], which I identify as M. 

istapantap). It is not known to extend to the Weyland Range in the west, and is replaced 

by ecologically (if not phylogenetically) similar species in the mountains of the Vogelkop 

(M. flanneryi) and Huon Peninsula (M. hercules). Its full altitudinal range extends from 

1200 to 2900 m. It is regionally sympatric (and commonly syntopic) with both M. 

rothschildi and M. istapantap across its entire range, except in the Maneau Range, where 
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it is the only Mallomys. It occurs in the same region as the Snow Mountains alpine 

endemic M. gunung, but is restricted to lower altitudes. 

 

Natural history: 

 This species is nocturnal, and rests by day in underground burrows situated at the 

edge of grassland or in various forest contexts (primary, secondary, and regrowth 

habitats), especially located under large rocks (Table 3.11). Unlike M. rothschildi, there 

are no records of this species’ collection from tree hollows (Flannery et al. 1989). Majnep 

and Bulmer (1990) reported burrows at the edge of fallow gardens, at the edge of 

swordgrass, in soft earth in beech forest, and under large rocks. F. Shaw-Mayer (in litt; 

notes at BMNH), who collected many specimens of M. aroaensis from the Maneau 

Range, observed that M. aroaensis “is usually found in a nest of leaves and fern fronds 

some three to five feet under large rocks, down among the roots of large trees, or under 

the roots of a fallen tree. At dusk it comes out in search of forest fruits, the young fronds 

of some ferns, and sometimes sugarcane in the native gardens. It can climb well and often 

goes up forest trees for fruit.” If Shaw-Mayer’s observations are accurate, this species is 

apparently more frugivorous than sympatric M. rothschildi. Flannery (1995a) reported 

another Maneau range specimen that was shot while browsing on bamboo shoots; Cole et 

al. (1997) reported a relatively recently-collected specimen from the vicinity of Mt. 

Dayman in the Maneau Range. Litter size is one (Flannery 1995a). 

 
 

Mallomys hercules Thomas, 1912 

 

Type material and locality: The holotype of hercules is BMNH 12.1.31.1, adult male, 

skin and skull, from the “Rawlinson Mountains” (Morobe Province, Papua New Guinea) 

collected by C. Keyser. 

 

Diagnosis: Coloration as in M. aroaensis; skull equivalent in size to M. aroaensis (Table 

3.8), but with relatively very inflated rostrum (rostral width ≥ 20; nasal width ≥ 19.3), 

more inflated frontal region, and a longer molar row (on average). The tail averages 

slightly longer than the head-body length (subequal in M. aroaensis; see Table 3.10). 
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Distribution:  

Mallomys hercules is endemic to the mountain ranges of the Huon Peninsula, 

which comprise the Rawlinson (vouchered records at AMNH, RMNH, BMNH, ZMB), 

Cromwell (AMNH, BMNH), Saruwaged (AMNH, ZMB), and Finisterre ranges (sight 

record: W. Betz, in litt.). It is the only species of Mallomys recorded from the Huon. 

Flannery et al. (1989) gave the altitudinal range of hercules as “up to 3600 m”, but based 

on all available museum material, I can substantiate an elevational range of only 1680 to 

2600 m (“3600 m” may thus be a lapsus for “2600 m”). I have no reason to doubt that it 

extends somewhat higher, particularly in the absence of other congeners in these 

mountains (though I do note that the phenetically-similar taxa M. aroaensis and M. 

flanneryi are recorded no higher than 2900 m and 2500 m in the Central Cordillera and 

Arfak Mountains, respectively). Its range may also extend lower than 1680 m, as trophy 

specimens (at AMNH) were collected from Zengaren village in the Rawlinson range, 

situated at 1160-1370 m (Van Deusen 1978). However, these trophy animals might well 

have been killed at higher elevations, and extensive mammal collecting at Gang Creek 

(ca. 1360 m) in the Rawlinsons (Van Deusen 1978) failed to reveal its presence at that 

middle-elevation site. 

Because Mallomys aroaensis and M. hercules have fully allopatric distributions, 

judging whether hercules deserves recognition at species- or subspecies-level is a matter 

of taxonomic opinion. Impressed with its distinctive skull, which is cleanly separable 

from all other taxa in ungrouped morphometric comparisons (e.g. Fig 3.1, 3.9) and 

perfectly diagnosable with respect to M. aroaensis in rostral dimensions (Table 3.8), like 

Thomas (1912) I rank M. hercules as a allospecies distinct from M. aroaensis. In my 

view, morphological distinctions between aroaensis and hercules are of similar relative 

magnitude to those that distinguish other Central Cordilleran-Huon allospecies pairs, such 

as Dendrolagus goodfellowi/matschiei (Flannery 1993; Groves 2005c; Chapter 6) and 

Pseudohydromys ellermani/carlae (see Chapter 2). 

 

Natural history:  
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Very little is recorded of the basic biology of M. hercules. Specimen labels record 

its collection both in montane forests and in adjacent grasslands; an example of forest-

grassland ecotone where a series of M. hercules was collected (on Mt. Ulur, in the 

Cromwell Range) is figured by Van Deusen (1978:14). I suspect that like M. aroaensis it 

is nocturnal, scansorial, and nests in terrestrial burrows, but no relevant behavioural data 

are yet available. 

 

 

Mallomys istapantap Flannery, Aplin, and Groves, 1989 

 

Type material and locality: The holotype of istapantap is AM M7328, adult female, 

skin and skull, from Korelum (05o52’S, 144o14’E, Western Highlands Province, Papua 

New Guinea) in the Hagen Range, collected by N.C. Blood. 

 

Diagnosis:  

 Coloration frosted grey above, without pronounced midline darkening and often 

with brownish tones on the face; white below. Underfur grey. Dorsal guard hairs less 

conspicuously long and white than in M. aroaensis. Ear flesh-colored or pale grey. Tail 

usually (not always) shorter than the head-body length (averaging only 87% of head-body 

length) and antero-posteriorly bicolored, with distal white tail-tip comprising more than 

half the length of the tail. Skull averaging larger than in all other species (Table 3.8), with 

extremely thickened palate, distinctly ovate (rather than subcircular) mesopterygoid 

choana (a trait unique in genus), strongly inflated rostrum and frontals, and massive, 

hypsodont molars. Upper incisors opisthodont, with orange enamel faces (orthodont with 

white enamel in M. gunung). See Flannery et al. (1989) for a detailed description. 

 

Distribution: 

 Mallomys istapantap occurs in mossy montane forests and subalpine grasslands 

throughout the middle portion of New Guinea’s Central Cordillera. As Flannery et al. 

(1989) observed, it is commonly found at the interface between mossy high altitude 

forests and subalpine grasslands. It is usually encountered above 2000 m but occasionally 



 193 

ranges as low as 1500 m (e.g. BMNH 50.1793 from Menebe in the Hagen Range). In the 

Snow Mountains it is recorded to a maximum elevation of only 2700 m; no doubt it 

extends higher than this, but it may be ecologically restricted to habitats below the 

treeline, above which the ecologically-similar Mallomys gunung occurs (see below). In 

Papua New Guinea, in the absence of M. gunung, it is regularly taken above this altitude. 

The upper altitudinal record in eastern New Guinea is 3850 m on Mt. Wilhelm (CM 

15684, taken at Lake Koromonk) but it likely extends higher, probably to the very upper 

limit of vegetation (Flannery et al. 1989). It is vouchered from elevations of 2900 m or 

higher in many of the highest altitude areas in eastern New Guinea, including on Mts. 

Albert Edward, Michael, Otto, Wilhelm, and Giluwe, and from subalpine grasslands at 

Dokfuma and above Porgera. The mean elevation of 19 vouchered sites with associated 

altitudinal data is 2771 m (median 2700 m, SD 595 m). 

In the original description of M. istapantap, Flannery et al. (1989) documented 

vouchered specimens from Mt. Giluwe and the adjacent Lamende Range, Mt. Otto, Mt. 

Wilhelm in the Bismarck Range, and Mts. Albert Edward and Victoria in the main Owen 

Stanley Range. As noted above, Musser and Carleton (1993) and Flannery (1995a, 1999) 

subsequently recorded specimens from the Snow Mountains of western New Guinea 

(from near Lake Habbema and in the Tembagapura area, respectively). Apart from these 

previously reported specimens, world museums hold additional material taken on the 

Bubu River (BMNH), and from various sites in the Central and Eastern Highlands 

(AMNH, BMNH, NMS; including Nondugl and Mt. Michael), the Hides area of Southern 

Highlands Province (UPNG), the vicinity of Porgera in Enga Province (AM), and 

Dokfuma in the Star Mountains or West Sepik Province (PNGM). These newly-reported 

distributional records reveal that M. istapantap probably has a more or less continuous 

distribution from the Snow Mountains in the west to Mt. Victoria in the east. It is absent 

from the Huon Peninsula and other outlying montane areas. I suspect that the true eastern 

limit of this species lies in the vicinity of Mt. Obree, the southernmost extension of the 

northern body of the Owen Stanleys, separated from the Maneau range to the south by 

somewhat lower-elevation forests. However, additional targeted surveys will be needed 

to investigate whether it extends to the higher peaks of far south-eastern New Guinea (e.g. 
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Mts. Dayman, Mura, and Simpson), where (nevertheless) relatively extensive collecting 

efforts have not yet recorded it. 

 

Natural history:  

Judging from specimen labels and field notes (Table 3.11), Mallomys istapantap 

nests in underground burrows, usually among rocks, in both montane forests and adjacent 

subalpine herbfields and grasslands (cf. Flannery et al. 1989; Flannery 1995a). Specimens 

have been taken not only from burrows, but have also been trapped on the ground, both in 

grassland and in forest; one specimen was trapped on a tree, another across a log (Table 

3.11).  

The cheekteeth of M. istapantap are remarkably hyposont, leading Flannery 

(1995a) to suggest that it feeds upon siliceous ferns and grasses. Fred Shaw-Mayer (in 

litt.; notes at BMNH) who collected considerable numbers of this species in the Eastern 

and Central Highlands of Papua New Guinea, noted on specimen labels that it is “usually 

found living in a nest under rock boulders or down among the roots of large trees in high 

mountain forest. They feed on fern fronds, forest fruits, and the stems of ‘bamboo-like’ 

grasses. At night they will come into a high mountain garden for the sugarcane of which 

they are very fond”—a lifestyle similar to that Shaw-Mayer recorded for M. aroaensis in 

the Maneau Range (see above). Like other Mallomys, the recorded litter size is one 

(Flannery 1995a). 

 

 

Mallomys gunung Flannery, Aplin, and Groves, 1989 

 

Type material and locality: The holotype of gunung is AMNH 151346, adult male, skin 

and skull, from “2 kilometres west of Mt. Wilhelmina” (04o15’S, 138o45’E, Papua 

Province, Indonesia), 3800 m, collected 19 September 1938 by W.B. Richardson and R. 

Archbold. 

 

Diagnosis:  
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Coloration frosted grey above, slightly darker than in M. istapantap, without 

pronounced midline darkening; white below. Underfur grey. Dorsal guard hairs less 

conspicuously long and white than in M. aroaensis. Ear relatively large and blackish. 

Claws uniquely elongate and slender. Body size slightly larger than M. istapantap (Fig, 

3.10), but skull averaging smaller (condylobasal length 70-76 in five intact skulls). Tail 

averaging much shorter than the head-body length (88%) and antero-posteriorly bicolored, 

with distal white tail-tip comprising more than half the length of the tail. Skull with 

premaxillae and nasals retracted (unique in the genus), orthodont upper incisors with 

enamel faces nearly white, extremely thickened palate, subcircular mesopterygoid choana, 

and massive, hypsodont molars. See Flannery et al. (1989) for a detailed description. 

 

Distribution: Mallomys gunung is restricted to alpine grassland and periglacial habitats 

in the Snow Mountains of western New Guinea. It is known only from the very highest 

areas in the Snows, including Mts. Trikora, Carstensz, and (probably) Jaya, and the 

Kwiyawagi area (Flannery et al. 1989; Hope 1976); additional Quaternary remains have 

been recovered at Kelangurr Cave and Mapala Rockshelter (Hope 1976; Flannery 1999). 

Its modern elevational range extends from 3500 to at least 4050 m, though it is recorded 

at Quaternary sites as low as 2950 m which today lie in forest (Hope et al. 1993; Flannery 

1995a; Flannery 1999). It probably extends even higher, judging from Hope’s comment 

that “there seems to be no doubt on Mt. Jaya that this species inhabits not only the 

grassland of the Kembau Plateau, but the most barren and inhospitable areas of the 

mountain as well…” (Hope 1976:218). The mean elevation of seven modern collecting 

localities (AM, AMNH, and CSIRO) is 3770 m (median 3780 m, SD 170 m)-- 1000 

meters higher than the mean recorded elevation for M. istapantap. 

 

Natural history: Nothing differing from previous accounts (Flannery 1995a) can be 

reported; apart from its elevational and habitat associations, nothing is recorded of the 

natural history of this species. The high-crowned molars and forward-jutting incisors 

suggest that abrasive ferns and grasses comprise a major part of the diet (cf. Flannery 

1995a; Williams and Kay 2001), and presumably, like M. istapantap, it makes its nest in 

a terrestrial burrow under rocks. 
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Comments on local species-richness and diversification of Mallomys 

 

Differential ecology of sympatric Mallomys 

In this chapter I have emphasized that three species of Mallomys—Mallomys 

rothschildi, M. aroaensis, and M. istapantap, not just M. rothschildi and M. aroaensis—

occur in true syntopy in montane forests across most of the breadth of the Central 

Cordillera, between Tembagapura in the west and Mt. Victoria in the east. Flannery 

(1995a) stated that M. istapantap is ecologically “replaced” by M. rothschildi and M. 

aroaensis at the lower end of its altitudinal range, but the summation of evidence from 

museum specimens suggests that the nature of sympatric interactions among this troika of 

large rats is more complex than altitudinal parapatry. In fact, M. istapantap and M. 

rothschildi have essentially equivalent recorded altitudinal ranges (1500 to 3850 in M. 

istapantap, 1450 to 3700 in M. rothschildi), and essentially congruent horizontal 

distributions across the Central Cordillera (Figs. 3.11, 3.19). Similarly, though Flannery 

et al. (1989) wrote of M. aroaensis and M. istapantap that “it is unclear whether these 

species exist sympatrically, or replace each other altitudinally”, the greater number of 

collection localities now documented for both species demonstrate that both of these 

hypotheses are partially true. These two species overlap broadly in altitudinal distribution 

(indeed, vouchered records confirm their directly syntopic occurrence in the Lamende 

Range and at Menebe in the Hagen Range) but they have quite different altitudinal ranges, 

with M. aroaensis extending lower (to 1200 m or lower, vs. a floor of 1500-1600 m in M. 

istapantap) and M. istapantap higher (to 3850 m or higher, vs. a ceiling of 2800-2900 m 

in M. aroaensis). Judging from their relative representation amongst museum material, M. 

istapantap appears to be less common than M. aroaensis throughout eastern New Guinea, 

except in the vicinity of Mt. Giluwe, where M. istapantap appears from museum holdings 

to be quite common and M. aroaensis truly rare (BBM, BMNH, CSIRO). Further, in 

these rare areas of local overlap between M. aroaensis and M. istapantap, museum 

holdings (particularly F. Shaw-Mayer’s series) seem to demonstrate that M. rothschildi is 

rare or perhaps sometimes locally absent—a potentially illuminating insight into complex 

sympatric interactions of these three congeneric giant-rats. 
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What ecological factors mediate sympatry between these congeners? Available 

samples (Fig. 3.10) indicate that M. aroaensis averages 32% larger than M. rothschildi in 

body mass, with M. istapantap averaging 22% larger again than M. aroaensis. In concert 

with other ecological differences, these body-mass differences are apparently sufficient to 

accommodate the syntopic occurrence of these three (or, in light of comparisons above, at 

least any two of these three). Though ecological evidence summarized in this chapter is 

still scanty, the sympatric occurrence of M. rothschildi and M. aroaensis would seem to 

be facilitated by differences in body mass, in degree of arboreality (significant both in 

foraging and in choice of nesting sites), and probably in diet (with M. rothschildi 

predominantly eating leaves and shoots, and M. araoensis possibly partly frugivorous). 

Because recorded burrowing and feeding habits are the same for M. aroaensis and M. 

istapantap (both are scansorial animals that occupy terrestrial burrows and apparently 

feed on bamboo shoots, fronds, and forest fruits), sympatry between M. rothschildi and M. 

istapantap is no doubt facilitated by the same factors, and in this case the difference in 

mass between this pair is even greater (60%). Sympatry between M. aroaensis and M. 

istapantap would appear to be maintained by the moderate size difference between this 

pair, and, despite extensive geographic and presumably regular altitudinal overlap, by 

major differences in preferred habitat (mean elevation of recorded localities ca. 1800 m 

in M. aroaensis against ca. 2800 m in M. istapantap). Further study is needed to explore 

subtler differences in habits between these broadly similar murines. 

Interactions between Mallomys species in western New Guinea are less well-

documented than in Papua New Guinea. Of great interest is that all four Mallomys species 

recorded from the Central Cordillera have been collected along elevation gradients both 

in the vicinity of both Mt. Trikora (AMNH) and Kwiyawagi (AM) in the Snow 

Mountains. It might be presumed that sympatric interactions between M. istapantap, M. 

aroaensis, and M. rothschildi in the Snows are similar to those in eastern New Guinea, 

with the difference that M. istapantap, in the presence of M. gunung, does not extend to 

such high elevations. Currently M. gunung is only known to occur above the treeline and 

has not been collected syntopically with any congeners, though further study may well 

demonstrate that interactions between M. gunung and other Mallomys can be more 

complex. 
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In contrast to the central portion of the Central Cordillera, current evidence 

indicates that smaller mountain blocks invariably support only one species of Mallomys. 

Only one taxon occurs in each of the offlying Huon, Arfak, and Bosavi mountain blocks, 

and the same seemingly applies to the smaller ranges which are interconnected with, but 

situated along the far margins of the expansive Central Cordillera, in both the east 

(Maneau Range) and west (Weyland Range). One explanation for this reduced diversity 

in smaller marginal and outlying areas might be that these areas are too small to support 

more than one Mallomys species in ecological competition in the long-term; alternately, 

these areas might be relatively depauperate simply because dispersal across lowland 

forest expanses is so infrequent in Mallomys.  

 

Relationships within Mallomys 

 

 A few comments about the potential relationships of the various species of 

Mallomys to one another are needed. Electrophoretic investigations reported by Flannery 

et al. (1989) revealed that M. rothschildi and M. aroaensis are genetically closer to one 

another than to M. istapantap, a phenetic result in line with craniometric evidence. 

Mallomys istapantap and M. gunung in turn share many morphological features which 

seem unambiguously apomorphic, especially their extremely hyposodont teeth, 

distinctively thickened palates, unbanded grey pelage, and large size; on current evidence 

these are best regarded as sister taxa. 

As discussed above, I suggest that Mallomys bosaviensis can be unambiguously 

associated as an immediate relative of M. rothschildi. An immediate relationship between 

M. aroaensis and M. hercules is likewise obvious from craniometric and qualitative 

cranial comparisons. In both cases these species pairs are best recognized as comprising 

two allopatric species (allospecies) of a clear species-complex (i.e. a superspecies). In 

line with this evidence, three species-groups might provisionally be recognized: M. 

istapantap + M. gunung, M. rothschildi + M. bosaviensis, and M. aroaensis + M. hercules, 

with the rothschildi and aroaensis species-groups viewed as sister lineages. 

Based on its external and overall craniometric resemblance to M. aroaensis and M. 

hercules, it is tempting to recognize M. flanneryi as a third allopatric species in the 
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aroaensis group. However, the phylogenetic position of M. flanneryi must instead be 

considered more cautiously. This species’ un-narrowed interorbital region and uniquely 

short incisive foramina are most likely plesiomorphic traits, which would seem to rule out 

an alliance with the aroaensis group to the exclusion of M. rothschildi and M. bosaviensis. 

Its relatively large molars and short tail also set it apart from most specimens in the 

aroaensis/rothschildi group, but are of indeterminate polarity. In short, flanneryi, the 

most geographically outlying member of the genus, can not clearly be united either with 

the putative sister-pair M. istapantap + M. gunung, or with the aroaensis/rothschildi 

complexes, which appear to be very closely related to each other; its relationships must 

be considered unresolved. 

 

Potential affinities of Mallomys 

Mallomys is a morphologically isolated genus, the immediate relationships of 

which remain unestablished. In an early review of Australasian murids, Tate (1936) 

united Mallomys in a subfamilial assemblage dubbed “Phlaeomyidae” with other taxa 

with “complexly-folded molars”, including the Philippine taxon Phloeomys, the 

Sulawesian Lenomys, the Sundaic Chiropodomys, the Nusa Tenggaran Papagomys, and 

the New Guinean tree-mice Pogonomys and Chiruromys. Relying on Tate’s arrangement, 

Simpson (1945) recognized this same subfamily in his influential classification of 

mammals (now correctly spelled as “Phloeomyinae”), adding only the since-described 

subfossil genus Coryphomys from Timor (Schaub 1937). After several decades of study 

on Old World murids, Tate (1951) later rejected this grouping, realizing that its various 

members clearly constitute taxa with divergent phyletic origins, a conclusion later 

reinforced in detail by Musser (1981). In total, various comparisons between Mallomys 

and other Melanesian murine genera, including studies of comparative cranial and dental 

anatomy (Tate 1951; Misonne 1969; Musser 1981), phallic and bacular conformation 

(Lidicker 1968, 1973), chromosomal complement and morphology (Donnellan 1987), 

and spermatazoal structure (Breed and Aplin 1994) have offered few clear indications of 

the genus’ immediate relationships. Most recently, immunological distance comparisons 

drawing from microcomplement fixation of albumin have united various 

morphologically-isolated (and mostly montane) New Guinea murine genera, including 
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Chiruromys, Pogonomys, Anisomys, Coccymys, Hyomys, Macruromys, and Mallomys, in 

one phenetic cluster. On this evidence, Musser and Carleton (2005) recently united these 

“Old Endemic” genera together in their “Pogonomys Division.” An apparent genetic 

alliance between these selected genera is particularly notable in light of Lidicker’s 

(1968:625) earlier discovery that amongst Melanesian rodents only Mallomys, Hyomys, 

and Macruromys lack a dorsal notch in the outer crater rim of the phallus, apparently a 

derived trait. A potential link between Hyomys and Mallomys is particularly intriguing. 

Mallomys and Hyomys are the two largest murines in Melanesia, and despite outstanding 

dental divergence, are at least superficially similar both in external morphology and 

cranial conformation. They also have essentially congruent geographic distributions in 

New Guinea, with equivalent vertical floors (1100 - 1200 m). Finer understanding of the 

phylogenetic significance of these selected genetic, phallic, morphological, and 

ecological similarities among Mallomys, Hyomys, and various other phylogenetically-

enigmatic murine lineages in New Guinea now awaits detailed molecular comparisons, 

ideally drawing from multiple nuclear genes, which have helped to reconstruct well-

resolved phylogenetic topologies for muroid rodent radiations in other regions (e.g. 

Steppan et al. 2005; Jansa et al. 2006). 
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Table 3.1. Factor loadings for Figure 3.1. Principal components extracted from a covariance 
matrix of log-transformed craniodental variables. 
 

 

Factor loadings

Variable
Factor 1 Factor 2 Factor 3

nasal length

nasal width

rostral breadth

breadth across frontals

interorbital breadth

zygomatic width

maxillary toothrow length

-0.7162 -0.0762 0.0655

-0.8075 -0.5218 0.2475

-0.8232 -0.3055 -0.0649

-0.8358 -0.1927 -0.4885

-0.9332 0.3516 0.0668

-0.6433 -0.1635 -0.3020

-0.4353 -0.0584 -0.0486
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Table 3.3. Summary statistics for selected external traits in specimens from the Central 
Cordillera of Papua New Guinea referred by examination and ungrouped morphometric 
analysis (PCA) to M. aroaensis and M. rothschildi. Samples largely drawn from the same 
geographic range (i.e. Star Mountains to Owen Stanleys; see text for further discussion). 
 
 

 HB TV TV/HB weight 

M. aroaensis     
mean 383 381 1.00 1544 

SD 28.2 23.4 0.09 204.7 
Minimum 344 335 0.80 1250 
Maximum 495 425 1.20 1814 

n 38 37 37 6 
     

M. rothschildi     
mean 368 382 1.04 1133 

SD 17.5 19.9 0.07 204.4 
Minimum 339 337 0.91 925 
Maximum 400 417 1.19 1600 

n 31 31 31 10 
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Table 3.4. Factor loadings for Figure 3.7 and 3.8. Principal components extracted from a 
covariance matrix of log-transformed craniodental variables. 
 

 

Factor loadings

Variable
Factor 1 Factor 2 Factor 3

nasal length

nasal width

rostral breadth

breadth across frontals

interorbital width

bizygomatic width

maxillary toothrow length

-0.7071 -0.1792 -0.1109

-0.7868 -0.5498 -0.2281

-0.7948 -0.3352 0.0516

-0.8148 -0.1706 0.5341

-0.9103 0.4062 -0.0737

-0.6260 -0.2065 0.2035

-0.4120 -0.1325 -0.1240
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Table 3.5. Summary statistics for selected external traits in specimens from the Snow 
Mountains of western New Guinea with predominantly grayish or predominantly 
blackish pelage (samples at AM, AMNH, and MZB). 
 

 HB TV TV/HB  

greyish     
mean 397 386 0.97  

SD 8.50 24.01 0.06  
Minimum 391 362 0.93  
Maximum 407 410 1.04  

n 3 3 3  
     

blackish     
mean 380 400 1.05  

SD 13.65 7.02 0.04  
Minimum 361 385 1  
Maximum 390 440 1.15  

n 6 6 6  
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Table 3.6. Ratios (mean / mean) for selected variables comparing grey-furred and 
blackish-furred Mallomys from eastern and western New Guinea. 
 

 
 HB CBL TV/HB NL NW RB BF IOB 

         

PNG: aroaensis / rothschildi 1.04 1.05 0.96 1.11 1.17 1.09 1.12 1.21 
         

Snow Mountains: grey / black 1.04 1.02 0.92 1.07 1.00 1.05 1.01 1.10 
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Table 3.7. Factor loadings for Figure 3.10. Principal components extracted from a covariance 
matrix of log-transformed craniodental variables. 
 
 

Factor loadings

Variable
Factor 1 Factor 2 Factor 3

nasal length

nasal width

rostral breadth

breadth across frontals

interorbital breadth

bizygomatic width

maxillary toothrow length

-0.7118 0.2316 0.0033

-0.8069 0.4916 0.2889

-0.8029 0.3551 -0.0687

-0.8022 0.2163 -0.5255

-0.8934 -0.4451 0.0592

-0.6374 0.2349 -0.2049

-0.4456 0.1568 0.0933
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Table 3.10. External measurements for the species of Mallomys (means, SD, minimum, 
maximum, sample size). 

 HB TV TV/HB (%) weight 

     

M. aroaensis 383 381 1.00 1544 

(Papua New Guinea) 28.2 23.4 0.09 204.7 

 344 335 0.80 1250 

 495 425 1.20 1814 

 38 37 37 6 

M. aroaensis 397 386 0.97 – 

(Papua) 8.5 24.0 0.06 – 

 391 362 0.93 – 

 407 410 1.04 – 

 3 3 3  

M. hercules 389 402 1.04 1604 

Huon Peninsula 24.5 21.7 0.08 87.1 

 371 377 0.91 1474 

 440 435 1.13 1701 

 7 7 7 5 

     

M. flanneryi 355 320 0.90 1342 

Arfak Mountains     

     

M. r. rothschildi 370 385 1.04 1169 

Central Cordillea 17.1 20.8 0.07 204 

 339 337 0.91 925 

 400 440 1.19 1600 

 37 37 37 12 

M. r. weylandi 376 397 1.06 – 

Weyland Range 15.6 23.2 0.08 – 

 350 341 0.89 – 

 404 420 1.15 – 

 10 10 10  

M. bosaviensis 363 359 0.99 – 

Mt. Bosavi 8.44 13.13 0.04 – 

 354 341 0.92 – 

 375 373 1.05 – 

 5 5 5  

M. istapantap 398 344 0.87 1888 

Central Cordillera 22.5 25.1 0.08 68.8 

 368 279 0.65 1814 

 470 400 1.03 1950 

 23 23 23 3 

M. gunung 422 369 0.88 2000 

Snow Mountains 35.3 12.4 0.09 – 

 385 355 0.78 – 

 470 385 1.00 – 

 4 4 4 1      
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Table 3.11. Specimens at AM, BBM, BMNH, and PNGM with accompanying details 
that describe the ecological context of collection. Quoted statements are taken from 
specimen labels and associated field notes.  
 
Mallomys aroaensis 

BMNH 47.1354  “caught in nest of dead leaves and ferns well under large rock” (Mt. Simpson) 
AM M12858  “underground burrow” (Mt. Albert Edward) 
AM M17894  “deadfall trap” (Mt. Sisa, Kikori River Basin) 
AM M28071  “fallow gardens; captured at night with dogs” (Agaun area) 
AM M28073  “burrow in grassy area in rocks and new growth” (Agaun area) 
AM M28075  “burrow in grassy area in rocks and new growth” (Agaun area) 
AM M30895  “burrow in primary forest” (Agaun area) 
AM M30896  burrow in “grassy area [in] disused gardens in a flatter place” (Agaun area) 
 
Mallomys flanneryi 

AM M28619  “in tree in old garden” (Mokwam area, Arfak Mountains) 
 
M. rothschildi 

AM M9083  “caught in tree” (Kaironk, Schrader Range) 
AM M13730  “caught in tree hole” (Sol River, Telefomin area) 
AM M15628  “roused from cavelet by dog” (Mt. Elimbari) 
AM M15999  “deep in a limestone cave” (Flannery et al., 1989: Nong River, Telefomin area) 
AM M30675  “capture method traditional snare on ground” (Kwiyawagi area) 
AM M30676  “[captured with] traditional dead-fall snare” (Kwiyawagi area) 
BMNH 47.1336  “caught in hole on high tree” (Baiyanka, Bismarck Range) 
UPNG 154  “in hole in tree 30 feet high” (Kaironk, Schrader Range) 
 
M. istapantap 

AM M12908 “tunnel in mound of earth [at] edge of grassland patch” (Mt. Albert Edward) 
AM M30689 “found among stones near bush camp” (Gunung Ki, Tembagapura area) 
AM M30850  “[burrow under] rocks in mossy forest near stream” (Tembagapura area) 
BBM-NG 101912 “pan-trapped in grass” in alpine “grassland” (Mt. Giluwe) 
BBM-NG 102020 “pan-trapped on ground” in “moss forest” (Mt. Giluwe) 
BBM-NG 102048 “pan-trapped on log across creek” in “moss forest” (Mt. Giluwe) 
BBM-NG 102169 “pan-trapped in tree” in “moss forest” (Mt. Giluwe) 
BMNH 53.346  “caught at nest under rock boulder in mountain forest” (Mt. Giluwe) 
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Table 3.12. Typical mammae conformations in native New Guinea rodent genera 

 
0 + 1 = 2 Mammelomys 
 

0 + 2 = 4 Abeomelomys, Baiyankamys, Conilurus, Crossomys*, Hydromys, Hyomys, 
Leptomys, Macruromys, Melomys, Mirzamys, Parahydromys*, 

Paraleptomys*, Paramelomys, Pogonomelomys, Protochromys, 

Pseudohydromys, Pseudomys, Uromys, Xeromys (also Rattus vandeuseni) 
 

1 + 2 = 6 Anisomys, Chiruromys, Coccymys, Lorentzimys, Mallomys, Pogonomys, 

Xenuromys*; some Rattus 
 

2 + 2 = 8 some Rattus 
 

3 + 3 = 12 Rattus sordidus 

 
unknown  Microhydromys 

 
 
* listed by Flannery (1995a) as “not known”; verified here. 
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Figure 3.1. Morphometric separation (Principal Components Analysis) of blackish-
brown and grey-furred Mallomys specimens from Papua New Guinea previously referred 
to Mallomys rothschildi and M. aroaensis (Flannery et al. 1989). See Table 3.1. 
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Figure 3.2. Adult study skins representing M. rothschildi (ZMB 60075, left) and M. 
aroaensis (ZMB 60076, right) collected syntopically at the headwaters of the Aroa River, 
demonstrating differential dorsal pelage coloration in these sympatric species. 
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Figure 3.3. Body mass and head-body lengths in Mallomys, including all individuals for 
which these data are available. r = M. rothschildi, a = M. aroaensis, h = M. hercules, f = 
M. flanneryi n. sp., i = M. istapantap, g = M. gunung. See text for further details. 
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Figure 3.4. Skull of Mallomys bosaviensis (holotype, BBM-NG 103400, adult male, Mt. 
Bosavi).  
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Figure 3.5. Skull of Mallomys rothschildi (AM M30676, adult male, Kwiyawagi, 
western New Guinea). 
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Figure 3.6. Skull of Mallomys aroaensis (AM M12858, adult female, Mt. Albert Edward, 
eastern New Guinea). 
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Figure 3.7. Morphometric relationships (Principal Components Analysis) of blackish-
brown and grey-furred specimens from Papua New Guinea and the Snow Mountains 
previously referred to Mallomys r. rothschildi, M. r. weylandi, and M. aroaensis 
(Flannery et al. 1989). Green = M. hercules, Blue = Papua New Guinea M. aroaensis, 
Red = Papua New Guinea M. rothschildi, Black = M. bosaviensis, Pink = Snow 
Mountains Mallomys. 
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Figure 3.8. As for Fig. 3.7, but showing positions in the analysis of skulls of grey-furred 
(g) and blackish-brown furred (b) animals from the Snow Mountains of western New 
Guinea. 
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Figure 3.9. As for Fig. 3.7, but now showing delineation of Snow Mountains grey-furred 
animals referred to Mallomys aroaensis (purple) and specimens from the Weyland Range 
of western New Guinea (orange) referred to M. rothschildi weylandi. 
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Figure 3.10. Principal component analysis incorporating all Mallomys skulls.  
Red (1) = Mallomys aroaensis (including Snow Mts.); Black (2) = M. hercules;  
Blue (3) = M. rothschildi rothschildi; Purple (4) = M. rothschildi weylandi; 
Green (5) = M. bosaviensis. The position of the sole complete specimen of M. flanneryi is 
indicated with an arrow. 
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Figure 3.11. Distribution of various Mallomys taxa. Above: Mallomys rothschildi 
rothschildi (circles), M. r. weylandi (triangles), and M. bosaviensis (square). Below: M. 
aroaensis (triangles), M. hercules (circles), and M. flanneryi (star). See also Figure 3.19. 
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Figure 3.12. Skull of Mallomys flanneryi (holotype, AM M28618, adult male, from the 
Arfak Mountains).  
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Figure 3.13. Skin of Mallomys flanneryi (holotype, AM M28618, adult male, Arfak 
Mountains). 
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Figure 3.14. Holotype of Mallomys flanneryi (AM M28618) at time of collection, near 
Mokwam in the Arfak Mountains. 
 
 



 227 

 

Figure 3.15. Bivariate mandibular contrast between M. aroaensis and M. flanneryi 
(holotype plus Arfak trophy jaws). Measured only on samples at AM. 
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Figure 3.16. Bivariate external comparison of M. flanneryi and other Mallomys. In its 
relatively short tail and long ear, M. flanneryi resembles M. istapantap and M. gunung, 
although in its overall body-size it is closest to M. aroaensis (see Fig. 3.3). Based on 
specimens at AM and CSIRO. a = M. aroaensis, r = M. rothschildi, f = M. flanneryi, i = 
M. istapantap, g = M. gunung. 
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Figure 3.17. Skull of Mallomys istapantap (holotype, AM M7328, adult female, from 
Korelum, Hagen Range).  
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Figure 3.18. Skull of Mallomys gunung (AM M30858, adult female, from Minik, 
Kwiyawagi area). 
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Figure 3.19. Distribution of Mallomys istapantap (above) and M. gunung (below). 
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Chapter 4 

 

A review of the spotted cuscuses (genus Spilocuscus): studies in taxonomic 

differentiation, geographic distribution, and morphological variability 

 

Abstract 

 

 The spotted cuscuses (species of the phalangerid genus Spilocuscus Gray, 1862) 

are a group of colourful, medium-sized (adult mass ranging from 2.5-6.5 kg), primarily 

arboreal frugivores/folivores endemic to tropical lowland forests (< 1400 m) in the 

Australo-Papuan region. Here the taxonomy and distribution of the members of the genus 

are comprehensively reviewed. The oldest name in the genus, Phalangista maculata E. 

Geoffroy, 1803, is shown to apply to populations from the Moluccas as initially proposed 

by Buffon and Geoffroy, and not to animals from western New Guinea, as later emended 

by Tate (1945). Dark-spotted cuscuses from the Moluccas, Aru Islands, and mainland 

New Guinea south of the Central Cordillera (corresponding to S. maculatus) are 

recognized as a species distinct from the orange and white cuscuses of northern and 

western New Guinea, described here as a new species, S. tardus. In addition to this north-

south pair, three additional morphologically-distinctive members of the Spilocuscus 

maculatus species-complex can be recognized, each endemic to outlying areas: S. 

nudicaudatus (Gould, 1849) of northern Queensland, S. kraemeri (Schwarz, 1910) of the 

Bismarck Archipelago, and S. wilsoni Helgen and Flannery, 2004 of Biak-Supiori. Each 

of these five parapatric or allopatric taxa (tardus, wilsoni, kraemeri, maculatus, and 

nudicaudatus) are explicitly recognized as allospecies of a broadly distributed spotted 

cuscus superspecies. One additional larger-bodied species, S. rufoniger (Zimara, 1937), 

occurs sympatrically with S. tardus throughout much of northern and western New 

Guinea, and an apparently plesiomorphic taxon, S. papuensis (Desmarest, 1822), similar 

in size to taxa classified within the maculatus species-complex but lacking several 

derived traits that unite the members of that allospecies-group, is known only from 

Waigeo-Batanta. 
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Introduction 

 

 The spotted cuscuses (phalangerin species classified in the genus Spilocuscus 

Gray, 1862) are a group of colourful, medium-sized, arboreal frugivore/folivore species 

endemic to tropical lowland forests in the Australo-Papuan region. The distribution of the 

genus includes the lowlands of New Guinea, the tropical forests of Cape York (northern 

Australia), and many Melanesian islands, including several New Guinean land-bridge 

islands (Yapen, Misool, Salawati, and the Aru Islands) and several oceanic islands near 

New Guinea, including the Bismarck Archipelago, Waigeo and Batanta, Biak-Supiori, 

Numfor, the central Moluccas, and the Kai Islands (Helgen and Flannery 2004b). 

In the past, the generic-level name Spilocuscus has commonly been considered a 

synonym or subgenus of a broadly-defined genus Phalanger Storr, 1780 (e.g. Thomas 

1888a; Tate 1945; Laurie and Hill 1954; Feiler 1978). More recently, drawing on their 

studies of features of the cranium, dentition, and integument, Flannery et al. (1987) and 

George (1987) argued that the species of Spilocuscus should be separated generically 

from those of Phalanger sensu stricto (i.e. with content as defined by Groves 2005b). 

The monophyly of Spilocuscus and its generic-level separation from other phalangerids 

have since been supported by studies utilizing DNA hybridisation techniques (Lapointe 

and Kirsch 2001; Kirsch and Wolman 2001) and mtDNA sequence data (Hamilton and 

Springer 1999; Osborne and Christidis 2002; Ruedas and Morales 2005). According to 

Helgen and Flannery (2004b), the genus Spilocuscus is characterized by a unique 

combination of traits that includes sexual dichromatism in pelage coloration (ranging 

from subtle differences in spotting in S. papuensis of Waigeo to markedly divergent 

patterns in S. rufoniger of northern New Guinea and S. kraemeri of the Admiralty group); 

a consistent pattern of sexual size dimorphism, with females usually larger than males; a 

reduced and internally-furred outer ear, rendered relatively inconspicuous in the pelage; 

an eye with vertically slit pupils; an enlarged frontal sinus (the “bulging forehead” of 

Spilocuscus skulls); and the presence of a protocone on P3. 

Historically, species-level systematics of Spilocuscus have been highly labile 

(Gray 1862; Schwarz 1934; Tate 1945; Laurie and Hill 1954; Feiler 1978; Flannery et al. 

1987; George 1987; Flannery and Calaby 1987). Within the last decade, however, 
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taxonomy within the genus has stabilized. Recent authors (e.g. Flannery 1994, 1995a, 

1995b; Aplin 1998; Groves 2005c) generally recognize a large-bodied species endemic to 

the lowlands of northern New Guinea (S. rufoniger), a smaller, widespread and variable 

species ubiquitous in the lowlands of New Guinea and in tropical north-eastern Australia 

(S. maculatus, widely sympatric with S. rufoniger in northern New Guinea), and two 

distinctive insular species, one endemic to Waigeo (and probably Batanta) off north-

western New Guinea (S. papuensis), the other endemic to the Admiralty group of the 

north-western Bismarck Archipelago (S. kraemeri).  

More recently, Helgen and Flannery (2004b) described a third insular species, S. 

wilsoni, from the oceanic island of Biak-Supiori in Cenderawasih Bay in north-western 

New Guinea. They also suggested that various taxa recognized as subspecies of S. 

maculatus (including S. m. maculatus of northern New Guinea, S. m. chrysorrhos of 

southern New Guinea, and S. m. nudicaudatus of Australia) were potentially as 

morphologically distinctive as other members of the genus that are attributed species-

level status (particularly compared to S. kraemeri and S. wilsoni), and like those taxa, 

might better be ranked as separate species. The present study, which reviews patterns of 

morphological variation within Spilocuscus before presenting a highly novel formal 

classification, answers their call for further study of taxonomic differentiation within the 

genus. 

 
 

Contributions to morphological variation in the genus Spilocuscus 

 

Ontogenetic change 

 Comparisons described herein concern only adult specimens of Spilocuscus, as 

identified by characteristics of the dentition and cranial skeleton. For consistency I have 

judged adult specimens to be only those in which all molars are fully erupted, and in 

which the basilar (basioccipital-basisphenoid) suture is entirely or mostly fused. This 

definition is important, because in spotted cuscuses full craniodental maturity is not 

necessarily contemporaneous with reproductive maturity: i.e. it is clear from reproductive 

comments associated with some museum specimen labels that female Spilocuscus are 

capable of successfully reproducing and suckling pouch young before the eruption of the 
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fourth molars. I will not present here a detailed study of cranial ontogenetic change 

within the genus—for this the reader is referred to the review by Tate (1945); instead I 

simply point out that because the phalangerid cranium apparently grows throughout the 

life of the animal (Menzies and Pernetta 1986; Norris and Musser 2001), and because 

spotted cuscuses can live a decade or longer (George 1982; Singadan 1996), there is a 

great deal of variance in cranial metrics within populations or taxa, even when study is 

limited to specimens that show signs of complete cranial maturity. This great intra-

populational variance in metric values associated with differential growth presents a 

challenge to meaningful morphometric comparison of the different Spilocuscus taxa, 

though changes associated with aging from young adulthood to old adulthood in the 

genus appear to principally concern the elongation of the cranium as a whole, the lateral 

splay of the zygomata, and the development of the frontal inflation (all more greatly 

developed in older animals). 

 Pelage coloration is also subject to change over the lifetime of a spotted cuscus, 

with colour transitions evident between pouch young and older immature animals, and 

between juveniles/subadults and reproductively mature animals. One notable deficit of 

the present study is that, in focusing largely on comparisons of adult animals, I have not 

made detailed notes on immature pelage patterning amongst the various Spilocuscus taxa. 

For some commentary on ontogenetic pelage change in the genus, the reader is instead 

referred to the work of Jentink (1885), Tate (1945), Helgen and Flannery (2004b), and 

especially to observations reported by Menzies (1972) and Flannery and Calaby (1987). 

From the many museum specimens that I have seen, it seems clear that in many 

Spilocuscus taxa, particularly in the members of the maculatus species-complex (see 

below), pelage patterning in juveniles and subadults is considerably more variable than in 

adults. Indeed, the diagnostic patterns which characterize each of the taxa recognized in 

this Chapter (see below) are evident only in specimens that are reproductively mature; for 

example, dark brown spotting, which is entirely absent from the adult coat of S. tardus n. 

sp., can often be seen in the juvenile coat patterning of that taxon. Thus, for reliable 

identifications of Spilocuscus taxa, adult rather than immature skins are required, at least 

until differential ranges of variation in immature pelage patterning amongst various 

spotted cuscus taxa are better characterized. 



 236 

 

Pelage coloration and sexual dichromatism 

 The spotted cuscuses are one of the few mammal lineages worldwide that exhibit 

sexual dichromatism as a secondary sexual character (Helgen in prep.), such that males 

and females achieve characteristically different pelage patterning upon sexual maturity. 

In most populations, these pelage differences are expressed as sexual differences in 

spotting or blotching, with females generally lacking spotting on the back, which in some 

taxa (e.g. S. maculatus [of southern New Guinea, see classification below], S. kraemeri, 

and S. rufoniger) bears a dark and conspicuous “saddle” marking that extends from the 

mid-back to the rump and hindlegs, while the backs of males typically bear conspicuous 

pale spotting and/or blotching (see Figs. 4.8, 4.10, 4.20, 4.27). In S. papuensis, the only 

taxon in which both sexes are consistently spotted, dimorphic patterning is instead 

expressed in terms of the size of the spots—generally big, blotchy, and contiguous in 

males, and small and more discrete in females. Individuals of both S. tardus n. sp., from 

northern and western New Guinea (see classification below) and S. wilsoni of Biak-

Supiori and Numfor (see classification below) exhibit neither dark spotting nor 

conspicuous saddle markings in the adult pelage, though some individuals of both sexes 

(usually males in S. tardus n. sp.) are orange-spotted on a white background.  

 My examinations of large numbers of adult specimens of spotted cuscuses in 

world museums confirm the cumulative impressions of previous authors (Jentink 1885; 

Tate 1945; Feiler 1978; George 1987; Flannery 1994; Helgen and Flannery 2004b) that 

seven quite sharply discrete “morphs” or simila can be discerned in the genus on the 

combined basis of size and pelage patterning: 

 

1. Medium-sized to large animals with white and red/orange tones (never dark brown, 

dark grey, or blackish) in the pelage (from northern and north-western New Guinea, see 

Figs. 4.12, 4.13, 4.14, traditionally classified as S. m. maculatus; e.g. Tate 1945; Feiler 

1978; George 1987; Flannery 1994; Helgen and Flannery 2004b). 
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2. Considerably smaller animals, also with white and red/orange-marked pelage (from the 

oceanic island of Biak-Supiori, recently described as the insular allospecies S. wilsoni by 

Helgen and Flannery 2004b).  

 

3. Medium-sized animals, with dark (generally chocolate-brown) saddles in females or 

spots in males (from the Moluccas, Aru Islands, and southern New Guinea, see Figs. 4.5, 

4.6, 4.8, 4.10, traditionally classified as S. maculatus chrysorrhos: western islands and 

south-western New Guinea, more richly coloured, with darker saddle/spots, and S. m. 

goldiei: south-eastern New Guinea, generally less intensely coloured, with less intensely 

black saddle/spots; e.g. Flannery 1994). Insular samples from this cluster (Moluccas, 

Arus) are significantly smaller in many cranial variables compared to samples from 

mainland New Guinea (see below), a fact not generally noted in previous literature.  

 

4. Smaller, uniformly grey animals, spotted with cream in the males (from Queensland, 

see Fig. 4.22, generally classified as S. maculatus nudicaudatus—e.g. Tate 1945; Feiler 

1978; George 1987; Flannery 1994; Winter and Leung 1995). 

 

5. Smaller animals, usually with extensive dark brown to maroon markings extending 

from the head to the lower back (marked with white spotting in males), with orange-

brown markings on the rump and tail (from the Admiralty Islands, see Fig. 4.20, usually 

classified as S. kraemeri; e.g. Tate 1945; Flannery 1994, 1995b; Helgen and Flannery 

2004b).  

 

6. Small to medium-sized animals in which both sexes are conspicuously spotted (from 

Waigeo, see Fig. 4.25, now classified as S. papuensis following George 1987; e.g. 

Flannery 1994; Groves 2005c).  

 

7. Very large (> 5.5 kg) animals with a conspicuous black saddle (in females) or 

conspicuous black spotting (in males) with a striking, deep red to golden head, nape, and 

upper back (Spilocuscus rufoniger—from northern and western New Guinea, see Fig. 

4.27, where this taxon co-occurs in widespread syntopy with Group 1, see above).  
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 There is no question that animals from Groups 1 and 7 (i.e. “S. m. maculatus” and 

S. rufoniger, respectively) are separate biological species, as they occur in widespread 

sympatry and are further distinguished on the basis of craniometric and qualitative 

morphological features, as documented below. All of the remaining taxa, however, are 

known only to occur allopatrically (or in some cases, more likely parapatrically, as 

documented herein), such that the most appropriate taxonomic ranking for each of these 

taxa remains an undetermined point. As discussed below, in my opinion S. papuensis can 

also be unambiguously assigned species-level rank on account of its many plesiomorphic  

qualitative craniodental and external attributes (an opinion shared by other recent authors, 

particularly George 1987 and Flannery et al. 1987). The remaining taxa in the genus were 

often in the past classified as subspecies of a single widespread species, S. maculatus 

(Jentink 1885; Tate 1945; Laurie and Hill 1954; Feiler 1978; Mayr and Diamond 2001). 

Of these, S. kraemeri (Schwarz, 1910) of the Admiralty Islands is now usually accorded 

species rank in current classifications (e.g. Flannery 1994, 1995b; Helgen and Flannery 

2004b; Groves 2005c), perhaps in part because the pelage patterning of this taxon recalls 

that of S. rufoniger (though, in truth, only in a superficial sense; see below). However, 

most or all remaining members of this complex are in reality hardly less dissimilar 

externally from one another than they are from kraemeri (cf. Figs. 4.6, 4.8, 4.10, 4.12, 

4.13, 4.14, 4.20, 4.22). Pending distibutional clarifications and craniodental 

substantiation (see below), a better route might be to recognize each of these other 

distinctive geographic pelage morphs as a separate allospecies, instead of simply 

promoting S. kraemeri alone to that status (see Helgen and Flannery 2004b). Certainly 

the size and/or colour distinctions between the various members of the maculatus 

complex are no less striking and appear to be no less consistent than those that 

characterize other lowland marsupial allospecies-complexes in New Guinea, such as the 

lowland “common” cuscuses (Phalanger orientalis [Pallas, 1766], P. intercastellanus 

Thomas, 1895, and P. mimicus Thomas, 1922; see Colgan et al. 1993; Norris and Musser 

2001), the dorcopsis wallabies (Dorcopsis muelleri [Schlegel, 1826], D. luctuosa 

[D’Albertis, 1874], and D. hageni Heller, 1897; see Groves and Flannery 1989), or the 

lowland pademelons (Thylogale brunii [Schreber, 1778] and T. browni [Ramsay, 1877]; 
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see Flannery 1991). In an attempt to bring further information to bear on this question, 

much of the remainder of this chapter is devoted to exploring to what precise extent these 

pelage patterns are correlated with geography, and whether these size and colour morphs 

are further characterized by craniometric and qualitative morphological attributes. 

 

Craniometric variation 

 Before reviewing craniometric variation within the genus Spilocuscus, it is worth 

reiterating that examinations of qualitative cranial features in Spilocuscus skulls suggest 

that three principal lineages can be discerned within the genus, as noted also by George 

(1987) and Flannery et al. (1987): S. rufoniger (Zimara, 1937) of northern and western 

New Guinea, S. papuensis (Desmarest, 1822) of Waigeo, and the remainder of named 

taxa in the genus, all of which are traditionally regarded as a species or species-complex 

comprising a number of morphologically-distinctive allopatric taxa, referred to hereafter 

as the maculatus species-complex. Spilocuscus rufoniger can be definitively excluded 

from this complex because it possesses a number of less-derived craniodental features 

(see review and diagnosis below) and because it occurs in widespread syntopy with one 

member of the complex (see below). I also exclude Spilocuscus papuensis from the group 

because it possesses a number of more plesiomorphic craniodental features as well as 

more plesiomorphic pelage patterning (see below). 

 Preliminary principal component analyses featuring all adult Spilocuscus skulls 

that I have measured (not figured here) show a wide multivariate scatter and suggest only 

vague fidelity of craniometric grouping with respect to colour patterning (groupings 

recovered rely primarily on the basis of size distinction). Given the wide variance in skull 

size and shape within these groups (perhaps owing in largest part to ontogenetic effects; 

see above), comparisons of pooled univariate statistics from large series of skulls (e.g. 

Table 4.4) and continuing multivariate contrasts of these groupings using discriminant 

analysis (e.g. Figs. 4.1, 4.2, 4.3) offer a more incisive means of discerning craniometric 

trends that may characterize different pelage-based groupings. As Meijaard and Groves 

(2004) aptly noted, discriminant analysis “is useful for building a predictive model of 

group membership based on the observed characteristics of each case. The procedure 

generates a set of discriminant functions based on linear combinations of the predictor 
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variables that provide the best discrimination between the groups.” Because spotted 

cuscuses exhibit discrete pelage patterning that is clearly correlated with geography, these 

patterns provide clear a priori hypotheses of taxonomic membership that can be explored 

further with discriminant analysis.  

As a starting point, I contrasted adult skulls drawn from five of the previously 

identified pelage/size groupings within Spilocuscus (see above) in a discriminant analysis 

(utilizing 11 craniodental variables; Table 4.2): orange/red animals of northern and north-

western New Guinea, dark-spotted/saddled (grey, brown, or black) animals from southern 

New Guinea and adjacent islands, grey animals from tropical northern Queensland, red, 

brown, and maroon animals of the Admiralty Islands, and S. rufoniger, the large black-

spotted/saddled animals from northern and north-western New Guinea, sympatric with 

the first sample. Owing to the very small numbers of fully intact adult crania available 

from Biak-Supiori and Waigeo, these samples are excluded from analysis here, but their 

unique dimensional and/or qualitative features are discussed later below. Importantly, 

ANOVAs demonstrate that in some taxa, some cranial measurements differ significantly 

between the sexes (e.g. Table 4.6) or between different adult age classes. However, when 

multivariate comparisons are narrowed to include only like sexes of similar age (not 

figured here), sample sizes are reduced drastically. Instead, with this caveat stated, I have 

elected to include all adult skulls in the analyses that follow, which are intended mainly 

as an attempt to discern broad craniometric differences or trends that characterize the 

various groups within the genus. 

First, these analyses (e.g. Fig. 4.1) reveal that the two most geographically-

outlying Spilocuscus samples—populations from the Admiralty Islands and 

Queensland—are also the most craniometically distinctive in a number of ways. Both of 

these separate from other clusters along the first root owing in major part to their small 

cranial size (Tables 4.2, 4.4). The Admiralty cuscuses cluster apart from other groups on 

the second root owing especially to their very large molars, relatively narrowed zygomata 

(more parallel-sided, less widely splayed), and relatively broad anterior palate (as 

captured by the distance across the upper canines) (Figs. 4.1, cf. Fig. 4.21). Australian 

animals have high values along the second root relative to other groups, owing especially 

to their very small molars and narrowed anterior palate; they also have relatively very 
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short palatal vacuities (a variable not sampled in the multivariate analysis; only S. 

papuensis of Waigeo has relatively shorter palatal vacuities; cf. Table 4.4). Admiralty 

skulls (15 out of 15) and Australian skulls (16 out of 18) were correctly classified in the 

analysis with high success (Table 4.1), proportionately higher even than classification of 

samples representing S. rufoniger. The distinctive skulls of these populations (the earliest 

taxonomic names for which are kraemeri Schwarz, 1910, for the Admiralty population 

and nudicaudatus Gould, 1849, for the Australian population) complement their highly 

unique pelage patterning, and on account of their clear diagnosability I recommend that 

both be recognized as distinctive allospecies within the maculatus species-complex. The 

morphological distinctiveness of these populations is further reinforced by other 

qualitative attributes documented in comparisons below. This classification agrees with 

other recent treatments in the ranking of S. kraemeri at allospecies level (e.g. Flannery 

1994, 1995b; Helgen and Flannery 2004b; Groves 2005c), but differs from previous 

treatments in elevating S. nudicaudatus from subspecies rank. However, the 

morphological attributes of nudicaudatus have never previously been the subject of a 

close review (Feiler 1978; Flannery 1994, 1995b; Helgen and Flannery 2004b; Groves 

2005c). 

Samples representing other taxa in the maculatus species-complex (i.e. northern 

and southern representatives) are rather poorly-resolved in the analysis. Continuing 

comparisons involving further subdivision of the dark-spotted southern group into 

Moluccan, south-western, and south-eastern groupings (see above) highlight the small 

size of the few intact adult skulls available from the Moluccas (Fig. 4.2), but offer little 

evidence of strong craniometric distinctions between mainland pelage groups within the 

maculatus  complex. However, when the youngest adults (those with the basilar suture 

not yet fully fused and/or the teeth wholly largely unworn) and all specimens from 

offshore islands (i.e. everywhere except mainland New Guinea) are excluded from 

consideration, discriminant analysis more clearly highlights differential craniometric 

trends that characterize pelage groupings from northern/western (“maculatus”), south-

western (“chrysorrhos”), and south-eastern (“goldiei”) New Guinea (Fig. 4.3). In these 

comparisons, “goldiei” and “chrysorrhos” separate along the first root, reflecting, in 

particular, typical differences in overall skull size (generally larger in “goldiei”) and size 
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of the palatal vacuities (especially broader in “goldiei”; cf. Table 4.4) . On the other hand, 

series of “maculatus” show divergence from both of these southern populations along the 

second root, especially on account of the typically wider molars and relatively broader 

zygomatic splay of these northern/western animals (cf. Table 4.4). These average 

differences corroborate my own gestalt impressions derived from direct in-hand 

comparisons of large numbers of skulls in world museums.  

Because they differ so sharply in pelage coloration, without any clear evidence of 

intermediacy in patterning near hypothesized zones of geographic abutment (see below), 

and are further distinguished cranially by clear differential metric trends, I recommend 

that the orange and white spotted cuscuses (of northern and western New Guinea) and the 

dark-spotted/saddled spotted cuscuses (of southern New Guinea) should most 

appropriately be ranked as separate allospecies. In my estimation, craniometric 

distinctions between them are on them same level as those that distinguish different 

species within the Phalanger orientalis species-complex (e.g. P. orientalis, P. 

intercastellanus, and P. mimicus; see Colgan et al. 1993; Norris and Musser 2001), with 

comparative pelage contrasts being much more striking between the Spilocuscus taxa. 

Though the name Phalangista maculata E. Geoffroy, 1803 is usually applied to the 

orange and white taxon, and chrysorrhos Temminck, 1824 to the dark-spotted taxon 

following Tate (1945), I show below that maculata is a senior synonym of chrysorrhos, 

and that no scientific name is currently available for the northern/western New Guinean 

member of the maculatus species-complex. The name Spilocuscus tardus n. sp., formally 

erected in the classification section below, is used hereafter for the northern/western 

allospecies, with the name S. maculatus applied to the southern New Guinean allospecies.  

Based on differences in intensity of coloration and especially on metric and 

qualitative cranial distinctions (Fig. 4.3, Table 4.8), I suggest that S. m. maculatus and S. 

m. goldiei should be recognized as distinct subspecies. I unite them together within a 

single allospecies mainly because their coloration patterns are fundamentally similar, and 

because in my view some skins from south-central New Guinea (especially at UPNG and 

PNGM) appear to be intermediate in intensity of coloration, not unambiguously 

referrable to one subspecies or the other. Further study of craniometric relationships in 

south-central New Guinean spotted cuscuses is needed. On the basis of colour and on 
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geographic grounds, animals from the Moluccas and the Aru Islands are tentatively 

united with samples from south-western New Guinea, all of which are provisionally 

referred to S. m. maculatus (Table 4.4), but further study may well demonstrate that these 

distinctively smaller-skulled animals deserve ranking as independent subspecies. 

 

Sexual size dimorphism 

It has long been suggested that, in addition to exhibiting pelage patterning 

different from that of males, female spotted cuscuses are generally also larger than males 

(Jentink 1885; Thomas 1888a; Cohn 1914; Tate 1945; Ralls 1976; George 1987; 

Flannery 1994; Helgen and Flannery 2004b). Some authors have suggested that this 

reflects a sexual difference in maximum realized size (“females attaining a greater size 

than males”; Thomas 1888a: 198), while others have suggested an average size difference 

between the sexes (“females usually larger than males”; George 1987:519; “pronounced 

sexual dimorphism, with females larger than males”; Helgen and Flannery 2004b). 

However, the nature and extent of female-biased sexual dimorphism in Spilocuscus have 

never been systematically studied, and at least one author has suggested a contrasting 

pattern—Menzies (1991: 69) stated flatly that “male spotted cuscuses are bigger than 

females.” Drawing from personal observations and information from Jentink’s (1885) 

study, Tate (1945:22) provided the most detailed supposition available in the literature, 

writing “females of the northern race become actually larger than the males… but that in 

the southern race this does not hold.” 

Compilation of craniodental measurements from sizeable series of adults reveals 

that, in most Spilocuscus taxa, there is no significant difference in skull size between 

adult males and females, but that males have relatively wider zygomata than females 

(Tables 4.6, 4.7). Comparing body weights, however, demonstrates that in essentially all 

Spilocuscus taxa females are significantly heavier than males. A similar trend 

characterizes head-body lengths, though in this case sexual differences seem to be less 

pronounced in island endemics (S. kraemeri, S. papuensis, and also Moluccan 

populations of S. maculatus) than in mainland/continental taxa (Table 4.6). This pattern 

of externally-larger females departs from the more typical mammalian pattern in which 

males average larger than females (Ralls 1976), and is autapomorphic among phalangerid 
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genera. Species of Strigocuscus (e.g. Groves 1987; Flannery 1994; pers. obs.) and 

Trichosurus (e.g. Kerle et al. 1991; Lindenmayer et al. 2002) usually seem to be sexually 

monomorphic with respect both to skull and body size (or at the least, differences 

between sexes are not statistically significant; e.g. Taylor and Foulkes 2004), though 

some geographic variation in the extent of sexual dimorphism in Trichosurus vulpecula 

has been documented (Isaac and Johnson 2003). Though it has occasionally been 

suggested otherwise (e.g. Flannery 1994) sufficient sampling shows that in all species of 

the genus Phalanger males average slightly to markedly larger than females in both skull 

and body size (Groves 1987; Norris and Musser 2001; pers. obs.), with the possible 

exception of Phalanger lullulae Thomas, 1896, which is known by small samples. 

Patterns of craniometric and external variation in the remaining phalangerid genera 

(Ailurops and Wyulda) are not well-characterized (cf. Feiler 1977). 

Further comparisons involving maximum attained (rather than pooled average) 

values show that across Spilocuscus taxa, males invariably attain the widest skulls, while 

females invariably attain the longest head-body lengths and largest bodyweights. 

Interestingly, there is no clear trend toward maximum size in skull length or in the size of 

the frontal bulge in one sex or the other except in S. m. goldiei, in which the frontal bulge 

averages markedly larger in adult males than females. The functional significance of the 

pronounced frontal sinus of Spilocuscus (an unusual feature unique in phalangeroids; 

Flannery et al. 1987; Helgen and Flannery 2004b) has yet to be established, but these 

comparisons suggest that (at least in most Spilocuscus taxa) the development of the bulge 

seems not to be a dimorphic character associated with one sex or another, but rather a 

variable feature more or less equally developed between the sexes. The size of the bulge 

does generally seem to increase in relative size with age. 

Comparisons distilled here offer no support for Tate’s (1945) assertion that sexual 

size dimorphism is more pronounced in Spilocuscus from northern New Guinea than 

from southern New Guinea, and contradict Menzies’ (1991) claim that male spotted 

cuscuses are larger than females. The ecological significance of different sexual trends in 

body length and weight in Spilocuscus taxa remains uninvestigated, and the ontogenetic 

basis of these trends is likewise obscure. As noted above, skulls of adult females are not 

significantly longer than in males, nor do females always attain the maximum observed 
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skull length across Spilocuscus taxa (Table 4.7). Because the cranium of cuscuses seems 

to grow continually throughout life (Menzies and Pernetta 1986; Norris and Musser 

2001), it is thus unlikely that the larger external length and weight of females (both in 

maximum and average terms) is due to differential sexual rates of osteological growth 

during adulthood or to a longer lifespan in females, though this would be interesting and 

useful to test further. Though limited, data at hand suggest that males probably weigh 

slightly less at sexual maturity than females, perhaps because females need to be in better 

condition to meet the challenges of pregnancy and lactation. This size difference at 

maturity, if real, helps to explain the lower average body size of adult male Spilocuscus 

to adult females, but does not explain why females ultimately attain the largest maximum 

body lengths and weights across Spilocuscus taxa. Ralls (1976) advanced five 

evolutionary scenarios to explain the evolution of larger female body size in various 

mammal species, including sexual selection acting on females, female dominance over 

males, character displacement between the sexes related to reduced intersexual 

competition for food, more intense competition for food or other resources among 

females than among males, or “various advantages associated with the fact that a big 

mother is a better mother.” Essentially nothing is yet known about the life history of 

spotted cuscuses, so any potential eco-morphological significance of larger-bodied 

females cannot yet be highlighted in socio-ecological context. Identifying and evaluating 

potential selective pressures that may act differentially on male and female Spilocuscus is 

an intriguing priority for future study. 

 
Craniofacial sutures 

 In comparing Spilocuscus specimens from the Admiralty Islands and New Guinea, 

Schwarz (1910) and Cohn (1914) first discussed variability in sutural contact between 

various bones in the facial region of the cranium. In some Spilocuscus individuals, the 

frontal and maxillary contact one another, with the nasal bone lying above this junction 

and the lachrymal below—the usual conformation in phalangerids. In other specimens the 

lachrymal comes into contact with the nasal, separating the frontal and maxillary from 

one another. The conformation of these bones has been utilized as a taxonomically 

significant trait by various subsequent authors (e.g. George 1987; Flannery et al. 1987; 
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Helgen and Flannery 2004b), especially by Flannery and Calaby (1987), who contrasted 

their arrangement in the sympatric species S. rufoniger and S. tardus (“The presence of 

two mutually exclusive states, either a frontal-maxillary or lachrymal-nasal suture, neatly 

separates the [two] species in northern New Guinea, with all S. rufoniger possessing a 

frontal-maxillary suture and nearly all S. maculatus [= tardus] possessing a lachrymal-

nasal suture”; p. 550). It has been further suggested (Flannery and Calaby 1987; Flannery 

et al. 1989) that Spilocuscus taxa from southern New Guinea (maculatus and goldiei), 

which do not co-occur sympatrically with any congeners, exhibit greater variability in 

naso-lachrymal conformation than S. rufoniger and S. tardus, and that the reduced 

variability in the latter two sympatric taxa might be explained by character displacement. 

However, no functional significance of naso-lachrymal versus fronto-maxillary sutural 

contact in Spilocuscus taxa has been identified. According to Flannery and Calaby (1987: 

551), “variability in the arrangement of bone sutures is not so easily explained. We 

suggest that one of two hypotheses may explain this variation: either the bone sutures are 

related to skull shape, and that this is functionally significant in some way, or these 

features are pleitropically [sic] linked possibly to other features that are being strongly 

selected so are ‘coming along for the ride’ so to speak. Given the appearance of a 

nasal/maxillary suture on one side of the skull and a frontal/maxillary suture on the other 

in at least one individual of S. maculatus in southern New Guinea, arguments relating this 

feature to skull shape or function seem dubious.” 

 

Systematic Value 

During museum visits in 2005 I made notes on the naso-lachrymal conformation 

of large numbers of adult Spilocuscus skulls to examine the systematic and possible 

functional significance of this trait. Importantly, these examinations reveal that the 

configuration of these bones is more variable than previous authors have assumed, 

although systematically important differences remain clear (Table 4.8). Though Flannery 

and Calaby (1987) assumed a fixed difference in conformation between S. tardus and S. 

rufoniger, the difference is one of average incidence only, with most individuals of S. 

rufoniger (95%) having fronto-maxillary contact, but only a narrow majority of 

individuals of S. tardus (55%) having naso-lachrymal contact. (However, this incidence 
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is greater in those populations of S. tardus that occur syntopically with S. rufoniger, i.e. 

those west of the Huon Gulf; see account of S. tardus, below). Spilocuscus m. maculatus 

and S. m. goldiei exhibit naso-lachrymal contact in roughly three-quarters (76%) and one-

third (31%) of individuals, respectively. Thus, these southern taxa actually exhibit 

relatively less conformational variability in this trait compared to S. tardus, and differ 

markedly from one another (cf. Flannery and Calaby 1987). In the Australian taxon 

(nudicaudatus) incidence of naso-lachrymal contact is also at a rate of about one-third 

(34%). The only taxon with fixed fronto-maxillary contact (the plesiomorphic 

arrangement) is papuensis of Waigeo; the only taxon that may have fixed fronto-

maxillary contact is wilsoni of Biak-Supiori and Numfoor (see below), but this taxon 

remains known by very few specimens, and I have examined the naso-lachrymal 

conformation in only three of these. 

 Flannery and Calaby (1987) are of course correct that the presence of a naso-

lachrymal or fronto-maxillary suture on each side of the skull is a mutually-exclusive 

distinction. However, across Spilocuscus taxa there is greater variability in this trait than 

previously appreciated. First, many individuals show different conformations on either 

side of the face. (This is not uncommon in tardus, maculatus, and goldiei and is seen 

occasionally in kraemeri and nudicaudatus, but has not been observed in rufoniger, 

papuensis, or wilsoni.) Further, in most taxa, no matter which sutural arrangement 

prevails in an individual, the contact between bones is often exceedingly narrow (the 

exceptions to this rule are S. rufoniger and S. papuensis, in which contact between the 

frontal and maxillary is typically broad). Thus, in future systematic comparisons, this 

discrete trait (naso-lachrymal versus fronto-maxillary contact) might be informatively 

expressed in metric terms as a measure of the extent of contact between the frontal and 

maxillary (i.e. a value ≥ 0). 

 

Functional Significance 

There appears to be a weak average relationship between skull width and sutural 

conformation in Spilocuscus, with those taxa with relatively narrow skulls generally 

showing higher incidence of frontal-maxillary contact, and those with very wide skulls 

tending toward the opposite conformation. This is borne out in broad terms by comparing 
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the width of the zygomata relative to nasal length on one hand against the percentage of 

individuals showing naso-lachrymal contact on the cranium on the other (Fig. 4.4). In 

those Spilocuscus taxa in which the zygomata tend to be more laterally expanded, I 

suspect that the relative position of the maxillary bone (which forms the anterior portion 

of the zygomatic arch) may be slightly shifted laterally (away from the frontal) during 

ontogeny, increasing the likelihood that the lachrymal comes into contact with the nasal. 

In other words, incidence of naso-lachrymal contact may be related to the relative width 

of the skull, which of course has considerable functional significance (in terms of 

masticatory muscle mass, for example). 

 

Dimensional and meristic dental variation 

 Apart from measurements of overall size and notes on selected meristic characters, 

I have not recorded extensive notes on the comparative dentitions of Spilocuscus taxa. 

The most outstanding dimensional differences characterize S. nudicaudatus, which has 

extremely small and much-narrowed molars, both in absolute and relative terms (Table 

4.4); dentally it can be considered the most divergent species in the S. maculatus species-

complex. Spilocuscus papuensis also has relatively small molars, but in the other insular 

taxa (S. kraemeri, S. wilsoni), the molars are massive relative to cranial size (Fig. 4.19. 

4.21). In S. rufoniger the molars are more massive with less crenulate enamel surfaces 

than in other Spilocuscus and differ in several qualitative occlusal features compared to 

other taxa (see George 1987).  

 Jentink (1885), Cohn (1914), and Feiler (1978) provided some notes on variability 

in the number of teeth in various Spilocuscus populations. The number of premolars can 

be highly variable in individual spotted cuscuses, and some remarkable meristic variation 

in the incisors and molars is even observed across large numbers of skulls (Jentink 1885; 

Cohn 1914; Helgen and Flannery 2004b). The most taxonomically-valuable meristic 

dental attribute in Spilocuscus appears to be the number of premolars in the upper and 

lower jaws, used as a taxonomic aid by various previous authors (especially Feiler 1978; 

George 1987; Flannery and Calaby 1987). Data compiled here confirm previous 

assertions that S. papuensis and S. rufoniger differ from the remainder of Spilocuscus 

taxa in always (S. rufoniger) or usually (S. papuensis) retaining a spicule-like upper 
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second premolar in the adult dentition (though there is great regional variation in this 

aspect in S. tardus, see below), and in usually having a greater complement of unicuspid 

premolars in the diastema of the lower jaw (a mode of 3) than in the remainder of taxa (a 

mode of 2, or of 1.5 in S. kraemeri), though it seems the number of premolars in this 

complement can vary from one or four in most taxa. Only in S. kraemeri is the first upper 

premolar regularly lacking (Cohn 1914).  

 

External measurements 

 Few previous comparisons of Spilocuscus taxa have drawn from external metrics, 

except to highlight the relatively small body size of S. kraemeri and the relatively large 

body size of S. rufoniger (e.g. Flannery and Calaby 1987; Menzies 1991; Flannery 1994; 

Singadan 1996). These differences are well illustrated here (Table 4.5); a further striking 

point is the relatively very small body size of S. nudicaudatus (especially in linear 

measurements), often overlooked by other reviewers (e.g. Flannery 1994:222; Winter and 

Leung 1995). More body mass data are needed for S. papuensis; the single available 

weight seems unusually small relative to this species’ recorded linear measurements 

(Table 4.5).  

Though S. rufoniger averages much larger than all congeners in mature body 

mass (e.g. it averages 49% heavier than sympatric S. tardus), individuals of both S. 

tardus and S. m. goldiei sometimes attain weights within the range of that species (i.e. > 

5.5 kg), though this is unknown in populations of S. tardus syntopic with S. rufoniger 

(see below). The very largest individuals of S. tardus exceed S. rufoniger in linear 

measurements. All three mainland representatives of the S. maculatus species-complex (S. 

tardus, S. m. maculatus, S. m. goldiei) appear to be equivalent in average body mass, but 

S. m. maculatus appears to have a relatively shorter tail than these others (Table 4.5). 

Cohn (1914) believed that relative tail length was longer in S. kraemeri than in 

Spilocuscus taxa from mainland New Guinea (all of which, including available specimens 

of S. rufoniger, were then taxonomically subsumed into “Spilocuscus maculatus”). In fact, 

similar ranges of variation in relative tail length seem to characterize most species of 

Spilocuscus, with the tail length generally ranging from about one-quarter shorter than 

the head-body length to a maximum of one-fifth longer (Table 4.5). The most notable 
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deviations are observed in S. m. maculatus and S. rufoniger, in which the tail is only very 

rarely as long as the head-body length, not longer. In this S. m. maculatus differs rather 

notably from S. m. goldiei, in which the tail is commonly longer than (averaging subequal 

to) the length of the head-body. Judging from flesh measurements, species of Spilocuscus 

can be loosely divided into those taxa with tails averaging more-or-less subequal to head-

body length (S. papuensis, S. tardus, S. m. goldiei), and those with tails averaging about 

10% shorter than head-body length (S. rufoniger, S. m. maculatus, S. nudicaudatus, and S. 

kraemeri).  

 

Hybridisation 

 Hybridisation between Spilocuscus taxa has been reported only once, by Singadan 

(1996), who discussed three offspring born to a female S. m. goldiei and a male S. 

kraemeri (white morph) in a captive-breeding context at the University of Papua New 

Guinea. The offspring had pelage patterning somewhat intermediate between the patterns 

of their parents. It is not known whether the offspring of this cross were themselves 

capable of breeding. In any case, as Singadan (1996) noted, it is not surprising that these 

closely-related species are capable of interbreeding, and the fact that these naturally 

allopatric taxa have been shown to do so under artificial conditions has little taxonomic 

significance. 

 I am unaware of any other documented examples of hybridisation between 

various Spilocuscus taxa. It is particularly notable that there are no reported examples of 

animals with intermediate or indeterminate pelage patterning in the far south-eastern tip 

of New Guinea, the apparent boundary zone between S. tardus and S. m. goldiei (see 

below), or along the southern coast of the Bird’s Neck of New Guinea, the apparent 

boundary zone between S. tardus and S. m. maculatus (see below). The fact that S. m. 

maculatus also extends to the land-bridge island of Misool, to the west of the Bird’s Head, 

suggests that S. tardus and S. m. maculatus may even overlap geographically, or may 

have formerly had a broader zone of parapatric contact in western New Guinea (i.e. prior 

to Late Pleistocene eustatic changes). In any case, closer study of animals from these 

zones of geographic overlap or abutment is clearly necessary. Nevertheless, my inference 

(based on pelage attributes of all available museum samples) of rather abrupt geographic 
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borders between these mainland taxa (discussed below; see Fig. 4.24), even in the face of 

evidence suggesting that distant Spilocuscus populations can interbreed (Singadan 1996), 

suggests to me that these diagnosable northern and southern taxa (i.e. S. tardus and S. 

maculatus) indeed represent distinct allospecies that are reproductively isolated but not 

yet ecologically differentiated enough to overlap broadly in geographic distribution. 

 

 

A classification of Spilocuscus, with distributional delineations 

 

Spilocuscus maculatus maculatus (E. Geoffroy, 1803) 

Phalangista maculata E. Geoffroy, 1803 

Balantia variegata Oken, 1816 (nomen nudum)  

Phalangista maculata Desmarest, 1818 

Phalangista variegata Schinz, 1821 

Phalangista chrysorrhos Temminck, 1824 

 

Type material and locality:  

On the arguable grounds that it was never properly published, Geoffroy’s (1803) 

catalogue of mammal specimens in the MNHN collection, in which the name 

Phalangista maculata (stated to be from “the Moluccas”) was originally proposed, is 

often considered to be an unavailable work in zoological nomenclature. The name 

Phalangista maculata is thus commonly attributed to Desmarest’s (1818) redescription of 

the species. However, I agree with various recent authors (e.g. Grubb 2001; Wilson and 

Reeder 2005) that because Geoffroy’s catalogue has long been accessible to and heavily 

used by zoologists, it should be considered available for nomenclatural purposes. Oken’s 

(1816) name Balantia variegata, published in an unavailable work, was also applied to a 

spotted cuscus from “the Moluccas” (Laurie and Hill 1954; Corbet and Hill 1992). 

Schinz’s (1821) later name variegata was erected without a type locality but assumedly 

corresponds to a renaming of Oken’s variegata. Temminck’s (1824) original description 

of Phalangista chrysorrhos gave the type locality of chrysorrhos only as the “Moluccas,” 

but the original syntype series was collected in Ambon (Jentink 1885; Husson 1955). 
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This last name is most commonly misspelled in modern literature as “chrysorrhous”, 

following an unfortunate lapsus apparently first introduced by Laurie and Hill (1954). 

The lectotype of chrysorrhos (designated by Husson 1955:294) is RMNH 13484, adult 

female, skin (specimen l) and damaged skull (specimen n), from Ambon, collected by 

C.G.C. Reinwardt; the paralectotype series is also deposited at RMNH (Husson 1955).  

The type specimen of maculata, the oldest available name in the genus, 

apparently no longer exists (Tate 1945; Beaufort 1966; McKay 1988), and I was unable 

to trace it during a visit to Paris in 2005. Though Geoffroy (1803) gave the type locality 

of maculata as “Les Moluques”, in his influential overview of phalangerid systematics 

Tate (1945) later regarded this to be incorrect. Drawing from his own comparisons 

(which do not appear to have included firsthand examinations of animals from the 

Moluccas) and his interpretations of Jentink’s (1885) monograph, Tate believed that 

Geoffroy’s (1803) description, which refers to a white animal spotted with brown, should 

instead “be taken to indicate the race (males only) now known to be most abundant in 

north New Guinea… from the Vogelkop at least as far as east as the lower Sepik 

River”—in other words, he equated the animal described by Geoffroy to the white and 

orange-spotted cuscuses of western and northern New Guinea. He emended the type 

locality accordingly, restricting it to “the Vogelkop, and specifically to Dorei (now 

Manokwari), which was then the most important point of call in the region” (Tate 

1945:22), though he did not designate a neotype. Since Tate’s revision, the epithet 

maculatus has thus been applied to the white and orange Spilocuscus of northern and 

western New Guinea, while chrysorrhos has been taken to be the oldest available name 

for the dark-spotted cuscuses of the Moluccas and southern New Guinea. 

Despite its convenience, Tate’s reasoning cannot be correct. In the original 

description of Phalangista maculata, Geoffroy (1803), cites Buffon’s (1765) illustration 

of a spotted cuscus, referring to “Phalanger mâle, Buff. t. 13 p. 11” (Buffon also depicts a 

female on pl. 10), adding that his Paris specimen (no. 318) is the very one upon which 

Buffon’s previously-published  illustration was based. Geoffroy’s description states 

“tacheté de brun”, a rather vague statement that could refer either to pale (i.e. orange-red) 

or dark brown spotting. Examination of Buffon’s (1765: pl. 11) original plate shows a 

rather dark-spotted animal, though this is difficult to judge in a black-and-white 
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engraving. However, a later Dutch edition of the same work (Buffon 1782; which still 

predates Geoffroy’s description by 20 years) includes beautifully hand-coloured plates, 

with captions in French (Fig. 4.5). In this edition, in the plate featuring Buffon’s 

Spilocuscus specimen, later to become Geoffroy’s type, the spots are shown as dark 

blackish-brown on a white background. Because this original specimen seems to have 

been misplaced, there is no way of telling whether the painting is reliable, but as depicted 

in colour this specimen falls within the range of pelage coloration seen in male 

Spilocuscus from the Moluccas (e.g. see Fig. 4.6), including Temminck’s type series of 

chrysorrhos, which I have examined at RMNH. This same pattern of coloration does not 

characterize adult animals from northern and north-western New Guinea (Figs. 4.12, 4.13, 

4.14). 

Daubenton’s description of a spotted cuscus in the same work (Daubenton, in 

Buffon 1765) mentions “couleur mêlée de roussâtre, de cendré-pâle et de jaunâtre… une 

bande noirâtre qui s’étendoit depuis l’occiput, le long du cou, du dos jusqu’au bout des 

lombes; cette bande étoit large d’environ trois lignes”, i.e. referring to an animal spotted 

with russet, pale-ashy and yellowish, and featuring a blackish band from the occiput to 

the end of the loin, about three lines wide (translation courtesy of C. Smeenk, in litt.). 

This description does not appear to fit the animal in the plate, but describes another 

pelage pattern occasionally seen in Moluccan Spilocuscus, so it seems most likely that 

Daubenton was describing yet another specimen. Whatever the case, since Geoffroy 

(1803) explicitly refers to Buffon’s plate, and not to the text, the plate should probably be 

given priority in determination.  

In summary, close inspection of the original descriptive accounts reveals that 

Geoffroy’s (1803) characterization of Phalangista maculata was in fact consistent with 

Spilocuscus specimens from the Moluccas, but not with specimens (adult specimens at 

least) of Spilocuscus from northern and western New Guinea. In reality, Tate (1945) 

should have had no reason to doubt the veracity of the type locality of maculata on purely 

descriptive grounds, and none to suggest that it should be emended to a locality on the 

Vogelkop Peninsula. Given that the original specimens of maculata were clearly 

collected before 1765, in time to be studied by Daubenton and Buffon, there is little 

chance that these could really have come from New Guinea at such an early date (cf. 
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Menzies 1993; Helgen 2007), even if their description matched northern and north-

western New Guinean Spilocuscus (which it seemingly does not). Ambon, then and now 

an important regional capital, seems the most likely locality on purely historical grounds.  

Because maculata is the earliest name applied in the genus Spilocuscus, the 

identity of this epithet is of fundamental importance, and Buffon’s (1765, 1782) plate 

thus requires further critical examination (Fig. 4.5). A particularly intriguing attribute 

rendered in the coloured plate is this specimen’s blue eye. Among Spilocuscus, blue eyes 

are unique to S. wilsoni (Helgen and Flannery 2004b), but the pelage pattern in the plate 

does not correspond to patterning in adult S. wilsoni (though it could conceivably be a 

younger specimen). Because the plate was apparently painted decades after the death of 

the animal depicted, I am inclined to believe that this eye colour is simply a matter of 

artistic license. The plate could also conceivably depict a male specimen of S. papuensis 

(cf. Fig. 4.25, 4.26), though the tail is usually somewhat darker in S. papuensis than 

depicted. On balance, the plate seems to fit best with a Moluccan animal, which is what 

Buffon and Geoffroy reported in the first place. 

Since Tate’s (1945) revision, the name S. m. maculatus has been applied to 

northern and western New Guinean representatives of the S. maculatus species-complex, 

while Temminck’s name S. m. chrysorrhos has been used for samples from the Moluccas, 

much of southern New Guinea, and various other islands. However, because both 

maculata and chrysorrhos are based on Moluccan animals, the latter name must be 

recognized as a junior synonym of maculata. For stability, I restrict the type locality of 

Phalangista maculata (originally given as “Les Moluques”) to Ambon. Quite remarkably, 

this leaves no available scientific name for the white-and-orange-patterned spotted 

Spilocuscus taxon that is widespread and common throughout northern and western New 

Guinea (Fig. 4.12-4.14). I introduce a new name for it below—Spilocuscus tardus n. sp. 

 

Diagnostic and descriptive notes:  

 Geographic samples referred here to S. m. maculatus show enormous variability 

in colour variation, but are united together in that the great majority of adult males in all 

populations show chocolate-brown spotting, and females usually have a dark brown or 

blackish saddle. In the most common patterning seen in mainland New Guinean 
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populations, the venter and ground colour of the dorsum are cream-coloured, the 

forelimbs, shoulders, and nape are typically orange or reddish, with blackish 

blotching/spotting (in males) or a blackish saddle (in females) on the mid-back and 

hindlimbs (e.g. Fig. 4.8). In the Moluccas, a common variant is a mostly-grey morph 

(represented especially at BMNH), unspotted in females and spotted in males, resembling 

S. nudicaudatus of Australia.  

This taxon shows substantial variation in size over its wide distribution, which 

includes many islands, and averages smaller than other taxa that occur on mainland New 

Guinea, at least in cranial measurements (Table 4.4). The tail is relatively shorter than in 

other Spilocuscus taxa (Table 4.5). The second upper premolar is typically lacking, 

except in the Aru Islands (where present in a minority of skulls; see Jentink 1885; Feiler 

1978). In most individuals (76%) naso-lachrymal sutural contact separates the frontal 

from the maxillary on the antero-dorsal margin of the orbit (Table 4.8). 

 

Distribution:  

Spilocuscus m. maculatus, in the sense employed here, occurs throughout much of 

the central and southern Moluccas (Ambon and Seram, and the Banda, Tayandu, and Kai 

archipelagos), on the island of Misool in the Raja Ampats, throughout the Aru Islands, 

and in southern and western New Guinea from the vicinity of Triton Bay (see below) to 

the Fly and Strickland Rivers, including the entire Trans-Fly region (Fig. 4.24). A 

disjunct population, presumably introduced, also occurs far to the west on the island of 

Selayer, directly south of the south-western peninsula of Sulawesi (see below). The 

recorded elevational range of this taxon extends from sea level to roughly 1000 m. 

Considerable individual and geographic variation exists within and between these various 

geographic samples, and at least four potentially distinctive populations can potentially 

be recognized (from the Trans-Fly region, Aru Islands, Moluccas, and the riverine 

drainages of the south-western lowlands). These may well prove in the future to be better 

classified as distinct subspecies.  

 On mainland New Guinea, Spilocuscus m. maculatus is recorded throughout the 

southern lowlands and along the southern slopes of the western Central Cordillera from 

Triton Bay in the west to the Strickland and Fly Rivers in the east (Fig. 4.24). Most 
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records of this taxon on the mainland of New Guinea originate from along the major river 

drainages of New Guinea’s southern lowlands. Vouchered specimens document its 

occurrence along the drainages of the Mimika (BMNH), Setakwa (BMNH), Waitakwa 

(BMNH), Lorentz (= Noord) (RMNH, BMNH), Digul (RMNH), Merauke (MCZ), 

Bensbach (PNGM), Morehead (PNGM), Binaturi (Macleay Museum), Oriomo (AMNH), 

Ok Tedi (UPNG), and Fly Rivers (AM, UPNG). Its range extends throughout the Trans-

Fly region, including the large land-bridge island of Frederik Hendrik (or Dolak) in the 

western Trans-Fly (MD: Feiler 1978). A supposed record from Darnley Island in the 

Torres Strait (BMNH), south of the Trans-Fly, refers to a specimen that was actually 

“brought from the south coast of New Guinea” (Thomas 1888a). 

The excellent series of specimens available from the Mimika, Setakwa, and 

Waitakwa Rivers (Wollaston Expedition specimens, deposited at BMNH) were collected 

in lowland riverine forest (“jungle” on the specimen tags) below 200 meters; as 

Stattersfield et al. (1998) discussed, the vegetation of this general region consists of 

“lowland, hill, and lower montane rain forest with extensive inland swamps following the 

major river courses.” In the Trans-Fly region of southern New Guinea, S. m. maculatus 

occurs throughout the region’s characteristic mosaic of savannah and rainforest habitats 

(Archbold and Rand 1935), including gallery forest, monsoon forest, and acacia 

woodland (Waithman 1979; Helgen and Oliver 2004). Along the southern slopes of the 

Central Cordillera, the easternmost record that I can verify is from the Ok Tedi River at 

an elevation of 620 meters (UPNG 910). Beyond the Strickland River to the east, only 

populations referred to S. m. goldiei are recorded. Though Spilocuscus occurs in the 

intervening zone between the Fly and Strickland Rivers (e.g. Menzies 1991), it is 

recorded there only by a handful of immature specimens which need to be revisited. 

These are of great interest, as this area is clearly the boundary zone between S. m. 

maculatus and S. m. goldiei. The westernmost extent on the mainland that I can verify for 

this taxon is the Mimika River, though it may well extend farther into the Bird’s Neck 

region, especially because an isolated population of S. m. maculatus occurs on the land-

bridge island of Misool in the Raja Ampat Islands off western New Guinea (e.g. Husson 

1955). Tate (1945) records it from as far west as Triton Bay on the southern cost of the 

Bird’s Neck, but this record is apparently based on an immature specimen or specimens 
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at RMNH (cf. Jentink 1885), which need to be revisited to confirm their identity. Triton 

Bay may well be the true western limit of S. maculatus on the mainland (I credit it in the 

map; see Fig. 4.24); S. tardus definitely occurs along the northern coast of the Bird’s 

Neck and in the Fakfak Peninsula (as shown by adult specimens at RMNH), so the area 

of abutment or overlap between these taxa undoubtedly lies in this general region. 

Spilocuscus populations from the land-bridge Aru Islands and the adjacent, 

oceanic Kai and Tayandu archipelagos are referred to this taxon. Records from the Arus 

derive from Wamar, Wokam, Kobroor, Maikoor, and Terangan (van Strien 1996; Aplin 

and Pasveer 2005); records from the Kais and Tayandus are from Kai Besar (RMNH), 

Kai Kecil (BMMH), and Pulau Kur (= Khoor; RMNH). Laurie and Hill (1954:15) credit 

a record from the island of Tioor (= Tyoor) in the Watubela archipelago to the north, but 

this is based on a misreading of the literature; von Rosenberg’s mention of Tioor (in 

Jentink 1885:114) states that Spilocuscus does not occur there, nor on other islands of the 

Watubela (= Watubella) and Gorong (= Goram) archipelagos between the Tayandus and 

Seram.  

In the Central Moluccas, S. m. maculatus is recorded from the large island of 

Seram and its satellite islands, including Ambon and Pulau Pandjang (RMNH), and from 

the outlying Banda Islands to the south (e.g. MZB). Specific localities of collection on 

Seram include Wahai (BMNH), Piroe (USNM), Manusela (Heinsohn 2002), and Mt. 

Lumute at 800-900 meters (AM). Specific localities from Ambon include Wai (BMNH, 

MZB) and Mt. Salhatu (MNHN), the highest peak in Ambon (rising to 1038 meters). 

Where noted, Moluccan specimens are associated with lowland and lower montane 

rainforest habitats, including forest on limestone.  

After a visit to the large island of Buru, adjacent to Seram (Fig. 4.24), Bleeker 

(1856) recorded “Phalanger maculatus” from the island, but did not mention Phalanger 

orientalis, which is the most commonly recorded mammal there. Though Dammerman 

(1929) suggested that Bleeker’s record was a mistake, Buru has since been almost 

universally credited to the distribution of this species (e.g. Laurie and Hill 1954; Corbet 

and Hill 1992; Flannery 1995a, 1995b; Menzies 1996a; Heinsohn 2004b; Helgen and 

Flannery 2004b); only Groves (2005b) leaves it out. Various reviewers, including Jentink 

(1885), Tate (1945), and Feiler (1978), have been unable to substantiate the presence of 
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Spilocuscus in Buru with a vouchered record, and I have been unable to locate either a 

voucher in world museums or even a firm observational record in the literature. I suspect 

that Spilocuscus does not actually occur on Buru (or at least has not historically); instead 

this seems to be a good example of how incorrect locality information, once published, 

can be perpetuated almost indefinitely in the literature. 

A disjunct population of S. m. maculatus has long been known from Selayer 

island, south of Sulawesi (e.g. Jentink 1885), 700 km distant from the nearest insular 

population. Heinsohn (2002) has reviewed this population in some detail. The Selayar 

population of Spilocuscus undoubtedly originated from human-mediated translocation; 

this small island was a historical centre of seafaring, located along on a major trading 

route to and from the Moluccas (Heersink 1995), and today supports many introduced 

mammal species with origins both from the western and eastern Malay Archipelago 

(Heinsohn 2002). According to Mertens (1929), another disjunct population may occur 

(or have formerly occurred) on the island of Flores in Nusa Tenggara (the Lesser Sundas); 

this record has been challenged by subsequent authors (e.g. Sody 1933) and has never 

been verified, but given the proximity of Flores to Selayar, is not unbelievable. 

Recent authors have tended to assume that Spilocuscus maculatus, like the 

widely-transplanted phalangerid P. orientalis (e.g. Glover 1986; Flannery and White 

1991; Colgan et al. 1993), may not be native to the Moluccas, but rather historically or 

prehistorically transported there by human agency (see Flannery 1995b; Menzies 1996a; 

Heinsohn 2004b). Certainly some Spilocuscus populations have originated via human 

introductions—clear-cut examples include populations of S. tardus in the Bismarck 

Archipelago (see below) and, as noted above, of S. maculatus on Selayer (and perhaps, if 

the record is correct, on Flores). On the other hand, because various oceanic islands 

support taxonomically-distinctive populations (S. papuensis on Waigeo, S. wilsoni on 

Numfor and Biak, S. kraemeri in the Bismarcks), it is also evident that overwater 

dispersal has played a role in the diversification of the genus. Based on my studies of 

Moluccan samples, I see little reason to invoke human transport to explain much of the 

distribution of Spilocuscus in the Moluccas. For one, patterns of morphological variation 

in Moluccan animals are distinctive. Chromatic variation in adult Spilocuscus samples 

from the Moluccas is more extensive than in most local mainland samples of S. m. 
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maculatus (with a dull grey nudicaudatus-like morph quite common), and the skulls of 

Moluccan animals are small (maximum adult condylobasal length ≤ 103, measuring less 

than 97 in 90% of specimens, versus up to 111 in mainland specimens). Though this 

could be suggestive of a relatively long-term presence for the genus in the Moluccas, 

given the morphological plasticity evident in phalangerids, this is certainly not conclusive 

evidence in itself. Further potential insight stems from my review of literature and 

museum records, which suggests that the historical range of Spilocuscus in the Moluccas 

is not so extensive as generally assumed. Spilocuscus is present on Seram and its 

associated satellites (Ambon and Pandjang), but probably not on Buru. Likewise, it is 

present in the land-bridge Arus and the immediately adjacent Kai and Tayandu islands, 

but not in the more remote Watubela and Gorong island groups. Compared with previous 

impressions of the genus’ western geographic distribution (Laurie and Hill 1954), this 

revised insular range is more consistent with a potential origin via overwater dispersal 

from New Guinea. Indeed, the islands of Misool and the Aru group, both of which 

support populations of S. m. maculatus, are land-bridge extensions of Pleistocene 

Meganesia in the direct vicinity of the Moluccan islands in question. Native phalangerid 

lineages occur throughout much of the remainder of Wallacea, including on Sulawesi, 

Taliabu and the Sula Islands, and the Sangihe and Talaud Islands (Strigocuscus and/or 

Ailurops), and in the North and North-Central Moluccas (Phalanger ornatus, P. 

alexandrae, and P. rothschildi; Flannery and Boeadi 1995). Various other non-volant 

mammals, including rainforest bandicoots and multiple rodent lineages, clearly colonized 

both Seram and the Kai Archipelago naturally (Flannery 1995b; Helgen 2003a).  

On balance, I recommend that the Moluccas be credited to the natural distribution 

of Spilocuscus until new evidence suggests otherwise. Recourse to a Quaternary fossil 

record from Seram and Ambon, should it become available, will offer the best means for 

discriminating between scenarios of natural versus artificial occurrence of Spilocuscus on 

western islands.  

 

Spilocuscus maculatus goldiei (Ramsay, 1876) 

Cuscus chrysorrhos var. goldiei Ramsay, 1876 
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Type material and type locality: The identity and whereabouts of the type series of 

goldiei are no longer known with certainty. Some old mounted specimens from south-

eastern New Guinea at AM date to (or near to) the time of Ramsay’s (1876) description 

and could potentially be paratypes or syntypes, though my archival research at AM has 

failed to demonstrate this conclusively. The type locality is Port Moresby. 

 

Diagnostic and descriptive notes:  

 The most common pelage coloration patterns of male and female S. m. goldiei are 

figured here (Fig. 4.10). Females are typically cream-coloured on the rump, tail, ears, 

forearms, and underside (from chin to tail), with the head and the nape with stronger 

yellowish tipping, yielding a somewhat paler anterior dorsum; the hands, feet, face, and 

sometimes the distal tail are red-brown; and the saddle is blackish. The basal colour of 

males is yellow-cream, marked by brown (generally a dark greyish-brown, distinctly 

darker than the striking orange- or red-brown tones of S. tardus), with the hands, feet, 

face, and distal part of the tail usually red-brown, and sometimes with an orange infusion 

(or orange spotting) along the midline of the nape and back. The saddle and spotting are 

typically less intensely black than in mainland S. m. maculatus and the skin usually lacks 

the deep, rich red tones often seen in that taxon. 

The skull averages longer than in S. m. maculatus and S. tardus, and is relatively 

narrowed in comparison (Table 4.4). Tail length averaging approximately equal in length 

to head-body length—equivalent in relative length to S. tardus, but longer than in S. 

maculatus (Table 4.5). Contact between the lachrymal and nasal on the cranium 

(observed in only 31% of skulls) is less frequent than in other Melanesian members of the 

Spilocuscus maculatus species-complex, though roughly equivalent in frequency to S. 

nudicaudatus (Table 4.8). Sexually mature males average 22% smaller than mature 

females in bodyweight. This is the only Spilocuscus taxon in which the size of the frontal 

bulge is consistently larger in males than females (sexually equivalent on average in other 

Spilocuscus; Table 4.6). 

 

Distribution:  
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The distribution of S. m. goldiei extends throughout the eastern half of southern 

New Guinea (Fig. 4.24), from at least 150oE longitude in the east to the Strickland River 

in the west, from sea level to 1300 meters. 

 Ramsay’s (1876) original specimens of goldiei were collected from the environs 

of Port Moresby, where this subspecies remains fairly common today. The great majority 

of specimens originate from this same general area, museum material recording it from 

along the southern slopes of the Central Cordillera (to about 1000 m in the Owen 

Stanleys) and in adjacent lowlands from about 150oS in the south-east, north to the 

Waipara and Kemp Welch Rivers (AMNH), the Astrolabe Range (AMNH, BMNH, CE), 

the Sogeri Plateau (BMNH, PNGM), and Mt. Victoria (MCZ). A record from Dufaure 

Island (= Dufour, 10o30’S, 149o50’E; BMNH: Macgillivray 1852; Thomas 1888a) 

assumedly represents this species, but I do not have a record of examining this specimen 

and it should be double-checked. Its recorded range extends northward and westward to 

the Angabunga River (BMNH) and through the coastal lowlands of Gulf Province 

(PNGM), continuing west along the southern slopes of Papua New Guinea’s Eastern and 

Central Highlands, where it is recorded from scattered localities in Chimbu and Southern 

Highlands Provinces, including Mt. Karimui (1100-1300 m; AM, UPNG, Hide et al. 

1984); the Mendi and Tari areas (Flannery 1994; PNGM); Mts. Sisa (400-1100 m; AM), 

Kemenagi (> 1130 m; Leary and Seri 1997), and Bosavi (700 m; BBM) in the Kikori 

River Basin. Specimen labels explicitly record its collection from lowland rainforest, 

eucalyptus woodland, mangrove forest, riverine hill forest, and lower montane forest, 

including both primary and disturbed forest formations, from sea level to about 1300 

meters.  

 Feiler (1978) included all spotted cuscus populations from eastern Papua New 

Guinea (both north and south of the Central Cordillera) in his taxonomic concept of 

Spilocuscus maculatus goldiei. However, in south-eastern New Guinea everywhere north 

of the Cordillera, down to the very south-eastern tip of New Guinea (Milne Bay and 

Samarai Island) only white and rusty-red spotted cuscuses occur, and these are classified 

here as S. tardus. All firmly provenanced examples of S. m. goldiei that I have seen 

originate from roughly at or north of the Kemp Welch River on the southern side of the 

Cordillera in south-eastern New Guinea.  
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The boundary between S. m. goldiei and S. m. maculatus appears to lie 

somewhere between the Kikori River Basin and the Fly River, essentially as Tate 

(1945:23) predicted six decades ago (Fig. 4.24). Menzies (1991:65) reached a similar 

conclusion based on his examinations. Whilst these two subspecies resemble each other 

fairly closely in aspects of pelage coloration, in certain proportional traits they are 

notably divergent—such as in the relative length of the tail and the extent of facial 

exposure of the lachrymal (Tables 4.5, 4.8). It will be highly interesting to learn whether 

the boundary between the two subspecies is marked by morphological intergradation or 

by clear-cut parapatry. The easternmost records of S. m. goldiei seem to derive from 

longitudes between 148 and 150o longitude, while characteristically-patterned specimens 

of S. tardus originate from Milne Bay and Samarai Island (specimens at JM) between 150 

and 151o longitude. It now seems clear that interactions between these two taxa are 

characterized by true parapatry, and that the boundary zone between them lies at the 

exact eastern margin of the Cordillera; further study in this area will be highly 

illuminating. 

 

Spilocuscus tardus new species 

 

Holotype: AMNH 109453, adult female, study skin and complete skull, from Hollandia 

(= Jayapura, 02o28’S, 140o30’E, Papua Province, Indonesia), collected 1 September 1938 

by R. Archbold and W.B. Richardson (original number 6277). 

 

Diagnosis and descriptive notes: 

Though named here as new, Spilocuscus tardus is by no means a newly-

discovered taxon. The taxon I describe as tardus has in the recent past (following Tate 

1945) been regarded as the nominate subspecies of S. maculatus. However, here “S. 

maculatus” is considered to represent a complex of distinct but closely-related 

parapatric/allopatric species, and the type locality of maculatus has been verified above 

to be the Moluccas (fixed at Ambon), where a taxon different from tardus occurs. As no 

previously proposed scientific name is available for the white and orange form from 

northern and western New Guinea, the name tardus is introduced here. 
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Spilocuscus tardus is a medium-sized species of Spilocuscus, with condylobasal 

length averaging 105 (though highly variable, ranging from 89 to 118) and body mass 

averaging 4.2 kg (though the largest animals reach 6 kg, matching S. rufoniger), in which 

adult females are yellowish-white, orange, or yellowish-white with orange markings and 

adult males are typically yellowish-white or orange, often with extensive orange and 

white spotting/blotching on the mid-back (Figs 4.12, 4.13. 4.14). The skull (Figs. 4.15, 

4.16) is relatively wide (Table 4.4), with relatively large teeth, and the tail measures 

approximately as long as the head-body length (averaging 95% as long; cf. Table 4.5). 

Females and males in S. tardus do not differ in the size of the skull, but differ markedly 

in average bodyweight, with females averaging 23% heavier (Table 4.6). Unlike the 

majority of Spilocuscus taxa (S. wilsoni, S. papuensis, S. nudicaudatus are the other 

exceptions), a dark “saddle” marking is entirely lacking in females, though a reddish 

saddle-like marking may not be unknown (cf. Menzies 1993, 1995:101). It differs from S. 

rufoniger, with which it is widely sympatric, in its smaller average size, usual lack of dP2 

in the adult dentition, and lack of a dark maroon or blackish saddle (in females) or 

blackish spotting on the mid-back (in males), amongst many other traits (George 1987; 

Flannery and Calaby 1987; Aplin et al. 1999). It differs from S. kraemeri of the Bismarck 

and Admiralty archipelagos in its larger average size and fundamentally different colour 

pattern (Figs. 4.12-4.14, 4.20). It is similar in average body and cranial size to S. 

maculatus of southern New Guinea, but differs absolutely in lacking dark greyish, 

blackish, or dark brown tones in the pelage. It averages considerably larger and has a 

relatively wider skull and much more massive teeth than S. nudicaudatus of tropical 

Queensland, with a pelage coloration widely divergent from that species’ predominantly 

grey pattern. In pelage it is closest to Spilocuscus wilsoni from the oceanic islands of 

Geelvink Bay, which differs from tardus in its much smaller average size and uniquely 

blue eyes (and possibly also in having a sex-reversed coloration pattern; see below). 

Spilocuscus tardus and the well-marked insular taxon S. wilsoni are clearly immediately 

related. I have separated them as distinct allospecies (as reviewed below), but further 

study of their relative ranking will be needed when greater sample sizes of wilsoni are 

available. 
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Etymology: Latin, “slow” or “tardy”. The name highlights this species’ late arrival on 

the taxonomic scene—its description delayed until now by the historical misapplication 

of names (see above), as well as its sloth-like reputation (e.g. Dawson and de Gabrielle 

1973). 

 

Distributional notes:  

 Spilocuscus tardus occurs in forested lowland habitats everywhere north of New 

Guinea’s Central Cordillera (from Milne Bay in the south-east to Cenderawasih Bay in 

the north-west, including Karkar, Yapen, and various other northern islands, as detailed 

below) and in western New Guinea (throughout the Bird’s Neck and Vogelkop Peninsula, 

including the land-bridge island of Salawati). The vertical distribution of S. tardus 

typically extends from sea level to ca. 1000 meters, more rarely to 1400 meters. This 

species was also apparently introduced to the St. Matthias Islands (north-eastern 

Bismarck Archipelago) in prehistoric times and to the large Bismarck island of New 

Ireland in the twentieth century (see below). On mainland New Guinea it is widely 

sympatric with S. rufoniger, from the Vogelkop lowlands in the west to the Huon Gulf in 

the east, probably also on the island of Yapen. Spilocuscus tardus remains widespread 

and common in northern and western New Guinea; though widely hunted and sold in 

local and city markets, at present its conservation status can be regarded as secure. 

The natural insular distribution of S. tardus includes the land-bridge islands of 

Salawati (Jentink 1885) and Sorong (MSNG) off the western Vogelkop, the land-bridge 

islands of Yapen (AMNH, BMNH, ZMB), Mios Num (MSNG), and Roon (immediately 

north of the Wondiwoi Peninsula; MCZ) in Cenderawasih Bay; the oceanic islands of 

Karkar (UPNG) and Walis (ZMB) off the north coast of Papua New Guinea; and the 

land-bridge island of Samarai (= Dinner Island) in south-eastern Papua New Guinea (JM). 

It is conspicuously absent from the East Papuan islands (e.g. the D’Entrecasteaux and 

Louisiade archipelagos). 

In the Vogelkop region, S. tardus has been collected along the northern coast of  

the Bird’s Neck (e.g. Warbusi Bay: RMNH) and in the Fakfak Peninsula (RMNH); and 

ranges throughout the lowlands of the Bird’s Head Peninsula, extending to 1100 meters 

in the Arfak Mountains (RMNH 25403 from Hatam, Mt. Arfak). Aplin et al. (1999) 
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recorded it in Holocene subfossil deposits in the Ayamaru Lakes area situated at 350-600 

meters (Central Vogelkop), where it assumedly still occurs today. Along the entire 

northern margin of the Central Cordillera (from the Snow Mountains to Milne Bay), S. 

tardus is a common inhabitant of hill forests up to about 600 meters, extending less 

frequently into lower montane forest with an upper limit of circa 1000 meters (e.g. 

Flannery and Seri 1990a; Morren 1989). In the outlying mountain ranges of northern 

New Guinea (vouchered records originate from the Foja, Cyclops, Bewani, Menawa, 

Torricelli, Prince Alexander, and Adelbert mountain blocks), it apparently has a wider 

altitudinal distribution. Museum records (especially at AM, AMNH, and BBM) 

document its regular occurrence up to 1150 meters in these montane forests, with a single 

record of an immature female collected at 1400 meters in mossy montane forest near the 

summit of Mt. Somoro in the western Torricelli Range representing the highest altitudinal 

record for the genus (BBM-NG 104697, collected by A.B. Mirza). Spilocuscus tardus 

may extend to higher altitudes in the North Coast Ranges because these forests support a 

much less diverse suite of arboreal mammalian frugivore-folivores compared to montane 

forests along the Central Cordillera (Flannery 1995a). It the Huon Peninsula it has been 

recorded from coastal and lowland forests (< 300 meters) but is not yet documented from 

higher elevations. 

My examinations suggest that three broad regional variants of S. tardus can be 

recognized. These appear to be identical in coloration, but differ notably in average 

cranial features: 

 

North-western New Guinea. Animals from the Vogelkop Region (the Bird’s Head and 

Bird’s Neck, and probably also Yapen and Mios Num) form one group; these are 

relatively large (adult condylobasal length averaging 106 mm [range 96-111]), with dP2 

regularly present in the adult dentition, and naso-lachrymal contact on the anterior orbit 

occurring in a minority of individuals (44% of skulls). 

 

North-central New Guinea. Animals from lowlands north of the Central Cordillera in the 

main body of north-central New Guinea (from the eastern shores of Cenderawasih Bay to 

Astrolabe Bay and the Ramu River, including Karkar) are somewhat smaller (adult 
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condylobasal length averaging 102.5 mm [range 89-109]), with dP2 generally absent in 

the adult dentition, and naso-lachrymal contact on the anterior orbit the most typical state 

(in 68% of skulls). 

 

Eastern New Guinea. Animals from north of the Cordillera in south-eastern New Guinea 

(from the Huon Gulf and Markham Valley to the far south-eastern tip of New Guinea, 

including Milne Bay and the island of Samarai) are largest (adult condylobasal length 

averaging 108 mm [range 99-118]), with dP2 generally absent in the adult dentition, and 

naso-lachrymal contact on the anterior orbit surprisingly infrequent (observed in only 

27% of skulls). Adults in this group attain weights of 5.7-6.1 kg, matching Spilocuscus 

rufoniger, which is not recorded east of the Huon Gulf. I suspect that the larger average 

body size of S. tardus in this area may reflect a release from character displacement in the 

absence of S. rufoniger. 

 

Introduced populations.  

Populations of S. tardus are present on several islands in the north-eastern 

Bismarck Archipelago, including the St. Matthias Islands of Elouau (Kirch 1988) and 

Mussau (Flannery and Calaby 1987; specimens at NMV and USNM) and the large island 

of New Ireland (AM, USNM). St. Matthias populations were apparently introduced to 

these islands several thousand years ago, probably in tandem with Lapita expansion 

(Kirch 1988; Heinsohn 2004a), while the population on New Ireland was apparently 

established at Kavieng in the far north of the island in the early twentieth century 

(Flannery and White 1991; Heinsohn 2004a), probably via translocations from the 

adjacent St. Matthias Group. Spotted cuscuses have in the past been thought to be 

restricted to the northern part of New Ireland (Flannery 1995b), a point reviewed in great 

detail by Heinsohn (2004a), but Emmons and Kinbag (2001:68) found them to be 

common in lowland rainforest in the Weitin River Valley in southern New Ireland. 

Specimens from New Ireland and the St. Matthias Group match the pelage 

patterning and fall well within the range of craniometric variation seen in mainland S. 

tardus, though condylobasal length in Bismarck adults averages 6% shorter than in 

mainland New Guinea populations. This indicates that a moderate degree of insular 
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dwarfing has probably commenced since their establishment several millennia ago, and 

supports conclusions by Heinsohn (2004b), who observed that Bismarck Spilocuscus 

attain smaller maximum body weights than populations of S. tardus from mainland New 

Guinea. In their reduced average cranial and body size (adult condylobasal length 96.5 – 

98 mm), Spilocuscus from these islands are dimensionally distinctive at the population 

level relative to the three mainland geographic clusters of S. tardus discussed above. 

However, like populations of Spilocuscus tardus from north-central New Guinea, these 

Bismarck populations lack dP2 and exhibit a 67% incidence of naso-lachrymal contact. 

On these grounds I suggest that the original source population for the Bismarck animals 

came from the coast of north-central New Guinea, which seems the most sensible 

possibility on purely geographic grounds as well. 

 

Spilocuscus wilsoni Helgen and Flannery, 2004 

Spilocuscus wilsoni Helgen and Flannery, 2004 

 

Type material and locality: The holotype of wilsoni is RMNH 12727, juvenile male, 

skin, skull, and postcranial skeleton, from Biak, Cenderawasih Bay (Papua, Indonesia), 

collected April 1955 by L.D. Brongersma. 

 

Diagnostic and descriptive notes:  

Spilocuscus wilsoni is a markedly dwarfed, insular relative of S. tardus, with 

condylobasal length averaging 13% shorter than S. tardus. The cheekteeth are relatively 

large and the toothrow is long relative to skull length. The zygomata are especially 

widely splayed (Fig. 4.19). 

This is the only Spilocuscus with blue-green eyes (Helgen and Flannery 2004b); 

in all other Spilocuscus taxa the iris is red-brown to hazel. Mature males are yellowish 

white without spotting (two adults and three subadults examined); one subadult female 

(ZMB 91706) is red-spotted. In S. tardus, red spotting characterizes males, not females, 

while all-white morphs are common in females, but relatively uncommon in males. More 

specimens of wilsoni are needed to determine whether the typical colour pattern of S. 

tardus is sexually “reversed” in S. wilsoni, as available specimens tentatively suggest.  
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Spilocuscus wilsoni is clearly closely-related to S. tardus of northern New Guinea, 

as the two share chromatic patterning otherwise unique in the genus (predominating 

yellowish-white and orange fur colours in adults, with no grey, dark brown, or black 

tones on the back). However, it also clearly falls outside patterns of dimensional 

craniometric variation established for S. tardus (see above), which occurs both in the 

northern and western mainland of New Guinea and on various other land-bridge and 

oceanic islands in the vicinity (see account above), including on the land-bridge 

Cenderawasih Bay islands of Yapen and Mios Num, which lie near to the oceanic islands 

on which S. wilsoni occurs. Still, S. wilsoni seems to be the least distinctive of the taxa 

recognized here as allospecies of the maculatus complex, and study of the morphological 

attributes of further specimens will ideally be required to ascertain whether S. tardus and 

S. wilsoni are more appropriately classified as distinct allospecies or as conspecific 

subspecies.  

Helgen and Flannery (2004b) described the pelage pattern of one juvenile male 

specimen (the holotype from Biak), and figured a photograph of a similarly-patterned 

immature in life (Fig. 4.17). A second juvenile from Biak (CE 1514/1515) departs 

somewhat from this previously-described pattern in having blackish-brown blotching 

throughout the pelage (Fig. 4.18), indicating considerable variation in the juvenile coat of 

wilsoni, as in other Spilocuscus. 

 

Distribution:  

 Spilocuscus wilsoni is endemic to the oceanic islands of Biak-Supiori and Numfor 

in Cenderawasih (= Geelvink) Bay. In the original description of Spilocuscus wilsoni, 

Helgen and Flannery (2004b) stated that this taxon occurs only on the oceanic island of 

Biak-Supiori in Cenderawasih Bay, but my subsequent examinations reveal that spotted 

cuscuses from the adjacent oceanic island of Numfor are also apparently referrable to S. 

wilsoni, not to S. tardus (formerly identified as “S. m. maculatus”) as previously stated 

(Feiler 1978; Helgen and Flannery 2004b:826). The mammal and bird faunas of Biak and 

Numfor exhibit considerable endemism (Mayr and de Schauensee 1939; Beehler et al. 

1986; Flannery 1995b; Helgen and Flannery 2004b); additional mammalian endemics on 

these islands include the large rats Uromys boeadii and Uromys emmae, endemic to the 
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Biak-Supiori Group (see Flannery and Groves 1994) and the bare-backed fruit bat 

Dobsonia emersa, endemic to Biak-Supiori and Numfor (see Bergmans and Sarbini 1985; 

Flannery 1995b). 

Nothing is yet known of the basic biology of this insular cuscus. It appears to be 

relatively uncommon on Biak-Supiori (Helgen and Flannery 2004b). It is possibly more 

common on Numfor, where more specimens have originated, though Flannery (1995b) 

did not encounter it during a brief biodiversity survey on the island. In addition to the 

juvenile male holotype, there are a handful of specimens of this taxon in world museums, 

including an adult male from Biak (RMNH 64, collected by Ruys), another juvenile from 

Biak (CE 1515/1514, collected by Beccari), an adult male from Numfoor (MNHN 1279, 

collected by Raffray), a juvenile female from Numfoor (CE 10313, collected by Beccari), 

and a series of four immature specimens from Numfoor (ZMB 84480, 91705-91707, 3 

males and one female, collected by George Stein). Given its small global geographic 

range and the lack of recent records, Helgen and Flannery (2004b) considered S. wilsoni a 

highly endangered species, but more on-the-ground information regarding its distribution, 

abundance, and threat levels is needed to firmly establish its conservation status.  

 

Spilocuscus kraemeri (Schwarz, 1910) 

Spilocuscus maculatus krämeri Schwarz, 1910 

Spilocuscus maculatus minor Cohn, 1914 

 

Type locality and material: Schwarz’s description of kraemeri was based on 32 skins 

from Manus, collected by H. Schoede in 1909-1910 (Feiler 1978:27). Cohn (1914) was 

seemingly unaware of Schwarz’s description when he proposed the name minor based on 

another large series of specimens from Manus; he did not designate a type specimen. 

 

Diagnostic and descriptive notes:  

 Spilocuscus kraemeri is the smallest Spilocuscus (Tables 4.4, 4.5)—the only 

species with condylobasal length averaging < 90 mm. The usual pattern of coloration 

(Figure 4.20) is unique in the genus. Females are typically coloured chocolate brown 

dorsally from head to rump, including the limbs, with the face, ear flashes, hands, feet, 
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rump, and tail colored reddish-brown and the mid-venter creamy-white from breast to tail 

(sometimes including a white patch on the chin). Males typically match this pattern 

except that the chocolate brown parts of the back are interspersed with creamy-white 

blotching or spotting, the red-brown rump and tail are sometimes interspersed with white 

spotting, and the white of the venter extends in a continuous line to the chin. This pattern 

is most reminiscent of S. rufoniger, but S. kraemeri lacks the striking red-orange 

forequarters and head of that much larger species. Both all-white individuals (e.g. AMNH 

99749; see Tate and Archbold 1937:384) and partially melanistic individuals (e.g. Feiler 

1978: Tafel 1) occur at low frequency. Eye-colour is brown, and the tail averages 10% 

shorter than the head-body length (Table 4.5). Sexual dimorphism in skull size or head-

body length is not significant, but females average 14% heavier than males in bodyweight 

(Table 4.6). The skull is wide relative to its length, and the teeth are very large relative to 

cranial size (Table 4.4). 

As first noted by Cohn (1914), Spilocuscus kraemeri exhibits a trend toward 

reduction in number of premolars more pronounced than in other spotted cuscuses. The 

second upper premolar is always lacking, and the first premolar, generally well-

developed in Spilocuscus, is lacking in 13% of S. kraemeri skulls. Lower unicuspid 

premolars number either one or two in a ratio of 47:53 (Cohn 1914:510-511). In 18 fully-

adult skulls that I have examined, incidence of nasal-lachrymal contact on the cranium is 

64%. Cohn (1914) reported a nasal-lachrymal incidence of 53% in an independent 

sample of 86 skulls; combining our samples yields an overall rate of 55% (Table 4.8), 

equal to that observed in S. tardus (i.e. pooled across its geographic range; see above). 

 

Distribution: 

Spilocuscus kraemeri is endemic to the Admiralty and Bismarck Archipelagos 

(Fig. 4.24). In the Admiralty group it is known from the islands of Manus (vouchered 

records at AM, AMNH, BMNH, PNGM, UPNG, USNM; Cohn 1914), Los Negros (a 

new record, AMNH), Ponam (Cohn 1914; USNM), Rambutyo (a new record, AMNH), 

St. Gabriel or Pak Island (a new record, from the Rothschild Bequest at BMNH), Baluan 

(where it may be extinct; Cohn 1914), Lou (Cohn 1914), the Ninigo or L’Echiquier group, 

an atoll of 31 small islands (RMNH, ZMB); the Hermit Islands (ZMB), including Luf 
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(Flannery 1995b), and the island of Wuvulu (UPNG: Menzies 1991; Singadan 1996). In 

the Bismarcks it is recorded from the small island of Bali adjacent to New Britain 

(Anthony 2001; Helgen and Flannery 2004b) and by a questionably-provenanced 

museum specimen from New Britain itself (AM M5117; see Helgen and Flannery 2004b). 

Interestingly, this species is not represented in the Quaternary fauna of New Ireland 

(Flannery and White 1991). As discussed above, modern populations of Spilocuscus from 

the St. Matthias Group and from New Ireland represent S. tardus, not S. kraemeri.  

The distinctive characteristics of S. kraemeri, especially its diagnostic pelage 

coloration pattern and small body size, have been appreciated since its description by 

Schwarz (1910), although its taxonomic affinities and geographic origin have never been 

clear. Tate (1945) allied kraemeri with Spilocuscus rufoniger, Laurie and Hill (1954) and 

George (1987) treated it as a subspecies of Spilocuscus maculatus, and Flannery and 

Calaby (1987) considered its status uncertain. After examining extensive museum 

material of kraemeri and collecting new specimens from Manus, Flannery (1994, 1995b) 

argued that S. kraemeri should be recognized as a distinctive insular species. However, 

citing preliminary archaeological evidence suggesting that it was absent from the fossil 

record of Manus prior to “the last one to two thousand years”, Flannery (1995b) posited 

that S. kraemeri must have been transplanted to the Admiralty group from an as-yet 

undiscovered source population. (Human history in Manus is thought to extend to about 

13000 BP, if not earlier [Kirch 2000].) 

In my view, recently-reported archaeological research questions this claim. At 

Pamwak, a rockshelter site in southern Manus, “C14 dates taken from charcoal, shell, and 

Celtis seeds range back to 12,000 BP (14,000 BP calibrated)” (Williams 1999), and S. 

kraemeri is represented erratically in the record at least as far back as about 11,000 BP. 

This ancient and spotty occurrence in the subfossil record suggests that S. kraemeri may 

be a natural element in the Manus fauna. The bandicoot Echymipera kalubu, which, 

judging from its oceanic insular distribution is a good natural disperser (e.g. records from 

Kai Islands, Waigeo, Biak, New Britain, the North Coastal Islands of Papua New 

Guinea—Flannery 1995b), is likewise common at all levels throughout the Pamwak 

deposit, back to about 12400 BP; it too may be native to Manus. 
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Whatever its status on Manus, Spilocuscus kraemeri may well have initially 

differentiated taxonomically on the large Bismarck island of New Britain, where it may 

occur today (Helgen and Flannery 2004b). On zoogeographic grounds Tate (1945) and 

Singadan (1996) suspected that Spilocuscus might inhabit New Britain, but until recently 

there were no published records of any species of the genus from the island. In a report 

describing recent mammal survey work on New Britain, Anthony (2001:38) discussed a 

specimen of “Spilocuscus maculatus” (= S. tardus) purchased in a New Britain market 

and supposedly hunted on the tiny island of Bali off New Britain; the photograph of the 

skin of this animal shows the diagnostic patterning of S. kraemeri, not S. tardus. One 

additional specimen of S. kraemeri in Sydney (AM M5117, immature male, skin and 

skull, registered 10 April 1931) is also labelled “New Britain.” If S. kraemeri actually 

occurs on New Britain it is probably quite rare there (in contrast to Manus, where it is 

seemingly common), as very few specimens have come to light. This potential difference 

in abundance between S. kraemeri on Manus versus New Britain may have an ecological 

explanation: another cuscus, Phalanger orientalis breviceps, is common on New Britain 

but absent on Manus (Flannery 1995b); competitive interactions with this species could 

potentially explain the relative rarity of S. kraemeri on the former island, should it 

actually occur there today. Judging from their relative representation in museum series, 

species of Spilocuscus may be less common than P. orientalis on islands where both taxa 

occur, such as on Biak-Supiori, Seram, Ambon, Buru, and Batanta (although the reverse 

may well be the case on Waigeo, from where European museums hold several large 

series of S. papuensis but very few specimens of P. orientalis).  

Spilocuscus kraemeri is commonly sold in markets on Manus (Flannery 1995b; 

Menzies 1996a), and both New Britain records could represent translocated individuals or 

populations that ultimately originated from Manus. Alternately, the Admiralty population 

could have originally differentiated on New Britain before being introduced to the 

Admiralties in prehistoric times, or S. kraemeri could be a widespread Bismarck endemic 

that occurs naturally both on New Britain and throughout the Admiralties. Recourse to 

the subfossil record of New Britain and further study of fossil and archaeological deposits 

in the Admiralty group will offer the best means of discriminating between these various 

scenarios. A New Britain origin for S. kraemeri is most attractive in some aspects; like 
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Biak-Supiori and Waigeo-Batanta (the other islands with endemic Spilocuscus species), 

New Britain lies closer to the New Guinea mainland than Manus and (all else being equal) 

would presumably be more easily reached by sweepstakes dispersal.  

In any case, the origin of S. kraemeri is now less enigmatic; it probably has not 

been translocated from a “founder population from further west that remains 

undiscovered” (Flannery 1995b); on current evidence it is better seen as a true Bismarck 

endemic, native to the Admiralty Islands, the large Bismarck island of New Britain, or 

perhaps both.  

 

Spilocuscus nudicaudatus (Gould, 1849) 

Phalangista nudicaudata Gould, 1849 

Cuscus brevicaudata Gray, 1858 

Cuscus maculatus var. ochropus Gray, 1866 

 

Type material and locality: The lectotype of nudicaudata is BMNH 1851.1.11.17, an 

immature female, skin and skull, from “Cape York” (Queensland, Australia) (Thomas 

1888a). Gray’s (1858) name brevicaudata was introduced as an (unnecessary) 

replacement name for nudicaudata (McKay 1988). The lectotype of ochropus is BMNH 

1866.4.23.4, an adult female, skin and skull, from Somerset (as “Port Albany”), Cape 

York (Queensland, Australia) (Thomas 1922).  

 

Diagnostic and descriptive notes:  

 The skull of this species is highly distinctive in its combination of small cranial 

size and small, narrowed molars (Table 4.4), which is reflected in its morphometric 

separation from other spotted cuscuses (e.g. Figs. 4.1, 4.2). Other similarly small-bodied 

Spilocuscus taxa (S. wilsoni, S. kraemeri) have much larger teeth (Table 4.4). The pelage 

patterning of this small spotted-cuscus is diagnostic. The overall colour of the dorsum is 

steely grey from face to tail and on the dorsal surfaces of the limbs in both sexes, 

characterized by grey-brown underfur marked with silvery/golden tipping-- as Flannery 

(1994:222) pointed out, a colour that recalls that of the koala (Phascolarctos cinereus). 

The underside is cream-coloured from the chin and cheeks to the tail, sometimes 
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extending to the dorsal surface of the tail. The grey dorsum is darker on the head and 

forequarters than on the hindquarters, and the distal tail, ears, and hands and feet (and 

sometimes the rump) are typically yellowish-cream. Males have cream-coloured spots 

and blotches on the dorsum, mostly on the mid and lower back; females generally lack 

cream markings on the dorsum and generally do not have darkened “saddle” markings on 

the mid-back. The pelage is rather woolly in appearance. Occasional individuals have an 

orange wash evident in the fur but the predominating coloration is dull grey. A similar 

(but not identical) grey pattern is seen elsewhere in the genus only in some colour 

variants of S. m. maculatus from the Moluccas. Sexual size dimorphism appears to be 

less pronounced in S. nudicaudatus than in most other taxa (Table 4.6). The natal coat is 

similar in colour to that of adults, but lacks conspicuous silver/gold tipping to the fur.  

This adult coloration pattern characterizes the excellent series of this species 

available at JM, AMNH, and SAM, and is figured here (Fig. 4.22; reprinted from 

Flannery 1994:227). Importantly, an individual figured by Winter and Leung (1995:267) 

as representative of S. nudicaudatus is in fact a New Guinean cuscus (taxon uncertain), 

photographed in a nature sanctuary in Port Moresby (P. German in litt.), and does not 

portray the unique pelage patterning of nudicaudatus. Likewise, the drawings of 

“Australian” Spilocuscus in Menkhorst and Knight (2001:85) appear to illustrate the 

standard pelage coloration of S. m. goldiei, not S. nudicaudatus, and it seems most likely 

that New Guinean (rather than Queensland) specimens were used as the models for these 

illustrations. 

 

Distribution:  

Spilocuscus nudicaudatus, the tropical Australian representative of the genus, is 

restricted to the Cape York Peninsula of north-eastern Queensland north of the Stewart 

River and the Coen-Archer River system, including the McIlwraith and Iron Ranges, 

from sea level to the summit of the McIlwraith Ranges at 820 meters (Winter and Leung 

1995). This taxon is reasonably well-represented in world museums (e.g. AM, AMNH, 

BMNH, QM, MCZ, RMNH, SAM), but has not previously been reviewed in large series. 

 Spilocuscus nudicaudatus is primarily an inhabitant of rainforest. Tate (1952) 

observed that this species occurred in the “tallest rain forest and gallery forest” in the Iron 
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Range and that in the extreme northern tip of Cape York it “seems to prefer the scattered 

stands of rain forest to the open forest.” According to Winter and Leung (1995) “it occurs 

mainly in rainforest… but may also be seen in nipa palms of the mangrove fringe, in 

freshwater and saline mangroves, in large paperbarks in thin riparian forest strips and in 

open forest up to half a kilometre from the nearest rainforest.” 

 The Australian population of Spilocuscus is generally assumed to be an 

immediately recent arrival in Australia, i.e. a Quaternary offshoot of a widespread 

Melanesian species, now represented by an isolated subspecific population in 

Queensland’s rainforests (e.g. Simpson 1961; Long et al. 2002). In my view, the 

morphological uniqueness of S. nudicaudatus (its craniometric distinctness, unusually 

small and narrowed molars, and unique pelage pattern set it apart from all other 

Spilocuscus, as reviewed above) challenges this prevailing interpretation. Recently, new 

Pliocene fossil discoveries have shown the antiquity of certain rainforest-dependent 

“Melanesian” lineages to extend deeper in the Queensland fossil record than previously 

known (e.g. Dactylopsila, Pogonomys; see Hocknull 2005). On the basis of its distinctive 

morphology, its seems possible to me that Spilocuscus, still unrecorded in the Australian 

fossil record, might yet be shown to have been part of this late Pliocene community. 

Molecular comparisons of Spilocuscus are much needed to help investigate the degree to 

which S. nudicaudatus is genetically divergent from other representatives of the genus. 

 

Spilocuscus papuensis (Desmarest, 1822) 

Phalangista papuensis Desmarest, 1822 

Phalangista quoy Gaimard, 1824 

Cuscus macrourus Lesson and Garnot, 1826 

 

Type material and type locality: George (1987) demonstrated that the name papuensis 

is the earliest applied to spotted cuscuses from Waigeo; the type of papuensis (and of the 

later name quoy) is apparently MNHN 253, a mounted skin and accompanying skull. The 

later name macrourus was also founded on an animal from Waigeo (Feiler 1978; George 

1987).  
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Diagnosis and revised description:  

 Spilocuscus papuensis is unique among the spotted cuscuses in that females are 

typically spotted, a fact first noted by Jentink (1885:111-- “it seems that up to this time 

nobody has been struck by this very surprising phenomenon”). The entire underside and 

ground colour of the dorsum is cream-coloured, and the spots are dark brown or blackish 

extending over the back, head, and limbs (Fig. 4.25). The tail is usually marked with gold 

or red-brown spotting, and the dorsum usually is covered in a yellowish wash and often 

exhibits lighter yellowish and brownish mottling (Fig. 4.26). Though both sexes are 

spotted, still their patterns differ conspicuously: in males the spots are big and blotchy, in 

females they are smaller and more discrete. Feiler (1978) provided good illustrations of 

the range of chromatic patterning seen in this species. 

S. papuensis is smaller-bodied than the various Spilocuscus taxa from mainland 

New Guinea, but averages larger (at least in skull size) compared to certain other insular 

populations (e.g. Moluccan S. maculatus, S. kraemeri, S. wilsoni) and to S. nudicaudatus 

of Australia. Tail length is subequal to head-body length.  

Craniometrically, the skull of papuensis is highly distinctive—notable traits 

include a narrowed P3, relatively small molars, uniquely short palatal vacuities, and 

relatively very long anterior palatal (incisive) foramina (Table 4.4). The second upper 

premolar is usually retained in the adult dentition. This appears to be the only species of 

Spilocuscus in which a fronto-maxillary sutural configuration on the anterior margin of 

the orbit is fixed in all individuals (Table 4.8). The iris of the eye is variable in colour, 

ranging from red to hazel, light brown, or dark brown (Gray 1862; Jentink 1885; personal 

observations). Most of the more distinctive traits of S. papuensis are almost assuredly 

plesiomorphic for phalangerids, including the elongate anterior palatal foramina, 

permanent dP2/2, and fixed fronto-maxillary contact. Pelage patterning in S. papuensis, in 

which both males and females are spotted, is shared (in a basic sense at least) with some 

of the more plesiomorphic species of Phalanger (the sister genus to Spilocuscus; see 

Flannery et al. 1987; Hamilton and Springer 1999; Osborne and Christidis 2002), such as 

P. ornatus and P. lullulae (Flannery 1994; Flannery and Boeadi 1995), and would thus 

also seem to be the most primitive pattern exhibited in the genus Spilocuscus, perhaps 

closest to the most plesiomorphic patterning amongst all phalangerins. In total, these 
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traits set S. papuensis well apart from the various Spilocuscus taxa classified in the S. 

maculatus species-complex. It is presumably a relict taxon, probably long-isolated on the 

Pleistocene landbridge island of Waigeo-Batanta, and seems likely to be the sister lineage 

to all other members of the Spilocuscus maculatus species-complex, if not all other extant 

members of the genus. 

 

Distribution:  

Spilocuscus papuensis is conclusively recorded only from the oceanic island of 

Waigeo, one of the Raja Ampat Islands off western New Guinea. Some nineteenth-

century mounted skins of papuensis are labelled only “New Guinea” (e.g. MNHN 266), 

but this non-specific locality must be a misnomer for Waigeo (cf. George 1987), 

wherefrom the same museum holds several properly-localized nineteenth-century 

specimens. This species also probably occurs on the adjacent island of Batanta, once part 

of a larger Pleistocene land-bridge landmass, separate from New Guinea, that also 

included Waigeo. Only one specimen from Batanta is available in world museums (at 

RMNH; see Jentink 1885). Though immature, this specimen has the essential cranial 

shape of papuensis, and nasal-lachrymal contact is lacking (as is typical of papuensis). 

The molars are small (length of M1 6.75, width 5.43), which strongly points to an 

identification as papuensis rather than tardus (which occurs on the adjacent island of 

Salawati and on the Vogelkop; cf. Table 4.4), though dP2 is lacking in the upper jaws 

(usually present in papuensis). I did not find the mounted skin associated with this 

specimen, but according to Jentink (1885:116) its coloration is similar to that of an 

immature male from Misool (and given its immaturity, the skin is of little assistance in 

identification). I am inclined to credit this specimen to S. papuensis, though additional 

material from Batanta is needed to verify the occurrence.  

The Vogelkop region appears to be the epicentre of diversity for Spilocuscus. 

Two species, Spilocuscus tardus and S. rufoniger are (or were historically) widely 

sympatric in Vogelkop lowland rainforests, and the distributions of Spilocuscus 

maculatus and S. tardus clearly abut or overlap somewhere in the southern part of the 

Bird’s Neck (Fig. 4.24). Further, various well-marked insular taxa occur on islands 

offlying the Bird’s Head Peninsula, including Waigeo/Batanta to the north-west (S. 
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papuensis), Misool and the east-central Moluccas to the west and south-west (S. 

maculatus), and Biak/Numfoor to the east and north-east (S. wilsoni). That species 

richness in the genus seems to be congregated in the west, combined with the fact that 

one of these insular taxa, Spilocuscus papuensis, appears to be the most plesiomorphic 

member of the genus, suggests to me that the Vogelkop region may well have been the 

principal centre of evolutionary diversification in the genus. Comparisons of molecular 

genetic data from each of the various spotted cuscus taxa, once available, should allow 

for more incisive inference regarding the pattern and timing of geographic diversification 

in the genus. 

 

Spilocuscus rufoniger (Zimara, 1937) 

Phalanger maculatus rufoniger Zimara, 1937 

Phalanger atrimaculatus Tate, 1945 

 

Type material and locality:  

The holotype of rufoniger is NMW B2684, an adult female represented by a study 

skin, from the Sattelberg, Huon Gulf (Morobe Province, Papua New Guinea), collected 

by Rudolf Pöch in 1904. Although Feiler (1978), George (1987) and Flannery and Calaby 

(1987) stated that the type was destroyed during the Second World War, I located the 

holotype skin during a visit to Vienna in 2002. I was unable to find a skull associated 

with this skin; however, given that Zimara (1937) made no mention of a skull, I now 

wonder if there ever was one associated with the specimen.  

The holotype of atrimaculatus is AMNH 151813, adult male, study skin and skull, 

from Bernhard Camp, Idenburg River, 75 meters in the Mamberamo Basin on the 

northern margin of the Snow Mountains (Papua Province, Indonesia), collected 5 May 

1939 by W.B. Richardson. 

 

Diagnostic and descriptive notes:  

This is the largest species of Spilocuscus (Table 4.4, 4.5), sympatric across its 

range with S. tardus. There are usually (modally) three unicuspid premolars in the lower 

jaw (cf. George 1987), a spicule-like dP2 is typically retained in the adult dentition (Table 
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4.8), and the molars are more massive and more weakly crenulate than in other species. 

As in S. papuensis, on the anterior margin of the orbit the frontal typically contacts the 

maxilla (versus highly variable in other taxa; see Table 4.8). George (1987) reviews other 

qualitative cranial and molar traits that distinguish S. tardus (and other Spilocuscus) from 

S. rufoniger, not repeated here. 

Male skins have a cream underside and cream base-colour to the dorsum on 

which is overlaid intensely blackish (jet-black to maroon) spotting or blotching on the 

mid-back and upper hindlegs, intensely red-orange or golden fur on the face, head, nape 

and shoulders, hands, feet, and sometimes to the body of the limbs; the tail is golden or 

whitish, and the white fur of the underside of the throat and chin often extends as a 

crescent to the cheeks and ears, contrasting with the intense colour of the head. Female 

coloration is the same, except that the back is not black-spotted but instead marked with a 

black saddle that extends over the mid-back and hindlimbs. This pelage pattern can never 

be confused with the adult pelage pattern of S. tardus, in which animals are only cream-

coloured and/or orange-brown, and never have blackish or even dark brown tones in the 

mature pelage. 

The forequarters of animals from the Vogelkop are often more golden than deep-

red. This contrast in females can be seen in Feiler’s (1978) plate 1, in which the third 

animal from the top (marked “P. m. macrourus”) is a Vogelkop specimen of rufoniger 

(Arfak Mountains), and the fourth from top (“P. m. rufoniger”) is a specimen of the same 

species from the northern lowlands (Upper Sepik). A similar contrast in males can be 

seen by comparing Feiler’s (1978) plate 2 (third specimen from the top; a Vogelkop male) 

with Flannery’s (1994) depiction of a northern lowlands male (see Fig. 4.27). The 

juvenile pelage is rather uniform red-brown in both sexes (specimens at RMNH, MZB). 

 

Distribution:  

Spilocuscus rufoniger occurs (or historically occurred) throughout the north-

western and northern lowlands of New Guinea, from the Vogelkop in the west to the 

Huon Gulf in the east, from sea level to 1200 meters (Fig. 4.24), as reviewed in detail 

below. Thoughout its distribution it occurs syntopically with S. tardus. 
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Specimens of Spilocuscus rufoniger were first reported in the scientific literature 

in the 1930s. Based on an adult female from the Huon Gulf (Morobe Province), Zimara 

(1937) initially described rufoniger as a subspecies of Phalanger maculatus; in the same 

year, Tate and Archbold (1937) identified an adult male rufoniger from Keku, Astrolabe 

Bay (Madang Province) at AMNH as “Phalanger maculatus (unnamed form)” (“in an 

unusually large skull from Astrolabe Bay the fronto-maxillary suture is 3 mm in length”; 

p. 381). 

Perhaps because the holotype of rufoniger was deposited in a museum collection 

little-visited by Melanesian mammal taxonomists (Vienna), or because Zimara’s 

description of rufoniger was brief, published in German, and mentioned only pelage 

coloration (omitting measurements or a description of the skull), the true identity and 

distinctness of Zimara’s holotype went unrealized for many years, with most subsequent 

authors allying the name rufoniger with S. kraemeri of the Admiralty Islands (e.g. Tate 

and Archbold 1937; Tate 1945; Laurie and Hill 1954). In 1945, based on a newly-

collected adult male taken on the Idenburg River in the Mamberamo Basin, Tate (1945) 

redescribed rufoniger as Phalanger atrimaculatus, correctly recognizing that this large-

bodied, black-spotted species occurred sympatrically with the smaller-bodied, red-spotted 

S. maculatus. Tate (1945) referred both the Idenburg and Astrolabe Bay specimens (both 

adult males) to atrimaculatus and pondered over the potential colour pattern of 

atrimaculatus females, not realizing that his own material was conspecific with the adult 

female described earlier by Zimara (1937). Van Bemmel (1949) answered Tate by 

describing an adult female S. rufoniger (still as ‘Phalanger atrimaculatus’) from 

Pionierbivak on the Mamberamo River, collected at the same time and place as a 

specimen of S. maculatus. On this evidence of sympatry, Laurie and Hill (1954), Kirsch 

and Calaby (1977), and Ziegler (1977) maintained atrimaculatus as a distinct species. 

 Feiler (1978), revisiting the taxonomy of spotted cuscuses, was the first to realize 

that atrimaculatus is a junior synonym of rufoniger. Though clearly aware of the 

sympatric occurrence of rufoniger and maculatus, he decided to retain rufoniger as a 

subspecies of the latter “in the absence of new knowledge of their differential ecology 

and behaviour” (Feiler 1978: 25; translation mine). George (1979) elevated rufoniger to 

species rank and correctly articulated both the full geographic range of this species (the 
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western and northern lowlands of New Guinea from the Vogelkop to the Huon) as well as 

its fully sympatric occurrence with S. maculatus and comparative rarity. In a later paper 

(George 1987), he provided a more detailed review, discussing the species’ taxonomic 

history and highlighting diagnostic morphological attributes in some detail. Flannery et al. 

(1989) and Flannery and Calaby (1987) supplemented George’s contribution with further 

details of the species’ morphology, distribution, and basic ecology. 

Recent reviews of this species’ biology (Flannery 1990, 1995a) restrict its 

historical range to north-cental New Guinea north of the Central Cordillera, from the 

Mamberamo River in the west to the Huon Gulf in the east. However, Feiler (1978) 

discussed several apparent specimens of S. rufoniger from the Vogelkop Peninsula, and 

George (1979, 1987) included the Vogelkop in its distribution (as did Flannery [1994], 

assumedly following George). More recently, Aplin (1998; Aplin et al. 1999) recorded 

subfossil remains of S. rufoniger from late Quaternary deposits in the Ayamaru Lakes 

area in the central Vogelkop, but considered the species to be extinct in the modern 

Vogelkop fauna. 

A number of specimens in European museums document the occurrence of S. 

rufoniger in the modern fauna of the Vogelkop Region, including the Bird’s Head and 

Bird’s Neck; in my assessment these include the following:  

 

1. A specimen at RMNH from Andai in the Arfak Mountains, described by 

Jentink (1885:117): “[number] 43. Adult female. Von Rosenberg, 1870, Andai. 

Midmost part of back sooty black; head, outer side of hind-legs, hands, and feet 

brilliant red; four spots on the fore part of the back and the area around the pouch 

red-brown. Back for the rest yellowish white like the tail and the outer-side of the 

fore-legs; the underparts pure white.” Jentink (1885) and Feiler (1978) noted that 

this specimen retains dP2/2 in the upper and lower jaws. 

 

2. Another female from Andai, Arfak Mountains (MD 507: “Andei, Vogelkopp”), 

figured by Feiler (1978: Plate 1). I have not seen this specimen, but its collection 

locality and expansive black saddle leave no doubt that it is S. rufoniger, although 
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it differs from most rufoniger in that the head and forequarters are golden-orange 

rather than deep red, and the tail appears to be white. 

 

3. An old adult male at ZMB (skin and skull) from Doreh (Manokwari) in the 

north-eastern Vogelkop, described by Feiler (1978): “ZMB 5741 [collected at 

Doreh, received from Doria] resembles the Dresden specimen MD 316. It is very 

large. The ears, hands, and feet are colored deep fiery-red. The forequarters are 

red-brown, behind which the back is white with black spotting. The tail is yellow. 

Supernumerary premolars present in both the upper and lower jaws” (translation 

mine). 

 

4. An immature male (RMNH 290b, skin with skull in situ), from Manokwari, 

collected 11 May 1912. The ground colour of the dorsum is yellowish buff, with 

blackish streaks/spots on the mid-back; hands, feet, face, and distal tail orange; 

orange mottling on the nape and anterior part of the back. The skull is retained in 

the skin, but dP2 can be seen on both sides of the upper jaw. 

 

5. An unlocalized specimen described by Feiler (1978:4): “male, MD 316, 

[collected by] A.B. Meyer, 1875, [skin of] a rather large male, in poor condition, 

the skull of which could not be found. The description approximately agrees with 

that Tate (1945) has given [for P. atrimaculatus = rufoniger]. Tip of the nose to 

the eyes ginger (red-brown), dark around the eyes, dark ginger (red-brown) ears, 

hands and feet russet-brown, forelegs yellowish, with hardly any spotting, 

hindlegs yellowish-brown, neck and crown of head ginger, dorsum yellowish to 

the mid-body, behind which the back is spotted with dense, interconnected, glossy 

black blotching, about 40% of which is white, tail yellowish-red, venter white, 

ground colour of upperparts golden” (translation mine). dP2 is present in the upper 

jaws and the frontal bulge is very large. Though this specimen is unprovenanced, 

it is included here because all of Meyer’s collections from New Guinea originated 

from the Vogelkop, especially from Doreh and Andai (van Steenis-Kruseman 

1950).  
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6. A juvenile female (RMNH 190, skin and skull) from Kokas, McCluer Gulf, on 

the Bomberai Peninsula, Bird’s Neck. The overall coloration of this specimen is 

grey-brown, strongly infused with reddish tones, with darkening along the mid-

dorsal line; face, nape, hands, feet, and distal tail most reddish, and the underside 

buff. dP2 is present. This specimen is provisionally assigned to S. rufoniger on 

account of its resemblance to a juvenile female rufoniger collected at 

Pionierbivak on the Mamberamo River (MZB 3924).  

 

7. A subadult male (RMNH 79a, skin and skull), with three molars erupted in 

each quadrant of the jaw, marked “North-West New Guinea”, collected or 

registered December 1906. This specimen is black-spotted, has three lower 

unicuspids and heavy molars, and retains dP2.  

 

8. A “perfectly adult male” (Jentink 1885) received from van Musschenbroek in 

1878, described by Jentink (1885:116-117) as “all the not white parts of a brilliant 

rich golden color, sooty black on the hindmost part of the back redder on the 

hindlegs, hands, and feet.” Feiler (1978) noted that this specimen retains dP2/2 in 

the upper and lower jaws. Though this specimen bears only the locality “New 

Guinea,” it must have originated from the Vogelkop region, as van 

Musschenbroek apparently received it while he was Resident of Ternate in the 

North Moluccas, and his provenanced New Guinea material is noted to have come 

from the Vogelkop. 

 

In total, this species has been collected from eight localities in western New 

Guinea (Papua Province), and about a dozen localities in Papua New Guinea. Localities 

from western New Guinea include Andai and Manokwari in the north-eastern Vogelkop 

(see above), the Ayamaru Lakes area of the Central Vogelkop (as a Holocene subfossil; 

Aplin et al. 1999), Kokas on the McCluer Gulf on the Bomberai Peninsula of the Bird’s 

Neck (RMNH), Pionierbivak on the upper Mamberamo River at 30 meters (MZB), the 

type locality on the Idenburg River on the northern margin of the Snow Mountains at 75 
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m (AMNH), the Tawarin River (RMNH 25377), and Hollandia (= Jayapura; RMNH 

16768). A mounted skin of an adult female from the land-bridge island of Yapen (MD 

1256) described and figured (in black and white) by Feiler (1978:24-25) apparently has a 

dark saddle on the back; this specimen almost certainly represents S. rufoniger and needs 

to be revisited. 

Recorded localities from Papua New Guinea include a number of sites in the 

North Coast Ranges area, scattered sites along the northern margin of the Central 

Cordillera, a record from coastal Madang Province (Keku, Astrolabe Bay; see above), 

and the type locality (Sattelberg) on the Huon Gulf (NMW). Localities in the vicinity of 

the North Coast Ranges include Utai (200 m; AMNH) and Imonda (240 m; AM) in the 

Bewani Range, Angugunak (UPNG) and the Aitape area (AM) in the Torricelli Range, 

Wanuma (670 m; AMNH) in the Adelbert Range, the Yuat River in Madang Province 

(UPNG), and two specimens at ZMB labelled “Upper Sepik” (Feiler 1978). Collection 

localities along the northern margin of the Central Cordillera include Mt. Gawom (700 m; 

PNGM) in the border area between Western Highlands and Madang Provinces on the 

northern slopes of the Bismarck Range (Hedemark et al. 1997), and Oksapmin (AM), the 

May River Valley (UPNG), and the Yapsiei area and August River floodplain (AM) on 

the northern slopes of the Star Mountains (120 to 1200 meters; Flannery and Seri 1990a; 

Morren 1989). An additional hunter’s skin labelled “Mt Wilhelm” (CSIRO 12688) 

presumably originated from the northern slopes of the Bismarck Range. 

Flannery’s (1995a) statement that this species is represented at RMNH by two 

specimens collected on the Lorentz River in south-western Papua is apparently mistaken; 

all RMNH specimens from the Lorentz area that I have seen can be referred to S. m. 

maculatus (i.e. formerly “S. m. chrysorrhos”). Hyndman and Menzies (1990) referred a 

specimen collected on the Ok Tedi River (southern slopes of the Star Mountains) to S. 

rufoniger, explicitly citing it as the “first record from the southern watershed of New 

Guinea.” This specimen, stated to be a female with pouch young, is listed as UPNG 919; 

these authors also mentioned that they also observed but did not collect specimens of S. 

maculatus in this area. According to my museum notes, I could find only one specimen 

of Spilocuscus from the Ok Tedi region at UPNG; this was a young adult female marked 

(according to my notes at least) UPNG 910. Though this specimen had a striking black 
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saddle and red fur reminiscent of the pelage patterning of S. rufoniger, it was an example 

of S. m. maculatus, and matched closely a similarly-patterned female in the same 

collection from the lower Fly River (UPNG 1301). According to my examinations there 

are four specimens at UPNG attributable to S. rufoniger, all from north of the Central 

Cordillera: numbers 412 (skull and partial skin: Mianmin; see Morren 1989), 480 (partial 

skin: Angugunak, West Sepik Province), 3202 (skull only: no locality), and 3528 (skin 

only: Yuat River, Madang Province). On balance, it seems fairly certain that the Ok Tedi 

specimen of S. maculatus probably formed the basis of Hyndman and Menzies’ (1990) 

southern watershed record of S. rufoniger, though it would be good to resolve this point 

completely. 

Spilocuscus rufoniger is known or remembered by local people in the vicinity of 

Madang (Flannery 1995a), in the North Coastal Range of Papua New Guinea (Flannery 

1995a), and in the Huon Peninsula (pers. obs.) but is now considered exceptionally rare 

or even absent in these areas. A decade ago, Flannery (1995a) suggested that S. rufoniger 

was already extinct in Papua New Guinea east of West Sepik Province, though soon after, 

Hedemark et al. (1997: 37) reported the collection of an adult female, killed by a native 

hunter on Mt. Gawom in Madang Province. Large series of mammal trophy jaws 

collected from Yapen by Jared Diamond (at AMNH) do not include this species, but do 

include, for example, Dendrolagus inustus (n = 50), Dorcopsis muelleri (n = 41), 

Thylogale browni (n = 45), Phalanger gymnotis (n = 30), Phalanger orientalis (n = 38), 

and Spilocuscus maculatus (n = 29) among various other smaller-bodied taxa. This is a 

strong indication that it is either very rare in or absent from the modern fauna of the 

island, though it would have been a component of Yapen’s mammal fauna before the 

island’s eustatic vicariance from New Guinea in the late Quaternary (Helgen 2007), and 

is probably represented by one historic specimen from Yapen in Dresden (Feiler 1978, as 

noted above). It may also be extinct today in much of the Vogelkop lowlands (Aplin et al. 

1999), though mammal assemblages from the lowland forests of the Bird’s Head remain 

rather poorly-inventoried. Although clearly rare, absent, or in decline in many areas and 

now classified as a critically endangered species (IUCN, in litt.), I remain hopeful for this 

species’ long-term survival, primarily because extremely large forested tracts of very 



 286 

sparsely inhabited wilderness are still available to it in the Mamberamo Basin and Bird’s 

Neck regions of western New Guinea.  
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Table 4.1. Percentage of Spilocuscus skulls correctly classified (according to pelage 
coloration) in craniometric discriminant function analysis (Fig. 4.1). Notation as for Fig. 
4.1. 
 

Rows: Observed classifications

Columns: Predicted classifications

Group
Percent

Correct

R

p=.05600

N

p=.30400

S

p=.37600

Q

p=.14400

K

p=.12000

R

N

S

Q

K

Total

71.4 5 2 0 0 0

71.1 2 27 8 0 1

72.3 0 10 34 2 1

88.9 0 0 2 16 0

100.0 0 0 0 0 15

77.6 7 39 44 18 17
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Table 4.2. Accompanying coefficients for Canonical Variables for Figure 4.1 

 

Standardized Coefficients
for Canonical Variables

Variable

Root 1 Root 2 Root 3 Root 4

condylobasal length

P4-M4

Zygomatic width

Width across canines

Breadth of braincase

Height of braincase

Nasal length

Width of palatal vacuities

M1/ length

M1/ width

Length of incisive foramina

Eigenval

Cum.Prop

-0.297 1.158 1.06 -0.21

0.009 -0.475 0.18 0.63

-0.289 0.665 -0.22 -1.45

-0.342 -0.669 -0.20 -0.48

-0.031 -0.507 0.42 0.32

0.294 0.224 -0.10 1.10

-0.137 -0.319 -1.31 0.39

-0.124 0.210 0.06 0.26

-0.166 -0.212 -0.25 -0.42

-0.268 -0.183 0.31 0.26

0.098 -0.245 -0.35 -0.18

2.342 1.516 0.16 0.13

0.565 0.931 0.97 1.00
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Table 4.3. Percentage of Spilocuscus skulls correctly classified (according to pelage 
coloration) in craniometric discriminant function analysis (Fig. 4.2). Notation as for Fig. 
4.2. 
 

Rows: Observed classifications

Columns: Predicted classifications

Group
Percent

Correct

r

p=.06250

t

p=.31250

NG

p=.23214

g

p=.08929

n

p=.12500

k

p=.11607

Mol

p=.04464

r

t

NG

g

n

k

Mol

Total

100.00 7 0 0 0 0 0 0

74.29 1 26 4 3 0 1 0

65.38 0 8 17 0 0 1 0

80.00 0 1 1 8 0 0 0

92.86 0 0 0 0 13 0 1

100.00 0 0 0 0 0 13 0

100.00 0 0 0 0 0 0 5

81.25 8 35 22 11 13 15 6
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Table 4.4. Selected craniodental metrics in Spilocuscus taxa. 
 

  CBL TR ZYG OW CC BBC HBC WFS NL LPV WPV LTR M1L M1W LIF 

                 

papuensis mean 96.64 30.65 61.27 51.28 18.51 34.86 25.37 23.19 38.64 16.19 14.60 32.10 6.64 5.49 7.90 

 SD 3.09 0.65 2.51 1.98 0.62 1.28 2.43 5.35 1.74 0.97 0.43 0.53 0.27 0.16 0.52 

 min 92.73 29.63 57.80 48.74 17.83 33.56 19.92 18.21 36.10 14.89 14.13 31.22 6.10 5.10 6.86 

 max 100.80 31.46 65.70 53.90 19.61 37.00 27.47 35.77 41.88 17.22 15.41 32.81 7.00 5.77 8.53 

 n 6 9 11 6 7 7 7 7 10 6 8 8 12 12 7 
rufoniger mean 114.07 34.82 70.72 58.53 22.35 37.73 31.41 29.08 47.07 22.08 18.54 36.42 7.61 6.39 8.09 

 SD 5.89 1.19 3.16 2.89 0.99 1.57 1.51 2.11 2.18 1.32 1.04 1.31 0.33 0.37 1.08 

 min 107.00 32.49 65.62 54.27 20.93 34.84 28.40 25.11 43.45 19.27 16.51 34.14 6.89 5.87 6.25 

 max 124.50 36.92 75.14 62.94 24.17 40.36 33.79 32.24 51.93 25.07 20.74 38.80 8.14 7.15 10.20 

 n 9 19 17 11 18 14 12 15 16 16 18 13 18 18 18 
kraemeri mean 87.60 30.58 57.56 47.25 18.91 33.20 24.07 21.09 34.17 18.90 13.41 32.72 6.94 5.81 6.93 

 SD 3.71 1.04 2.86 2.33 0.85 1.87 1.25 3.94 2.02 0.87 0.64 0.93 0.19 0.26 0.50 

 min 81.03 28.92 51.70 42.65 17.71 30.80 22.62 18.24 30.11 17.54 12.34 30.83 6.40 5.46 6.03 

 max 94.50 32.41 63.24 50.53 20.44 38.34 26.50 33.30 37.21 20.43 14.60 34.50 7.30 6.50 7.86 

 n 18 18 18 17 18 18 18 13 17 13 18 17 18 18 18 

tardus mean 104.56 32.73 68.83 55.67 21.39 36.59 28.37 25.38 40.92 21.68 16.56 34.43 7.25 6.06 7.70 

 SD 5.80 1.48 4.41 3.40 1.42 2.40 2.10 2.74 3.12 1.69 1.27 1.52 0.34 0.31 0.56 

 min 89.13 28.98 57.40 47.20 17.66 31.90 23.11 18.93 34.24 14.56 13.66 31.03 6.15 5.26 6.49 

 max 117.80 35.43 81.43 62.09 24.56 41.42 32.62 31.61 45.48 24.62 18.90 37.56 7.94 6.82 8.96 

 n 44 54 53 47 53 52 48 50 59 46 52 51 49 51 49 

wilsoni mean 91.32 31.05 64.35 46.41 19.97 33.71 27.47 19.67 32.51 21.00 14.19 33.01 6.75 5.86 6.45 

 SD 0.94 0.13 1.64 – – – – – 1.40 – – 0.47 0.75 0.39 – 

 min 90.59 30.92 62.47 44.12 18.56 32.35 26.96 18.32 30.91 – 13.62 32.46 5.50 5.26 5.91 

 max 92.38 31.18 65.50 48.70 21.37 35.06 27.97 21.01 33.47 – 14.75 33.30 7.38 6.20 6.98 

 n 3 3 3 2 2 2 2 2 3 1 2 3 6 5 2 

goldiei mean 107.28 33.03 67.43 54.09 20.75 34.86 29.31 24.45 40.39 21.62 17.83 34.80 7.21 5.88 7.31 

 SD 3.88 1.38 2.70 3.27 1.70 2.06 2.25 2.65 2.05 1.50 1.66 1.15 0.35 0.32 0.77 

 min 100.78 30.89 61.54 47.84 18.23 32.24 25.87 18.88 37.12 19.34 14.40 33.15 6.54 5.39 6.00 

 max 114.19 36.05 72.33 59.25 24.85 40.17 33.54 28.45 43.82 24.11 20.28 36.78 7.65 6.34 9.07 

 n 14 14 13 13 14 13 13 12 14 12 14 14 14 14 14 

maculatus mean 99.22 30.74 62.75 51.52 19.23 34.72 26.88 23.13 37.13 19.68 15.34 32.27 6.84 5.78 7.19 

 SD 5.87 1.28 5.00 3.61 1.46 2.42 2.03 3.74 3.25 1.63 1.40 1.39 0.34 0.36 0.67 

 min 86.80 28.21 52.39 41.79 15.96 29.77 22.47 16.86 31.23 16.10 12.64 29.85 6.13 5.07 5.81 

 max 111.44 33.25 74.27 58.33 22.22 39.11 31.10 30.60 45.36 22.95 19.25 35.37 7.78 6.69 8.69 

 n 47 63 61 48 60 57 48 38 45 44 54 60 44 62 52 

nudicaudatus mean 91.05 28.40 59.92 47.49 17.35 32.27 25.82 19.18 34.87 17.75 14.26 29.86 6.44 5.15 6.95 

 SD 2.91 0.95 3.23 2.37 0.89 1.38 1.59 2.21 1.62 1.36 0.78 1.06 0.29 0.23 0.58 

 min 84.68 26.56 54.66 42.56 16.05 29.88 22.13 14.18 31.12 13.80 12.68 27.65 5.84 4.63 5.30 

 max 95.60 30.15 66.93 51.08 19.17 35.01 28.67 23.18 38.27 20.00 15.66 31.73 6.95 5.61 7.85 

 n 26 26 26 25 26 26 26 26 26 24 26 26 19 26 18 
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Table 4.5. Selected external measurements in Spilocuscus taxa (data unavailable for S. 
wilsoni). HF measured sans unguis. 
 

  HB TV HF Mass TV/HB 

       

rufoniger mean 619 563 83.6 6250 0.91 

 SD 40.4 63.3 7.31 506.6 0.10 
 minimum 583 450 75 5500 0.75 
 maximum 690 650 95 6600 1.03 
 n 8 8 8 4 8 
       

tardus mean 570 537 84.6 4181 0.95 

 SD 54.5 62.5 7.66 1173 0.10 
 minimum 460 445 70 2500 0.73 
 maximum 740 707 100 6123 1.17 
 n 32 32 32 11 33 
       

goldiei mean 543 519 82.1 4107 0.97 

 SD 63.5 53.8 6.88 1228 0.13 
 minimum 420 390 71 2400 0.76 
 maximum 668 585 98 5650 1.23 
 n 18 18 18 7 18 
       

maculatus mean 558 481 74.4 4087 0.86 

 SD 50.0 46.6 7.29 963 0.08 
 minimum 475 385 56 2500 0.72 
 maximum 650 580 84 5200 1.00 
 n 26 26 24 6 26 
       

nudicaudatus mean 486 427 68.2 3601 0.89 

 SD 45.6 25.9 12.48 654.8 0.11 
 minimum 410 375 32 2722 0.72 
 maximum 580 485 81 4876 1.18 
 n 17 17 17 10 17 
       

kraemeri mean 462 415 66.3 2444 0.90 

 SD 60.6 55.1 6.73 424.6 0.10 
 minimum 310 250 54 1900 0.75 
 maximum 570 490 75.8 3200 1.08 
 n 22 22 13 9 22 
       

papuensis mean 529 524 – 2650 0.99 

 SD 38.5 33.2 – – 0.05 
 minimum 472 472 – – 0.91 
 maximum 569 557 – – 1.09 
 n 6 6  1 6 
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Table 4.6. Sexual size dimorphism in Spilocuscus taxa. Ratios = (male average value: 
female average value) for each measurement. Calculations based on adult specimens of 
known sex at AMNH, AM, BMNH, CE, FMNH, MNHN, MZB, PNGM, RMNH, UPNG, 
USNM, and ZMB and data from Cohn (1914) and Husson (1955). Specimens of S. 
maculatus are differentiated here as mainland (m) and Moluccan insular (i) samples. 
Spilocuscus wilsoni is excluded on account of limited sample size. 
 

       
 CBL ZB FS HB weight  

       
papuensis 0.96 1.05 1.00 1.01 –  

       
rufoniger 0.97 1.08 1.03 0.92 0.86  

       
kraemeri 1.01 1.01 1.01 1.02 0.86  

       
tardus 1.00 1.04 0.99 0.93 0.77  
       

goldiei 0.96 1.03 1.12 0.89 0.78  
       

maculatus (m) 1.00 1.05 1.02 0.97 0.96  

       

maculatus (i) 0.98 1.03 0.98 0.84 0.71  

       
nudicaudatus 0.99 1.06 1.00 0.94 0.95  
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Table 4.7. Sexual size dimorphism in Spilocuscus taxa, continued. Denoted here is the 
sex (m or f) of the specimen which achieves the highest measured value for the taxon in 
each case. Samples and notation as for Table 4.5. 
 

       
 CBL ZB FS HB weight  

       
papuensis f m f f –  

       
rufoniger f m m f f  

       
kraemeri f m m f f  

       
tardus m m f f f  
       

goldiei f m m f f  
       

maculatus (m) m m f f f  
       

maculatus (i) m m m f f  
       

nudicaudatus f m f f f  
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Table 4.8. Distribution of selected discrete craniodental traits in Spilocuscus taxa. 
 
‘dP2’ denotes the usual presence or absence of the second upper premolar as a permanent 
tooth (a = absent in more than 90% of adults; p = present in more than 90% of adults). 
Spilocuscus wilsoni is marked ‘?’ because an insufficient sample is available. 
 
‘N:L’ is a measure of the facial exposure of the lachrymal, expressed as a percentage of 
individuals in which the lachrymal contacts the nasal bone (as opposed to the mutually 
exclusive state in which contact between the frontal and maxillary bones separates the 
lachrymal and nasal). Individuals with different conformations on either side of the face 
were scored as 0.5. 
 
‘Unicuspids’ denotes the modal number of unicuspids (generally assumed to be anterior 
premolars) observed in the lower jaw, as sampled across the geographic range of the 
taxon. See Jentink (1885) for an interesting review of dental variation in the genus. 
 
 
 

 

 dP
2
 N:L Unicuspids 

    
tardus a 0.55 2 
    

wilsoni ? 1.00 2 
    

goldiei a 0.31 2 
    

maculatus a 0.76 2 
    

nudicaudatus a 0.34 2 
    

kraemeri a 0.55 1.5 
    

papuensis p 0.00 3 
    

rufoniger p 0.05 3 
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Table 4.9. Standardized coefficients for canonical variables in Figure 4.3. 
 

Variable
Root 1 Root 2

Condylobasal length

P4-M4

Bizygomatic width

Across upper canines

Breadth of braincase

Braincase height

Nasal length

Width of palatal vacuities

Length of M1

Width of M1

Length of incisive foramina

Eigenvalue

Cumulative Proportion

-0.8549 -0.1592

-0.1628 -0.3942

0.1517 -0.8438

0.8394 -0.3480

0.2664 0.6681

-0.1537 0.3087

0.5341 -0.2585

-0.9254 -0.0717

-0.1333 -0.1953

0.6976 0.6255

0.3442 -0.0217

1.0812 0.6348

0.6300 1.0000
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Figure 4.1. Canonical discriminant function analysis of intact adult skulls classified by 
distinctive pelage patterning. 
R = rufoniger; N = northern New Guinea (white and red-spotted); S = southern New 
Guinea and Moluccas (dark-spotted, with grey, red, and/or gold in pelage); Q = 
Queensland (gray and gray-spotted); K = kraemeri. See text. 
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Figure 4.2. Discriminant analysis of Spilocuscus populations, with further subdivision. 
r = rufoniger; t = northern New Guinea; NG = western half of southern New Guinea, 
Misool, Aru, Kai; g = eastern half of southern New Guinea; n = Queensland; k = 
Admiralty Islands; Mol = Moluccas (Ambon, Seram). See text. 
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Figure 4.3. Canonical discriminant function analyses comparing older adult skulls from 
the New Guinea mainland (see text) representing members of the Spilocuscus maculatus 
species-complex from northern and western New Guinea (blue), south-western New 
Guinea (west of Fly River, red), and south-eastern New Guinea (east of Fly River, green). 
See Table 4.9. 
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Figure 4.4. Relationship between the width of the skull (ZW) relative to the length of the 
nasals (NL) and the incidence of naso-lachrymal contact in Spilocuscus taxa.  
r = rufoniger; p = papuensis; g = goldiei; k = kraemeri; m = maculatus; n = nudicaudatus; 
t = tardus; w = wilsoni. 
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Figure 4.5. The type specimen of Phalangista maculata E. Geoffroy, 1803, from “Les 
Moluques”, as depicted in colour in Buffon (1782). 
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Figure 4.6. Pelage coloration in a representative male specimen of Spilocuscus 
maculatus maculatus from the Moluccas (AM M29482, adult male, Mt. Lumute, Seram). 
See text for further details. 
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Figure 4.7. Skull of Spilocuscus maculatus maculatus from the Moluccas (AM M29482, 
adult male, Mt. Lumute, Seram). 
 



 303 

 
Figure 4.8. Typical pelage coloration of Spilocuscus maculatus maculatus from southern 
New Guinea (above, BMNH 13.6.18.109, female, Setakwa River; below, BMNH 
11.11.11.82, male, Mimika River). From Flannery (1994:221). 
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Figure 4.9. Skull of Spilocuscus maculatus maculatus from the Trans-Fly region (AM 
M3355, adult female, Mediri, Fly River). 
 

 

 



 305 

 

Figure 4.10. Typical pelage coloration of Spilocuscus maculatus goldiei (above, AM 
M15292, male, Mt. Karimui; below, AM M8604, female, Port Moresby). From Flannery 
(1994:223). 
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Figure 4.11. Skull of Spilocuscus maculatus goldiei (AM 15756, trophy, Mt. Sisa, 
Southern Highlands Province). 
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Figure 4.12. Examples of common pelage coloration patterns in Spilocuscus tardus (both 
specimens from the Torricelli Range: above, AM M21245, male, below, AM M15869, 
female). From Flannery (1994:224). 
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Figure 4.13. Further examples of common pelage coloration in Spilocuscus tardus (the 
top pattern is the most common among males, the others are rare in males but common in 
females). Plate adapted from Flannery (1994:225), in which the ordering and some 
specimen numbers are incorrect. The top two patterns also characterize adult specimens 
of S. wilsoni, as discussed in the text. 
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Figure 4.14. Spilocuscus tardus in life. The northern taxa Spilocuscus tardus, S. wilsoni, 
and S. kraemeri are the only spotted cuscus species with all-white colour morphs. Photo 
through Tim Flannery. 
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Figure 4.15. Skull of Spilocuscus tardus (AM M13631, adult female, Sargay River, 
Papua New Guinea). 
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Figure 4.16. Skull of Spilocuscus tardus from the Bismarcks (AM M24181, adult female, 
Put Put, New Ireland). 
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Figure 4.17. Immature Spilocuscus wilsoni on Biak, September 1992. Photograph by T. 
F. Flannery. See Helgen and Flannery (2004b). 
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Figure 4.18. Mounted skin of immature Spilocuscus wilsoni (MSNG 1514, Biak). 
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Figure 4.19. Skull of Spilocuscus wilsoni (paratype, adult male, RMNH 64, Biak). 
Condylobasal length ca. 90 mm. From Helgen and Flannery (2004b). 
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Figure 4.20. Typical pelage coloration of Spilocuscus kraemeri (left, AM M21257, 
female, Manus; right, AM M20925, male, Manus). From Flannery (1994:219). 
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Figure 4.21. Skull of Spilocuscus kraemeri (AM M20827, adult female, Manus, cranium 
only). 
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Figure 4.22. Typical pelage coloration of Spilocuscus nudicaudatus (above, AM M546, 
male, “Cape York”; below, AM M4667, female, Coen River). From Flannery (1994:227). 
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Figure 4.23. Skull of Spilocuscus nudicaudatus (SAM M345, adult female, Coen River, 
Queensland). 
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Figure 4.24. Distribution of the Spilocuscus maculatus species-complex and Spilocuscus 
papuensis. 

 
Green = Spilocuscus tardus, Red = S. m. maculatus, Yellow = S. m. goldiei, Pink = S. 
nudicaudatus, Purple = S. papuensis, Blue = S. wilsoni, Orange = S. kraemeri. 
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Figure 4.25. Typical pelage coloration of Spilocuscus papuensis (above, BMNH 
1939.31.52, male, Waigeo; below, BMNH [Rothschild Bequest], female, Waigeo). From 
Flannery (1994:228). 
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Figure 4.26. Spilocuscus papuensis in life, Waigeo. Photo received through Tim 
Flannery.  
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Figure 4.27. Typical pelage coloration of Spilocuscus rufoniger (above, AM M13519, 
female, Mt. Bubiari; below, AM M17214, male, August River Floodplain). From 
Flannery (1994:230). 
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Figure 4.28. Skull of Spilocuscus rufoniger (AM M13519, adult female, Mt. Bubiari). 
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Figure 4.29. Map of confirmed records of Spilocuscus rufoniger (points = historical and 
recently-collected museum specimens; star = Holocene subfossil record from the 
Ayamaru Lakes, Central Vogelkop; Aplin et al. 1999).  
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Chapter 5. Systematics of the Pacific monkey-faced bats (Chiroptera: Pteropodidae) of 

the Solomon Archipelago and Fiji 

  

Abstract 

 

The fruit-bat genus Pteralopex comprises the monkey-faced bats, a group of six 

endangered species dependent on old-growth forests on certain islands in the south-west 

Pacific (the northern Solomon Islands and Fiji). The taxonomy of the genus is reviewed 

in detail and updated accordingly. Two ‘cryptic’ biological species are shown to occur in 

sympatry on both Bougainville and Choiseul in the northern Solomon Islands 

(corresponding to Pteralopex anceps Andersen, 1909 and a previously undescribed 

species) and each is accordingly described and reviewed. A new genus (Mirimiri) is 

erected for the Fijian monkey-faced bat (formerly Pteralopex acrodonta), which differs 

greatly both morphologically and genetically from species of Pteralopex in the Solomon 

Islands. Some eco-morphological differences between sympatric Pteralopex species are 

briefly examined, including potential differences in functional morphology and feeding 

ecology. Geographic patterns of occurrence and future survey priorities for monkey-faced 

bats are also discussed. 

 

Introduction 

 

 The monkey-faced bats are a highly distinctive group of medium-sized to large 

pteropodid bats endemic to the Solomon Islands and Fiji, previously classified in the 

single genus Pteralopex. In recent years aspects of the taxonomy, geographic distribution, 

phylogeny, basic ecology, and conservation status of Pteralopex species have attracted 

study (Flannery 1991, 1995b; Kirsch et al. 1995; Colgan and Flannery 1995; Fisher and 

Tasker 1997; Bonaccorso 1998; Parnaby 2002b; Colgan and da Costa 2002; Giannini and 

Simmons 2003; Ingleby and Colgan 2003). Nevertheless, detailed information remains 

unavailable for many of these subjects. In particular, taxonomic boundaries and 

definitions within the genus (the subject of the current report) have varied over time, 
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obscuring the identity and basic biological attributes of various monkey-faced bat species. 

On the basis of all known museum material and all available field observations regarding 

the genus, taxonomic boundaries, geographic distribution, and basic biology of the 

monkey-faced bats are reviewed here. 

 

Previous taxonomic treatments of Pteralopex 

 

 In 1888, Oldfield Thomas described a new genus and species of medium-sized 

fruit-bat, Pteralopex atrata, based on a series of specimens sent to the British Museum 

(now the Natural History Museum, London) from Guadalcanal in the central Solomon 

Islands (Thomas 1888b). Though superficially similar to flying-foxes (genus Pteropus) in 

external form, notable distinguishing traits of Thomas’ new genus Pteralopex included an 

unusually robust skull, massive bicuspidate canines, cheekteeth with complex, cuspidate 

surfaces, and wing membranes attached along the mid-back near the spine, rather than on 

the sides of the body. Soon after, Matschie (1899) uncritically arranged Pteralopex as a 

synonym of Pteropus (later followed by Simpson 1945), but all other authors have 

correctly acknowledged the distinctiveness of this genus since Thomas’ (1888b) original 

description. 

Based on a skin and skull of a subadult specimen collected by A.S. Meek in 1904, 

Knud Andersen (1909b) later described a second species of the genus, Pteralopex anceps, 

from Bougainville in the northern Solomons. Soon after, in the context of an authoritative 

monograph on the pteropodid bats of the world, Andersen (1912) reviewed the 

morphological attributes of P. anceps and P. atrata in greater detail. He observed that 

although the two species were similar in overall body size and in coloration (both are 

black or blackish-brown), they differed both in trenchant aspects of dental morphology 

and in the texture, length, and distribution of the pelage. Sanborn (1931) later identified a 

newly-collected monkey-faced bat specimen from the island of Ysabel as P. atrata, 

presumably on the basis of Andersen’s (1912) diagnostic characters. 

 Nothing was subsequently reported about Pteralopex until Laurie and Hill (1954) 

united P. atrata and P. anceps as conspecific subspecies in their authoritative checklist of 

Wallacean and Melanesian mammals. This was presumably done because the two taxa, 
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superficially similar in appearance, were at the time known by very few specimens and 

thought to be allopatric (with atrata on Guadalcanal and Ysabel, and anceps on 

Bougainville). However, this arrangement ignored Andersen’s (1912) review of the 

outstanding dental and pelage differences that distinguish the two taxa.  

In 1968, Carleton Phillips (1968:792) reported on newly-collected Pteralopex 

specimens from Bougainville and Choiseul, obtained during expeditions sponsored by the 

U.S. National Museum and the Bishop Museum. Influenced by Laurie and Hill (1954), 

Phillips identified these specimens as “P. atrata anceps”—apparently on geographic 

grounds—but he noted that they were more similar in colour and in some dental traits to 

P. atrata (as opposed to P. anceps) according to Andersen’s (1912) descriptions. 

 Hill and Beckon (1978) described a newly-discovered, small-bodied species of 

Pteralopex (P. acrodonta) from the Fijian island of Taveuni, the first record of the genus 

from outside of the Solomon Islands. These authors reviewed in detail how this species 

differs considerably in cranial, dental, and external aspects from the other Pteralopex 

species known at that time. On the basis of their examinations of the type series of atrata 

and the holotype of anceps, Hill and Beckon (1978) again recognized P. anceps and P. 

atrata as distinct species (from Bougainville and Guadalcanal, respectively), though they 

did not examine the museum specimens from Ysabel, Choiseul, or Bougainville that had 

been reported by Sanborn (1931) or Phillips (1968). 

 Flannery (1991) described a distinctive new small-bodied species, Pteralopex 

pulchra, taken in cloud forest (1230 m) on Mt. Makarakomburu, Guadalcanal. He also 

discussed previously-unreported monkey-faced bat specimens from Bougainville and 

Buka (which he identified as Pteralopex anceps) and from lowland Guadalcanal (which 

he identified as P. atrata). Subsequently Flannery (1995b) reviewed the biology of all 

species of Pteralopex then described (P. atrata, P. anceps, P. acrodonta, and P. pulchra) 

as well as that of a newly-discovered, unnamed species from the islands of New Georgia 

and Vangunu in the western Solomons.  

Soon after, Fisher and Tasker (1997) reported the results of a detailed field study 

of the ecology and life history of this then-unnamed species. Parnaby (2002b) named this 

new species from New Georgia and Vangunu (as Pteralopex taki) in a review of the 

entire genus. He contrasted the morphological attributes of P. taki most closely with P. 
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pulchra, which he apparently considered to be its closest relative (cf. Ingleby and Colgan 

2003:21). He also allied P. atrata (which he considered to be a Guadalcanal endemic) 

and P. anceps (which he considered to be the only Pteralopex species recorded from 

Buka, Bougainville, Choiseul, and Ysabel; contra Sanborn 1931) as immediately related 

species that differed primarily in body size. Notably, Parnaby (2002b:157) criticized 

features used by Andersen (1912) and Hill and Beckon (1978) to diagnose P. anceps and 

P. atrata, arguing that these characters are inconsistent. Finally, on the basis of then-

unpublished genetic data (Ingleby and Colgan 2003), Parnaby (2002b:145) considered 

the phylogenetic relationship between P. acrodonta (from Fiji) and all other Pteralopex 

(from the Solomon Islands) to be rather remote. 

 

The identity of Pteralopex atrata and P. anceps 

 

 I have recently examined all material of Pteralopex deposited in world museum 

collections, including many specimens not seen by Parnaby (2002b). The latter include 

specimens from Bougainville (at BBM, BMNH, and PNGM; see below), Choiseul (at 

BBM, see below), Ysabel (at FMNH, see below), Guadalcanal (at BMNH, MVZ, and 

SMF, see below), and New Georgia (at SMF, see below). I have also drawn from field 

observations of Pteralopex recently reported from Choiseul (Bowen-Jones et al. 1997) 

and Ysabel (T. Leary and J. Pita in litt.). Importantly, these examinations clearly 

demonstrate that two distinct species of Pteralopex occur sympatrically on Bougainville, 

contrary to Parnaby’s (2002b) conclusions. These could be called “cryptic” species (e.g. 

sensu Sáez and Lozano 2005) in that they are superficially similar in size and dorsal 

coloration and have heretofore been confused. However, these taxa differ consistently in 

body size; cranial size and shape; size, shape, relative proportions, and important occlusal 

aspects of the teeth; and length, texture, and distribution of the pelage. Attributes of these 

two species correspond essentially to diagnoses of P. anceps and P. atrata as presented 

by Andersen (1912) and Hill and Beckon (1978), although the atrata-like population of 

Bougainville is much larger-bodied than that of Guadalcanal (the type locality of atrata), 

and differs further in certain external features and cranial proportions (see below). Thus, 

Parnaby (2002b) incorrectly considered diagnostic features previously used to distinguish 
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between P. anceps and P. atrata (Andersen 1912; Hill and Beckon 1978) to be 

inconsistent because his sample from Bougainville was composite, consisting of both P. 

anceps and an undescribed species allied to P. atrata1, described below as Pteralopex 

flanneryi (note: this taxon formally named by Helgen [2005c]). 

Examinations reported here further demonstrate that all museum specimens from 

Buka, Choiseul, and Ysabel previously reported in literature as P. anceps (e.g. Flannery 

1991, 1995b; Bonaccorso 1998; Parnaby 2002b) represent Pteralopex flanneryi; these 

taxonomic distinctions and identifications are documented below. Actually, all museum 

specimens of P. anceps originate from Bougainville, though field observations reported 

by Bowen-Jones et al. (1997) confirm that P. anceps also occurs in sympatry with P. 

flanneryi on Choiseul, as documented below. 

Notably, Pteralopex atrata is recorded here for the first time from New Georgia 

(see below), where it is apparently sympatric with P. taki. 

 

 

The status of ‘Pteralopex’ acrodonta 

 

 ‘Pteralopex’ acrodonta is a small-bodied species of monkey-faced bat known 

only from higher altitudes on Des Voeux Peak on the Fijian island of Taveuni; all other 

Pteralopex species are endemic to the Solomon Islands. Together, Hill and Beckon (1978) 

and Parnaby (2002b) documented a number of striking morphological differences that 

separate ‘Pteralopex’ acrodonta from all other Pteralopex species; these distinctions led 

                                                 
1 Parnaby’s (2002b) sample included only two actual specimens of P. anceps: AM 

M6283, which, as he noted, has the dental features of anceps as diagnosed by Andersen 

(1912) and AM M6497, which is an old adult with cheekteeth extensively worn, partially 

obscuring their occlusal features. All of his other specimens from Bougainville were P. 

flanneryi (compare with the type series, below). On account of the limited number of 

specimens available to him, Parnaby did not grasp the taxonomic significance of 

variation in pelage and dental traits within this sample. 
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Flannery (1995b:237) to presume that acrodonta “has been isolated on Fiji for a very 

long time.” 

A recent allozyme study (Ingleby and Colgan 2003) revealed that the 

electrophoretic distance between acrodonta and two Solomon Islands Pteralopex species 

(P. taki and P. pulchra) is equivalent to that between some megachiropteran sister genera. 

Another recent study drawing from mitochondrial and nuclear sequence data (Colgan and 

da Costa 2002) documented considerable sequence divergence between acrodonta and P. 

atrata (the only monkey-faced bats included in the study) and was unable to confirm that 

these two species are more closely related to one another than they are to species of other 

pteropodid genera. On the basis of these studies, Parnaby (2002b) explicitly questioned 

the monophyly of Pteralopex as currently defined. 

 Monkey-faced bats from the Solomon Islands and from Fiji clearly represent two 

distinctive lineages, each of which can be diagnosed with respect to the other by a unique 

combination of morphological apomorphies, as reviewed below. Though I propose that 

these two groups are indeed sister taxa, I separate them into separate genera below (note: 

generic taxonomy formally proposed in Helgen [2005c]). This taxonomic change better 

reflects these morphologically and genetically divergent lineages’ different evolutionary 

and biogeographic histories, and more effectively portrays phylogenetic relationships 

among the six known species of monkey-faced bats. 

 

Systematics 

 

Monophyly of monkey-faced bats 

 

Together, the monkey-faced bats (Pteralopex and Mirimiri) can be immediately 

distinguished from all other pteropodid bats by the following combination of traits: 

 

1. Skull very robust relative to overall size, with thick, heavy zygoma and an unusually 

high sagittal crest. 
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2. Mandible with well-developed angular process, prominent masseteric ridge, and a 

very high coronoid process (especially relative to the alveolar margin of the lower 

toothrow). 

3. Upper canines relatively very large and bicuspidate (bearing a large posterior 

accessory cusp). 

4. Dental formula I2/2, C1/1, PM3/3, M2/3, with PM1 and I1 excessively reduced. 

5. PM4 and molars bearing a cuspidate occlusal pattern. 

6. Iris of eye red/orange in life (verified to date only for pulchra, taki, and acrodonta). 

7. Colour of mantle not markedly contrasting with colour of mid-back. 

8. Tail absent. 

9. Wings attached to back near the spine, rather than on the sides of the body. 

10. Second digit of the wing bearing a claw. 

11. Body size medium to large for Pteropodidae (forearm length 117 to 169). 

12. Sexual monomorphy in body size (or very weak dimorphy, males slightly larger). 

 

Of these character states, numbers 1, 2, 3, 4, 5, 6, 8, and 11 are apomorphic 

relative to the primitive condition in the Pteropodidae (according to my understanding of 

the distribution of these traits in living and fossil pteropodids). Relative to flying-foxes 

(Pteropus and Acerodon), traits 1 – 6 are more highly derived in monkey-faced bats, 

traits 8 – 12 are shared with some or all species of flying-foxes, and 7 is less derived. As 

Pteralopex and Mirimiri share a number of apomorphic morphological traits relative to 

other larger-bodied pteropodid genera, I presume and propose that they are indeed sister 

taxa, a point as yet unconfirmed by molecular phylogenetic studies (cf. Colgan and da 

Costa 2002). The more remote phylogenetic relationships of Pteralopex and Mirimiri are 

less certain, but probably lie with Pteropus, Acerodon, and/or other pteropodine genera 

such as Dobsonia and Aproteles (Andersen 1909a, 1912; Hill and Beckon 1978; Colgan 

and Flannery 1995; Colgan and da Costa 2002). 

Hill and Beckon (1978:66-67) reviewed in useful detail several other features that 

jointly characterize the monkey-faced bat genera. 
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Genus Pteralopex Thomas, 1888 

 

Revised diagnosis:  

The genus Pteralopex can be distinguished from all pteropodid genera but Mirimiri 

by the distinctive combination of morphological traits listed above. In addition, each of 

the following eight characters is perfectly diagnostic for Pteralopex with respect to 

Mirimiri: 

 

1. Postorbital processes well-developed and annectent to the zygoma in adults. 

2. Interorbital region conspicuously narrowed. 

3. M2 strongly reduced relative to M1 (less than half the mass). 

4. Labial margins of PM4 and M1 united in a single elevated cusp. 

5. Length of D4P2 conspicuously longer than D4P1. 

6. Six divided median ridges in the soft palate. 

7. Three serrated supplementary posterior ridges in the soft palate. 

8. Sexes identical in coloration. 

 

Of these character states, numbers 1, 2, 3, 5, and 6 are apomorphic with respect to 

Mirimiri. Pteralopex can further be considered more highly derived than Mirimiri in that 

three of its five known species (Pteralopex anceps, P. flanneryi, and P. atrata) are much 

larger than the small-bodied M. acrodonta. 

 

Content: The genus Pteralopex comprises five species, all endemic to the Solomon 

Islands: P. anceps Andersen, 1909 (Bougainville, Choiseul); P. atrata Thomas, 1888 

(Guadalcanal, New Georgia); P. flanneryi Helgen, 2005 (Bougainville, Buka, Choiseul, 

Ysabel); P. pulchra Flannery, 1991 (Guadalcanal); and P. taki Parnaby, 2002 (New 

Georgia, Vangunu, and formerly Kulumbangra).  

 

 

Systematics of Pteralopex  
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The identity and diagnostic features of P. atrata and P. anceps have been widely 

confused in previous literature. As a result, these species are reviewed in detail below in 

the context of describing a new species, P. flanneryi. Systematics and basic attributes of 

the two remaining, small-bodied species of Pteralopex (P. pulchra and P. taki) were 

recently reviewed adequately by Parnaby (2002b) on the basis of all available museum 

material, thus these taxa are not treated further here. 

 

Pteralopex flanneryi Helgen, 2005 

 

Holotype: AM M6282, adult male, skin (Figs. 5.2, 5.3) and skull (Fig. 5.5), from Buin 

District (06o50’S, 155o44’E), “10 miles inland from the coast” (from specimen label), 

altitude 50 m, Bougainville (Northern Solomons Province, Papua New Guinea), collected 

March 1937 by J.B. Poncelet. 

 

Paratypes: AM M6498, young adult female, skin and skull, from the type locality, 

collected September 1937 by J.B. Poncelet. AM M6346, adult male, whole specimen in 

alcohol, and AM M6347, adult female, skin and skull, from Iula (06o50’S, 155o45’E), 15 

miles inland from the coast, altitude 150 m, Bougainville, collected 3 March 1937 by J.B. 

Poncelet. USNM 276973, adult female, skin, skull, and skeleton, from Cape Torokina 

(06o15’S, 155o02’E), at sea level, Bougainville, collected 5 August 1944 by D.H. Johnson. 

USNM 276974, adult male, skull, from Puruata Island opposite Cape Torokina, 

Bougainville, collected 30 July 1944 by W.L. Necker. USNM 277112, adult male, skin 

and skull, from Cape Torokina, Bougainville, collected 22 July 1944 by D.H. Johnson. 

BBM-NG 61066, adult female, skin and skull, from Pokapa (05o37’S, 154o58’E), altitude 

200 m, Bougainville, collected 26 February 1968 by A.B. Mirza. 

 

Referred specimens: FMNH 31561, subadult female, from Tunnabuli (08o24’S, 

159o48’E), Ysabel, collected 17 April 1929 by F.C. Wonder (see Sanborn 1931). BBM-

BSIP 23682, adult male, skin and skull, from Malangona (07o01’S, 156o59’E), Choiseul, 

collected 17 March 1964 by P. Temple (see Phillips, 1968; Parnaby [2002b] erroneously 

referred to this specimen as USNM 23682). AM M19822, subadult male, skin and skull, 
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from Malasang-Kakalis Hamlet (05o21’S, 154o41’E), Buka, collected September 1987 by 

S. Wickler. A specimen of Pteralopex collected by Leary and Pita (in litt.) on Barora Fa 

(= Barola, 07o30’S, 158o20’E, a small island adjacent to Ysabel) is also referred to 

flanneryi on the basis of its reported measurements. I have examined all specimens but 

the last. 

 

Diagnosis: Largest-bodied species of Pteralopex, with adult condylobasal length > 71 

and forearm greater than or equal to 159; pelage relatively short, with ear exposed, fur of 

the mid-back and the dorsal surface of the pes adpressed, and the tibia and forearm naked 

or very sparsely furred; overall colour black dorsally and ventrally with occasional light 

(yellowish or whitish) tipping to the hairs on the breast (but lacking the expansive white 

or yellow chest-patch seen in sympatric P. anceps). Skull absolutely larger than that of P. 

anceps, with narrower braincase, relatively smaller incisors, larger cheekteeth, and PM4, 

M1, and M2 with lengthened, elevated lingual ridges.  

 

Distribution: Pteralopex flanneryi is recorded from lowland rainforest between sea level 

and 200 m (see specimens above) on the north-eastern Solomon Islands of Bougainville 

(including the immediately adjacent small island of Puruata), Buka, Choiseul, and Ysabel 

(including the immediately adjacent small island of Barora Fa). All of these islands are 

land-bridge fragments of a single, larger Late Pleistocene island (a landmass referred to 

as “Greater Bukida”; e.g. Mayr and Diamond 2001). Structure and floral composition of 

lowland rainforests in the north-eastern Solomons were discussed by Mueller-Dombois 

and Fosberg (1997).  Pteralopex flanneryi is sympatric with P. anceps on Bougainville 

and Choiseul (Figure 5.1; see discussion below). 

 

Etymology: For Professor Tim Flannery, Director of the South Australian Museum in 

Adelaide, in recognition of his studies of Melanesian mammals, including the mammal 

fauna of the Solomon Islands. I suggest “Greater monkey-faced bat” as an appropriate 

common name. 

 



 335 

Description:  

 Pteralopex flanneryi is the largest species of Pteralopex (Tables 5.1, 5.2). It 

agrees with P. atrata in dental and pelage features as described in detail by Andersen 

(1912) and Hill and Beckon (1978), including its overall blackish coloration (both 

dorsally and ventrally). However, in adults of P. flanneryi there is occasionally pale 

tipping to the hairs on the breast (absent in P. atrata), and the wings always lack mottling 

(variably present in P. atrata; see Flannery 1991; Parnaby 2002b). It differs further from 

P. atrata in its absolutely larger skull (Table 5.1; Figs. 5.4, 5.5), body size (Table 5.2), 

and teeth (Table 5.3), and, when comparing adult skulls, in its proportionately much more 

elongate rostrum (ONL / CBL = 0.575 – 0.632 in P. flanneryi vs. 0.491 – 0.553 in P. 

atrata). 

Several images of this species’ skull and external appearance have previously 

been figured in the literature: Flannery (1995b) figured both a skull (p. 450) and the 

dorsal aspect of a study skin (p. 239) (as “P. anceps”) and Parnaby (2002b:153) figured 

occlusal aspects of the dentition (as “P. anceps”). 

Representative wing measurements for the adult male holotype and an adult 

female paratype of P. flanneryi (AM M6347) are as follows, respectively (measured from 

dry skins): pollex 70.6, 66.5; D1M 22.3, 22.9; D1P1 39.3, 39.6; D2M 90.8, 87.2; D2P1 

26.7, 24.8; D2P2 17.4, 22.4; D3M 117.5, 120.1; D3P1 82.3, 81.0; D3P2 123.2, 123.8; 

D4M 119.2, 118.0; D4P1 64.7, 70.0; D4P2 81.0, 83.6; D5M 126.5, 125.8; D5P1 52.1, 

49.4; D5P2 45.1, 47.6; calcar 19.3, 23.5. Representative wing measurements for a nearly-

mature subadult (AM M19822) are as follows (measured from dry skin): pollex 62.1; 

D1M 19.1; D1P1 39.2; D2M 75.1; D2P1 21.3; D2P2 18.9; D3M 109.1; D3P1 72.8; D3P2 

99.6; D4M 104.3; D4P1 65.1; D4P2 72.0; D5M 112.7; D5P1 49.0; D5P2 39.2; calcar 

circa 17. 

 

In previous literature, P. flanneryi has been confused with both P. anceps (with 

which it is widely sympatric) and P. atrata (its allopatric sister species, endemic to 

Guadalcanal and New Georgia). For example, Phillips (1968), Flannery (1995b), 

Bonaccorso (1998), and Parnaby (2002b) identified some or all museum specimens of P. 

flanneryi as “P. anceps”, and Sanborn (1931) identified the Ysabel specimen listed above 
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as “P. atrata.” Due to this past taxonomic confusion, the morphological traits of P. 

flanneryi, P. atrata, and P. anceps are contrasted in detail below. 

 

External differences between sympatric Pteralopex flanneryi and P. anceps 

 

 Pteralopex flanneryi and P. anceps (the two species of Pteralopex sympatric on 

Bougainville and Choiseul) can be easily identified on the basis of pelage differences. In 

P. flanneryi the pelage is relatively short overall, with the fur on the mid-back and dorsal 

surface of the pes strongly adpressed, the forearm and tibia naked or only sparsely furred, 

and the venter dark with occasional pale tipping on the hairs on the breast (all of these 

features but the last are shared with P. atrata of Guadalcanal and New Georgia). In P. 

anceps the fur is long and luxurious, the fur of the mid-back and pes are not at all 

adpressed, the proximal third of the forearm and the entire tibia are very heavily haired, 

and ventrally the breast bears an expansive, conspicuous white or yellow patch of fur (Fig. 

5.3). (Each of these traits is an instantly diagnostic feature for P. anceps relative to P. 

flanneryi.) The external ear of P. anceps, though not actually smaller than that of 

sympatric P. flanneryi (Table 5.2), is more hidden in the long fur than in the latter species. 

 Pteralopex anceps and P. flanneryi are similar in overall size, though P. anceps 

has a significantly (almost absolutely) shorter forearm (Table 5.2). Skulls of P. flanneryi 

are absolutely wider and longer than skulls of P. anceps, suggesting that the former 

species is heavier than the latter (P. anceps has yet to be weighed). 

 

Dental differences between sympatric Pteralopex flanneryi and P. anceps 

 

 Andersen (1912:438) accurately described and excellently illustrated the trenchant 

dental differences that distinguish the allopatric monkey-faced bat species Pteralopex 

atrata and P. anceps. These correspond essentially to the respective dental traits of the 

two Pteralopex species sympatric in the northern Solomons (flanneryi and anceps); i.e. 

individuals from Bougainville with the respective pelage traits of P. anceps and P. 

flanneryi differ also in these characteristic dental traits, confirming by this concordance 

the distinctness of the two Pteralopex species on the island. Selected distinguishing 
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features include larger incisors and (vertically) more elongate canines in P. anceps 

relative to P. flanneryi/P. atrata, smaller premolars and molars in P. anceps relative to P. 

flanneryi/P. atrata, a massive P4 very long relative to its width in P. anceps (more 

subsquare in P. flanneryi/P. atrata), heavily-developed anterior cingula on PM4 and M1 

in P. flanneryi/P. atrata (greatly reduced in P. anceps), and an unbroken elevated ridge 

on the lingual edges of PM4, M1, and M2 in P. flanneryi/P. atrata (interrupted by rising 

and falling cusps in P. anceps).  

  

Craniometric differences between sympatric Pteralopex flanneryi and P. anceps 

 

A principal component analysis utilizing six cranial and mandibular variables 

(CBL, ONL, ZYG, BBC, MTR, MH) for all adult Pteralopex from Bougainville 

segregates these individuals into two well-separated groupings (Fig. 5.4; Table 5.1). 

These two clusters correspond exactly to the distribution of discrete pelage and dental 

traits as described above, again confirming the morphological distinctness of the two 

sympatric species. 

Though superficially similar, the skulls of P. anceps and P. flanneryi differ 

consistently in shape. Although the skull of P. anceps is absolutely shorter and narrower 

than that of P. flanneryi, it has a more expansive braincase, both in relative terms (BBC / 

CBL = 0.375 – 0.389 in P. anceps vs. 0.323 – 0.363 in adult P. flanneryi) and average 

measurements (e.g. Table 5.1). In lateral view, the braincase of P. anceps is more 

strongly deflected from the horizontal axis of the palate/toothrow (greater klinorhynchy 

[= clinorhynchy]), such that the alveolar line generally passes above the supraoccipital in 

P. anceps but intersects the supraoccipital in P. flanneryi (Fig. 5.7). The coronoid process 

of the mandible is proportionally reduced in P. anceps relative to P. flanneryi (e.g. MH / 

CBL = 0.410 – 0.443 in P. anceps vs. 0.447 – 0.484 in P. flanneryi), as is the length of 

the palate (PL / CBL = 0.545 – 0.557 in P. anceps vs. 0.558 – 0.585 in P. flanneryi). In 

dorsal view, the zygomata of P. anceps appear more nearly parallel than in other 

Pteralopex, including P. flanneryi, in which the zygomata tend to diverge slightly behind 

the postorbital bar (Figs. 5.5, 5.7). 
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Geographic variation in Pteralopex atrata and P. flanneryi 

 

In my view, Pteralopex atrata (from Guadalcanal and New Georgia) and P. 

flanneryi (from the land-bridge fragments of Greater Bukida) are immediately related 

allopatric species (Fig. 5.1) that are essentially identical in discrete dental and pelage 

traits, but which differ absolutely in body, dental, and cranial size measurements and in 

certain cranial proportions, as discussed above. These size differences are aptly 

demonstrated both by univariate measurements (Tables 5.1-5.3) and by multivariate 

analysis. For example, a principal component analysis utilizing six cranial and 

mandibular variables (CBL, ONL, ZYG, BBC, MTR, MH) cleanly separates P. atrata 

and P. flanneryi on the basis of overall skull size (see Fig. 5.6). A single skull from New 

Georgia (see account of P. atrata below) is indistinguishable in size and shape from adult 

P. atrata skulls from Guadalcanal. Adult skulls of P. flanneryi from Bougainville and 

Choiseul cluster closely together; subadult skulls of P. flanneryi from Ysabel and Buka 

(entered into the analysis out of geographic interest) also fall near this cluster but differ 

slightly in size and shape owing to their incomplete maturity (Fig. 5.6). Subadults of P. 

flanneryi can be distinguished with confidence even from the largest adult specimens of 

P. atrata by their still-larger overall size and much larger teeth (e.g. Table 5.3). 

Though sample sizes are small, these examinations suggest that geographic 

variation within P. atrata and P. flanneryi is minimal, further bolstering the argument 

that both are well-marked species, as opposed to insular variants of a single species at 

opposite ends of a cline. Indeed, though allopatric, the two species overlap in latitudinal 

distribution (Fig. 5.1). 

 

Biology of Pteralopex flanneryi 

 

Ecological observations 
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An adult female P. flanneryi was lactating when collected in July on Bougainville 

(Phillips 1968). Subadults (forearm length 145 to 162) have been collected in February, 

April, and September (see specimens above).  

Little is recorded of diet of this species. One subadult was observed eating green 

coconuts on Ysabel (Sanborn 1931), and A.B. Mirza noted on a museum tag that an adult 

(BBM-NG 61066) was shot at night in a coconut tree on Bougainville (see Discussion, 

below). There can be no doubt that this species, like most pteropodids, relies heavily on 

rainforest fruits. 

Among Solomon Islands bats, only certain subspecies of the flying-fox Pteropus 

rayneri attain a larger body size than Pteralopex flanneryi (Flannery 1995b). The large 

size of P. flanneryi relative to its closest relative, P. atrata, might be explained in part by 

character displacement in the former species relative to the similarly large-bodied P. 

anceps (Table 5.2), with which it is sympatric on Bougainville and Choiseul (see account 

of P. anceps, below). 

 

Conservation 

 Pteralopex flanneryi was last collected on Choiseul in 1964, on Bougainville in 

1968, and on Buka in 1987. Field surveys in the 1990s failed to record P. flanneryi from 

Bougainville (Bonaccorso 1998; S. Hamilton in litt.), Choiseul (Bowen-Jones et al. 1997), 

Buka (Bonaccorso 1998), and Ysabel (Parnaby 2002b:158). However, Leary and Pita (in 

litt.) recently collected an individual on Barora Fa, an island adjacent to Ysabel, in 2000 

(see specimens listed above). Obviously, Pteralopex flanneryi is rarely encountered 

across its range. It appears to be restricted to primary lowland forest below 200 m, which 

is highly susceptible to logging operations, and has apparently undergone a real decline in 

recent decades (Troughton 1936; Flannery 1995b; Bowen-Jones et al. 1997:212; 

Bonaccorso 1998; Parnaby 2002b; S. Hamilton in litt.). It might already be extinct on 

Choiseul, where it seems to be unknown in lowland forest and where only Pteralopex 

anceps has been observed in recent years (cf. Bowen-Jones et al. 1997). As a very large-

bodied bat it is undoubtedly susceptible to continuing decline via deforestation and 

hunting pressure in populated areas. It has previously been classified by the IUCN as 
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“Critically Endangered” (Hilton-Taylor 2000: as “P. anceps”), a status it certainly 

deserves. 

 

 

Pteralopex atrata Thomas, 1888 

 

Holotype: BMNH 88.1.5.9, adult male, body in alcohol with skull extracted and cleaned, 

from Aola (09o32’S, 160o29’E), presumably at sea level, Guadalcanal (Central Province, 

Solomon Islands), collected by C.M. Woodford (Thomas 1888b; Woodford 1890; 

Andersen 1912). 

 

Material examined: I have examined 21 specimens of P. atrata, which, as far as I know, 

constitute all museum material of this species: 

 

1. The type series of Pteralopex atrata from Aola (09o32’S, 160o29’E), Guadalcanal at 

BMNH (five specimens; see Andersen [1912:442] for details), one specimen of which 

(BMNH 88.1.5.10) was sent in exchange to Frankfurt (now SMF 44786). 

 

2. One specimen (BMNH 34.7.2.31, adult female, skin and skull), collected on the 

“northwest coast” of Guadalcanal in July – August 1927 by C.E. Hart. 

 

3. A total of seven specimens from “Lavors” (= Lavoro Plantation: 09o19’S, 159o39’E) 

and the Poha River Valley, 400 m (09o24’S, 159o54’E), Guadalcanal (AM M3373, 

3374, 3375, 4218, 4219 [Lavoro]; AM M19219, 19220 [Poha]). 

 

4. Two specimens (MVZ 101673 and 101674, skins and skulls) from the Nalimbiu 

River (09o24’S, 160o09’E), 1 mile inland, 15 m, Guadalcanal, collected in October 

1944 by L. Adams. 

 

5. Four specimens at SMF (skins and skulls) collected on Guadalcanal in 1974 by H.L. 

Bregulla: SMF 48306 (adult female) and SMF 48307 (adult female) from Vilu; SMF 
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48308 (adult female) from “Lakalaka and Komambulu” (= Komovaolo? 09o55’S, 

160o34’E); SMF 48309 (adult male) from Verawaulu (09o47’S, 159o57’E). 

 

6. One specimen (NMV C26747, male, in alcohol), without locality, collected, 

according to its label, by “G. Officer, esq.” 

 

7. A single specimen (SMF 50721, adult female, skull, skin now missing) from “Jericho 

and Munda Village” (Munda = 08o21’S, 157o13’E), New Georgia (Western Province, 

Solomon Islands), collected April-May 1975 by H.L. Bregulla. This is the first record 

of Pteralopex atrata from outside of Guadalcanal. This skull does not appear to differ 

morphologically or morphometrically from skulls of P. atrata from Guadalcanal (e.g. 

Fig. 6.6). However, it bears an annotation suggesting that it may represent a new 

species of Pteralopex (D. Kock in litt.), which suggests that the skin (now missing) 

may be distinctive relative to P. atrata from Guadalcanal, a series of which is 

represented in the same collection (specimens listed above). Until this skin is 

recovered, or additional specimens are collected from New Georgia, I can conclude 

nothing further about the systematic status of this specimen. Previously, only P. taki 

has been recorded from New Georgia. 

 

Diagnosis: Pelage variable in length but often relatively short, with ear exposed, fur of 

the mid-back and the dorsal surface of the pes adpressed, and the tibia and forearm naked 

or sparsely furred; overall colour black dorsally and ventrally (with wings occasionally 

mottled dark and pale). Size medium (adult condylobasal length < 67; forearm < 150), 

but absolutely larger than sympatric P. pulchra and P. taki (Parnaby 2002b), with 

subsquare PM4, relatively heavy cheekteeth, and PM4, M1, and M2 with lengthened, 

elevated lingual ridges. Other diagnostic dental traits reviewed by Andersen (1912).  

 

Distribution: Pteralopex atrata is recorded only from primary lowland forest on 

Guadalcanal, and from New Georgia. Vouchered records are from sea level to 400 m on 

Guadalcanal, but the species’ altitudinal range may extend as high as 1000-1200 m 

(Flannery 1991); most specimens have been taken at or near sea level. The mean 
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elevation of all sites where this bat has been collected is 52 m (n = 8; range 0 – 400 m). 

Structure and floral composition of lowland rainforests on Guadalcanal were reviewed by 

Mueller-Dombois and Fosberg (1997). 

 

Remarks on Pteralopex atrata 

 

Previous treatments 

Pteralopex atrata was recently reviewed by Flannery (1995b) and Parnaby 

(2002b). Andersen (1912:438) and Hill and Beckon (1978) discussed aspects of dental 

morphology, Thomas (1888b) provided a colour illustration of the head of this species 

(refigured by Flannery 1995b), and Flannery (1995b) figured a freshly-killed specimen. 

Andersen (1912:433), Flannery (1995b:450), and Parnaby (2002b:153) figured skulls, 

and Andersen (1912:440) provided representative wing measurements from the type 

series. 

 

Ecological observations 

Both Pteralopex atrata and P. pulchra occur on Guadalcanal, but the two species 

have not been collected syntopically and are probably altitudinally stratified, with P. 

atrata occupying primary lowland forest and P. pulchra endemic to cloud forest situated 

at 1200 m and higher (Flannery 1991). Interestingly, certain morphometric relationships 

between these two species are analogous to those between sympatric P. flanneryi and P. 

anceps in the north-eastern Solomons. In both cases, the higher-elevation species (on 

Guadalcanal, P. pulchra; on Bougainville, P. anceps) are smaller-bodied (the forearm 

measures 118 in the only known specimen of pulchra), with longer pelage, smaller teeth, 

proportionally wider braincases (BBC / CBL = 39.8% in pulchra vs. 33.6 – 38.8% in 

atrata), and reduced coronoid processes relative to their respective sympatric lowland 

congeners (see above for comparisons between P. anceps and P. flanneryi). 

Both Pteralopex atrata and P. taki are now recorded from New Georgia, where 

they are likely to occur syntopically in primary lowland forest (see Discussion below). 
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On Guadalcanal, Flannery (1995b:240) has observed this species eating “unripe 

mangos” (Mangifera), and it is likely to utilize an array of rainforest fruits. Maa (1966) 

noted that the batfly Cyclopodia macracantha macracantha Theodor, 1959 parasitizes 

Pteralopex atrata on Guadalcanal. He also recorded Cyclopodia solomonarum Theodor, 

1959 from P. atrata at a wide array of localities in the Solomon Islands, but these records 

are apparently mistaken, based instead on batflies taken from various flying-foxes 

(Pteropus spp.), which C. solomonarum certainly parasitizes (Theodor 1959; Maa 1966).  

 

Conservation  

Apart from brief notes presented by Flannery (1991, 1995b), little has been 

recorded of the basic biology of Pteralopex atrata. Judging from sight records (Flannery 

1995b) and museum specimens, it may be more common than other Pteralopex, and is 

apparently distributed in primary lowland forest across the island of Guadalcanal (Fig. 

5.1). However, its IUCN classification of “Critically Endangered” (Hilton-Taylor 2000; 

Parnaby 2002b) probably remains appropriate (Parnaby 2002b). 

 

 

Pteralopex anceps Andersen, 1909 

 

Holotype: BMNH 8.11.16.7, subadult female, skin and skull, from Bougainville 

(Northern Solomons Province, Papua New Guinea), presumably in coastal lowland forest, 

collected April 1904 by A.S. Meek. 

 

Other material examined: AM M6283 (adult male, skin and skull) and AM M6497 

(adult male, skin and skull), from Buin District (ca. 06o50’S, 155o44’E), 10 miles inland, 

150 meters, Bougainville, collected March 1937 and June 1938, respectively, by J.B. 

Poncelet.  

BBM-NG 61435 (adult male, skin and skull), from Mt. Balbi (05o55’S, 154o59’E), 1900 

meters (“moss forest” on skin label), Bougainville, collected 15 April 1968 by A.B. 

Mirza.  



 344 

PNGM 22824, adult female, skin and skull, from Mutahi (= Muguai, 06o43’S, 155o45’E), 

1100 meters (“rainforest” on skin label), Bougainville, collected 10 March 1968 by A.B. 

Mirza. BBM-NG 61213 (adult female, skin and skull) and BBM-NG 61214 (subadult 

female, skin and skull), from Mutahi, 1100 m (“rainforest” on skin label), Bougainville, 

collected 12 March 1968 by A.B. Mirza. Habitat details (in quotations) taken from skin 

labels. 

 

Diagnosis: Forearm less than or equal to 160 (vs. 159 – 169 in sympatric P. flanneryi); 

pelage very long and thick, with ear unreduced but inconspicuous in the long pelage, the 

fur of the mid-back not adpressed, and the tibia, dorsal surface of the pes, and proximal 

third of the forearm very densely furred; overall colour blackish brown, but venter with a 

expansive yellow or white fur patch on the breast. Skull smaller than sympatric P. 

flanneryi (Table 5.1; Fig. 5.4), with wider and more horizontally deflected braincase, 

reduced coronoid process, and less elongate palate; compared to P. flanneryi, incisors 

relatively larger and canines (vertically) longer, but cheekteeth relatively smaller except 

for a massive, rectangular PM4 (Table 5.3); PM4, M1, and M2 without unbroken, elevated 

lingual ridges along their lengths. Other, lesser diagnostic dental traits were reviewed by 

Andersen (1912). 

 

Distribution:  

Museum specimens of Pteralopex anceps are known only from Bougainville, 

where this species has a wide altitudinal range. On Bougainville it has been collected in 

coastal and inland forests at and near sea level, in mid-elevation tall-canopy rainforest at 

1100 m, and in mossy montane forest at 1900 m on Mt. Balbi. Notably, Pteralopex 

anceps and P. flanneryi have been collected syntopically at 150 m, near Buin in southern 

Bougainville (series at AM).  

Pteralopex anceps is also recorded from Choiseul on the basis of an unambiguous 

sight record reported by Bowen-Jones et al. (1997) from primary forest at 850 m in the 

vicinity of Mt. Maetambe (07o05’S, 157o01’E) (“identification of the bats was enabled… 

by the absence of large protruding ears … the chest was conspicuously white in colour”). 

Phillips’ (1968) earlier record of P. anceps from Choiseul is based on a previously 
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misidentified museum specimen of P. flanneryi (see above). This species has not been 

recorded from Buka (contra Flannery [1995b], Bonaccorso [1998], and Parnaby [2002b]), 

or Ysabel (contra Parnaby [2002b]); these distributional records are instead also based on 

misidentified specimens of P. flanneryi (see above). However, even though there no valid 

records to date, I suspect that this species does indeed occur on Ysabel (see Discussion 

below). 

 

Remarks on Pteralopex anceps 

 

Previous treatments 

 The correct identity and unique traits of P. anceps have generally been 

overlooked in the literature since Andersen’s (1909b, 1912) publications, with one 

exception: Hill and Beckon (1978) correctly described characteristic dental and pelage 

traits of this species on the basis of the holotype alone. Laurie and Hill (1954) incorrectly 

arranged P. anceps as a subspecies of P. atrata without supporting evidence, an 

arrangement later criticized on morphological grounds by Hill and Beckon (1978). 

Taxonomic concepts of P. anceps employed by Phillips (1968), Koopman (1994), 

Flannery (1995b), Bonaccorso (1998), and Parnaby (2002b) all failed to distinguish 

between P. anceps and P. flanneryi, which are sympatric on Bougainville and Choiseul, 

and thus refer to both of these species. However, a drawing figured by Bonaccorso 

(1998:463) correctly depicts the appearance and external diagnostic traits of this species. 

 

Wing measurements 

Representative wing measurements for an adult male (AM M6497) are as follows 

(measured from dry skins): pollex 64.4; D1M 19.9; D1P1 41.7; D2M 83.6; D2P1 20.3; 

D2P2 19.7; D3M 118.9; D3P1 72.4; D3P2 107.7; D4M 112.1; D4P1 64.3; D4P2 74.5; 

D5M 117.7; D5P1 48.4; D5P2 39.3. Andersen (1912:440) presented wing measurements 

for the immature holotype. 

 

Ecological observations 
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Four of the seven known museum specimens of Pteralopex anceps from 

Bougainville were collected at elevations of 1100 m or higher in rainforest or mossy 

montane forest, where the larger-bodied, shorter-furred P. flanneryi has never been 

recorded and may not occur (though more common in museum collections, P. flanneryi 

has not been collected above 200 m). On Choiseul, where P. flanneryi is also recorded, 

Bowen-Jones et al. (1997) observed P. anceps only in inland montane forest at 850 m, 

and, on the basis of local interviews, suggested that it does not occur in coastal forests 

there (the mountains of Choiseul rise to 1060 m; Table 5.8). These observations seem to 

highlight differences in habitat preference between P. anceps and P. flanneryi. The long, 

thick pelage of P. anceps (recalling that of P. pulchra, a moss forest endemic from 

montane Guadalcanal) lends additional support to this supposition. The mean altitude of 

all sites where P. anceps has been collected or observed is 800 m (n = 5, range 0 to 1900 

m); the mean for P. flanneryi is 50 m (n = 8, range 0 to 200 m). Structure and floral 

composition of higher-altitude forests on Bougainville were reviewed by Mueller-

Dombois and Fosberg (1997). 

Pteralopex anceps has been observed roosting solitarily “in a small hollow 

between branches” in a fig tree, and in a group hanging underneath a large fig tree about 

12 metres from the ground (Bowen-Jones et al., 1997: 212). Subadults (forearm 137 to 

138.5) have been collected in March and April on Bougainville (see specimens above). 

Nothing is known of the diet of this species, but its large incisors and small molars 

relative to sympatric P. flanneryi suggest trenchant dietary differences between the two 

species (see Discussion below). Judging from museum specimens, toothwear in older 

adults is extensive, suggesting tough-skinned fruits also form part of the diet (Flannery 

1995b). 

Maa (1968) recorded the batfly Cyclopodia macracantha longiseta (taken from 

AM M6497) from this species on Bougainville. 

 

Phylogeny 

Anatomically, P. anceps is in many ways the most highly-derived species of 

monkey-faced bat. It differs from other Pteralopex in its considerably deflected braincase, 

expanded incisors, reduced molars, and lack of lingual ridges on the lower first and 
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second molars. Within the genus Pteralopex (sensu stricto), a sister relationship is clearly 

evident between P. flanneryi and P. atrata (this chapter), and a close genetic relationship 

has been demonstrated between P. taki and P. pulchra (Ingleby and Colgan 2003), which 

complements morphometric and morphological evidence (Parnaby 2002b; my studies). 

The many autapomorphies of P. anceps offer no clues about the relationship of this 

species with these other species clusters, but its black fur and large size are two derived 

traits that unambiguously denote a sister relationship with P. flanneryi + P. atrata, an 

arrangement also intuitive on geographic grounds. Morphological evidence so far 

assembled indicates a cladistic topology as follows: (Mirimiri acrodonta, ((P. taki, P. 

pulchra), (P. anceps, (P. atrata, P. flanneryi)))).  No genetic studies have yet included 

samples of all six monkey-faced bat species, and molecular investigations of Pteralopex 

are an important priority for resolving the pattern, timing, and geography of 

diversification in the group (Giannini and Helgen in preparation). 

 

Conservation  

 

Museum specimens demonstrate that P. anceps has not been collected on 

Bougainville since 1968, despite some survey efforts (e.g. Flannery 1995b; Bonaccorso 

1998; S. Hamilton in litt.). The species was recorded most recently from Choiseul by 

Bowen-Jones et al. (1997), who observed the species only twice during six months’ 

fieldwork on Choiseul in 1995. Disturbingly, these authors reported that “only two men 

from more than 60 elders interviewed knew the local name for the animal” (Bowen-Jones 

et al. 1997:212). Given its limited distribution, apparent rarity, and restriction to old-

growth forests, the current IUCN designation of “Critically Endangered” for P. anceps 

(Hilton-Taylor 2000; Parnaby 2002b) is still appropriate, despite the present changes in 

the species’ taxonomic definition.  

 

 

Mirimiri Helgen, 2005 
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Diagnosis: The genus Mirimiri can be distinguished from all pteropodid genera but 

Pteralopex by the distinctive combination of morphological traits listed above 

(‘Monophyly of monkey-faced bats’). In addition, each of the following eight characters 

is perfectly diagnostic for Mirimiri with respect to Pteralopex: 

 

1. Postorbital processes not annectent to the zygoma in adults. 

2. Interorbital region of skull not conspicuously narrowed. 

3. M2 not strongly reduced relative to M1 (greater than half the mass). 

4. Labial margins of PM4 and M1 divided into three distinct cusps. 

5. Length of D4P2 subequal to D4P1. 

6. Five divided median ridges in the soft palate. 

7. Two serrated supplementary posterior ridges in the soft palate. 

8. Slight sexual dichromatism in pelage, with the back and rump more strikingly 

golden in males than females (more khaki-coloured in the latter). 

 

Of these eight traits that distinguish the monkey-faced bat genera, 

traits 4, 7, and 8 represent character states more highly derived in Mirimiri than 

Pteralopex, while (judging from their distribution among the Pteropodidae) the other 

states are probably more primitive. Parnaby (2002b:150) illustrated differences in traits 2 

and 5 between Mirimiri and Pteralopex graphically. The palatal ridges (traits 6 and 7) 

differ from Pteralopex not only in number, but also in details of structure (Parnaby, 

2002b:160). The cheekteeth of Mirimiri differ from Pteralopex not only in details of 

cuspidation along the labial margins of PM4 and M1 (as described above), but also in 

other features as reviewed in further detail by Hill and Beckon (1978). 

 

Content: Monotypic; comprising only M. acrodonta of montane Taveuni (Fiji). 

 

Etymology: Fijian, “mist” (Capell 1968), in allusion to the cloud forests this monkey-

faced bat inhabits, and appropriate for such an elusive and endangered animal. 
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Mirimiri acrodonta (Hill and Beckon, 1978) 

 

Holotype: BMNH 77.3097, adult male, skin and skull, from Des Voeux Peak (= Mt. 

Devo, 16o50.5’S, 179o58’W), 1170 m, Taveuni, Fiji, collected 3 May 1977 by W.N. 

Beckon. 

 

Other material examined: Three specimens from the type locality, collected in May 

1990 by Pavel German (AM M24030, adult male, 1190 m; AM M24031, adult female, 

1010 m; AM M24579, adult female, 1010 m). Apart from these three specimens and the 

holotype, this species is known only by one additional specimen (the paratype, 1190 m) 

and an individual that was netted but escaped (1170 m); see Hill and Beckon (1978:68, 

75). A previous record of M. acrodonta wings from a peregrine falcon nest in Fiji 

(Arnheim et al., 1990) is now known to be erroneous (Flannery 1995b:238). 

 

Diagnosis: As for the genus. 

 

Distribution:  

Mirimiri acrodonta is recorded only from mossy montane forest (i.e. cloud forest) 

on Des Voeux Peak on the volcanic Fijian island of Taveuni, at altitudes between 1000 

and 1200 m (Hill and Beckon 1978; Flannery 1995b). Various authors (e.g. Ash 1987; 

Flannery 1995a; Helgen 2005c) have equated the only confirmed locality for this species 

(Des Vouex peak) with Mt. Kototuranga, but these are actually two different mountains 

on Taveuni, with Kototuranga lying to the north-east of Des Vouex (N. Evenhuis in litt.). 

Flannery (1995b) provided brief notes about the local habitat at the type locality; 

aspects of the vegetation and microclimate of this unique forest (Fig. 6.10) were reviewed 

in useful detail by Ash (1987) and Mueller-Dombois and Fosberg (1997). This species 

probably occurs also in montane forest on the larger, adjacent island of Vanua Levu, 

particularly on Delaikoro Peak, where it is recorded by unvouchered observations (Hill 

and Beckon 1978; P. German pers. comm.; Flannery 1995b), but this awaits confirmation. 

If indeed it does occur on Vanua Levu, there is little reason to suspect that it will not be 

found to extend also to the large island of Viti Levu to the south, which was united as 
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part of a larger land-bridge island with Vanua Levu into the latest Pleistocene. Like 

Vanua Levu, Viti Levu also supports montane forest tracts (up to 1424 m) that remain 

incompletely unstudied mammalogically, though preliminary work in Viti Levu’s 

mountains was undertaken by Tim Flannery and Sandy Ingelby in 1989. 

The mean elevation of the four sites on Des Vouex where M. acrodonta has been 

mistnetted (Hill and Beckon 1978:68; Flannery 1995b) is 1140 m (range 1010 – 1190 m). 

 

Remarks on Mirimiri acrodonta 

 

Previous treatments 

 All that is known of the biology of the Fijian monkey-faced bat has previously 

been reviewed by Hill and Beckon (1978), Flannery (1995b), and Parnaby (2002b). Hill 

and Beckon (1978) provided an excellent descriptive morphological review; Parnaby 

(2002b) discussed additional museum specimens and figured the species’ skull, and 

Flannery (1995b) provided brief biological notes and figured a photograph of the species 

1in life. Drawing from allozymes, Ingleby and Colgan (2003) studied genetic differences 

between Mirimiri and Pteralopex, concluding that “the level of separation between Pt. 

acrodonta and its two congeners in the Solomon Islands [fixed differences at 38% of 

loci] … is about the level found in two other Pacific megachiropteran genera for which 

electrophoretic data are available [Nyctimene and Paranyctimene].” 

 

The Fijian biota 

 Mirimiri joins a number of other terrestrial vertebrate genera endemic to Fiji, 

including five living avian genera (Prosopeia, Phigys, Trichocichla, Lamprolia, and 

Xanthotis), three extinct avian genera (Natunaornis, Megavitiornis, and Vitirallus), one 

living snake genus (Ogmodon), an extinct iguanid genus (Lapitiguana), and the extinct 

mekosuchine crocodylian genus Volia (Stattersfield et al. 1998; Worthy 2000, 2001, 2004; 

Molnar et al. 2002; Pregill and Worthy 2003). The iguanid genus Brachylophus is 

another near-endemic genus, extending elsewhere only to Tonga (Gibbons 1981; Pregill 

and Worthy 2003). 
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 Mirimiri acrodonta forms part of a relatively depauperate Fijian bat fauna which 

also includes two flying-foxes (Pteropus samoensis and P. tonganus), the blossom-bat 

Notopteris macdonaldi, the sheathtail-bat Emballonura semicaudata, the mastiff-bat 

Chaerephon bregullae, and possibly a species of the vespertilionid genus Nyctophilus 

(Flannery 1995b; Helgen and Flannery 2002; Parnaby 2002a; Ingleby and Colgan 2003). 

Of these, M. acrodonta is clearly the most ancient element, and the only endemic taxon in 

the Fijian bat fauna apart from the flying-fox subspecies Pteropus samoensis nawaiensis 

Gray, 1870. 

 

Conservation 

 Mirimiri acrodonta is currently classified as “Critically Endangered” (Parnaby, 

2002b). Though little remains known of its general biology, this is a status it most 

certainly deserves. Whether this species extends to Vanua Levu or not, its total 

geographic range is minuscule. As Ash (1987) observed:  

“The extent of cloud-forest in Fiji is very limited, occupying only the ridges on the 

highest peaks [above about 900 m altitude]. In Taveuni cloud-forest occurs only along 

about 10 km of the main range and in the other islands it is restricted to 1-2 km of ridges 

around isolated peaks which are separated by distances of 30-100 m.” 

 

Ecomorphology and sympatry 

 

 Until relatively recently (Hill and Beckon 1978) all species of Pteralopex were 

thought to be allopatric. Today, three islands in the Solomons are known to support two 

sympatric species of Pteralopex. Flannery (1991) reported the first example when he 

documented the presence of both P. atrata and P. pulchra on Guadalcanal. There the two 

species appear to be altitudinally stratified, with P. pulchra restricted to mossy montane 

forests at 1200 m and above, and P. atrata occupying primary forest at lower elevations 

(Flannery 1991). Among other traits (see above), P. pulchra differs from P. atrata in its 

absolutely smaller body size and longer pelage (Flannery 1991, 1995b). 
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 On New Georgia, both Pteralopex taki and P. atrata have been recorded (this 

chapter), though the latter species is known from that island only by a single skull 

without accompanying elevational data. Pteralopex taki is thus far known only from 

lowland forest on New Georgia, Vangunu, and (formerly) Kulumbangra (= 

Kolombangara) (Flannery 1995b; Fisher and Tasker 1997; Parnaby 2002b). On New 

Georgia, P. atrata probably also occurs in lowland forest, as elsewhere it is known only 

from the lowlands of Guadalcanal. Thus, P. taki and P. atrata may well co-occur in 

lowland forest on New Georgia. If still present, P. atrata is no doubt much the rarer 

species, given that it was not encountered during extensive studies of pteropodids on New 

Georgia and adjacent islands during the 1990s (Flannery 1995b; Fisher and Tasker 1997). 

Though ecomorphological distinctions between these taxa are unstudied, their sympatric 

occurrence is no doubt facilitated in part by the absolute size difference between the two 

species: P. taki has a forearm length of 112.8 to 122.8 mm and an adult body weight of 

225 to 351 grams (Parnaby 2002b), while P. atrata has a forearm length of 129 to 147 

mm and an adult body weight of 438 to 506 grams (Table 6.2). 

 On Bougainville and Choiseul both Pteralopex anceps and P. flanneryi are 

recorded. These two species are not wholly stratified altitudinally, as they have been 

collected together in low-elevation forest (see above). Nor is the difference in body size 

between P. flanneryi and P. anceps as striking as the contrast between P. atrata and P. 

pulchra on Guadalcanal or between P. atrata and P. taki on New Georgia. Instead, 

Pteralopex anceps and P. flanneryi probably avoid direct competition by preferentially 

occupying forests at different altitudes (see account of anceps, above) and by utilizing 

different food plants. The latter is suggested by their very different dentitions, with, for 

example, P. anceps having relatively very large incisors and small molars and P. 

flanneryi with smaller incisors and larger molars. 

The feeding ecology of only one monkey-faced bat, Pteralopex taki, has been 

studied in any detail (Fisher and Tasker 1997); this small monkey-faced bat is known to 

eat 18 different species of fruit, including figs, Ngali nuts (Canarium), and certain fruits 

common in native gardens (e.g. Mangifera, Carica, Annona), as well as three species of 

flowers, including flowers from coconut palms (Cocos nucifera). Nothing is known of the 

diet of P. anceps, except that Bowen-Jones et al. (1997) observed the species roosting in 
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fig trees (Ficus) on Choiseul. As noted above, only two observations relevant to diet are 

available for P. flanneryi, both involving coconuts. In light of these observations, it is 

interesting to note Parnaby’s (2002b:158) following comments:  

 

“hunters in the Hograno district of Isabel … assured [me] that the Pteralopex in their 

region did not feed on coconuts, young or old. A number of people reported that the 

species chewed bark on the trunk of selected trees. The expectorated pulp of Pteralopex 

could evidently be readily recognized from that of Pteropus sp. by shape and greater size. 

Individuals were said to be equally likely to be encountered in coastal forests as on the 

higher elevations of the nearby mountains, which reach some 1000 m, the highest 

mountains on Isabel.”  

 

Though only Pteralopex flanneryi has been confirmed to occur on Ysabel, this 

species is thought to eat coconuts (though perhaps it is the flowers of the coconut palm 

that are utilized), and has never been collected above 200 m. It seems more likely that 

Parnaby’s informants were actually describing the behaviour of P. anceps, which has a 

wide documented elevational range. (Though not yet recorded from Ysabel, P. anceps 

definitely occurs on the adjacent islands of Bougainville and Choiseul, which were 

incorporated, with Ysabel, in the large Pleistocene land-bridge island of Greater Bukida.) 

I suspect that the larger, more robust molars of P. flanneryi are utilized to break open 

coconuts and hard fruits with powerful lateral bites (cf. Dumont and Herrell 2003; 

Marshall 1985). In contrast, the more strongly-developed incisors, anteriorly expanded 

braincase, and pronounced cranial klinorhynchy of P. anceps could potentially facilitate 

tree-gouging as described by Parnaby’s informants, as these craniodental attributes are 

shared to various extent with certain arboreal mammals in other tropical forests 

(especially certain primates and marsupials) that gouge tree bark to feed on tree exudates 

or insects (Dumont 1997; Vinyard et al. 2003). Confirmation of the habits of P. anceps 

must await further field observations, but perhaps P. anceps partially exploits a exudate-

feeding niche in the tropical forests of the remote, oceanic Solomon Islands, which 

otherwise support such a limited native mammal fauna (consisting only of bats and 

murine rodents; Flannery 1995b). Even if so, however, the extensively worn cheekteeth 
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of older individuals of P. anceps suggest that harder foods also factor significantly in the 

diet. 

 

Geography of monkey-faced bats and future survey priorities 

 

 Throughout the south-west Pacific, flying-foxes (species of Pteropus) are 

common inhabitants of islands of all sizes, including very small and extremely remote 

islands. Many aspects of their ecology and physiology are suited to survival on small 

islands (McNab 1994; McNab and Bonaccorso 2001), including predilection for or 

tolerance of disturbed habitats, such as secondary forest, native gardens, or cyclone-

damaged landscapes (Flannery 1990b, 1995b; Grant et al. 1997). In this regard, basic 

ecological requirements of flying-foxes contrast strongly with those of monkey-faced 

bats, despite their resemblance in size and external appearance. Across their range, 

monkey-faced bats (both Pteralopex and Mirimiri) occur only in or immediately adjacent 

to old-growth forests—probably necessary both for suitable roosting sites and favoured 

food plants (Fisher and Tasker 1997). In the case of P. atrata, P. flanneryi, and P. taki 

this is primary lowland forest, for P. pulchra and M. acrodonta this is montane forest 

above 1200 and 1000 m respectively, and for P. anceps this is both primary lowland and 

montane forest, though forests above about 800 m may be most important. Further, 

monkey-faced bats are not known from any island less than 400 km2 in area apart from 

Barora Fa and Puruata, small islands situated immediately along the respective coasts of 

the large islands of Ysabel and Bougainville (Table 5.8). This may suggest that monkey-

faced bats require relatively large areas of old-growth forest to sustain resident 

populations (though montane species may in some cases be restricted to quite small 

upland areas on their respective islands). Indeed, P. taki apparently disappeared from 

Kulumbangra in the mid-1970s (Flannery 1995b; Fisher and Tasker 1997), following 

extensive deforestation which claimed much of the island’s lowland forest over the last 

forty years (Whitmore 1989). 

Of the eleven ‘core’ islands of the Solomons greater than 400 km2 in area (i.e. 

excluding the outlying island of Rennell), eight are known to support (or to have until 

recently supported) at least one Pteralopex species (Table 5.8). The three exceptions are 
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the large islands of Malaita, Makira (San Cristobal), and Vella Lavella. Malaita and 

Makira are large, mountainous islands that have been very incompletely surveyed for 

mammals, and I suspect future surveys will show these islands to support species of 

Pteralopex (cf. Parnaby 2002b:161). Surveys are also needed to determine whether the 

distribution of P. taki extends to Vella Lavella, a poorly-surveyed island seemingly large 

enough to support a species of Pteralopex. In addition, as noted above, I suspect future 

fieldwork will demonstrate that P. anceps (as well as P. flanneryi) occurs on the large 

island of Ysabel. 

 At 435 km2, Taveuni in Fiji is the smallest island that supports a monkey-faced 

bat (M. acrodonta). As noted by Flannery (1995b) and Parnaby (2002b), surveys are 

necessary to establish whether this species extends to cloud forest on the adjacent island 

of Vanua Levu, which, though much larger (5538 km2) has lower mountains, with 

maximum elevation ca. 1030 m, versus 1241 m on Mt. Uluingalau on Taveuni (Ash 

1987). 

Finally, monkey-faced bat genera occur in the Solomon Islands (Pteralopex) and 

Fiji (Mirimiri), but have not yet been collected in the geographically intervening 

archipelago of Vanuatu (formerly the New Hebrides). Geological history may offer a 

partial explanation for the absence of monkey-faced bats in Vanuatu. Vanuatu is situated 

on the western, leading edge of the Pacific tectonic plate, and has been formed by the 

ongoing collision of the Pacific and Australian plates. The archipelago is geologically 

very young, such that 95% of Vanuatu’s land area is thought to have been uplifted only 

within the last 2 million years (Mallick 1975). It may be that when the ancestors of 

monkey-faced bats (then presumably better over-water dispersers than monkey-faced bats 

seem to be today) first dispersed throughout the present-day Solomon Islands and Fiji, 

most islands of Vanuatu were not yet above water, or were of insufficient size to support 

long-term populations (a similar explanation may apply to frogs of the genus Platymantis, 

which occur throughout the Solomons and in Fiji, but not in Vanuatu, which supports no 

native frogs). Molecular divergence studies will hopefully provide insightful perspective 

on this and other questions about the timing and geography of monkey-faced bat 

diversification. 
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Alternately, might the seeming absence of monkey-faced bats in Vanuatu be an 

artefact of insufficient survey efforts in appropriate habitat? Lowland forests throughout 

the many islands of Vanuatu have been relatively well-surveyed for mammals (e.g. 

Medway and Marshall 1975; Flannery 1995b; Helgen unpubl. data), and monkey-faced 

bats are not known to occur in these forests. However, mammal faunas from montane 

Vanuatu, specifically the higher peaks in the western part of the largest island—Espiritu 

Santo—remain poorly-known (Medway and Marshall 1975). Several of these mountains 

rise higher than 1000 m (the tallest being Mt. Tabwemasana at 1879 m) and mossy upper 

montane forests on these peaks (at and above about 1000 m) support an avifauna rather 

distinct from that of the lowlands, including the endemic montane starling Aplonis 

santovestris and the warbler Cichlornis whitneyi whitneyi (Bregulla 1992). If monkey-

faced bats are found to occur in Vanuatu, it will probably be in these mountains.  

 
 
 
 

Key to Species of Monkey-faced Bats (Pteralopex and Mirimiri)  

 

1a. Body size relatively small (FA < 130; CBL < 60); postorbital processes not annectent 

to the zygoma in adults; M2 not strongly reduced relative to M1 (greater than half the 

mass); labial margins of PM4 and M1 divided into three distinct cusps; length of D4P2 

subequal to D4P1; five divided median ridges in the soft palate; two serrated 

supplementary posterior ridges in the soft palate 

         Mirimiri acrodonta 

 

1b. Body size small to large (FA 112 – 170; CBL 52 – 76); postorbital processes 

annectent to the zygoma in adults; M2 strongly reduced relative to M1 (less than half the 

mass); labial margins of PM4 and M1 united in an elevated cusp; length of D4P2 

conspicuously longer than D4P1; six divided median ridges in the soft palate; three 

serrated supplementary posterior ridges in the soft palate 

         genus Pteralopex (2) 
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2a. Body size smaller (FA < 125; CBL < 56)       

           3 

 

2b. Body size larger (FA > 128; CBL > 61)  

           4 

 

3a. Dorsal fur dense and long, black; ventral fur dark with yellowish tips; teeth smaller 

(MTR < 20); second lower incisors separated from each other by at least half the breadth 

of each tooth 

         Pteralopex pulchra 

 

3b. Dorsal fur generally sparse, short, overall fur colour light brown, without yellowish 

venter; teeth larger (MTR > 20); second lower incisors nearly in contact or separated by 

less than half the breadth of each tooth 

         Pteralopex taki 

 

4a. Body size large (FA 141 – 160); pelage long and thick, fur of mid-back not adpressed; 

tibia, dorsal surface of the pes, and proximal third of the forearm very densely furred; 

overall colour blackish brown, but venter with a expansive yellow or white fur patch on 

the breast; incisors and canines relatively very large but cheekteeth relatively small 

except for PM4; PM4, M1, and M2 without unbroken, elevated lingual ridges along their 

lengths 

         Pteralopex anceps 

 

4b. Body size medium to very large (FA 129 – 169); pelage generally short; fur of mid-

back adpressed; tibia, dorsal surface of the pes, and proximal third of the forearm very 

sparsely furred; overall colour blackish brown above and below; cheekteeth relatively 

heavy; PM4, M1, and M2 with unbroken, elevated lingual ridges along their lengths 

           5 

 



 358 

5a. Size smaller (FA < 150, CBL < 67); rostrum less elongate (ONL / CBL = 0.491 – 

0.553) 

         Pteralopex atrata 

 

5b. Size larger (FA > 158, CBL > 71); rostrum more elongate (ONL / CBL = 0.575 – 

0.632) 

         Pteralopex flanneryi 
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Table 5.1. Selected skull measurements for Pteralopex atrata, P. flanneryi, and P. 
anceps. Values represent means ± SD, with ranges given below.  
 
 

 P. atrata  P. flanneryi P. anceps 

    
sample n = 13 a n = 7 b n = 4 c 
    

CBL 64.0 ± 1.46 74.2 ± 1.42 70.1 ± 1.08 
 61.80 – 66.62 71.52 – 75.63 68.53 – 70.96 
    

ONL 19.1 ± 0.80 23.0 ± 0.79 20.2 ± 0.58 
 17.80 – 20.38 21.82 – 23.94 19.50 – 20.80 
    

ZYG 38.8 ± 0.91 43.3 ± 0.95 40.3 ± 0.67 
 37.00 – 40.03 42.21 – 44.57 39.53 – 41.12 
    

BBC 23.2 ± 0.91 25.1 ± 1.00 26.6 ± 0.69 
 21.50 – 24.57 23.90 – 27.20 25.90 – 27.50 
    

MTR 24.6 ± 0.55 28.6 ± 0.54 25.7 ± 0.66 
 23.7 – 25.22 27.63 – 29.18 25.00 – 26.60 
    

MH 29.8 ± 1.00 34.7 ± 1.02 29.9 ± 0.59 
 28.35 – 31.11 33.05 – 35.77 29.16 – 30.38 
    
PL 36.2 ± 1.08 41.9 ± 1.14 38.6 ± 0.89 
 34.74 – 37.67 39.99 – 43.23 37.38 – 39.38 

 
a AM M3373, AM M19220, BMNH 34.7.2.31, BMNH 88.1.5.9, BMNH 89.4.3.1, 
MVZ 101673, MVZ 101674, SMF 44786, SMF 48306, SMF 48307, SMF 48308, 
SMF 48309, SMF 50721 
 
b AM M6282, AM M6347, AM M6498, BBM-BSIP 23682, USNM 276973, USNM 
276974, USNM 277112. 
 
c AM M6283, AM M6497, BBM-NG 61213, BBM-NG 61435. 
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Table 5.2. External measurements for Pteralopex atrata, P. flanneryi, and P. anceps. 
Values represent means ± SD, with ranges given below.  
 
 

 P. atrata P. flanneryi P. anceps 

    
sample n = 13 a n = 11 b n = 5 c 
    
FA 137.4 ± 5.19 164.0 ± 4.04 154.5 ± 9.11 
 129 – 147 159 – 169 141 – 160 
    

HB 217.1 ± 12.50 265.1 ± 12.81 260.4 ± 7.30 
 196 – 237 247 – 285 252 – 270 
    

E 17.5 ± 1.60 22.5 ± 2.04 23.8 ± 1.30 
 15 – 20 20 – 26 22 – 25 
    

WT 472 790 – 
 438 – 506 (n = 2) 790 (n = 1)  

    
 
a AM M3373, AM M19220, BMNH 34.7.2.31, BMNH 88.1.5.9, BMNH 89.4.3.1, 
MVZ 101673, MVZ 101674, SMF 44786, SMF 48306, SMF 48307, SMF 48308, 
SMF 48309, SMF 50721. Weights (in grams) from AM M19219 and AM M19220. 
 
b AM M6282, AM M6346, AM M6347, AM M6498, BBM-BSIP 23682, BBM-NG 
61066 (subadult with mature external measurements), FMNH 31561 (subadult with 
mature external measurements), USNM 276973, USNM 276974, USNM 277112, 
Leary and Pita (in litt.). Weight (in grams) from Leary and Pita (2000). 
 
c AM M6283, AM M6497, BBM-NG 61213, BBM-NG 61435, PNGM 22824. 
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Table 5.3. Selected dental measurements for Pteralopex atrata, P. flanneryi, and P. 
anceps.  
a = AM M6283; b = AM M6497; c = holotype of P. anceps (from Andersen, 1912:441). 
Values represent means ± SD, with ranges given below. w = width; l = length. 
 
 

 P. atrata P. flanneryi P. anceps 

 n = 12 n = 5 a b c 
      
canine length 5.4 ± 0.14 6.0 ± 0.23 6.00 – – 
 5.26 – 5.65 5.70 – 6.29    
canine width 4.2 ± 0.16 4.7 ± 0.34 4.18 – – 
 4.01 – 4.47 4.17 – 5.10    
canine height 7.6 ± 0.31 9.3 ± 0.32 9.76 – – 
 7.20 – 8.09 8.83 – 9.61    
PM

3
w 4.3 ± 0.25 4.6 ± 0.07 4.24 4.01 4.7 

 3.93 – 4.63 4.52 – 4.71    
PM

4
l 5.0 ± 0.21 5.8 ± 0.12 5.04 4.82 5.8 

 4.64 – 5.23 5.60 – 5.89    
PM

4
w 4.4 ± 0.24 5.0 ± 0.09 4.61 4.08 4.8 

 4.04 – 4.80 4.84 – 5.09    
M
1
l 4.4 ± 0.28 5.3 ± 0.14 4.74 4.68 5.0 

 4.06 – 5.00 5.02 – 5.39    
M
1
w 3.9 ± 0.12 4.5 ± 0.08 4.01 3.84 4.2 

 3.69 – 4.11 4.39 – 4.57    
M
2
l 3.0 ± 0.14 3.6 ± 0.16 3.13 2.83 3.2 

 2.80 – 3.20 3.32 – 3.70    
M
2
w 2.9 ± 0.13 3.3 ± 0.15 3.16 2.73 3.0 

 2.68 – 3.08 3.13 – 3.46    
PM3w 3.4 ± 0.17 3.8 ± 0.23 3.29 2.97 3.6 
 3.13 – 3.60 3.50 – 4.06    
PM4w 3.8 ± 0.13 4.4 ± 0.16 3.69 3.36 3.9 
 3.65 – 4.04 4.27 – 4.60    
M1w 3.8 ± 0.15 4.5 ± 0.18 3.62 3.43 3.9 
 3.55 – 4.04 4.23 – 4.64    
M2w 3.5 ± 0.13 4.0 ± 0.19 3.52 3.47 3.8 
 3.25 – 3.70 3.84 – 4.29    
M3w 2.7 ± 0.15 3.1 ± 0.06 3.00 2.60 3.0 
 2.51 – 3.00 3.00 – 3.16    
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Table 5.4. Factor loadings for Fig. 5.4. Principal components extracted from a covariance 
matrix of log-transformed craniodental variables. 
 
 

Variable PC1 PC2 

   
CBL -0.934 -0.141 
ONL -0.991 0.022 
ZYG -0.931 -0.132 
BBC 0.552 -0.832 
MTR -0.966 -0.043 
MH -0.977 -0.099 
   

Variance explained 88.11% 7.65% 
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Table 5.5. Factor loadings for Fig. 5.6. Principal components extracted from a covariance 
matrix of log-transformed craniodental variables. 
 
 
 

Variable PC1 PC2 

   
CBL -0.982 -0.130 
ONL -0.960 -0.228 
ZYG -0.949 0.003 
BBC -0.776 0.595 
MTR -0.957 0.184 
MH -0.961 -0.004 
   

Variance explained 89.11% 6.06% 
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Table 5.6. Selected qualitative contrasts between Pteralopex anceps and P. atrata / P. 
flanneryi. 
 
 
 P. anceps P. atrata and P. flanneryi 

   
Tibia heavily furred naked or sparsely furred 
Fur of mid-back not adpressed adpressed 
Fur of breast with white or yellow chest patch without chest patch 
Braincase wider relative to skull length narrower relative to skull length 
I
1
 and I

2
 larger, generally broader than long smaller, generally longer than broad 

PM
4
 and M

1
 anterior cingula weak anterior cingula heavy 

PM4 much longer than broad subsquare 
PM4, M1, and M2 without unbroken lingual ridges with unbroken lingual ridges 
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Table 5.7. Changes to Pteralopex taxonomy and distribution. 
 
Taxonomic and geography of Pteralopex: Parnaby (2002b) 

 

Pteralopex atrata: Guadalcanal 
Pteralopex anceps: Bougainville, Buka, Choiseul, Ysabel 
Pteralopex pulchra: Montane Guadalcanal (1200 m and higher) 
Pteralopex taki: New Georgia and Vangunu, formerly Kulumbangra 
Pteralopex acrodonta: Montane Taveuni (1000 m and higher), possibly Vanua Levu 
 

Taxonomic and geography of Pteralopex and Mirimiri: this study 

 
Pteralopex atrata: Guadalcanal, New Georgia 
Pteralopex flanneryi: Bougainville, Buka, Ysabel, Choiseul 
Pteralopex anceps: Bougainville, Choiseul, possibly Ysabel 
Pteralopex pulchra: Montane Guadalcanal (1200 m and higher) 
Pteralopex taki: New Georgia and Vangunu, formerly Kulumbangra 
 
Mirimiri acrodonta: Montane Taveuni (1000 m and higher), possibly Vanua Levu 
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Table 5.8. The eleven islands of the Solomon Islands (excluding the outlying island of 
Rennell) greater than 400 km2 in area, with area (km2), maximum elevation (m), and 
number of recorded Pteralopex species. an = P. anceps; at = P. atrata; fl = P. flanneryi; 
pu = P. pulchra; ta = P. taki.  

Areas and elevations are from Mayr and Diamond (2001:60), except for highest elevation 
for Choiseul (1060 m), taken from Bowen-Jones et al. (1997). 

 
 
Island   km

2  
m  species recorded 

 
Bougainville  8591  2591  2 (fl, an) 
Guadalcanal  5281  2448  2 (at, pu) 
Malaita   4307  1280  0 
Ysabel   4095  1250  1 (fl) 
Makira   3090  1040  0 
Choiseul  2966  1060  2 (fl, an) 
New Georgia  2044  1006  2 (at, ta) 
Kulambangra  704  1768  1 (ta: extinct) 
Vella Lavella  640  793  0 
Buka   611  402  1 (fl) 
Vangunu  544  1124  1 (ta) 
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Figure 5.1. Recorded distribution of Pteralopex species in the Solomon Islands. 
Above, recorded distribution of P. flanneryi (●) and P. atrata (▲). 
Below, recorded distribution of P. anceps (■ [definite], ? [possible]), P. taki (�), and 
P. pulchra (∆). 
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Figure 5.2. The Greater monkey-faced bat (Pteralopex flanneryi Helgen, 2005), in life. 
Painting by Peter Schouten, rendered from the holotype (Flannery and Schouten 2004).  
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Figure 5.3. Ventral coloration in sympatric Pteralopex anceps (AM M6283, above) and 
Pteralopex flanneryi (AM M6347, below), both from Bougainville. 
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Figure 5.4.  Principal component analysis: adult Pteralopex skulls from Bougainville. 
a = Pteralopex anceps; f = Pteralopex flanneryi. 
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Figure 5.5. Skulls of Pteralopex flanneryi (above: AM M6282, adult male, Bougainville) 
and Pteralopex atrata (below: AM M3373, adult male, Guadalcanal). Adapted from 
Flannery (1995b). 
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Figure 5.6. Principal component analysis of skulls of Pteralopex atrata (g = Guadalcanal; 
n = New Georgia) and Pteralopex flanneryi. b = Bougainville; c = Choiseul; y = Ysabel 
(subadult); bu = Buka (subadult). 
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Figure 5.7. Skull of Pteralopex anceps (AM M6283, young adult male, Bougainville).  
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Figure 5.8. Skull of Mirimiri acrodonta (AM M24030, adult male, Taveuni). 
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Figure 5.9. The Fijian monkey-faced bat (Mirimiri acrodonta), from Taveuni, in life. 
Photograph by Pavel German. 
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Figure 5.10. Cloud forest on Mt. Des Vouex, Taveuni, Fiji, 1100 m: habitat of Mirimiri 
acrodonta. Photograph by Tim Flannery. 
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Chapter 6 

 

Patterns of endemism and diversity in the Melanesian mammal fauna: toward a 

Community Ecology and Historical Biogeography for Melanesian mammals 

 

In closing, I briefly consider here the ecological and biogeographic implications 

of the taxonomic changes developed above in regard to the Melanesian mammal fauna as 

a whole (i.e. concerning the complexity of local faunas and the evidence for geographic 

patterning in the regional fauna), and develop recommendations for further study and 

clarification. 

 
Cataloguing ecologically complex faunas: new diagnoses of sympatry and other 

geographic interactions from this thesis 

 

Pteralopex 

In previous reviews (Flannery 1991, 1995b, Parnaby 2002b), Guadalcanal has 

been considered to be the only island in the Solomon Archipelago with more than one 

species of monkey-faced bat (co-occurrence of Pteralopex atrata and P. pulchra, as 

initially demonstrated by Flannery 1991). As documented in detail above (and in Helgen 

2005c), monkey-faced bat specimens previously referred to P. anceps from modern 

islands united in the Pleistocene landmass of Greater Bukida (Solomon Archipelago) are 

now known to represent two sympatric species with different apparent preferences in diet 

and forest habitat, which differ in many external, cranial, and dental aspects. Further, 

Pteralopex atrata, previously known only from Guadalcanal, has now been shown to 

extend to New Georgia, where P. taki also occurs. In total these elucidations of sympatry 

reveal that two species of Pteralopex co-occur on the modern islands of Bougainville, 

Choiseul, Guadalcanal, New Georgia, and probably on Ysabel—the five largest islands in 

the northern Solomons (Helgen 2005c; Mayr and Diamond 2001), indicating more 

complex ecological interactions within this remarkable genus than previous authors have 

suspected. I fully expect that future fieldwork (or further recovery and study of subfossil 
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deposits) will identify both additional new taxa in the genus and further examples of past 

or present sympatric interactions. 

 

Pseudohydromys and Mirzamys 

 The genus Pseudohydromys has been shown in Chapter 2 to be much more 

diverse than previous estimates have indicated (Musser and Carleton 2005). This is due in 

part to a change in the taxonomic scope of the genus (now incorporating Neohydromys, 

Mayermys, and “Microhydromys” musseri), the new discovery in the field of additional 

full species (P. berniceae) and allospecies (P. germani), and the critical study of 

previously-examined series (P. carlae from the Huon Peninsula, P. sandrae from Mt. 

Sisa). However, this jump in recognized diversity is also born of the demonstration that 

museum samples previously referred to P. murinus (Laurie 1952; Flannery 1995a; 

Musser and Carleton 2005) actually represent two biological species (P. murinus and P. 

eleanorae), as well as the demonstration that series referred in the past to 

“Pseudohydromys occidentalis” (Menzies and Dennis 1979; Ziegler 1982; Flannery 

1990a, 1995a; Musser and Carleton 1993, 2005) represent not only multiple biological 

species (P. occidentalis and P. patriciae) but also multiple, sympatric generic-level 

lineages (i.e. incorporating both Mirzamys louiseae and M. norahae). In resolving the 

taxonomy of these moss-mouse lineages, this revision has also elucidated considerable 

sympatric biological diversity that was previously undiagnosed.  

 

Mallomys 

Discussions of sympatry amongst various Mallomys taxa, especially M. 

rothschildi, M. aroaensis, and M. istapantap, are available above (Chapter 3). The 

primary contribution of this thesis in this regard is the demonstration (based on new 

specimen examinations) that sympatric interactions between those three taxa are more 

geographically and altitudinally widespread than previously believed, especially in light 

of the argument that the taxonomic concept of “Mallomys rothschildi weylandi” 

developed by Flannery et al. (1989) probably instead represents two sympatric species 

(M. aroaensis and M. rothschildi, as previously documented in eastern New Guinea; 
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Flannery et al. 1989), and a third taxon—what I regard as “true” M. r. weylandi, a 

geographically outlying subspecies endemic to the Weyland Range.  

 

Other examples 

The following illustrative examples draw in part from information which has been 

recently published by other taxonomic workers (e.g. Musser and Carleton 2005; Woolley 

2005) but are based in greater part on my own newly-submitted or other recently-

completed research, summarized here out of interest and relevance.  

 

Uromys 

 I have recently completed a taxonomic revision of Uromys, a genus of large 

murines recently revised by Groves and Flannery (1994). I have elected not to include 

this revision as a chapter in this thesis, but I will submit it for publication shortly. The 

principal discovery of importance is the demonstration that populations of Uromys 

included in the taxonomic concept of “U. caudimaculatus” by Groves and Flannery 

(1994) and most earlier authors (i.e. starting with Tate 1951) comprise a minimum of five 

species-level taxa. In addition to true U. caudimaculatus, (which is widely distributed 

throughout lowland and lower montane areas, to 2000 m, in New Guinea, northern 

Queensland, and on various adjacent islands), these include three biological species that 

directly co-occur with U. caudimaculatus: U. nero Thomas, 1913, U. scaphax Thomas, 

1913, and U. sherrini Thomas, 1923, and one additional insular species, U. siebersi 

Thomas, 1923, endemic to the oceanic Kai Islands. All of these various Melanesian taxa 

can be diagnosed relative to U. caudimaculatus and to one another in a straightforward 

manner using both external and cranial criteria, and they form separate clusters in 

Principal Component Analyses using standard craniometric landmarks. (Notably, a 

discriminant analysis featured by Groves and Flannery [1994:152] distinguished both U. 

nero [represented in the analysis by their samples 10 and 14] and U. scaphax [represented 

in the analysis by their samples 8, 11 and 13]; and the wide variation represented within 

their sample 6 [“Australian mainland”] comprises the craniometric variation of two 

biological species, U. caudimaculatus and U. sherrini.) 
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 Uromys nero has a darkened back, small file-like tail scales, a tail shorter than the 

head and body, a wide bony palate, a long rostrum, short subparallel incisive foramina, 

usually has a dorso-ventrally (as well as anterior-posteriorly) bicoloured tail, and 

averages larger than U. caudimaculatus. It co-occurs widely with U. caudimaculatus 

throughout hill and lower montane areas of New Guinea both north and south of the 

Cordillera, and has been collected syntopically with that species at various locations. The 

recently-described taxon Uromys boeadii Groves and Flannery, 1994, endemic to Biak, is 

in fact an allospecies intimately-related to U. nero of the mainland (Uromys emmae 

Groves and Flannery, 1994 is an allospecies related to U. caudimaculatus sensu stricto). 

Uromys scaphax is similar to U. nero is many features (especially in its wide palate, short 

tail, and small tail scales), but averages smaller than U. caudimaculatus, has an even 

more blackish dorsum than nero, and has an almost-entirely black tail, with yellowish 

pigmentation restricted to a mottled zone at the tip. Uromys scaphax appears to be 

endemic to the southern lowlands of New Guinea, where it apparently co-occurs with U. 

caudimaculatus; it appears to be regionally sympatric but stratified at lower elevations 

relative to U. nero along the southern slopes of the Central Cordillera. Uromys siebersi of 

the Kai Islands is an allospecies immediately related to U. scaphax of the adjacent New 

Guinea mainland (only U. caudimaculatus is recorded from the Aru Islands) which is 

craniometrically and dimensionally similar to U. scaphax but has fundamentally different 

pelage patterning (lacking the blackish dorsum, and possessing a dorso-ventrally and 

antero-posteriorly bicoloured tail).  

 The Australian “sibling species” U. caudimaculatus and U. sherrini, the latter of 

which occurs with U. caudimaculatus throughout the Wet Tropics area (AM, AMNH, 

CSIRO, SAM) are a more “cryptic” pair (Helgen and Aplin in prep.). Though Thomas 

(1923a) quite clearly articulated long ago the basic morphological features of sherrini and 

its species-level status, Ellerman (1949), Tate (1951), and most other authors including 

Groves and Flannery (1994) have overlooked its true status. Externally these taxa differ 

only in subtle features, including the hairiness of the pinna (virtually naked in U. sherrini, 

lightly but conspicuously furred in U. caudimaculatus), in average colour (with shorter 

yellowish tipping on dorsum giving U. sherrini a slightly duskier appearance), and in the 

size of the manus and pes (more gracile in U. sherrini). However, the skulls of these two 
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sympatric taxa are very different. Uromys sherrini differs from U. caudimaculatus (as 

represented by skulls both from Cape York and a number of skulls from the Atherton 

area) in its shorter, blunter rostrum/nasals, narrower palate and less divergent toothrow, 

slightly smaller teeth, relatively less reduced third molars, narrowed, parallel interorbital 

margins and extensive supraorbital ridging, uninflated hamular processes, distinct shape 

of the fronto-parietal and squamoso-parietal sutures, and in the upper molars’ weakly 

developed posterior fossettes on the first and second molars. The skulls are also cleanly 

separable in Principal Component Analysis on standard cranial landmarks. 

 In summary, my examinations of qualitative anatomical, morphometric, and 

geographic information in combination serve to demonstrate that current taxonomic 

concepts of Uromys caudimaculatus incorporate a minimum of four biological species, 

an extraordinary amount of described but overlooked diversity (i.e. all taxa that I have 

diagnosed have available names but have been uncritically synonymised by all recent 

reviewers), with presumably complex sympatric interactions throughout the Australo-

Papuan tropics. In particular, the discovery that Australian populations of Uromys 

traditionally referred to U. caudimaculatus actually represent two sympatric biological 

species has a potentially significant impact on interpretations of many previous studies 

regarding the cytogenetics and ecology of U. caudimaculatus in the Australian Wet 

Tropics, which have assumed that only one large species of Uromys lives in the area (e.g. 

Baverstock et al. 1976, 1982; Comport and Hume 1998; Goosem 2000, 2003; Harrington 

et al. 2001; Laurance 1994; Watts and Aslin 1981; Williams 1997).  

 

Myoictis 

 Recent taxonomic treatments of the dasyurid genus Myoictis recognize only one 

(e.g. Flannery 1995a) or two species (e.g. Groves 2005a). Recently, Woolley (2005) 

published a comprehensive revision of the genus based on essentially every available 

museum specimen, documenting in detail the existence of four morphologically well-

defined species. Two of these are widely distributed in lowland areas—M. melas (Müller, 

1840) in lowland to lower montane (to 1800 m) forests throughout northern, western, and 

south-western New Guinea, including various land-bridge and near oceanic islands 

(Yapen, Salawati, Waigeo) and M. wallacei Gray, 1858 from lowland forests of the Aru 
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Islands, Trans-Fly region, and south-eastern New Guinea, from sea level to ca. 900 m. 

Two additional, newly-diagnosed species are restricted to hill and lower montane forests 

in eastern New Guinea—the newly-described M. leucura Woolley, 2005, distributed 

along the southern slopes of the Central Cordillera from the Kikori River Basin to the 

Owen Stanleys (650 to 1600 m) and the newly-resurrected taxon M. wavicus Tate, 1947 

known at present only from the northern slopes of the Central Cordillera in the general 

vicinity of Wau (documented from 975 to 1810 m). Of particular interest in 

documentation of regional sympatry is the case of M. wallacei and M. leucura, both of 

which are recorded from the southern slopes of the Owen Stanley Range. Here M. 

wallacei is recorded by a specimen collected at Avera on the Aroa River (BMNH 

1939.3226, collected by A.S. Meek), while M. leucura is documented by specimens from 

mountains on the adjacent Vanapa River (MSNG 10461) and the “Vanapa River Valley” 

(JM 13672), and another from the vicinity of Mt. Victoria or Vanapa River (BMNH 

1939.3225); none of these have associated elevational data. The exact altitudinal 

provenance of most of Meek’s specimens, including those from “Avera”, is an argued 

point (e.g. Heron 1975); Woolley (2005:337), citing Blayney (1901), determined the 

altitude of origin for the Myoictis specimen from Avera as “923 m” though Taylor et al. 

(1982:206) earlier gave the elevation of the same locality as “200 m”. Given that “Avera” 

is the type locality for Microperoryctes ornata (Thomas, 1904), Anisomys imitator 

Thomas, 1904, and Hyomys meeki Thomas, 1904 (= Hyomys goliath [Milne-Edwards, 

1900]), at least some collecting by Meek or his native assistants at Avera must have taken 

place above 1000-1200 m, the lower elevational floor for each of these taxa (Helgen 

2007). In any case, it is clear from available specimens that M. leucura and M. wallacei 

are both broadly distributed in south-central to south-eastern New Guinea, have 

overlapping elevational ranges, and (as the Owen Stanley examples attest) have been 

recorded in the same broad geographic area; they can at the very least be considered 

regionally sympatric (if never actually syntopic). Nothing is known of potential 

interactions between M. melas and M. wallacei (the geographic ranges of which 

presumably abut or overlap somewhere in south-central New Guinea), between M. melas 

and M. wavicus (which may abut or overlap on the northern slopes of the Cordillera), or 

between M. melas and M. leucura (which occupy the south-western and south-eastern 
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slopes of the Central Cordillera, respectively).  In short, Myoictis is a further good 

example of a Melanesian mammal lineage until recently considered a single species but 

now known to consist of multiple (at least four) morphologically well-defined species, at 

least some of which presumably exhibit complex ecological interactions (e.g. elevational 

replacement, occasional syntopy) with respect to one another.  

 

Leptomys 

 Recent taxonomic treatments of the terrestrial hydromyin genus Leptomys 

recognize only one species, L. elegans (e.g. Flannery 1990a) or three species—L. elegans, 

L. ernstmayri, and L. signatus (e.g. Musser and Carleton 1993, 2005). I have recently 

completed a collaborative revision of the genus, to be published elsewhere (Musser et al. 

2007), which documents the existence of at least six species in the genus: L. elegans from 

south-central New Guinea and the Papuan Peninsula (south-eastern New Guinea) both 

north and south of the Cordillera (distributed from the Kikori River Basin in the west to 

the southern slopes of the Owen Stanleys, extending round to the north side of the 

Cordillera in the Maneau Range, the Bowutu Mountains, and in the outlying mountain 

block of Mt. Victory); L. signatus of the Fly and Kikori River drainages; L. ernstmayri of 

the Eastern Highlands (Mt. Missim to Mt. Karimui), extending also to the outlying 

mountains of the Huon Peninsula and the Adelbert Range; and new species from lower 

montane forests in the Owen Stanley Ranges, the Arfak Mountains, and the Foja Range, 

respectively. Of particular interest in this discussion of ecological interactions between 

congeners are the geographic and elevational ranges of L. elegans, L. signatus, and the 

new species from the Owen Stanleys (here “Leptomys sp. A”). Throughout the Papuan 

Peninsula, Leptomys elegans has a recorded elevational range of 400 to 1600 m, while 

Leptomys sp. A occurs in the same region at elevations between ca. 1200 and 1540 m. 

Though the two have yet to be taken syntopically, they are certainly regionally sympatric 

and on the basis of their recorded localities and elevations I predict that they are likely to 

overlap locally, at least on occasion. Similarly, both L. elegans and L. signatus are now 

recorded from the Kikori River Basin, where they have similar elevational ranges (500 to 

1500 m for elegans, 400 to 1400 m for signatus—judging from specimens at AM and 

BBM). (L. signatus was long known only from the type series from forest at sea level on 
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Sturt Island in the Fly River [Flannery 1995a; Musser and Carleton 2005], but is also 

represented by two specimens from Mt. Bosavi in Southern Highlands Province at BBM 

and by a recent specimen collected by Tanya Leary on the Darai Plateau, Gulf Province.) 

Further study in south-central New Guinea will be necessary to establish whether the 

ranges of L. elegans and L. signatus are sharply parapatric within the Basin or whether 

these distinctive but closely-related species overlap geographically in hill forest. Like 

Myoictis, Leptomys is another example of a lineage that until recently was often 

considered to represent a single species, but which is now known to consist of many (at 

least six) morphologically well-differentiated species, at least some of which appear to be 

characterized by regional sympatry and clear-cut geographic parapatry with respect to 

one another, if not direct syntopy. 

 

Pteropus 

 A majority of my time during my doctoral studies has been spent researching the 

taxonomy and phylogenetic relationships of Australasian fruit-bats, from the Sunda Shelf 

and Philippines to Vanuatu and Fiji. Only a very small portion of this work has yet been 

published (e.g. Helgen 2004, 2005c), but much completed work is available in 

manuscript form. One recently completed revision of particular interest concerns the 

Northern Melanesian flying-fox Pteropus admiralitatum Thomas, 1894, a species often 

confused with other flying-fox species, traditionally credited with a very wide geographic 

range (Flannery 1995a; Bonaccorso 1998). While Pteropus admiralitatum is in reality a 

very widespread species, occupying (primarily very small) islands from the Admiralty 

group in the north-west to the islands of Ontong Jawa, Dai, Malaita and the Russell 

Group (Solomon Archipelago) in the south-east, many specimens referred to 

admiralitatum by previous authors (Flannery 1995b; Bonaccorso 1998) in fact represent 

other various species of Pteropus. For example, records of P. admiralitatum from New 

Britain and adjacent islands, and the outlying Bismarck island of Tench actually represent 

P. hypomelanus, and records from the St. Matthias Islands in the north-eastern Bismarcks 

actually represent a distinctive undescribed species (distinguished from P. admiralitatum 

by colour pattern, much larger size, and shape-related craniometric distinctions). The 

most important taxonomic realization regarding P. admiralitatum, however, is that 
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Pteropus solomonis Thomas, 1904, long regarded as a synonym of the former species 

(e.g. Laurie and Hill 1954:33), is in fact a distinctive biological species: P. solomonis, a 

species distributed throughout the western and central Solomon Islands, differs from P. 

admiralitatum in pelage coloration, pelage distribution (e.g. it has a furred tibia—

unfurred in admiralitatum), patterns of craniometric variation (it separates cleanly from P. 

admiralitatum in craniometric principal component analyses using standard cranial 

landmarks), and qualitative dental characters; unlike P. admiralitatum it is generally 

found on larger islands rather than small islets (such as Malaita, Guadalcanal, and various 

islands of the New Georgia Group: e.g. Vella Lavella, Kolombangara, New Georgia, 

Vangunu), and even occurs sympatrically with P. admiralitatum on Malaita. This last 

island (Malaita) deserves special note. On all other islands in its distribution, where P. 

solomonis occurs in the absence of P. admiralitatum, P. solomonis is a lowland taxon, 

typically occurring down to sea level; on Malaita, the only island on which both P. 

admiralitatum and P. solomonis definitely occur, P. admiralitatum is recorded from 

coastal areas (specimen at AM), while P. solomonis is recorded only from montane forest 

at 800 m and above (specimens at AM and AMNH). This type of complex ecological 

interaction between similar congeners (i.e. expression of differential altitudinal ranges on 

different islands depending on the presence or absence of a particular congener) is of 

enormous potential interest; though such altitudinal interactions are well-documented 

amongst various avian congeners in Northern Melanesia (reviewed in detail by Mayr and 

Diamond 2001), they have not previously been elucidated in mammals from the region.  

 Another interesting type of geographic “overlap” seen in Northern Melanesian 

Pteropus concerns checkerboard insular distributions, wherein ecologically-similar 

congeners do not co-occur on the same island, but segregate within a region by island in a 

checkerboard fashion. A good example of this also involves P. admiralitatum. In the 

north-eastern Bismarck Archipelago three similar species of Pteropus occur, two of 

which (P. admiralitatum and P. hypomelanus) are widespread in the region, the 

remaining species, which is undescribed (see above), being endemic to the St. Matthias 

archipelago (Mussau, Emirau, and Elouau islands). Populations of P. hypomelanus occur 

throughout much of the central Bismarcks, to the south of the St. Matthias Group (on 

Long, Umboi, New Britain, and the Duke of York Group) but the species is also 
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represented by an outlying population on the island of Tench, to the east of the St. 

Matthias Group. Likewise, records of P. admiralitatum from within the Bismarcks 

originate both from the Admiralty Group (Manus and satellites), situated due west of the 

St. Matthias Group, as well as from the outlying islands of Tingwon, Tabar, Fead (= 

Nuguria), and Nissan, remote and widely scattered islands that fringe New Ireland, to the 

south and east of the St. Matthias Group (the species also extends to the south, 

throughout the north-eastern Solomon Archipelago). In other words, in the remotest parts 

of the Bismarcks, these three closely-related but morphologically sharply-differentiated 

species of Pteropus occur in a scattered and overlapping manner amongst islands, and 

clearly maintain their morphological homogeneity across this island-scape, but are never 

recorded on the same island. Though this is by definition a case of allopatry, I tend to see 

these checkerboard distributions as a “regional sympatry” of sorts (or at least an insular 

variety of parapatry)—the bat taxa in question are sufficiently well-differentiated such 

that they are always easily identified (and thus show no sign of interbreeding), and 

although they have never been recorded syntopically, I strongly suspect these most of 

these various islands are within long-term “cruising distance” for these large-bodied, 

small-island-specialized bats, at least in the case of the widely-distributed taxa (P. 

hypomelanus and P. admiralitatum). Current taxonomy (e.g. Flannery 1995b; 

Bonaccorso 1998) attributes all of these remote insular populations to “Pteropus 

admiralitatum”, obscuring the ecological insight inherent in this distributional pattern. 

 A similar example of a previously-undiagnosed checkerboard distribution 

amongst Pteropus taxa derives from islands fringing the Vogelkop Peninsula of western 

New Guinea. Here the large flying-fox Pteropus pohlei is endemic to the islands of 

Numfor (an oceanic island) and Yapen (a land-bridge island) in Cenderawasih Bay, and 

the wealth of museum specimens available from these islands suggests that it is a 

common species. However, because this species does not occur on the mainland of New 

Guinea, I presume that the Yapen population was established (presumably from Numfor) 

following Yapen’s Late Pleistocene vicariance from the mainland with rising sea levels. 

A flying-fox closely-related to P. pohlei but much (absolutely) smaller-bodied (and 

currently unnamed) occurs in Cenderawash Bay’s more outlying “Schouten Group”, 

consisting of the oceanic islands of Biak-Supiori and small satellites (such as Rani and 



 387 

Owii); remarkably, this latter species is also recorded by a small series of 

(morphologically equivalent) specimens from the large island of Waigeo in the Raja 

Ampats, on the other side of the Vogelkop Peninsula. It is difficult to envision the origin 

of this distribution: if the smaller species is capable of dispersing between Waigeo and 

Biak, and the larger species between Numfor and Yapen, even in the long term (i.e. even 

over the course of many generations), it seems a mystery how the two taxa would have 

initially differentiated. One possibility might be that dispersal between Waigeo and Biak 

is an unusually infrequent event, and one or the other of these populations is rather 

recently established (i.e. the smaller form differentiated on Waigeo far to the west of 

Cenderawasih Bay, and only more recently has colonized the Bay, perhaps displacing P. 

pohlei in Biak-Supiori, or perhaps the two taxa diverged in close proximity on the 

oceanic islands of Biak-Supiori and Numfor, with P. pohlei later colonizing Yapen faster 

than the smaller species, and the smaller species more recently reaching Waigeo by 

chance or waif dispersal). In any case, this is a another example of closely-related yet 

sharply-differentiated flying-fox taxa which, though allopatric in insular distribution, 

might be seen as occurring in more-or-less “regional sympatry” (or again, an insular 

manner of parapatry), in that the various Cendarawasih Bay islands on which the two 

species occur could possibly be within individual “cruising distance” capabilities. In this 

case, some information about the movements of individual animals would further 

illuminate our understanding of this situation. Does Pteropus pohlei ever move between 

Numfor and Yapen? Does the smaller species move between Waigeo and Biak?  How 

genetically divergent are these two taxa in the first place? Genetic and radiotracking 

studies of both species would be especially illuminating in this case. 

 

Nyctimene 

 A similar example of widespread checkerboard insular overlap concerns 

populations of tube-nosed bats from the East Papuan Islands (cf. Koopman 1982) and the 

Bismarck Archipelago traditionally referred to the single species Nyctimene major 

Dobson, 1877. Within the East Papuan and Bismarck Islands, three subspecies of N. 

major have traditionally been recognized: N. m. major of the Bismarck Archipelago, N. m. 

geminus Andersen, 1910 of the D’Entrecasteaux and Louisiade Archipelagos, and N. m. 
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lullulae Thomas, 1904, a smaller-bodied population from Woodlark Island (Laurie and 

Hill 1954; Koopman 1982; Hill 1983; Flannery 1995b; Bonaccorso 1998). Studies by 

Hill (1983) and myself have confirmed that populations morphometrically equivalent to 

Woodlark lullulae occur on various North Coastal Islands of Papua New Guinea (e.g. 

Bagabag, Karkar) far to the north and east of the East Papuan Islands (cf. Koopman 

1979), and on several other small islands in the East Papuan region (the oceanic islands 

of Kiriwina and Alcester and the land-bridge island of Sideia). East Papuan Island 

populations attributed to geminus, on the other hand, bear close morphometric 

resemblance to N. m. major of the Bismarck Archipelago and N. m. scitulus and N. m. 

santacrucis, the Solomon Islands representatives of the species, but differ absolutely in 

various craniodental measurements from lullulae-like populations (Helgen unpublished). 

An allozyme study by Donnellan et al. (1995) showed that populations attributable to 

lullulae (from Woodlark, Alcester, Sideia, and Karkar) have fixed differences at more 

than 10% of loci relative to populations attributed to geminus from the D’Entrecasteaux 

islands. This level of allozymic divergence is similar or greater than that between other 

sibling species of fruit-bats—both within the genus Nyctimene and within other genera 

(cf. Donnellan et al. 1995; Ingleby and Colgan 2003; Macaranas et al. 2003). If, on this 

basis, N. lullulae is regarded as a species distinct from geminus (which, on morphometric 

grounds, would appear to be best regarded as a synonym of N. major), then the 

geographic ranges of N. lullulae and N. major are seen to overlap in a remarkable 

checkerboard fashion, with N. lullulae in the North Coastal Archipelago, on Woodlark 

and Alcester, and on Sideia, and N. major on the geographically-intervening Bismarck 

Archipelago and on various intervening East Papuan Islands. Nyctimene major apparently 

dominates on the larger islands of the region, N. lullulae on the smaller. A further 

relevant point here concerns the systematic status of Nyctimene masalai. Nyctimene 

masalai Smith and Hood, 1983, is an enigmatic, medium-sized Nyctimene originally 

described from New Ireland (where it has been recorded syntopically with N. major); 

other workers have variably regarded it as a distinct species (Smith and Hood 1983; 

Emmons and Kinbag 2001) or incorporated it into broad taxonomic concepts of 

Nyctimene albiventer (Gray, 1863) (e.g. Flannery and White 1991; Flannery 1995b) or 

Nyctimene vizcaccia Thomas, 1914 (e.g. Bonaccorso 1998), both of which are species-
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complexes. According to my own examinations, specimens referred to masalai agree in 

body size (weight > 45 grams), external proportions, and cranial size and shape with N. 

lullulae rather than N. albiventer/vizcaccia (weight < 38 grams), conclusions that echo 

the findings of Emmons and Kinbag (2001). (Flannery and White’s [1991] Bismarck 

sample of “albiventer” at AM, appears to consist of specimens referrable to both masalai 

and albiventer.) I regard masalai as a junior synonym of lullulae, indicating that N. 

lullulae and N. major occasionally co-occur on the largest islands of the Bismarcks, if 

never on smaller islands in the region. Judging both from their syntopic occurrence in 

New Ireland and their checkerboard insular distributions, Nyctimene major and N. 

lullulae clearly represent distinct biological species. 

As a final observation on the distribution of taxa within the Nyctimene major 

complex, I note that previous authors have regarded N. major as a “supertramp” species 

(cf. Diamond 1974) which occurs on small and medium-sized islands but does not extend 

to continental mainland of New Guinea (Koopman 1979; Flannery 1995a, 1995b; 

Bonnacorso 1998). Though it is clearly correctly regarded as a supertramp, this species 

does occasionally extend to the mainland, as shown by the holotype of Nyctimene 

geminus, which was apparently taken on the New Guinea mainland “south of Huon Gulf” 

(Andersen 1912) and one additional specimen taken at Bara Bara in Milne Bay Province, 

Papua New Guinea (MSNG, unregistered). Like the small-island-specialist flying-fox 

Pteropus hypomelanus, Nyctimene major, though a supertramp, should be added to the 

list of species that can indeed be found in mainland New Guinea (cf. Flannery 1995a). 

 

Microperoryctes 

 Recently, I published a taxonomic revision in which a new species of 

Microperocytes (M. aplini) was described from the Arfak Mountains of western New 

Guinea and in which M. ornata and M. longicauda (traditionally considered conspecific; 

cf. Flannery 1995a) were considered separate biological species on account of perceived 

geographic overlap between these taxa in the Star Mountains, in the middle of New 

Guinea’s expansive Central Cordillera (Helgen and Flannery 2004a). Since the 

publication of this revision, I have studied morphological variation in Microperoryctes in 
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much greater detail and have prepared a new revision of the genus (to be submitted after 

the completion of my doctoral studies), containing considerable new insight.  

As previous authors have documented (e.g. Stein 1932; Aplin and Woolley 1993; 

Helgen and Flannery 2004a), the smaller-bodied taxa Microperoryctes murina, M. aplini, 

and M. papuensis are each morphologically distinctive species restricted to relatively 

limited geographic areas (the Weyland Range, Arfak Mountains, and Owen Stanley 

Ranges, respectively). However, my interpretations of taxonomic boundaries among 

larger Microperoryctes depart markedly from the accounts of earlier authors, including 

Helgen and Flannery (2004a). It is now evident to me that two distinctive lineages of 

larger-bodied striped bandicoots occur throughout most of the breadth of the New 

Guinean Central Cordillera. One of these, to which the names longicauda Peters and 

Doria, 1876 (type locality Arfak Mountains), dorsalis Thomas, 1922 (Weyland 

Mountains), ornata Thomas, 1904 (Wharton Range, Owen Stanleys), and magna Laurie, 

1952 (Maneau Range, Owen Stanleys) have been historically applied, consists of 

relatively smaller-bodied animals, living at lower elevations, with moderately long tails, 

large median palatine foramina, small molars, and usually with well-defined head striping 

(the holotype and sole known specimen of the Arfak taxon longicauda is an exception); 

this lineage is continuously distributed across the Central Cordillera above 1000 m, with 

an outlying population (longicauda) in the mountains of the Vogelkop Peninsula; on 

current evidence these populations are probably best referred to a single widespread and 

variable species, or perhaps, based on colour pattern, two allospecies (M. longicauda of 

the Vogelkop, and M. ornata of the Central Cordillera). A second lineage comprises a 

group of much larger-bodied animals (equivalent in size to Peroryctes raffrayana) living 

at higher elevations (usually upper montane forest, subalpine grassland, and alpine 

habitats above 3000 m), with shorter tails, narrower rostra, small or absent median 

palatine foramina, large molars, and poorly-defined head striping, distributed across the 

Cordillera in three disjunct populations—in the Snow Mountains, in the Star Mountains, 

and in eastern Papua New Guinea (records from subalpine zones on Mt. Albert Edward, 

Mt. Giluwe, and at Porgera). These three allopatric populations, none of which has been 

previously categorized taxonomically, differ from one another in external appearance, 

craniometric attributes, and qualitative craniodental features, and in my assessment are 
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best regarded as three distinct allospecies (together representing a full species). Like 

some earlier authors (Tate 1948; Flannery 1995a), my initial impressions of 

morphological differences between “M. ornata” and “M. longicauda” in the Star 

Mountains (Helgen and Flannery 2004a) actually reflect contrasts between samples of 

these two distinctive lineages within Micoperoryctes (one the M. longicauda group, 

including ornata, the other this unnamed group of high-elevation allospecies), which 

have widely different average elevational ranges but are broadly sympatric throughout 

the Central Cordillera of New Guinea. In other words, samples traditionally referred to M. 

longicauda (and more recently to M. ornata; cf. Flannery 1995a; Helgen and Flannery 

2004a) actually appear to comprise 4 or 5 species-level taxa representing two highly-

distinctive, widely sympatric phyletic lineages within Microperoryctes. As noted above, 

these observations are documented in detail in a separate, forthcoming contribution on 

the taxonomy of Microperoryctes.  

 

Rattus 

The murine rodent Rattus niobe (Thomas, 1906) is traditionally considered to be a 

species widespread throughout most montane areas in the island of New Guinea (Taylor 

et al. 1982; Flannery 1990a, 1995b; Musser and Carleton 1993). However, it has been 

suspected for some time (Flannery and Seri 1990a; Flannery 1990a; Aplin pers. comm.) 

that the traditional taxonomic concept of “Rattus niobe” (i.e. as delineated by Tate 1951 

and Taylor et al. 1982) in fact incorporates multiple biological species. Recently-reported, 

preliminary revisionary work by Musser and Carleton (2005) suggests that at least three 

species with different altitudinal ranges occur sympatrically in parts of the Central 

Cordillera, probably corresponding to the named taxa Rattus arrogans Thomas, 1922, 

Rattus niobe (Thomas, 1906), and Rattus pococki (Ellerman, 1941), as previously 

suspected by Flannery and Seri (1990a). An additional allospecies-level taxon associated 

with one or the other of these Central Cordilleran forms has been recognized from the 

Arfak Mountains (Rattus arfakiensis Rümmler, 1935; see Musser and Carleton 

2005:1465), and additional, seemingly morphologically-distinctive populations 

associated with the niobe-complex are recorded from other outlying montane forests, 

including from the Huon Peninsula (to which the name rufulus Thomas, 1922 has been 
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applied), the Weyland Range (to which the name haymani Ellerman, 1941 has been 

applied), and the Foja Mountains (a newly-discovered population). A great deal of 

detailed study will be required to resolve the taxonomic, phylogenetic, and ecological 

relationships of the various members of this group, which is currently under ongoing 

study by Musser and Lunde (in litt.), T. Leary (in litt.), K. Aplin (in litt.), and myself. 

Though taxonomic boundaries amongst these various taxa and populations are far from 

resolved, it is abundantly clear that a quite extensive array of biological diversity, both 

sympatric and allopatric, has until now been incorporated under the traditional taxonomic 

concept of the “single” species “Rattus niobe.” 

 

Dorcopsis 

 Groves and Flannery (1989) provided the first and only modern taxononic review 

of the genus Dorcopsis, in which they recognized three allopatric/parapatric species from 

mainland New Guinea, primarily with western (D. muelleri), southern (D. luctuosa), and 

northern distributions (D. hageni), as well as a distinctive insular endemic (D. atrata) 

from montane Guadalcanal. During recent fieldwork in the Mamberamo Basin, my team 

collected specimens of both D. hageni and D. muelleri from the same location in lowland 

forests fringing the village of Kwerba, to the immediate east of the Mamberamo River. In 

this area of geographic overlap, D. muelleri is easily recognized by its smaller size and 

lack of a dorsal stripe. This is the first record of syntopy between two species of 

Dorcopsis, which confirms the ecological as well as morphological distinctness of hageni 

and muelleri (Groves and Flannery 1989).  

 

Summary 

 

As discussed above, evidence is rapidly accumulating to demonstrate that the 

mammal fauna of Melanesia is not only markedly more diverse than previous estimates 

or reviews have documented (e.g. through ongoing “taxonomic inflation” [e.g. Isaac et al. 

2004; Harris and Froufe 2005]—the taxonomic re-characterization of distinctive 

allopatric populations after careful review; cf. Flannery 1995a; Flannery and Groves 1998; 

Groves 2005c; Helgen 2005b), but that it is also much more ecologically complex. Past 



 393 

and current species-level identifications and taxonomic characterizations of Melanesian 

mammals (e.g. Flannery 1995a) have obscured distinctions between a considerable 

number of true biological species (i.e. species in which reproductive isolation is directly 

indicated by their geographic co-occurrence) or even generic-level lineages (e.g. 

Pseudohydromys and Mirzamys). Also obscured then are the intricate ecological 

interactions that characterize these taxa, as increasingly documented by examples of 

direct and often widespread syntopy (e.g. Pseudohydromys murinus vs. P. eleanorae; 

Pseudohydromys occidentalis vs. P. patriciae, Mirzamys louiseae, and M. norahae; 

Uromys caudimaculatus vs. U. nero, scaphax, and sherrini), regional sympatry 

characterized by differences in preferred altitudinal range or island size, often with 

regular or occasional documented syntopy (e.g. among species of Pteralopex, Pteropus, 

Nyctimene, Leptomys, Mallomys, Microperoryctes, Myoictis, Rattus, and others), 

borderline parapatry/sympatry (e.g. among Dorcopsis, Leptomys, Spilocuscus), and 

checkerboard insular overlap (e.g. Pteropus, Nyctimene). Other preliminary taxonomic 

efforts suggest many more examples of overlooked biological species in the Melanesian 

mammal fauna remain to be elucidated, in some cases based simply on careful 

examination of historical museum specimens and their associated geographic and 

elevational data (Helgen unpublished data), but increasingly also complemented by 

additional sources of evidence, such as data gleaned from the Quaternary subfossil record 

(e.g. illuminating potential past sympatry among species of Dorcopsis, Phalanger, 

Pseudochirulus, and Pogonomelomys not yet evident in the modern record: Aplin et al. 

1999; Aplin in litt.), or even from direct observations made during behavioral and 

ecological studies (Leary in litt.). Further information on the differential ecology of 

“sibling” species and other closely-related overlapping taxa are needed in the form of 

field behavioural studies of any and all genera, including experimental studies. What little 

information on differential ecology between sympatric taxa can be learned from museum 

specimens usually involves altitudinal data recorded on tags or reproductive information, 

gained either from information recorded on tags (or, in the case of reproductive data, 

often from direct anatomical examinations of relevant specimens). Of these, altitude is 

the only ecological parameter record with great regularity for historical and modern 

mammal specimens from New Guinea in world museums. I have attempted to show in 
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this thesis that the body of information on differential elevational distributions 

represented by vouchered mammal specimens in world museums can be highly 

illuminating in terms of community ecology. In some cases, specimen-derived 

reproductive data are also especially informative ecologically (e.g. Woolley 1994). In all 

cases, direct field studies of closely-related species are needed to augment our current 

knowledge of differential ecology beyond the useful but decidedly meagre information 

derived from specimen-based examinations.  

With the exception of a few preliminary efforts (e.g. Westerman et al. 2001; 

Bowyer et al. 2003), molecular studies aimed at studying patterns of species-level 

diversification, cryptic species boundaries, and infra-specific phylogeography, especially 

studies drawing from wide sampling, are wholly lacking in the currently available body 

of research on Melanesian mammals (Helgen 2007), though allozyme studies over the 

last decade or so have been useful to a certain degree (e.g. Colgan and Flannery 1992; 

Colgan et al. 1993; Macaranas et al. 2003; Ingleby and Colgan 2003). Molecular studies 

are now available for certain components of the Melanesian avifauna, illuminating much 

new insight (Dumbacher et al. 2001, 2003; Filardi and Moyle 2005; Filardi and Smith 

2005). These types of studies are clearly a much-needed priority for study of the 

evolutionary biology of the Melanesian mammal fauna, but I argue that even here a much 

more solid “classical” taxonomic foundation is needed before extensive studies of 

vouchered molecular samples can be meaningfully interpreted in taxonomic terms (i.e. 

unambiguously associated or dissociated relative to previously-characterized type 

material). To use an example from Chapter 2—even if a broad-scale molecular study 

studied mtDNA sampled from a wide array of currently-available museum specimens and 

from newly-collected specimens targeted at the type localities of all the New Guinea 

moss-mice, given the complex sympatric interactions evident within the genus, the array 

of taxonomic entities represented by museum specimens traditionally labeled as 

“Pseudohydromys murinus” (corresponding to my identications of P. murinus, P. 

eleanorae, P. berniceae, and P. sandrae), “Pseudohydromys occidentalis” (my 

identifications of P. occidentalis, P. patriciae, and the two species of Mirzamys), or 

“Neohydromys fuscus” (my identifications of P. fuscus and P. occidentalis), and the clear 

potential for the discovery of new taxa with each renewed trapping effort, it would 
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clearly be an almost impossible task for researchers to convincingly reconcile the various 

recovered evolutionary lineages against previously proposed taxonomic characterizations. 

That is, without undertaking the kind of specimen-based anatomical and geographic study 

that I have presented in Chapter 2, it would be very difficult to establish the species-level 

identity of most lineages recovered by the study, and easy to overlook a number of 

critical examples of sympatry in the genus. I would estimate that current taxonomic 

knowledge of many Melanesian mammal genera, especially (though by no means only) 

rodents and bats, presently stands in a situation similar to that observed in 

Pseudohydromys prior to revision—such that the diversity represented in museum 

samples (and its true taxonomic delineation) is partly if not largely unreflected under 

current taxonomy. 

 

Biogeographic patterning in the Melanesian mammal fauna: new information and 

fresh perspectives 

 

In closing, I briefly examine here the biogeographical implications of new 

taxonomic insights regarding Melanesian mammals, as reported both here and elsewhere 

in recent years, particularly in regard to identifying areas of congruent endemism in this 

regional fauna and identifying important areas for future research. By no means do I 

present a comprehensive review of biogeographic patterning in the Melanesian mammal 

fauna here; rather, for mainland New Guinea, I focus mainly on new information that has 

come to light regarding endemism in mountain blocks offlying and at the margins of the 

Central Cordillera (where endemism and diversity in the Melanesian mammal fauna are 

both most highly concentrated), as Diamond (1985) has previously done for birds.  

Mammalian endemism and diversity in other outlying north coastal ranges were 

preliminarily reviewed by Helgen (2005b) and will be dealt with in considerable detail in 

broad regional context in forthcoming works by Aplin, Helgen, et al. (in prep.), analyzing 

Quaternary subfossil deposits from the vicinity of the North Coastal Range of Papua New 

Guinea, and Helgen et al. (in prep.), describing the diverse mammal community recently 

discovered in montane forests in the Foja Range of West Papua.  
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Another theme that has emerged from my doctoral studies, to be developed 

largely in forthcoming publications elsewhere, is the striking but largely unremarked 

degree of faunal heterogeneity in mammal assemblages across what I define as the five 

major mammalogeographic zones along the Central Cordillera: the Weyland Range, the 

Snow Mountains, the Star Mountains, the Central/Eastern Highlands, and the Papuan 

Peninsula; these comparisons are developed briefly here and in Helgen (2007).  

 

 

The emerging mammalogeographic significance of the Weyland Range 

The Weyland Range lies at the far western margin of New Guinea’s expansive 

Central Dividing Ranges. Though other authors often subsume the Weyland Range into 

their definition of the broader Snow Mountains region (e.g. Beehler et al. 1986), this 

relatively small montane area is treated separately here because, based on current 

evidence, its mammal fauna appears highly distinctive in comparison with the rest of the 

Snow Mountains region. Like the Snows, the Weylands have been reasonably well-

studied; extensive collections in the range were made in the 1930s in the Gebroeders area 

by F. Shaw-Mayer (mainly deposited in the Natural History Museum, London), and on 

Mount Kunupi, Mount Sumuri, and the Menoo Valley by Georg Stein (of the 

Zoologisches Museum in Berlin) and A.E. Pratt (deposited in the natural History 

Museum, London). Though most species recorded from the Weylands are relatively 

widespread along the Central Cordillera, the range supports at least three endemic 

mammal species—the bandicoot Microperoryctes murina and the murine rodents 

Macruromys elegans and Paramelomys steini (Helgen and Flannery 2004a; Menzies 

1996b; Musser and Carleton 2005). All three appear to be geographically relict forms, 

each of which is sister to much more widespread taxa. Microperoryctes murina is the sole 

species in the subgenus Microperoryctes, thought to be the sister taxon to the striped 

bandicoots (subgenus Ornoryctes), which occur throughout the entire length of the 

Central Cordillera and in the Arfak Mountains (Helgen and Flannery 2004a). 

Macruromys elegans is the sister species to M. major, which is widely distributed from 

the Snow Mountains to the Maneau Range in south-eastern PNG, as well as in the Huon 

Peninsula. Finally, Paramelomys steini may be the sister species to P. rubex, a species 
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widely distributed in montane areas throughout the island of New Guinea, including the 

Weyland Range, though the systematics of rubex (which currently incorporates a wide 

array of named forms) remain poorly understood despite a recent revision (Menzies 

1996b). Interestingly, all three of these Weyland endemics are known only from the 

peaks of Mount Sumuri or Mount Kunupi, none having been collected in the nearby 

Gebroeders area. The recognition of M. r. weylandi as a subspecies unique to the 

Weyland Range characterized by chromatic variation not seen in all other populations of 

M. rothschildi across the central Cordillera (Chapter 3) provides another apparent 

example of this same pattern (i.e. in which an endemic Weyland taxon appears to be the 

sister lineage to a widely-distributed taxon). Importantly, I have discerned little evidence 

highlighting any particular biogeographic relationship between the mammal faunas of the 

Weyland Range and the Vogelkop Mountains to the exclusion of other regions (cf. 

Helgen and Flannery 2004a), the only exception being the distribution of Rattus unicolor 

Rümmler, 1935 (traditionally maintained in the synonymy of R. verecundus [Thomas, 

1904]; see Taylor et al. 1982), an incompletely-characterized murine currently recorded 

only from the Weylands and Arfaks (Helgen 2007).  

 The Weyland Range is unusual in that it appears to lack certain species typical of 

most other montane areas in New Guinea, including echidnas (Helgen 2007). Such 

absences cannot be easily dismissed as an artifact of incomplete survey efforts, as the 

mammal fauna of the Weylands is one of the best inventoried in all of New Guinea. 

Absence of echidnas in the Weylands could result from an historical or prehistoric 

extirpation; alternately, it might be a natural absence that provides an insight into 

diversification of echidnas in western New Guinea. Zaglossus bartoni (a species of the 

Central Cordillera) occurs in the Paniai Lakes area to the immediate east of the Weylands, 

while Zaglossus bruijnii (typical of the Vogelkop and Bird’s Neck) is found to the 

immediate south-west, in the Charles Louis Ranges (Flannery and Groves 1998). Is the 

Weyland Range a “drop-out” area that might have facilitated speciation of Zaglossus in 

allopatry? Or perhaps an area of former overlap or abutment between two closely-related 

species? Similar questions apply to tree kangaroos, which are unknown from the 

Weylands but recorded in the historical fauna of the Paniai Lakes area (D. stellarum) and 

from the lowlands and mountains of the Bird’s Neck to the west (D. inustus, D. ursinus, 
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D. mayri; Flannery et al. 1996). In summary, the Weyland Range poses several 

biogeographic riddles that encourage renewed research into the distributions and 

relationships of mammals at the western boundary of the Central Cordillera. The 

geographic coincidence of phylogenetically-important relict species—coupled with the 

range’s seeming microgeographic faunal heterogeneity (i.e., potential differences in 

species composition between the Gebroeders and Kunupi/Sumuri) and conspicuous lack 

of certain widespread mammal lineages—definitively highlights the role that the 

Weyland Range will play in future efforts to unravel mammalian zoogeographic patterns 

in western New Guinea. 

 

Endemism in the Vogelkop Peninsula 

During the Tertiary, the Bird’s Head region of New Guinea is throught to have 

had a long history of isolation relative to other emergent areas of the island (see Aplin 

1998), and the vertebrate fauna of the Bird’s Head exhibits considerable endemism. The 

Vogelkop has long been recognized as an area of endemism for mammals, but over the 

last decade new studies of subfossil and modern specimens from the region have further 

clarified the mammalo-geographic discreteness of the region (Aplin et al. 1999; Helgen 

and Flannery 2004a). Aplin et al. (1999) described two new endemic possums from the 

region, the petaurid Dactylopsila kambuayai and the pseudocheirid Petauroides 

ayamaruensis, both of which are still known only by Holocene subfossil remains, but 

which are highly likely to endure in the modern fauna. Both of these are small to 

medium-sized, presumably arboreal and nocturnal mammals; because various other small 

to medium-sized (ca. 500-1500 g) scansorial, nocturnal taxa known from the modern 

mammal fauna of the Vogelkop mountains were not encountered prior to surveys during 

the 1990s (M. flanneryi, Hyomys dammermani, Uromys anak, or Dactylonax palpator), it 

seems fairly clear that historical efforts to inventory mammals in the Arfak Mountains 

did not include the systematic targeting of these taxa, and is thus not surprising that D. 

kambuayai and P. ayamaruensis are yet to be recorded. During my doctoral studies I 

have characterized two other new species from the Vogelkop’s Arfak Mountains: the 

distinctive bandicoot Microperoryctes aplini Helgen and Flannery 2004, and Mallomys 

flanneryi (Chapter 2). Musser and Carleton (2005) have additionally recognized Rattus 
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arfakiensis of the Arfak Mountains, phenetically similar to Rattus niobe, as a distinct 

species endemic to the Vogelkop. In addition to these newly-recognized taxa, other 

mammal taxa endemic to the Bird’s Head region include the echidna Zaglossus bruijnii 

(see Flannery and Groves 1998), the dasyure Phascolosorex dorsalis (which I regard as 

an allospecies distinct from P. brevicaudata of the Central Cordillera), the ringtail 

possums Pseudochirops coronatus and Pseudoschirulus schlegeli (Flannery 1994; 

Flannery 1995b) , the tree kangaroo Dendrolagus ursinus, and an undescribed species of 

the rodent genus Leptomys (Musser et al. 2007). Of interest here is that the majority of 

the Vogelkop’s endemic species-level taxa are endemic at the full species rather than 

allospecies level (full species include, in my assessment, six of the Vogelkop’s 11 known 

species-level taxa—Microperoryctes aplini, Dactylopsila kambuayai, Petauroides 

ayamaruensis, Pseudochirulus schlegeli, Dendrolagus ursinus, and Mallomys flanneryi, 

at the very least). This high number and proportion of full species endemics undoubtedly 

reflects the Vogelkop’s long-term biotic isolation into the late Tertiary. See Helgen (2007) 

for a wider review of mammalian endemism and diversity in the Vogelkop Region. 

A majority of the Vogelkop’s mammalian endemics (Phascolosorex dorsalis, 

Microperoryctes aplini, Pseudochirops coronatus, Pseudochirulus schlegeli, Mallomys 

flanneryi, Rattus arfakiensis, Leptomys sp.) are known as living animals only from a 

single mountain range, the Arfak Mountains, the best-surveyed region of the peninsula. 

With renewed survey efforts, many of the Arfak Mountains’ seemingly unique mammal 

species (as well as additional, currently unknown mammals) may prove to occur in other 

mountain ranges in the greater Vogelkop region—especially in the expansive nearby 

Tamrau ranges, but also the Fakfak, Kumawa, and Wandammen Ranges in the Bird’s 

Neck region, all of which remain poorly known mammalogically. The Arfaks themselves, 

though better surveyed than other Vogelkop ranges, probably also support many other 

species that remain currently undetected. Among other taxa, I suspect that these include 

small amphibious murines and tiny terrestrial moss-mice, both of which are present 

throughout other montane areas of New Guinea but can be challenging to collect without 

pitfall techniques, which have only rarely been used to collect mammals in New Guinea 

(Flannery 1995a; Helgen 2005). 
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The mammalogeographic distinctness of the Papuan Peninsula 

At the opposite end of the Central Cordillera, in the far east, are the Owen Stanley 

Ranges (and several smaller associated ranges), which bisect the lowlands of the Papuan 

Peninsula, also referred to as the “Bird’s Tail” of New Guinea (Helgen 2005a). Eight 

montane mammals are known only from the Papuan Peninsula, in addition to the 

peninsula’s two endemic lowland species (the vespertilionid bat Pharotis imogene 

Thomas, 1914 and bandicoot Peroryctes broadbenti [Ramsay, 1879]). The eight endemic 

montane mammals include the dasyure Murexia rothschildi Tate, 1938, the bandicoot 

Microperoryctes papuensis (Laurie, 1952), and the murines Chiruromys lamia (Thomas, 

1897), Rattus vandeuseni Taylor and Calaby, 1982, Pseudohydromys germani (Helgen, 

2005), Pseudohydromys berniceae Helgen (Chapter 2), and as-yet unnamed species of 

Leptomys (see above; Musser et al. 2007) and Coccymys (Musser and Lunde in litt.; 

Musser and Carleton 2005). My doctoral studies have newly highlighted the distinctness 

of three of these (Pseudohydromys spp. and Leptomys sp.), and helped to re-characterize 

the status of others in broad taxonomic context (Peroryctes: Aplin et al. 2007; Murexia: 

Helgen and Lunde MS; Microperoryctes: Helgen MS), further clarifying the standing of 

these mountains as a significant zone of mammalian endemism (Flannery 1995b:36-37).  

Of special interest here is that five of the eight montane endemics (all except P. 

germani, Leptomys sp., and Coccymys sp.) and both lowland endemics of the Papuan 

Peninsula have no clear vicariant replacements outside of south-eastern New Guinea, i.e. 

70% of currently recognized species-level endemics in the Papuan Peninsula are full 

species rather than allospecies, a level of endemism similar in magnitude and depth to 

that exhibited by the isolated mountains of the Vogelkop Peninsula (see below), despite 

the modern-day contiguity of the Papuan Peninsula’s Owen Stanley Ranges with the rest 

of the Central Cordillera. The strikingly unique nonvolant mammal fauna of south-

eastern presumably can be explained by the supposed separation of this peninsula from 

the rest of the emergent landmass of New Guinea until the Pliocene (Dow 1977; Aplin et 

al. 1993; Flannery 1995b), but it is a true mystery why many of the Papuan Peninsula’s 

endemic taxa, especially those without clear vicariant replacements elsewhere, have not 

extended into the Eastern Highlands or to other areas along the Cordillera (Flannery 
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1995b). Interestingly, avian and bat endemism in this region appears considerably less 

marked, assumedly because of the relatively greater vagility of these groups. 

Preliminary comparisons from my global museum visits suggest that more 

detailed studies could prompt elevation of additional taxa within this region from 

subspecies to allospecies status, perhaps including such taxa as Dendrolagus dorianus, 

Pseudochirulus forbesi, and Phalanger cf. vestitus. In fact, further taxonomic re-

evaluation of most montane mammal lineages in the Papuan Peninsula is ideally needed. 

 

A fresh look at the Huon Peninsula 

 The mountains of the Huon Peninsula, fully isolated from the Central Cordillera 

across the lowlands of the Markham River Valley, have been considered second only to 

the mountains of the Vogelkop Peninsula in the level of avian endemism apparent in the 

fauna (Mayr 1941; Beehler et al. 1986; Stattersfield et al. 1998). In puzzling contrast, 

though the Huon’s montane forests support a relatively diverse montane mammal 

community relative to their size and isolation, mammalian endemism in the Huon has 

been considered negligible in the past (Flannery 1995a). For the last three decades 

Dendrolagus matschiei has been regarded as the Huon’s sole endemic mammal species 

(Ziegler 1978; Flannery 1990, 1995a; Groves and Flannery 1998—or near-endemic 

species, according to the status attributed to D. deltae; see below). More recently, Groves 

(2005c) elevated to species-level status an additional macropodid endemic to the Huon’s 

high-altitude subalpine grasslands (the wallaby Thylogale lanatus Thomas, 1922)—a 

decision with which I tentatively concur, based on independent examinations (Flannery 

[1992] regarded it is an high-elevation subspecies of the lowland and lower montane 

species T. browni, which also occurs in the Huon Peninsula, at lower altitudes). Further 

studies presented here have argued for the allospecies-level recognition of two other 

Huon endemics, both murines—Mallomys hercules Thomas, 1912 (see Chapter 3) and 

Pseudrohydromys carlae (newly-described in Chapter 2). In recognizing a minimum of 

four species-level endemics from the Huon—D. matschiei, T. lanatus, M. hercules, and P. 

carlae, I make the argument for the first time since Förster (1913), that the Huon 

Peninsula does indeed harbor a significant assemblage of mammalian endemics. Flannery 

and Groves (1998) have additionally recognized the echidna taxon Zaglossus bartoni 



 402 

clunius Thomas, 1922 and the large murine Uromys anak rothschildi Thomas, 1912 as 

subspecies endemic to the Huon (Groves and Flannery 1994), and both Menzies and 

Pernetta (1986) and Groves (1987) attributed subspecific status to Phalanger carmelitae 

coccygis Thomas, 1922, another Huon endemic (I have not personally studied these 

distinctions in any particular depth). 

Additional distinctive endemics are probably present in the Huon montane fauna. 

Lower elevational floors recorded for the Huon Peninsula’s endemic mammals are ca. 

1000 m (for D. matschiei), ca. 1700 m (for M. hercules), ca. 2500 m (for P. carlae), and 

ca. 3000 m (for T. lanatus). In line with its less distinctive taxonomic ranking, the 

echidna Z. b. clunius probably extends on occasion to much lower elevations than this, 

rendering its geographic (and thus genetic) isolation less complete. Other montane 

mammals on the Huon that are not known to extend to elevations lower than ca. 1000 m 

might well represent further allospecies-level endemics, but the taxonomic status of few 

or none of these have been studied in broad comparative context. Examples of taxa 

thought to be shared between montane forests in the Huon and the Central Cordillera 

include the marsupials Phascolosorex brevicaudata, Dorcopsulus vanheurni, Dactylonax 

palpator, Pseudochirops corinnae, and Pseudochirulus forbesi, and the murines 

Crossomys moncktoni, Parahydromys asper, Abeomelomys sevia, Hyomys goliath, 

Leptomys ernstmayri, Macruromys major, Paramelomys rubex, Pogonomys sylvestris, 

and Rattus niobe—a depauperate subset of the montane mammal community found in the 

adjacent Eastern Highlands of the Cordillera. The systematic status of all of these Huon 

populations, entirely unstudied in almost every case, will ultimately require critical 

review. Adjacent to the Huon is the even further isolated Adelbert Range, a small 

mountain block that shows close biogeographic alliance to the Huon Ranges (Diamond 

1985; Beehler et al. 1986). Relatively few true montane mammals (i.e. in this case those 

species restricted to areas above ca. 1000 m in the range) are known from the Adelberts 

(only Dorcopsulus vanheurni and Leptomys ernstmayri), but these populations, also 

entirely unstudied previously, require critical taxonomic assessment in broad context on 

account of their isolation (see Musser et al. 2007). 

 

The significance of “Bosavian” endemism 
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For the first time, upper montane forests on the outlying volcanic mountain block 

of Mt. Bosavi have been shown here to possess at least one locally endemic murine, more 

likely two (Mallomys bosaviensis and Pseudohydromys sp. cf. ellermani; see Chapters 2 

and 3), indicating that these forests have probably been the site of considerable evolution 

in isolation, presumably following chance dispersal of these species’ ancestors from the 

Central Cordillera via the narrow lower-elevational corridor between Bosavi and 

Cordilleran forests higher than 1200-1500 m. Apart from Mallomys and Pseudohydromys, 

the mammal community present in forests above 1200 m on Mt. Bosavi includes many 

other taxa restricted to (or primarily occurring in) higher-elevation montane forests along 

New Guinea’s Central Cordillera, including Microperoryctes longicauda, Dendrolagus 

dorianus, Phalanger carmelitae, Pseudochirops cupreus, Anisomys imitator, Melomys 

dollmani, Parahydromys asper, Paramelomys rubex, Rattus niobe, Rattus verecundus, 

Nyctimene cyclotis, and probably Zaglossus bartoni (this list based on my examinations 

of museum specimens; Bosavi occurrences were reviewed in part by Leary and Seri 

[1997], with taxonomy subsequently modified by Flannery and Groves [1998] and 

Musser and Carleton [2005]). In light of the taxonomic distinctiveness of M. bosaviensis, 

further broad-context revisionary studies are ideally needed to investigate the taxonomic 

status of all of these Bosavi populations relative to populations from the Central 

Cordillera. Among the taxa listed above, this is perhaps most important for Melomys 

dollmani, which is not known from other areas offlying the Central Ranges, and 

Dendrolagus dorianus, a member of an apparently obligate high-elevation lineage that 

has differentiated not only in offlying ranges (e.g. D. scottae in the North Coastal Range, 

D. mayri in the Wandammen Mountains), but in east-west manner across the entire 

Central Cordillera (Flannery et al. 1996; Bowyer et al. 2003).  

The seeming biotic significance of Mt. Bosavi as a generator of local endemism 

both among mammals (this thesis) and other animal groups (e.g. De Boer 2000) points to 

the need to survey other isolated tall peaks that support high montane forests in south-

central New Guinea. Apart from Bosavi, the most significant of these (Fig. 1.1) are Mt. 

Murray (Southern Highlands Province), rising to ca. 2300 m, and the peaks of the Keieru 

Range (Gulf Province), rising to ca. 1900 m (Diamond 1985). As far as I am aware, these 

areas are still entirely unknown biologically (cf. Diamond 1985:68). It is in this light that 
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I am drawn to revisit an old riddle from the taxonomic history of the tree-kangaroos. In 

1936, Troughton and Le Souef (1936) named Dendrolagus deltae, a tree-kangaroo allied 

to D. goodfellowi and D. matschiei (and bearing intimate resemblance to the latter), based 

on two specimens supposedly collected on Mt. Pratt in “in the north-east of the Delta 

Division” (today in Southern Highlands Province) and received via the Taronga Zoo in 

Sydney. “Mount Pratt” is an obscure locality, but apparently refers to another outlying 

peak to the immediate east of Mt. Bosavi (Lidicker and Ziegler [1968:24]; see map in 

Monckton [1922]; Laurie and Hill [1954:151] gave the coordinates as “6o31’S, 

143o38’E”). Laurie and Hill (1954), Lidicker and Ziegler (1968), and Ziegler (1978:135) 

credited the type locality of deltae as valid, but Groves (1982) rejected it, pointing out the 

intimate similarity of D. deltae to D. matschiei and citing earlier doubts of the locality’s 

authenticity as voiced by Kirsch and Calaby (1978). Groves (1982:180) wrote “the reason 

for the description of Dendrolagus deltae is a complete mystery. The answer is perhaps 

the uncritical acceptance by the authors of the type locality… the locality of the holotype 

as reported must have been wrong…” However, in light of Bosavi’s endemism, and 

because the Dendrolagus matschiei species-complex (sensu Flannery 1993a; Flannery et 

al. 1996) shows a clear tendency toward differentiation in areas offlying the Central 

Cordillera (witness D. pulcherrimus in the Foja and North Coastal Ranges, D. matschiei 

in the Huon Peninsula, D. spadix in the southern lowlands, an unidentified taxon in the 

Arfak Mountains—Aplin in litt.), it now seems rash to reject out-of-hand the original 

information presented by Troughton and Le Souef (1936), as recent reviewers have done 

(e.g. Flannery et al. 1996:9; Martin 2005; Groves 2005c), at least until stronger negative 

evidence is available (e.g. as far as I am aware, there have been no modern expeditions to 

Mt. Pratt; cf. Leary and Seri 1997:86). The more ornate stripe-patterning of the back and 

tail in goodfellowi/pulcherrimus is more highly derived than the simpler pattern in 

matschiei and deltae, and it is not inconceivable that these latter forms could represent 

morphologically-conservative montane taxa within the matschiei complex, isolated to the 

north and south of the eastern Central Cordillera, respectively. At least some average 

differences are apparent between the type series of deltae and correctly-provenanced 

specimens of matschiei (Lidicker and Ziegler 1968; Groves 1982; my examinations); 

these and other purported differences require closer critical attention. Certainly it is 



 405 

difficult to understand why the type series of deltae (which originated during the time 

when the Delta region was first being seriously explored), if truly from the Huon 

Peninsula, was misattributed to an obscure peak in the Kikori River Basin from which no 

other mammal specimens have ever been collected (and I can find no references, past or 

current, to a similarly-named peak on the Huon). To me at least, the riddle of the Delta 

tree-kangaroo lives on for now.  

 

The significance of the Foja Mountains 

 In November-December 2005 I visited the Foja Mountains, an outlying mountain 

block in the Mamberamo Basin of north-west New Guinea (Fig. 1.1), to document the 

mammals of the area by hunting and trapping. Taxonomic results of this work are still in 

preliminary stages, but here I briefly characterize the fauna of this previously-unknown 

mountain block. Most notably, the fauna of the Fojas is much closer in taxonomic 

composition to that of the Huon Ranges than to the other farther outlying ranges such as 

the Cyclops and North Coastal Ranges. For example, the Fojas support Uromys anak, a 

Mallomys, and a Rattus niobe-like taxon (all present in the Huon but absent from the 

other northern outliers), as well as Zaglossus bartoni and a species of Leptomys, both of 

which are represented in the Huon (rather than Z. attenboroughi Flannery and Groves, 

1998, and Paraleptomys, present in the other northern outliers). Both the Huon Ranges 

and Fojas have modern populations of Dorcopsulus vanheurni (or in the case of the Fojas, 

D. sp. cf. vanheurni); study of Quaternary subfossils shows that Dorcopsulus, though 

extinct today in the other northern outlying ranges, occurred there until recently. The only 

taxon shared exclusively between the Fojas and the North Coastal Ranges is Dendrolagus 

pulcherrimus Flannery, 1993, which has presumably become extinct in the smaller 

Cyclops Range. Each of these four outlying northern blocks (Huon, Foja, Cyclops, North 

Coastal), also support populations of Thylogale sp. cf. browni; the montane ringtail 

Pseudochirulus forbesi is additionally recorded from three of the four (all except the 

Cyclops, where I nevertheless believe it probably occurs). 

Close similarity in faunal composition between the Fojas and the Huon Ranges is 

presumably the result of convergent patterns involving more successful dispersal and 

greater differential long-term survival of mammal lineages from the Central Cordillera 
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(on the basis of their larger area and closer proximity) relative to the Cyclops and North 

Coastal Ranges. The extent of mammalian endemism in the Fojas is as yet unclear, but 

preliminary comparisons suggest that the range may support distinct allospecies of 

Leptomys, Rattus, and even Dorcopsulus. This suggests that, like Mt. Bosavi and the 

Huon Ranges, the Fojas are likely to emerge as an additional important “subregion” of 

montane endemism in the vicinity of the Central Cordillera. Its importance as an area of 

endemism is further indicated by the discovery of new species of birds, butterflies, frogs, 

and flowering plants in Foja mountain forests (Diamond 1985; Beehler et al. 2007).  

 

The challenge of the New Guinea lowlands 

Patterns of local and regional faunal endemism are less well-marked in lowland 

regions throughout New Guinea (which circumscribe the mountains of the island in a 

contiguous manner) than in montane areas, many of which are entirely isolated from one 

another; Fig. 1.1). Taxonomic boundaries in Spilocuscus are of considerable interest for 

biogeographic comparisons within lowland New Guinea, as Spilocuscus is one of only 

two marsupial genera that are widespread throughout the island of New Guinea (in the 

north, south, and west) but entirely restricted to elevations below 1400 meters (the 

macropodid genus Dorcopsis is the other). Different lowland taxa show quite different 

patterning across New Guinea, at least on the basis of classical taxonomic comparisons. 

Dorcopsis wallabies, for example, have differentiated into a western (D. muelleri), 

northern (D. hageni), and southern/eastern (D. luctuosa) species trio. Lowland “common 

cuscuses” of New Guinea have seemingly differentiated into a western (Phalanger 

orientalis, distributed from the Vogelkop to the Huon Gulf), eastern (P. intercastellanus, 

distributed throughout the Papuan Peninsula on both sides of the Cordillera and in the 

East Papuan Island Groups), and southern (P. mimicus, distributed throughout most of 

southern New Guinea as well as in the Aru Islands and northern Queensland) species-trio. 

Spotted cuscuses, on the other hand, are represented by a northern and western 

allospecies (S. tardus) and by a southern allospecies (S. maculatus, which shows further 

subdivision into highly distinctive south-western (S. m. maculatus) and south-eastern (S. 

m. goldiei) subspecies. Taxonomic subdivisions within most widespread lowland 

mammal taxa in New Guinea remain almost entirely unstudied by both classical museum 



 407 

methods and by genetic comparisons. I suspect that extensive studies of morphological 

geographic variation and phylogeography in some of these taxa (e.g. Murexia 

longicaudata and M. melanura, Echymipera kalubu and E. rufescens, Distoechurus 

pennatus, Lorentzimys nouhuysi, Pogonomys macrourus, Nyctimene albiventer, 

Dobsonia minor, and Syconycteris australis, among others) will begin to illuminate basic 

patterns of congruent differentiation amongst lowland elements in the New Guinea fauna, 

highlighting the shared histories of various taxa (in terms of accreting terranes, isolation 

via mountain-building, riverine boundaries, eustatic fluctuation, etc.). Discerning the 

signatures of these ancient patterns will be a special challenge in the New Guinea 

lowlands, which offer relatively few barriers to east-west dispersal across the island 

(Aplin 1998; Aplin and Pasveer 2005). 

 

Toward a better understanding of the Northern Melanesian mammal biogeography 

 Biogeographic relationships in the Northern Melanesian (i.e. Bismarck and 

Solomon) avifauna have been the subject of extensive analyses by Mayr and Diamond 

(2001, and references cited therein), arguably representing the most exemplary and 

comprehensive efforts to review a complex archipelagic fauna on the basis of classical 

taxonomy. The mammal fauna of this same region, though grossly less diverse than the 

avifauna, has been much less comprehensively-studied in terms of field inventory work, 

taxonomic and phylogenetic characterization, and biogeographic analysis. Nevertheless, 

some particularly important taxonomo-biogeographic insights into this fauna have 

emerged in the past fifteen years, reflecting especially three lines of study—renewed 

efforts aimed at basic survey and inventory of mammals on various islands in the region 

(summarized by Flannery 1995b), investigations regarding the Northern Melanesian 

Holocene fossil record (Flannery et al. 1988; Flannery and White 1991; Flannery and 

Wickler 1990) and revisionary taxonomic overhauls of biogeographically-important 

genera (Flannery 1993b; Helgen 2005c; Helgen MS on Pteropus; Helgen and Byrnes MS 

on Dobsonia). The latter (revisionary) works in particular have begun to highlight strong 

intra-archipelagic patterning in endemic lineages of bats, more complex sympatric 

interactions amongst congeners than previously realized, and critical geographic gaps in 

inventory and taxonomic knowledge.  



 408 

 Of the generic revisions treated in detail in the chapters above, two are relevant to 

our developing understanding of mammalian biogeography in Northern Melanesia: one 

regarding the Bismarck Archipelago (Spilocuscus), the other regarding the Solomon 

Archipelago (Pteralopex). In this context these are briefly discussed below.  

Spilocuscus kraemeri is one of only five previously-described nonvolant 

mammals endemic at the species-level to the Bismarcks; the others are all murine rodents: 

Uromys neobritannicus Tate and Archbold, 1935 (New Britain), Hydromys 

neobritannicus Tate and Archbold, 1935 (New Britain), Melomys matambuai Flannery, 

Colgan, and Trimble, 1994 (Manus), and Rattus sanila Flannery and White, 1991 (New 

Ireland). (The Pogonomys recorded from New Britain [Flannery 1995b; specimens at 

ZMB, ZMUC] is also likely to represent an unnamed allospecies, but this will be remain 

uncertain until a definitive revision of Pogonomys is available.) Several other unnamed 

species of Melomys and Paramelomys apparently also occur in the fauna of New Britain 

(Menzies 1996b; Anthony 2001). With the exception of Rattus sanila, the affinities of 

which are highly uncertain (Musser and Carleton 2005), all of these taxa including S. 

kraemeri are allospecies with closest relatives on mainland New Guinea. Several other 

nonvolant mammals occur in the lower Bismarcks (i.e. New Britain and New Ireland), 

including Echymipera kalubu, Petaurus breviceps, Phalanger orientalis, Thylogale 

browni, and Rattus praetor. However, with the possible exception of P. orientalis 

(Colgan et al. 1993), Bismarck populations of these species are not taxonomically 

distinctive, and some or all of these species may have been translocated to the Bismarcks 

by human agency (Flannery and White 1991).  

The tentative suggestion that Spilocuscus kraemeri could be native to both New 

Britain and to Manus (Chapter 4) seems unmeritorious in light of what is known of the 

Bismarck fossil record, which implies its absence from the native fauna of New Ireland 

(Flannery and White 1991); if S. kraemeri was capable of dispersing overwater between 

New Britain and Manus, or vice versa, its absence on New Ireland, immediately adjacent 

to New Britain, is difficult to explain. This distribution is also unprecedented among 

other nonvolant mammals of the Bismarcks (though the Melomys rufescens species-

complex is represented by separate species on both islands; Flannery et al. 1993). Instead, 

its wide distribution throughout the outer Admiralities (e.g. Hermits, Ninigos, Wuvulu, 
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whether by human translocation of natural dispersal) now suggests to me that its 

evolutionary history as an allospecies has been mostly centred on the Admiralty Group, 

presumably Manus. Though Manus is far away from the New Guinea mainland, the 

occasional rafting of animals stranded in masses of downed trees and vegetation flowing 

out of the New Guinea’s north-eastern lowlands with the massive outflow of the Sepik 

River seems a feasible scenario for the occasional chance dispersal of certain mammal 

lineages to Manus (such as the ancestors of Melomys matambuai and Spilocuscus 

kraemeri).  

New information distilled here regarding monkey-faced bats changes current 

understanding of their biogeography in several ways. First, Pteralopex has now been 

shown to be the only megachiropteran lineage endemic to the Solomon Archipelago at 

the genus level, placing it on a par with the several highly-distinctive “Old Endemic” 

member genera of the Solomons avifauna, such as the owl Nesasio and the ground-

pigeon Microgoura (Mayr and Diamond 2001). Second, as discussed above, it has now 

been shown that the genus has diversified sufficiently in situ to allow the sympatric 

occurrence of two species on most of the larger islands of the northern Solomons. One 

other particularly important result is the demonstration of the importance of Pleistocene 

land-bridge islands in the diversification of the genus. Both small-bodied species (the 

sister taxa P. taki and P. pulchra) are each restricted to islands that in the past that were 

part of single, larger landmasses (Greater Gatumbangra and Guadalcanal, respectively; cf. 

Mayr and Diamond 2001:7). In previous assessments, Pteralopex atrata was thought to 

occur on Guadalcanal (itself a discrete Pleistocene island) as well as on Ysabel (a 

fragment of the former land Pleistocene land-bridge island of Greater Bukida, which 

stretched from Buka to the Florida [Nggela] Islands), with a closely-related allospecies (P. 

anceps) present on remaining land-bridge islands to the north of Ysabel (Choiseul, 

Bougainville, and Buka). Closer review demonstrates that P. atrata does not extend to 

Greater Bukida, but that two species, P. anceps and P. flanneryi (the latter an allospecies 

related to P. atrata), are in fact sympatric Greater Bukida mammalian endemics, a list of 

which also includes, at least based on current knowledge, the murine genus Solomys 

Thomas, 1922 (with five described species), two additional murine species (Melomys 

bougainville Troughton, 1936 and M. spechti Flannery and Wickler, 1990), and several 
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other bats, including Pteropus mahaganus Sanborn, 1931, Melonycteris woodfordi 

Thomas, 1887, and Chaerephon solomonis Troughton, 1931. Other ongoing, unpublished 

comparisons suggest that, as in birds, much of mammalian diversification in the 

Solomons can be understood in light of the delineation and distribution of former land-

bridge islands, a point not generally raised in previous literature (Flannery 1995b). 
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