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Abstract

The amphibious murine rodents of New Guinea have traditionally been classified in three genera:
HydromysE. Geoffroy, 1804Parahydromy$?oche, 1906, an@rossomys homas, 1907. Species
currently classified irHydromyscan be further divided into two cladistic groups: species distrib-
uted in lowland habitats (below 2000 m) with glossy, dark brown dorsal pelage, and species
restricted to upper montane rivers and lakes (generally above 2000 m) with soft, silvery grey dorsal
pelage. These two groups differ not only in pelage traits and habitat association but also in cranio-
dental and phallic anatomy. The generic-level n@aankamyd$inton, 1943, is resurrected for

the latter cluster (which includes two speciBs,shawmayeriof eastern New Guinea arl.
habbemaof west-central New Guinea). Additionally, a new speciddyafromys(H. zieglerin. sp.)

is described from the southern foothills of the Prince Alexander Range of Papua New Guinea.
Mammalian zoogeography in the North Coast Ranges, an area of considerable geographically-
restricted mammalian endemism, is reviewed.

Key words: Hydromys, Baiyankamyslew Guinea, taxonomy, North Coast Ranges, amphibious
rat

Introduction

The murine tribe Hydromyini comprises the amphibious “water-rats” and the terrestrial
“moss-mice” of the Australo-Papuan region, a group of species currently classified in 10
genera (Ellerman 1941; Menzies and Dennis 1979; Flannery 1995), with greatest diversity
in the mid-montane forests along the Central Dividing Ranges of New Guinea (Flannery
1995). In each of these genera the cranium is dorsally 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 charac-

Accepted by G. Veron: 1 Mar. 2005; published: 21 Mar. 2005 1



ZOOTAXA

ters uniqgue among Australo-Papuan rodents. Monophyly of the Hydromyini is arguably
supported further by studies of phallic anatomy and sperm morphology (Lidicker 1968;
Breed and Aplin 1995), though results of early genetic studies, such as those drawing from
albumin immunology, do not so far support the monophyly of hydromyins as a group (e.g.
Watts and Baverstock 1994). Comprehensive genetic comparisons, ideally based on
sequence data from multiple nuclear genes, are needed to confirm the interrelationships of
hydromyin genera in the broader context of Australian and New Guinean rodent diversifi-
cation.

The rivers, lakes, and streams of the large tropical island of New Guinea support three
highly-derived amphibious hydromyin genera—the muidsahydromysPoche, 1906,
CrossomysThomas, 190,7and HydromysE. Geoffroy, 1804. These three genera share a
broadened muzzle, extremely long vibrissae, large, basin-shaped molars, and an enlarged
hindfoot entirely or partially webbed between the toes, and are assumed to form a natural
group, though rigorous cladistic assessments are still lacking (Musser and Carleton 2005).
Two of these gener&rossomysndParahydromysoccur almost exclusively in and along
(respectively) montane lakes, rivers, and streams (usually at and above 1200 m, though
occasionally much lower faParahydromy¥ but the genus#lydromysincludes species
adapted to life both in montane waterways and in lowland rivers and coastal habitats.
Parahydromysds represented by a single speckesasper—a dark brown, medium-sized
rat with a greatly swollen muzzle and lips, and extremely large teaethhydromydas a
relatively wide range in montane New Guinea, including the entire breadth of the Central
Dividing Ranges, the outlying North Coast Ranges (records are from the Torricelli and
Cyclops ranges and the upper Mamberamo River) and the mountains of the Vogelkop Pen-
insula (Flannery 1995; Apliet al. 1999).Crossomyss likewise monotypic, comprising
the single specie8. moncktoniCrossomyss the most derived of New Guinean rodents,
and the world’s most highly-specialized amphibious murid (Thomas 1907; Voss 1988;
Peterhans and Patterson 1995). Its extremely large hindfeet are completely webbed to the
ends of the toes between all digits, its forelimbs are strongly reduced relafesaioy-
dromysandHydromys its external ears are absent or reduced to very small nubs of skin in
the fur, its eyes are extremely small, and its long tail bears a divided mid-ventral fringe of
hairs along its underside (Ellerman 1941; Tate 1951a, 1951b; Voss 1988). (In each of these
traits, it is convergent to remarkable extent upon the East Asian montane wateNehrew
togale) Crossomyss found only in montane lakes, rivers, and streams in the Central and
Eastern Highlands regions of Papua New Guinea, where it is known to occur from the
vicinity of Mt. Sisa (= Mt. Haliago) in the west to the Astrolabe Range in the east (Flan-
nery 1995).

The zoogeography and biologyRarahydromysandCrossomyswvill be reviewed in a
forthcoming account; the remainder of the present report concerns the taxonomy and zoo-
geography of amphibious murines currently classified in the third, more widespread genus
Hydromys
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The generic limits ofHydromysE. Geoffroy, 1804 ZOOTAXA

In 1941 George Tate and Richard Archbold of the American Museum of Natural History in
New York reported the discovery of a small aquatic rodent from the vicinity of Lake
Habbema, collected high in the mountains of western New Guinea by the 1938 Archbold
Expedition, which they hamddydromys habbemé@rate and Archbold 1941Hydromys
habbemaliffered markedly in morphology from both speciegHytiromysknown at that

time H. chrysogasteifrom lowland New Guinea and Australia ahld neobrittanicus

from the lowlands of the island of New Britain in the Bismarck Archipelago) in its rela-
tively small size and greatly reduced pinnae; soft, woolly, grey pelage; and long, narrow
rostrum.

Soon after, Martin Hinton of the British Museum (Natural History) of London (now
the Natural History Museum, London) reported the discovery of another small amphibious
rat from the mountains of eastern New Guinea, for which he erected the new genus and
specieBaiyankamys shawmayédHhlinton 1943). This new taxomas extremely similar in
external and cranial appearanceHpdromys habbemabut Hinton (1943) noted that it
could be distinguished both by its unreduced pinnae and by its mandibular dentition,
which included three lower molars in both quadrants of the lower jaw, as opposed to two in
all other amphibious murines of New Guinea. However, Mahoney (1968) later realized
that the holotype oB. shawmayenivas a composite specimen, consisting of the skull and
cranium of a small water-rat and an incorrectly-associated mandible from a specimen of
Rattus niobeMahoney (1968) chose the skin and cranium of the “holotype” as the lecto-
type of Baiyankamys shawmaygthereby restricting this name to the water-rat (rather
than the misallocateRattusmandible), and found the correct mandible for this specimen
within the BMNH collections, likewise mismatched with the cranium of a specimen of
Rattus niobeOn the basis of its overall similarity kh habbemaof western New Guinea,
Mahoney (1968) proposed thslhawmayerishould be recognized as a synonym of that
species, but Musser and Carleton (1993, 2005) and Flannery (1995) have since argued that
H. habbemandH. shawmayerare best recognized as closely-related but distinct allopat-
ric species. Indeed, the two are easily distinguished by external and cranial traits (a point
reviewed in further detail below).

More recently, Musser and Piik (1982) described another species of small-bodied
Hydromys(H. hussoni from the Wissel (= Paniai) Lakes of western New Guinea (1750—
1765 m) based on a large series of specimens collected during the 1939 New Guinea Expe-
dition of the Royal Netherlands Geographic Society. Notably, in its brown, glossy pelage
and overall cranial conformatiddydromys hussorilosely resembles both larger-bodied
Hydromysspecies known from habitats in lowland Melanesia ¢hrysogasteand H.
neobrittanicu$, rather than the other small-bodied montane species of the gdnus (
habbemandH. shawmayeji(Musser and Piik 1982; Musser and Carleton 2005). Ziegler
(1984) subsequently reported the collection of a single small-bodied water-rat specimen
from the southern margins of the Prince Alexander Range in northern Papua New Guinea,
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which he tentatively identified ad. hussoni This locality is far disjunct from (800 km
distant) and situated at a much lower elevation (about 200 m) than the type and otherwise
only known locality forH. hussoniFigure 1). In fact, Ziegler’s (1984) specimen is mor-
phologically unique and represents a previously-undescribed spétigseflerin. sp.;

see below), similar to but distinct frofh hussoni—a taxonomic conclusion anticipated by
Musser and Carleton (2005).
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FIGURE 1. Distribution of the smaller-bodied speciedHyidromys(H. hussonilocality 1;H. zie-

gleri, 2) and the species Bhiyankamy$B. habbemalocalities 3—-4B. shawmayeyi5—13) in New
Guinea.

This brief review of the content éfydromysemphasizes that the genus, as currently
defined, embraces two highly distinctive groups: a moderately diverse cluster of brownish,
glossy-furred species found in coastal, lowland, and lower montane contexts (below 2000
m) throughout Australasieclirysogaster, neobrittanicus, hussoni, zieglesp., and an
undescribed insular species from Obi; see below), and a small group of grey, soft-furred
species restricted to lakes, rivers, and streams in montane forests (generally at 2000 m and
above, but occasionally to 1500 m; Table 1) in the Central Dividing Ranges of New
Guinea fhabbema, shawmaygriThese two groups differ not only in habitat association
and pelage coloration and texture, but also in other anatomical aspects, and together may
not form a natural (i.e. monophyletic) assemblage. For example, in studies that included
Hydromys chrysogaster, H. habbema, Parahydromys aapdrCrossomys moncktgni
Lidicker (1968, 1973) found that. habbemalifferstrenchantly in aspects of phallic anat-
omy not only fronH. chrysogastebut alsofrom Parahydromys, Crossomyand all other
hydromyin rodents studied.
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TABLE 1. Geographic and elevational distribution of the small speciéf/dfomysand the spe- ZOOTAXA
cies ofBaiyankamygnumbers refer to Fig. 1), with a list of specimens examined.

Hydromys hussonMusser and Piik, 1982

1. Enarotali, Lake Paniai, and Araboe-bivak, Araboe River (03°55’40"S, 136°22'06"E), Wissel
(= Paniai) Lakes area, 1750-1765 m, Papua Province, Indonesia (series at RMNH: see
Musser and Piik 1982)

Hydromys zieglerhew species
2. Bainyik (03°40'S, 143°05’E), 700 ft (= 213 m), East Sepik Province, Papua New Guinea
(BBM-NG 101683).

Baiyankamys habbem@rate and Archbold, 1941)

3. Kelangurr Cave (04°01’'S, 138°08’E) and adjacent West Baliem River, 2800-2950 m, Papua
Province, Indonesia (see Flannery 1999: 342, 343; Flannery 1995: 238).

4. Lake Habbema (04°09'S, 138°41'E), 3225 m, and 7 km NE of the top of Mt. Wilhelmina (=

Trikora) (04°15’S, 13%45’E), 3560-3600 m, Papua Province, Indonesia (series at AMNH:
see Tate 1951b; Musser and Piik 1982; 155).

Baiyankamys shawmayeHlinton, 1943

5. Doma Peaks (05°54'S, 143°09.5'E), 2400 m, Southern Highlands Province, Papua New
Guinea (BBM-NG 105734).

6. Mt. Giluwe (06°03'S, 143°53’E), 2800 m, Southern Highlands Province, Papua New Guinea
(BBM-NG 97086, 97104, 97173, 97192).

7. Murmur Pass (05°45’S, 143°56'E), 2700 m (PNGM 22819, BBM-NG 97427); 18 km NNE
Tambul, 5 km junction Mendi and Hagen Road, 2700 m (BBM-NG 97502, 97532), Western
Highlands Province, Papua New Guinea.

8. Mt. Hagen (05°35’S, 144°04’E), 5000 — 8000 ft [1524 — 2438 m] (AMNH 156431 — 156433);
Tomba (05°50'S, 144°02’'E), south spur of Hagen Range, 8000 ft [= 2438 m] (BMNH
55.309), Western Highlands Province, Papua New Guinea.

9. Aunjang Valley (05°02'S, 144°40’E), Schrader Range, Madang Province, Papua New Guinea
(AM M8661).

10. Mt. Wilhelm (05°46’S, 144°59’E): Pengagl Creek, 8500 ft [= 2591 m] (AMNH 191441 —
191444); Lake Aunde, 11800 ft [= 3597 m] (CSIRO 15691), Western Highlands Province,
Papua New Guinea.

11. Baiyanka (05°46’S, 145°10'E), Purari-Ramu Divide, SE Bismarck Range, 6500 ft [= 1980
m], Eastern Highlands Province, Papua New Guinea (BMNH 1947.1143).

12. Collins’s Sawmill, Mt. Otto (05°59'S, 145°25'E), 2215-2275 m, Eastern Highlands Prov-
ince, Papua New Guinea (AMNH 191445-191448).

13. Slate Creek (07°13'S, 146°33’E), 1 mile W Mt. Kaindi, 2000 m, Morobe Province, Papua
New Guinea (AMNH 191440).

Despite its confused introduction, Hinton’s (1943) generic naaigankamysemains
available (see Mahoney 1968), and here | utilize it at generic levahéovmayerHinton,
1943 anchabbemgaTate and Archbold, 1941), formally removing these two species from
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Hydromys In addition to differences in phallic anatomy (Lidicker 1968, 1973), species of
Baiyankamydliffer from species oHydromysin many external and craniodental traits.

For example, the two speciesBdiyankamyéave tails much longer than their head-body
length (tail sub-equal to or shorter than the head-body lendgttydnomy3, soft, dense,
frosted grey upperparts (dorsal pelage more glossy, less dense, and dark brown to blackish
in Hydromys, long, narrow rostra that taper strongly antero-laterally (broader, more paral-
lel-sided rostra itHydromy3, extremely narrow incisors (relatively broadeHpdromys,

very strong indentations between the masseteric tubercles on either side of the anterior pal-
ate (lacking or much less pronouncedHiydromy$, mesopterygoid fossae proportionately
much narrowed, measuring much less across than the width between the first upper molars
(less reduced, sub-equal to this molar distandgyitromy$, and zygomata that are slen-

der and delicate, especially along the posterior third, with the maxillary roots situated
much higher than the squamosal roots, giving them a well-pronounced downcurve
(thicker, less downcurved zygomata ltydromys. Interestingly, all of these traits are
shared by botBaiyankamysandCrossomygFigure 2), which may suggest either a sister
relationship between these two genera (i.e. if these character states are synapomorphic), or
a basal divergence for both genera among New Guinean amphibious rats (if symplesio-
morphic). Notably, the pinnae of one of the two speciddabfankamy$B. habbempare
strongly reduced, a distinctive trait otherwise seen among New Guinea rodents only in
CrossomysnoncktoniThomas 1907; Tate 1951a). The speciedyafromysandParahy-
dromys,on the other handnore closely resemble one another in most of these traits,
including the quality and overall colour of their dorsal pelage as well as their broader ros-
tra, less strongly emarginated anterior palates, proportionately wider mesopterygoid fos-
sae, and robust, less down-curved zygomata (Figure 2). Voss (1988: 466—468) previously
discussed a number of other size-independent shape differences that disBaiyaska-
myshabbemgandshawmayejifrom trueHydromys including relatively larger hindfeet,

larger molars, a broader palate, a narrower zygomatic plate, a more inflated braincase, and
a broader occiput.

In summary, selected morphological traits of the skin and cranium phenetically link
CrossomysaindBaiyankamy®n one hand, andydromysandParahydromy®n the other.
Though phylogenetic relationships among these genera remain formally untested, it is now
clear that the species Bhiyankamy¢B. shawmayerandB. habbempacomprise a mor-
phological unit distinct from a monophyletic cluster of species that can be classified in
Hydromys sensu strictdd. chrysogaster, H. neobrittanicus, H. hussamidH. ziegler).

Hence | suggest thatydromysand Baiyankamysare more usefully and more appropri-

ately recognized as separate genera—a hypothesis that should be tested in the future by a
careful phylogenetic analysis ideally incorporating both morphological and molecular
information.
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FIGURE 2. Skulls of the four amphibious murine rodent genera of New Guinea. From top to bot-
tom: Parahydromys asper, Hydromys hussoni, Baiyankamys shawmaye@rossomys monck-

toni. Adapted from Flannery (1995:525-526).
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The species oBaiyankamysHinton, 1943

Until relatively recently (Musser and Carleton, 1993; Flannery, 19B&jyankamys
habbemaandB. shawmayenvere considered conspecific (e.g. Mahoney 1968; Flannery
1990). Though now recognized as separate, geographically disjunct species (Musser and
Carleton 1993, 2005), morphological distinctions between the two have not been firmly
substantiated in the literature. (Musser and Carleton [2005] noted apparent differences in
body size and “certain cranial proportions”; Flannery [1995] suggested differences in ven-
tral coloration, length of the terminal white tail-tip, and a possible difference in ear length.)
Having recently examined all available museum specimens of both species (Tables 1, 2),
here | can confirm that whilbabbemaand shawmayeriare craniodentally similar, they
differ consistently in degree of reduction of the external ear (length 7h&bipema 12—

17 inshawmayeli extent of the terminal white tail-tip (one-third to one-half of the tail in
habbemapne-quarter or less of the tailshawmayeli in ventral coloration (dark silvery

grey inhabbemapaler slate grey ishawmayeji and in size of the teeth (length of maxil-

lary molar row generally > 5.0 ihabbemagenerally< 5.0 inshawmaye)i Further,B.
shawmayeraverages smaller in most measurements, including overall length (Table 2), as
intimated by Musser and Carleton (1993, 2005).

Baiyankamys habbemsa currently known only from upper montane forests (2800 to
3600 m) in a relatively small geographic area situated on the southern slopes of the Snow
Mountains of western New Guinea (Figure Bxiyankamys shawmaydras a wider geo-
graphic and elevational range, being recorded from lower to upper montane forests (1500
to 3600 m, a broader altitudinal distribution than previously reported) throughout the East-
ern and Central Highlands regions of Papua New Guinea, from the Doma Peaks area in the
west to the vicinity of Mt. Kaindi in the east (Figure 1). (A further locality in south-eastern
New Guinea mapped for this species by Flannery [1995:240] is based on an editorial
error.) The mean elevation of four vouchered sites of occurreri@ehafbbemas 3334 m
(median 3393 m; SD = 306); the mean elevation of 12 vouchered sites of occurrBnce of
shawmayeris 2438 m (median 2492 m; SD = 516) (Table 1). Both species are recorded
from streams, rivers, and lakes, and both apparently live in waterside burrows and feed on
aguatic invertebrates (especially insect nymphs and larvae, but also leeches and earth-
worms), and small vertebrates, especially frogs (Menzies and Dennis 1979: 53; Voss 1988:
456).

No intervening populations @aiyankamysare known between the geographic ranges
of these two species (Fig. 1), despite the fact that two geographically-intermediate mon-
tane areas—the vicinity of Mt. Sisa in the Kikori River Basin, and the Telefomin area in
the mountains of southern West Sepik (= Sandaun) Province—are among the most com-
prehensively studied sites for mammals in all of New Guinea (e.g. Flannery and Seri
1990a; Leary and Seri 1997). Hence the absenBaighnkamyd$rom the middle part of
the New Guinean Central Cordillera may well be real, rather than an artefact of incomplete
sampling efforts. A similar “drop-out” effect along the Cordillera is well-established for
many avian taxa (Diamond, 1972).
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TABLE 2. External metrics for the species BaiyankamysMeasurements are for fully mature = ZOOTAXA
specimens only. FOB. habbeman = 14 (7 males and 7 females, specimens at AMNH; see Voss,
1988); forB. shawmayerh = 20 (13 males and 7 females, specimens at AMNH, BBM, BMNH,

CSIRO; n =10 for weight).

B. habbema B. shawmayeri
Length of head and body 148.6 + 8.1 (134-160) 141.9 + 7.0 (130-153)
Length of tail 172.3 +12.5 (154-187) 168.6 + 8.8 (148-185)
Length of hindfoot 37.0 £1.2 (35-39) 37.5+1.3(35-39)
Length of ear 8.6 £ 0.60 (7-9) 13.8 +1.31 (12-17)
Weight (in grams) — 78.4 + 7.41 (68-88)

Methods and Materials

Specimens discussed here are deposited in the collections of the Australian Museum, Syd-
ney (AM), the American Museum of Natural History, New York (AMNH), the Bernice P.
Bishop Museum, Honolulu (BBM), the Natural History Museum, London (BMNH), the
Australian National Wildlife Collection, Canberra (CSIRO), the Papua New Guinea
National Museum and Art Gallery, Port Moresby (PNGM), and the Nationaal Museum
van Natuurlijke Historie (formerly Rijksmuseum van Natuurlijke Historie), Leiden
(RMNH). External measurements were recorded by the original collectors in the field.
Craniodental measurements, except as noted, were taken by the author with hand-held cal-
lipers. Cranial measurements (Table 3), though largely self-explanatory, follow the defini-
tions of Musser and Piik (1982) and Voss (1988). Linear measurements are in millimetres
(mm), weights in grams.

A new species oHydromys
GenusHydromysE. Geoffroy, 1804

Type speciesHydromys chrysogasté&t. Geoffroy, 1804.

Content: With the exclusion ofBaiyankamys| recognize four described species of
Hydromysas valid:H. chrysogasterwith synonyms as delineated by Tate (1951b) and
Musser and Carleton (2005), widely distributed in river systems and coastabfieas
mania, Australia, and many adjacent islands on the continental shelf, and in the lowlands
of New Guinea (to 2000 m) and on immediately adjacent islands (Yapen, Biak-Supiori,
Waigeo, the Aru and Kai Islands, and the D’Entrecasteaux and Trobriand Iskdnds)-
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brittanicus Tate and Archbold, 1935, a distinctive, large-bodied insular endemic from the
large island of New Britain in the Bismarck Archipelagb; hussoniMusser and Piik,

1982, known only from the Wissel Lakes of western New GuineaHarzikeglerin. sp.,

from foothills on the southern margins of the Prince Alexander Range in northern Papua
New Guinea. There is one additional undescribed species, endemic to the island of Obi in
the North-Central Moluccas (Helgen 2003; Musser and Carleton 2005).

Hydromys zieglernew species
Figures 3, 4; Tables 3, 4

Holotype: BBM-NG 101683, adult female, skin (Fig. 3) and skull (Fig. 4), from Bainyik
(03°40'S, 143°05'E)irca 5 km south of Maprik, 700 ft (= 213 m), East Sepik Province,
Papua New Guinea, collected 29 October 1972 by A.B. Mirza. According to its label the
holotype—the only known specimen of this species—was live-trapped in a local garden
(see Ziegler 1984: 101).

Diagnosis Hydromys ziegleris the smallest species bfydromys It most closely
resembledH. hussoni endemic to the upland Wissel Lakes of west-central New Guinea
(Figs. 3—4; Table 3—4), but differs from that species in its smaller size, broadened rostrum,
shorter incisive foramina, shorter toothrow, broader first molars, lower-domed braincase,
and much less densely-furred tail.

Distribution : Hydromys ziegleris known only from the type locality, situated in the
foothills of the southern slopes of the Prince Alexander Range, one of the North Coast
Ranges of Papua New Guinea. The type locality lies in the vicinity of the Screw and Amuk
Rivers, which drain from the highlands of the Prince Alexander Range and the Torricelli
Range, respectively. | suspect that future collecting efforts may show it to occur more
widely (and at higher altitudes) in the North Coast Ranges (see Discussion below). Two
other amphibious murineslydromys chrysogastemdParahydromys aspgrare known
from other localities in the North Coast Ranges and are thus likely to occur sympatrically
with H. zieglerj though onlyH. chrysogastehas been collected in the same general area
to date (e.g. CSIRO 8346, adult male from Maprik).

Etymology: For the late Dr. Alan C. Ziegler (1929-2003), former head of the Verte-
brate Zoology Division at the Bishop Museum in Honolulu and authority on New Guinea
mammals.

Description: The holotype ofiegleriis smaller than most specimensoisoniFigs.

3-4; Table 3). The dorsal pelagezidgleriis dark brown (somewhat darker than the rich
brown ofhusson) tipped with paler, orange-buff hairs. The fur is considerably shorter (6—

7 mm on the anterior dorsum), less dense, and conspicuously more glossyhiinssoimi

The fur of the venter is grey-based with ochraceous-buff tipping, simildmussoni
(Musser and Piik 1982; Ziegler 1984), but in the holotypsexlerithe lower cheeks and

the underside of the throat and chin are dingy white, contrasting with the rest of the venter.

10 © 2005Magnolia Press HELGEN



The inguinal region and ventral base of the tail are dark brown (Figure 3). As in otheioOTAXA
Hydromys,the hindfeet are long and broad and bear conspicuous webbing between t
middle digits (lI-1V). The dorsal surface of the pes is pigmented dark but covered with

small pale hairs, and the claws are equal in size to thdaesebniand unpigmented. The

skin label gives the hindfoot length as 29, probably measured with the claw, as on the dry

skin this length is closer to Zans ungui¢Ziegler 1984).

FIGURE 3. Dorsal and ventral views of the skinstdydromys ziegler{a, ¢c; BBM-NG 101683,
adult female holotype) artdydromys hussortb, d; AM M18627; adult female paratype). Scale bar
=20 mm.
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The tail of the holotype is black, and lacks a white tail-tip, which is present in 19 of 24
known specimens diussoni,and always present iHydromys chrysogaster, Baiyanka-
mys,andParahydromyqabsent inCrossomyks There are 13-15 tail rings per centimetre
in the mid-section of the tail. Probably the most conspicuous external difference between
ziegleriandhussonis the relative hairiness of the tail. In ottrdromys includinghus-
sonj the tail is extensively haired, obscuring the tail rings, and the tail hairs are long,
extending for the length of many tail scaleszigyglerithe tail is considerably less heavily
furred, lending it a much more “naked” appearance, such that the tail rings are immedi-
ately evident to the naked eye. The tail hairs measure only about 2—3 tail rings in length
and lie close to the body of the talil.

FIGURE 4. Crania and mandibles dlydromys ziegleri(below, adult female holotype) and
Hydromys hussor{above, AM M18627, adult female paratype).

In many ways the cranial resemblance betwma@ssoniand ziegleriis close (Ziegler
1984). However, judging from direct comparisons between the holotypiegiériand a
paratypeof hussoniAM M18627, formerly RMNH 29162, also adult female), my notes
on the type series dlussonat RMNH, comparisons with the verbal and mensural descrip-
tions ofhussoniby Musser and Piik (1982) and Voss (1988), and illustrations of the holo-
type of hussonifigured by Musser and Piik (1982), many qualitative cranial differences
between the two species are immediately apparent. The skalegiEriis noticeably
shorter and stouter than thathafssoni(Fig. 4). The rostrum is short and broad in both
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species, but the nasolacrimal capsules are laterally expanded to a much greater degre®dmAxa
ziegleri as reflected in its relatively greater rostral breadth, and the nasals are correspof

ingly broader (Table 3) and also more strongly retracted. The incisive foramina are more
truncate inziegleri only 31% of the length of the diastema, versus 37%\{gsonj or

greater in all other species dfydromysandBaiyankamygMusser and Piik 1982: 164).

The zygomatic plate is more excavatedigglerithanhussonjand the braincase is mark-

edly less expanded dorso-ventrally (Table 3; braincase height is 64% of braincase breadth

in ziegleri versus 69% or greater in all othdydromysand BaiyankamysMusser and

Piik 1982:164).

TABLE 3. Craniodental metrics for the adult female holotypéipfiromys zieglerand for series
of adult female and mixed aduttydromys hussoni

Measurements H. ziegleri H. hussoni¢ ¢ ! H. hussoni? ¢, "2
n=6-9 n=20
Length of head and body 132 150.1 £9.4 (138-164) 147.9 +15.4 (122-171)
Length of tail 118 125.5 + 14.3 (103-144)  126.4 + 13.8 (103-152)
Length of hindfoot 29 27.4 £1.1 (26-29) 29.8 + 2.0 (27-33)
Length of ear 13 12.4 +0.8 (12-14) 12.1 + 0.8 (11-14)
Greatest length of skull 29.01 31.54 +0.87 (30.1-32.8) —
Condyloincisive length 28.50 — 30.5+1.41 (27.9-32.9)
Zygomatic breadth 14.98 15.60 + 0.50 (14.8-16.3) 15.5 + 0.87 (14.0-17.3)
Breadth of rostrum 6.23 5.82+0.21 (5.6 - 6.1) —
Length of nasals 8.73 10.17 +0.43 (9.4-10.6) 9.8 +0.68 (8.6-11.2)
Breadth of nasals 3.39 — 3.10+0.18 (2.8-3.4)
Length incisive foramina 2.48 3.08 £ 0.13 (2.9-3.3) 3.0+£0.33 (2.0-3.3)
Maxillary toothrow 4.13 4.71 +0.15 (4.5-5.0) 4.6 +0.12 (4.4-4.8)
Breadth of braincase 13.09 13.44 £0.28 (13.1-13.8) 13.7 £0.36 (13.0-14.4)
Height of braincase 8.39 9.21 £ 0.19 (8.9-9.5) —
Postorbital constriction 5.09 5.28 £ 0.14 (5.1-5.5) 5.3+£0.14 (5.0-5.6)
Breadth of incisor tips 1.62 1.67 £0.13 (1.5-1.9) 1.6 +0.15 (1.4-1.9)
Length of diastema 7.99 8.39 £ 0.36 (7.9-9.0) 8.5+ 0.54 (7.6-9.3)

1 From Musser and Piik (1982: 159).
2 From Voss (1988: 467): 22 and 877
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The faces of the upper and lower incisors are pigmented yellowish-oraniggliri
(with pigmentation more obvious in the upper incisors), while thoseisdoniare very
weakly pigmented or almost unpigmentedzlaglerithe first upper molars are broader
relative to their length compared lhossoni and the second upper and lower molars are
more reduced (e.g. Table 4). The posterior palatine foramina are lengthened into a more
extensive narrow groove in tineissoniparatype than in the holotype ziegleri in which
these foramina are essentially small ovate holes. The posterior palatal spine is extremely
well-developed. Relative faussonthe auditory bullae are less flattened and less elongate.
The foramen ovale is distinctly largeriieglerithanhussoni In both species the stapedial
foramen is well-developed and the foramen ovale bears a conspicuous groove for the pas-
sage of the infraorbital branch of the stapedial artery, suggesting that both possess the
primitive murine cephalic arterial configuration typical of other New Guinean water-rats
of the generaBaiyankamys, Hydromys, Parahydromgsid Crossomys(and the less
closely-related lowland false water-r&gromys myoidess stated by Musser and Carle-
ton [2005] and confirmed by my examination of specimens in the Australian Museum; cf.
Musser and Heaney 1992:87).

Additional measurements of the holotype (other than those presented in Table 3)
include: palatal length 13.08; breadth of mesopterygoid fossa 2.13; greatest breadth of
incisive foramina 1.67; breadth of the palatal bridge betwe&i¥12.60; breadth of the
zygomatic plate 1.54; height of upper incisor 4.58; depth of upper incisor 1.55; breadth
across occipital condyles 8.37; coronoid height of mandible 7.99; alveolar length,of M
4.35; and mandible length minus incisor 14.85 (with incisor, 18.38).

TABLE 4. Comparative molar dimensions in specimensiypdromys ziegler{adult female holo-
type) andHydromys hussorfAM M18627, adult female paratype)

ziegleri hussoni
M1 length x width 2.98 x 1.54 3.24 x 1.49
M?2 length x width 1.22 x 1.07 1.52x1.34
M? length / M* length 0.41 0.47
M1 width / M1 length 0.52 0.46
M 1 length x width 2.59x1.28 2.84x1.59
M5 length x width 1.67x1.18 1.81x1.34

Zoogeography

Several isolated mountain ranges are situated along the northern coast of New Guinea,
including the Adelbert, Prince Alexander, Torricelli, Bewani, Cyclops, Foya (= Gaulttier),
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and Van Rees Mountains, collectively referred to hereafter as the North Coast Rang&goTAxa
These mountain ranges are well-separated from the Central Dividing Ranges of N
Guinea by large expanses of lowland forest, have distinctive geological histories (Flannery
1995), and support highly distinctive faunas.

TABLE 5. North Coast endemic mammal species recorded from the various North Coast Ranges of
northern New Guinea. PA = Prince Alexander Range; T = Torricelli Range; B = Bewani Range
(including Mt. Menawa); C = Cyclops Range; F = Foya Range.

PA'T B C F Recorded elevation

Monotremes

Zaglossus attenboroughkiannery & Groves, 1998 X 1600 m
Marsupials

Dendrolagus pulcherrimuBlannery, 1993 ? X ? 680 to 1120 m
Dendrolagus scottaElannery & Seri, 1990 X X 900 to 2000 m
Petaurus abidZiegler, 1981 X 800 to 1220 m
Rodents

Hydromys zieglem. sp. X 213 m
‘Microhydromys’ mussetiFlannery, 1989 X 1350 m
Paraleptomys rufilatu®©sgood, 1945 X X X 1200 to 1700 m
Bats

Hipposideros edwardshilkFlannery & Colgan, 1993 X 240 m

Many endemic mammals occur in these mountain ranges (Table 5). A recently-
described monotreme, the dwarf long-beaked echidteml¢ssus attenboroughiis
known only by a single specimen collected in 1961 in upper montane forest (1600 m) on
Mt. Rara in the Cyclops Range, behind Jayapura (Flannery and Groves, 1998). The tree-
kangarooDendrolagus scottaéhe “tenkile™) is known from the western Torricelli Range
and Mt. Menawa in the Bewanis, where it is primarily restricted to narrow bands of mon-
tane forest situated at about 1200-1500 m in the Torricellis and about 1500—2000 m on Mt.
Menawa (Flannery and Seri 1990b; Flannetral. 1996). Another tree kangarddendro-
lagus pulcherrimusis recorded as a living animal from the eastern Torricellis and (on the
basis of a sight record) from the Foya Range (Flannery 1993; Flastn&ly1 996), and is
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rumoured to occur in the Prince Alexander Range. The latter species (originally described
as a subspecies @f. goodfellowiby Flannery 1993) has disappeared from much of its
former range in the Torricellis in recent decades, probably as a result of unsustainable
hunting practices (Flannegt al. 1996). In the pasD. pulcherrimusprobably had a much

more extensive distribution, as it or a very closely-related taxon is also represented in Qua-
ternary subfossil deposits from the Vogelkop Peninsula of north-west New Guinea (Aplin
et al.1999). A third marsupial found only in the North Coast Ranges is the Northern glider
(Petaurus abidi, recorded only from mid- and upper montane forest in the vicinity of Mts.
Somoro and Sapau in the Torricelli Range (Ziegler 1981; Flannery 1995).

Among murine rodents, three endemic hydromyins are known from the North Coast
Ranges. These aRaraleptomys rufilatusa medium-sized terrestrial rat which occurs in
mountaintop forests in the Cyclops, Bewani, and Torricelli Ranges (Osgood 1945; Flan-
nery 1995; Musser and Carleton 2008)jcrohydromys’ mussera small moss-mouse of
uncertain phylogenetic affinity, known by a single specimen collected in 1972 in upper
montane forest (1350 m) on Mt. Somoro in the Torricellis (Flannery 1989; Musser and
Carleton, 2005); and nottydromys ziegleriknown by a single specimen collected on the
southern margin of the Prince Alexander Range. Finally, one species and one distinctive
subspecies of leaf-nosed badigposideros edwardshilland Hipposideros wollastoni
fasensi} are known only from the northern and southern foothills of the Bewani range,
respectively (Flannery and Colgan 1993).

During cooler climatic periods during the Late Pleistocene, montane forests extended
to much lower elevations in New Guinea than they do today, and the montane-adapted spe-
cies of the North Coast Ranges likely had considerably more expansive or even contiguous
distributions across certain of these mountain ranges. | suspect that the seemingly haphaz-
ard distribution of endemic species recorded from the various North Coast ranges today
(Table 5) reflects a combination of two factors: artefacts of geographically uneven sam-
pling effort and, at least for some of the larger-bodied spefagdssus, Dendrolagls
historical extinctions (see Flannestal. 1996; Flannery and Groves 1998).

Some of the larger endemic mammals of the North Coast Ranges, esp&uidiysus
attenboroughi, Dendrolagus scottamdDendrolagus pulcherrimysiave minuscule glo-
bal geographic ranges and are actively hunted for food (Flaehatyl 996; Flannery and
Groves 1998), and are probably among the most endangered of all Australasian mammals
(indeed,Z. attenboroughmay already be extinct; Flannery and Groves 1998). All North
Coast Range endemic mammals, even the smallest (sukticashydromys’ musselnd
Hydromys ziegle)i should be considered conservation priorities on account of their
extremely limited geographic and altitudinal ranges, which in most cases are centred on
small tracts of upper montane forest, highly susceptible to threatening processes including
logging and climate change. In addition to supporting a markedly unique mammal fauna,
the North Coast Ranges are also an area of considerable geographically-restricted ende-
mism for frogs, birds, and other biotic groups (StattersBelal. 1998; Kraus and Allison
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2000; Allison and Kraus 2000, 2003), ranking these mountain ranges among the most CAGOTAXA
ical priorities for conservation efforts in the Melanesian region (Wikramanagtaké
2002).

Of the eight endemic mammal species currently known from the North Coast Ranges,
seven were described as new to science only within the last 15 years, and all eight were
both discovered and described within the last 60 years (Table 5). Further, three of these
remain known by a single museum speciméagf{ossus attenboroughi, ‘Microhydromys’
musseriandHydromys ziegle}i These cursory but remarkable statistics for North Coast
Range mammals aptly demonstrate how incompletely catalogued the biota of these moun-
tains remains. While the mammal faunas of some areas in the North Coast Ranges (includ-
ing the western Torricellis, Cyclops, and Bewanis) have become much better understood
through recent survey efforts (e.g. Flannery 1993, 1995), others, such as the Foya and Van
Rees Ranges of western New Guinea, remain almost wholly unknown mammalogically.
For example, until recently the ornithologist Jared Diamond was the only westerner known
to have visited the relatively expansive Foya Range, which is mostly uninhabited and
largely unexplored (see Diamond 1985). Given the startling rate of new discoveries in
North Coast mountain ranges in recent decades, there is no doubt that future survey efforts
in this region will continue to encounter vertebrate species new to science.

The mammal fauna of the Prince Alexander Mountains is moderately well-known.
Apart fromHydromys ziegleriat least 23 other species are recorded from these mountains
(specimens at AM, AMNH, and BBM). These include the cuscBbatanger orientalis,

P. gymnotisand Spilocuscus maculatuthe tree-kangaroBendrolagus inustughe wall-

abies Thylogale browniand Dorcopsis hagenithe bandicoots€Echymipera clara, E.
kalubu,andE. rufescensthe rodentdHydromys chrysogaster, Melomys rufescens, Rattus
praetor,andR. exulansthe fruit-batsPteropus neohibernicus, Dobsonia minor, Nyctimene
aello, N. albiventer, N. cyclotis, Paranyctimene tenax, Syconycteris australidacro-
glossus minimughe vespertilionid baPipistrellus papuanusand the molossid batior-
mopterus beccariiHowever, essentially all of these species (excetiymimene cyclotis,

a widespread inhabitant of New Guinean montane forests) are characteristic inhabitants of
lowland habitats and are widespread in northern New Guinea. Future surveys in the Prince
Alexanders should thus focus on the very highest peaks in the range, which rise to 1240 m
and are likely to support unique animal assemblages unknown at lower altitudes.

As discussed above, rodent-collecting efforts in the Melanesian region have so far
yielded five species dlydromys—the widesprea#ll. chrysogasterthe insular endemid.
neobrittanicus the mid-montane Wissel Lakes enderHichussonithe newly-described
H. ziegleri,and an unnamed species from the Moluccan island of Obi. The three larger
species ifl. chrysogaster, H. neobrittanicuand the Obi taxon) have all been collected in
lowland rainforest, including in forest at sea level, while one of the smaller spcies (
hussonj is known only from forest at much higher elevations. The similarly small-bodied
Hydromys ziegleris thus far known only by a single specimen taken in relatively low ele-
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vation forest (213 m); given that extensive collecting efforts in other areas of lowland
northern New Guinea have failed to record it elsewhere, | strongly suspect that it is a legit-
imate endemic of the North Coast Ranges. That the other small-béygtiedmys(H. hus-

son) and most other North Coast Range endemic mammals are restricted to higher-
elevation forests suggests to me tHatzieglerimay be an inhabitant of montane forests,

and that thus far it may be known only from the very lowest altitudinal bound of its range.
Future trapping regimes targeted at streams along elevational gradients in the Prince Alex-
ander and eastern Torricelli Mountains should serve to illuminate its real geographic and
altitudinal distribution.

The ongoing discovery and description of new mammal species from throughout
mainland New Guinea (e.g. Flannery and Groves 1998; Helgen and Flannery 2004; Hel-
gen 2005), highlights how poorly-studied the biota of many areas of the island remains.
Amphibious murines, which can be difficult to trap, are often especially overlooked in
rapid faunal inventories. | strongly suspect that future survey efforts will identify addi-
tional small-bodied amphibious murines in outlying areas of montane New Guinea—per-
haps, for example, in the mountain ranges of the Vogelkop Peninsula (the Arfaks and
Tamraus), in the expansive Foya Range, or on other large mountainous islands adjacent to
New Guinea, such as New Britain or Seram.
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