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SUMMARY

The characters of Mesembriomys hirsutus Gould are re-examined with
fresh material,  Detailed evidence of ity avboreal spevializatiom is presented.,
The validity of the insular form M. hirsutns melvillensie Hayman is con-
firmedd.  Svme aspects of the living animal, of skull aud dentition, manus. and
pes, are illustrated.

I owe to the kindness of my friend and former student, Wilfred Buteman,
Esq., now of the Commonwealth Administrution in Porl Darwin, a magnificent
living specimen of this great tree rat of Northern Australia, which though
formerly much collected and written upon taxonomically, is still very imper-
fectly known.

The specimen was caught by blacks near Garden Point, Melville Island,
where it is still plentiful and it oceurs also on the adjoining Bathurst Island
across Lhe mile-wide Apsley Strait. Formerly it was a common animal in suit-
ably forested country over much of the Narthern Tervitory as far south as Daly
Waters, but in recent veuars its numbers have declined and in many of the
loculities of the Daly River sector, where Knut Dahl found it plentiful in 1894-
93, it seems now to be a rarity. Tt ocenrs also on Cape York Peninsula, Queens-
land, Dahl recorded the aboriginal names Nunjala. Dombot and Kalambao for
the species and the last of these is still in use hy mixed Tchingilli and Mudburra
blacks at Daly Waters, though it is 20 vears since the animal was seen by them
there. Mr, Bateman also supplies the names Intamunga and Puturamucka as
being used on Melville Tsland. About 60 specimens have been listed in over-
seas collections. but it is much less well represented in Australian museums.

The animal was flown to me from Port Darwin and the air lift of 2.000
miles, spunning a4 considerable climatic gap, tenninated in unusually cold
weather in an Adelaide spring (August) which continned for mmch of the
period of captivity. Although it was provided with artificial warmth and mnch
thomght taken for its comlort in roomy quarters, it remained extremely seeretive
and conld only be momentarily glimpsed by torch hght. When denied its

1 The specific name hirsutus was consistently nsed tor the spedies through sl the
changes n its generic designation from Mus hirsutus of Gould 1842, throngh Hapalotis,
Conilurus, Ammomys ta Mesembriomys, and in the definiion of its three sobspecies.  In
recent yeoars it has heen snperseded f-._v pouldii of Cray 1843 on the gronnds of its pre-
occupation by Mus hirsutus of Elliot 1839, The animal so named by Elliot is now known
as Golunda ellioti Gray 1837 (fide Ellocvman) and belongs to an Oriental genns whose species
cimnot possibly he confused with those of the Australian Mesembriomys.  Tn view of these
facts and of its unambioiwms ase for 90 years in all the fonmative contributions to the
knowledge of the animal, there would scem 1o b a strong case for the Conservation of
Birstetus in Mesembriomys.  This wonld make possible the coulivued use of gouldii in Notomys,
us is done as Lute g5 1951 by Tate.
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nesting hox occasionally for observation it repulsed all advanees with implacahle
terocity und was a diflicult subject for photography., so that the attempt to gain
some insight into its habits and peculiarities was largely nugatory, D:JhI (1897 )
writes of ity irritability and savage temper in the wild and the severity of Its
biting, and the blacks I interrogated at Daly Waters in 1953, who formerly
topk it by hand from hollow trees, also spoke feelingly of what they called its
“checkiness™,  Inits frequent rages, the caplive displuyed considerable voeal
powers of a kind qnite different from the squealing and piping of more normal
torms, such as Rattus, Pseudomys, Gyomys and Mus, raising its voice progres-
sively into it sart of whirring machine-like crescendo, not nnlike same of the
Phalungeridae, such as Petaurus breviceps.  There was no difficulty in keeping
it nourished as it ate very freely of sugared biscuits of scveral sorts (a taste
evidently inculcated by the air hostess, as his box was strewn with them on
arvival), of bananay and other soft fruits and of mixed prain, but showed no
intepest in green vegetatiom nor Hesh foods.  Dahl records that the chief food
of the specics in the Daly River districts is the fruit of the local Pandanns
udoretissimus, but the stomach of one of those examined below, which was taken
on the Stewart River in North Queensland, was cramined with a gritty mass
in which the shell of a fresh water mussel appeared to be the chiel constituent.
When examined after three months” detention, the Garden Point animal was
tound to be in excellent condition, weighing 670 g. and showing a smooth, well-
aroomed coat; no extemal parasites were noted.  Ellerman (1941) records a
life spun of more than four vears in cuptivity in London,

I'n checking over the characters of the species, [ huve used for compurison
vight other specimens in the South Australian Museum representing all three
ol the areas from which the deseribed geographic forms have come.  Six of
these were collected for the Museum in [913-14 by Mr. W, P, Dodd. whaose
ilherary in the field was planned during the divectorate of Sir Edward Stitling
and two are donalions from Mr. P. Foelsche, formerly stutioned at Port Darwin.
The account which fallows is based primarily on my freshly chloroformed cap-
tive, which is a voung adult male, and four additional examples from Melville
Islind, and thus represents the form M. hirsutos melvillensis Tlayman 1938;
where subspecitic unilormily is departed from. it is noted in the text, and an
appraisal of the validily of the deseribed forms, as far as the material permits, is
appended later.

EXTERNAL CHABRACTERS

Foarm stout. with sturdy arms and shoulders and thick neck: the hingd
quarters ure comsiderably larger than the fore, bat not greatly exaggerated.

The hicad (Plate 2 and Plate 3. Fig, A) lurge wid deep, with a strongly
protuberant rhinarium and labia well developed but not pouted ay in Leporillus.,
At a puint one-third of the distance from the rhivarinm to anterior canthus of
the eve, there Is a dent in the profile, the remaining curvature to the crown heing
moderately convex.  The eye is large, black und very brilliunt and is sur-
ronnded by an urea of almost nude epidennis, which in tum is conspicuously
ringed by a nurrow band of jet black hair; the upper eye lashes are fairly well
developed reaching 4 mm. in length, The ear is large, thick in substance, rather
natrow and with its maxiinum breadth below the midpoint; it is carried well
awiy from the hiead and conspicuously pricked. The epidermis of its inner
surface is dusky Beown with bluish pink arveas showing through on the conch
and the margins almost black; processes of the conch ure well marked and the



RE-EXAMINATION OF MESEMEBEIOAYS HIRSUTUS COULD 151

tragal noteh deep and undivided. The ecphalie vilrissae are strongly developed
and entirely hlack except for the interramals which are paler at the tip, The
mysticial set reach 100 mm, us a maximam. the supraorhitals 38 mm.; and the
wenals, two of which spring from a verv strongly developed papilla, 35 mm.
The postoral gronp was not traced in adults of the Melville Islind Tot, hut in
i snbwidult all-black bristles on this site reached 14 inm. and in an adult temale
of Mh vattoides. 20 mumn.; the submentals reach 12 mm, and the interramals
23 mm.

The general physiognomy is distinctive and in some fealures scivroid
rather than murine

The menus is variubly developed, but is usually large in respect o the
aencral size of the animal, and sometimes much stouter than in the example
figured (Pl 3, Wig. C). The length from base of melacarpal pads to apical
pac. excluding claw, reaches 30 mm. in adults, the breadtl from base of digit
5. 14 mm., vielding a breadth/length ratio of 0447, the 3rd digit, 13 mm.. and
its mail § ;o two exumples of the typical rice in which the manus is very
heivy the breadth rises o 16 mm. and the value of B/L to 0:33 a8 maxima.
The digital formula is the normal 3 >4>2>5> 1, hut the pollex is unusually
large and apparently functional und provided with a broad, bhunt, projecting
sheath-like nuwil; the claws of the other digits varying moch in length from
mdividual to individuul, hut always stout and strongly curved and unusually
deep dotso-ventrally at the base: pule vellowish in colour, but slightly dark-
ened along the dorsal corve.

The general palmar surface is lightly ercased, not noticeably punctate
und in life its colour is a pale slightly bluish pink with the pads and ligital
ridges strongly contrasted in blackish brown. The palmar aspect of the digils
is quite hairless, and the ridges prominent, entive and unusually numerous; 8 o
8 an D3 and D4, but reaching 11 in one subudult of the typical race— the
highest conmt noted on an Australiun murid,  The metacarpal pads are broad
und obtusely oval und greatly oxceed the interdigitals in arvea; the outer (hypo-
theiser ) much larger than the inner, which has its long axis inclined laterad
lowards the pollex and qts distal margins well raised above the base. The
luter:l interdigitals are subtriangular or inverted heart-shaped, with a strongly
developed satellite pad at the base of the outer. and the median pad a broad
inverted pyritorm; the size sequence for area is outer meticarpal > inner meta-
curpul = 3rd interdigital > 1st > 2nd, The palwar pads are strongly striated,
the upical pads of the digits, Teehly so,

The pes (Plate 3, Fig. B) has numerous well-marked peculiaritics.  Its
dimensions vary, but vield several maxima which exceed all other Australian
murids, except possibly the species of Uromps, In plantar aspeet it tapers
strongly from o broad interdigital arca to « nude strongly constricted heel; its
relutive size is large, attaining in the largest examples 25 p.e. of the head and
bady length and a maximum breadth/Tength ratio of 0-30; the 3rd digit reaches
16 mun. and its nail -5 mm, (11 mim. in one example of M.A. rrtfralr%r.’s_], The
digital formulu is 4 >3 >2> 521, bul the disproportion between the lateral
und median digits is much less than that which prevails in the majority uof
Australian speeies, both the bullux and D.5 being longer in their phalanges and
at the same thne their hases are brought into & more anterior position on the
prs, hy longer metatarsals supporting tiem. Thus the apical pad of the halluy,
which in mwst Austruliun species lies far below the level of the base of D.2,
here renches toits posterior third, and similwrdy that of 1.5 to the anterior third
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of DA. The digital ridges are strongly developed and clear cut and are entire
except posteriorly, where some obscure bifurcation may be seen; all show more
or less distinetly the novel feature of antero-posterior striation, hut there is nao
scalation; they are mumerous, ranging from 9-11 on the median digits in the
Melville Island material and to 14 i a subadult of the typical race, which (like
that of the manus) is the highest count 1 have obtained in an Anstralian rat,
The claws are still stronger than in the manus and almost equally eurved, and
slightly darker in colour.

The plantar surface generally is soft and plump, markedly punctate, hut
with the creasing reduced to a minimum; the colour in life as in the manus, but
with the differential darkening of the pads and digital ridges carvied still
further.  The disposiion of the interdigital pacds is unusually symmetrical
owing to the above peculiarity of the lateral digits; they are of hnt moderate
size, but very sharply defined and well raised above cingulum-like structures,
which also have marging almost as well defined as the pads which surmount
them, in contrast to the rather wmorphous folds of integument usually found in
that site. The lateral pair are somewhat kidney shaped; the inner (1.D.1) with
twiy rather ill-defined aceessory pads at its postero-external corner and the outer
(I.D:1) with a single well-defined satellite at the middle of its postero-lateral
tnargin, and a vestige of another anterior to it; the 2nd inter-digital is obtusely
oval and the 3rd inverted pyriform, and the size sequence (area) is approx.
1=452=3,

The metatarsal pads are remarkably elaborated. The inner pad takes the
form of a shallow crescent- or boomerang-shaped structure, concave outwards
and with an overall length of 19 mm. and average width of about 2 mm.. ex
panding to 35 mm. at the club-shaped upper extremity. In the exwomple
figured (Pl 3, Iig. B) there is a wellmarked antero-internal process reaching
put into the centre of the sole towards a corresponding provess of the opposite
pad — this feature, however, is absent or only very weakly indicated in the
other eight examples examined. The outer metatarsul pad is of enormons
length and when undivided may spun two-thieds of the interval between the
heel and the 4th interdigital; it rins an almost straight line course parallel to
the margin of the foot and has a moximum Tength of 28 mm. and average width
il 2-5 mm. expanding tu 4+3 wm. at the anterior cxtremity. It is constricted
at severi] points in its length and in most examples splits up at these necks into
a chum of from twa to four separate elements with low maps hetween, but
eutire and divided pads oy ocear on opposite feet of the same animal,  All
pads are strongly strialed at right angles to their long axes, except the apiculs,
whielr are concentrically engraved.

The tail is verv long and Hexile, but gives no external evidence of pre-
henstle functions; its length ranges in the Melville Tsland material from 1058-128
p.e., but reaches 150 p.e. ol the head and body length in one example from
Armhem Land; it tapers gently and wmiformly to the small horny spor which
[onims its apex.  The serotum in the captive male is conspicuous and well dis-
tended to accommodate enlarged testes in November, hut the condition was not
checked sutisfactorily in wild canght exawnples. The mammae are abdomiuo-
inguinal only: 0-2 = 4; in g subadult female of the typical race. they were large:
the posterior about 5 mm. from the base of the genital tuberele and the anterior
11 rum. from the: posterior.
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EXTERNAL DIMENSIONS

Some external dimensions of nine examples are summarized in the td'r:]e
below. Number 4 was measured in the Hesh shortly after death; number 5
is a filled skin, and the rest are aleohol preserved.

i NORTH
| ARNHEM LAND MELVILLE ISLAND QUEENS-
LAND
SIS - | e o e [ e
Youug Sub- | Sub- Young Sub- | Sub-
Adult | ad. ad. || Adult | Adult | ad. ad.  Adult Adult
d | & [ & fa ) v ] @ | ai® ?
lac] = 3 4 5 i i 9
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ril. o, o, ok,
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LIITEN ca, Gk, | CH, Ok,
Tail: 9 H and B - 136 | 150 128 | 116 | 129 | 108 i 111 111
White clf' Tail - % i3 85 1)) 32 s— 80 7
Pes: length 67 : 62 7l B4 54 58 i 2 B4
- on.
Ear 46 | 3 36 |88 18] — 31 a3 30 ab
ea. ca. | oA,
Rhinarinm to eye 3 | 30 28 3h — | 28 2% | 30 as
cH. f
Eye Lo onr 23 20 18 24 — 14 g 29 22
] 1 {\-a
PELACE

‘The type on which Hayman (1936) based his deﬁcriptiml of the pelage of
M. hirsutus melvillensis was an animal kept in captivity in London, Although
in good agreement with the material now examined, il has been thought well
to supplement it in some particulars by the following observations made upon
field skins of animals killed in the wild as well as on the Garden Point specimen
kept in captivity here.

Coat comparatively harsh and thin; mid-dorsally there are three series.
(1) An underfur of 14 mm. not slaty nor plumbeous as is usual, but very dark
arey or blackish (about Ridgway's fuscous black) and not, or very obscurely,
annulated. (2) Stouter hairs of 23 mm. concolorous with the underfur in the
basal half, which is followed by a 5 mm. band of warm buff. und the extreme
tip, black. (3) All black gnard hairs to 42 mm. The general colour ol the
dorsum is a coarse grizzle of black and buff, paler on the nape and forcquarters,
but rupidly durkening to almost bluck on the mid-dorsum and ramp, through a
great increase in the number and length of the guards. A small area on the
nape and prescapular area is more richly coluured than the rest, the subterminal
band here being an orange buff, near Ridgway's ochraceous tawny.

The ventrum is shorter furred and with the basal colour paler than on
the dorsum, but still drab rather than plumbeous (about hair brown). The
anderfur of 10 mm. is overlain by a sccond series reaching 16 mm. with a
terminal band of pale buff, and lightly sprinkled with all black hairs. The
basal drab shows through qtmnghr and the general effect is of a dull buffy
grizzled grey which occupies all the ventrim and extends on to the anterior
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lateral surface as well. Except for the darker serotum, the whole ventrum is
very uniform. There is a narrow nude area in advance of the genital tuhercle
and the narrow posterior extremities of the scrotum are also nude and with the
epidermis nearly black.

Crown of hcad, cheeks and ncck grizzled like the lower foreback, Lips,
thinal and mvsticial area and a eing round the eyes jet black and the muzzle
also much darkened though finely grizzled. Ears densely furred jet black on
the whole external surface and on the interior margins, and strongly contrusted
with the crown. OQuter aspect of forclimb darker than the adjacent lateral
surfuce and becoming incruasin‘fy so distally until carpus, metacarpus and
digits of mauns are jet black, with uo lighter markings. Hind limb also darker
externally than the adjucent body surkice and becoming glossy jet black wn
tarsus, metatarsus and digits with a similar absence of variegation. The tail
strongly haived on all surfaces, largely obscuring the seales which are 8 per em.
proximally and 6 per em. mid-dorsally, where the hairs are 3 scules long. Tt 3y
jet hluck on all surfaces except for a varable apical portion which hecomes
abruptly grevish white and lengthens progressively on ull surfaces to a terminal
pencil of 40 mm, ca,

The Garden Point specimen, after three months captivity in Adcelaide, was
foind to be in a different moult phase from the above, the three componcents
of the wmuch shorter coat averaging mid-dorsally 9, 16 and 27 mm. respectively,
The coal was glossy and even but on the posterior back showed a heavily
orizzled replacement ¢oat mingling with the fuscos underfur, The second
serivs in the London type, with a length of 35-40 mm., is much longer than in
any of the local matcerial.

THE SKULL AND DENTITION

The cranial and dental characters of the species were briefly diagnosed
by Thomas (1006, 1909) and dealt with in more detail by Ellerman (1941)
and Tate (1951), sometimes with eonflicting resalts. The following notes at
species level covering some additional points, are based on the skull of the
Garden Point specimen, together with that of a yonng adult 2 from Amhem
Lund at the same stage, and @ much vounger made skoll with unworn molars
Fram the same areu.

The skull is stout and denscly ossified. The general form in dorsal aspect
is nurrow, with the maxirmum zvgomatic breadth less than half the greatest
length (0:44-0 48). zygomalic arch with the maximum width cither median or
posterior in adults and the eombined outline a narrow oval somewhat Hattened
at the sides and in the voung skull slightly concave; the anterior root of the
evgomu, thongh massive, has little lateral development. dropping rapidly beliw
the dorsal level.  Rostrum heavy and broad, tlie nasals with little posterior
taper and the Jeast width at the nasofrantal sutore about 28 pe. of the length,
Preorbital [ossa medium in size, rather navrow from above and with the outer
wall slanting inwards rather markedly.  Anterior frontal region wsually broad
and inflated and infringing on the orbits so that the lacrymals, which are small
and rugose, are deeply imbedded between the frontuls and the zygoma root
and scarcely project into the orbit at all.  Iuterarbital region strongly concave
as noted by Lllerman, a distinet depression extending to or beyond the coronal
sulwre.  Brain case much longer than wide and with feebly developed tempural
cresty following the rather shurply angnlated parieto-squamosal suture to the
supracrbital ridges, which in the Melville 1s. example especially, are sharp and
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slightly. overhanging. Interparictal as given by Collett (1897 ); a large, broad
sharply angulated element.

in lateral aspect the most conspicuous Feutuee is the sharp division of the
dorsul profile into two distinet planes meeting in an angle of ea. 1557, the
pmction being slightly in advance of M' and marking the maximum depth nf
the skull. The anterior margin of the zyvzomatic plate has a convex hnt same-
what sloping shoulder without spine and its lower course is variably pitched
and may be the seat of racial difference (infra), The tympanic annulus is
large, and hus prominent thickencd margins and the lin,l_c:,lnlﬂte process of the
squamosal overlying the petrous temporal and mastoid is developed to remark-
able strength and is a conspicuous ubject above and behind the meatus.

The anterior palatal foramina are variable as to breadth, overall shapo, posi-
lion af septal suture and posterior extension—in the latter particular they fall short
of the molar rows by halt the length of M in the Melville Island skull and
almost reach them in the immature Arnhem Land specimen.  Two minute
(? nasopalatine) foraming are constantly developed in the premaxillae, anterior
to the incisive canals and within 2 mm. of the alveolar horder; they are evidently
homplogus withe those which in Leporillus coulesee to form a single median
apecture at the same site.  The palate has been described in contradictory terms
hy Ellerman and Tate: in the present inaterial, at its narrowest point between
the first molars, | find that its breadth compared with that of M varies from
I-7 m the heavy toothed Arohem Land skulls to 2-1 in that of Melville Island:
so measured, the palate is certainly not narcow therefore. und might by de.
sertbed as broad in relation to the majority of Australian species; the median
spuc on ils postcror margin may be shrongly developed or almost suppressed.
The pterygoid plates are ulsu very strangly developed and terminate bhmtly
without hamular processes.  The bullae Ful short of the molar rows in length,
wid inoso large aoskall, are relatively small. A very conspicuous feature in
the pulutal aspect of the skull is the great width of the mesoptervgoid frssa —
hall as mreat again as that of the ectoptervgoid.

The mandible is massive. has a steaight inferior bovder and comparatively
slight emargination of the posterior border above the angle: the coroneid is
distinetly developed thongh much reduced, its relative size aboul as in Mash-
comys fusens and Leporiltus joresi,  Within the Zyzomyid geoup of genera, the
relutive devclopment of the coroneid appears to follow the sequence Zyzamys >
Laovmys > MesemBriomys > Couilurus,

The upper incisors ure very large teeth with a variable angle: the Melville
Island example bheing less opisthodent than those from Arohewn Land. in the
tormer also the incisors are notched almost as in Mus musculus.  In the molurs
the eingnhim of MY is lurge and prominent anteriorly, but the accessory cusmiles,
two or more of which are usually claimed for the dentition, are cither absent
or very small and imperteet und could not justly he compared with the Legua-
elive condition.  The bucecal cusps vary from skull to skull and sumetimes on the
two sides of the sume skull; T.3 of M' although small is gencrally yuite distinet
and scparate, but “I'8 and T9 are almost absorbed by the median cusp.  In
M* au interesting feature in one of the mainland skulls is o very distinet though
minute 1.3 as in Apedemus and Acomys of the Pakiearctics it is also Feebly
indicaled in the Melville Island individual. In the latler also (on one side
ouly ) a supplementary cusplet is crowded in between T.L und T4 giving the
appearance of a duplication of the former, In M* the postero-internal cnsp
T.7 45 well developed in the two Arnhem Land skulls (which therefore have
the tnll antero-posterior complement of nine lingual cusps), but is absent in
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the Melville Island example. The cusp Formula of the upper molars, using
the Miller notation is:—

TI1+T2: T3 Tl X:Xor(T3) [T.l - X+ X
M{T4:TS5:T6E MESTA:TS5:TH6 MIIT4: T5: T8
T 2T (T R)" T:T8:(TH) XworT7:78:X

o ) = greatly reduced.

In the lower molars the posterior median supplementary cusp is strongly
developed in M, and M., and [eebly indicated also on M. In the Melville
Island specimen an anterior supplementary cusp alsa appears on the first lamina
af M, in a median site between Lhe (wo main elements — aguin us in Apedemus.

folinson (1952) has recorded the occurrence of supernumary upper cheek
teeth in this species.

The following figures give in turn some skull dimensions of the voung
adult male from Garden Point, Melville Island; a young adult male at the same
growth stage from the Northern Territory mainland, and a much younger mule
from the same area. Greatest length, 62°8, 83-0, 58-0; basal length, 56-7, 57-4,
50)-7; zygomatic breadth. 30-2, 28-8, 26-0; interorhital breadth, 10:2, 105, 9:33;
nasals length, 26+3, 25-1, 22-2; nasals greatest breadth, 7-3, 7-0, 6-7: palatal
length, 37-0. 37-0, 33-4; antevior palatal foramina, length. [1-6, 11-9, 11:8§;
dittn, breadth, 4-2, 3-4, 4-0; bulla length, 9-1, 8-8, 8-9; Ms* 4, 111, 11-3, 116,

SKELETAL CHARACTERS

The disarticulated skeleton of the Garden Paoint specimen gives the fol-
lowing data, Vertebrae; cervical 7; thoracic 13; lumbar 7; sacral 2; caudal 35,
Possibly the element here reckoned as the first candal would be Tused to the
true sacrals in later life, but there would not be four sacrals as is frequent i
rattus. The mesosteruum has 5 segments.  Scapula, max, length, 36-5; ditlo,
max. breadth, 17-5; clavicle, length, 18-3; humerns, length, 43-0; ditto, distal
breadth, 10+5; radius, length, 38-7; ditlo, max. distal breadth, 4-9; ulna, length,
47 -8: ulna. max. breadth (coronoid), 5-5; femur, length, 36-3; ditto, distal (inter
condylar), breadth, 11-6; tibia, length, 65-4; ditto, pruxijn{ﬂ bhreadth (medial
aspect ), 11-0; maximum, combined tibio-fibular breadth, 12-5; fibula, greatest
proximal breadth, 7-2; ilio-ischial length of 1 pelvic ramus, 59-4; ilium breadth
ditto, 11-0; ischial breadth, ditto, 185,

SUBSPECIFIC DIFFERENTIATION

Twao suhspecies have heen distingnished from the primary form of Arnhem
Land, hy reference to differences in such characters as general pelage colour,
markings of the manus and pes, pes length, estent of white on the tail, und
the relative development of the zygomatic plate in the skull, ete.  Although
the species is represented by considerable series in more than one European
Museumn. no detailed analysis of characters has so far been attempted, and until
this is done and the normal range of varfation in a homopatric group is deter-
mined, the real status of the described forms must remain to some extenl un-
certain, The material liere reviewed is not sufficient to eaplore this field
aclequately, but the following comments may contribute Lo a partial clarification,

1. Mesembriomys hirsutus hivsutus Gould, 1842

Three specimens only have been available and nome is accurately localized:
there is contributory evidence, however, that all three are almost certainly from
Arnliem Land or tlie Daly River drainage of the Northern Territory.
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Published dimensions might he taken to indicate that this form is larger
than M.k. melcillensis and with a relatively longer tail. but this may be due in
part at least to the lack of aged males of the lutter for compurisun, ‘The duta
available, however, is too heterogeneons and seanty to permit of reliable deduc-
tions on this head at present.

The body form and limbs in the three examined here ave somewhat stouter
than in the Melville 1sland examples, the manus in particular heing thick and
heavy and with shorter claws -,mclj interdigital pads and there is a teudeney for
higher counts in the digital ridges, one subadult carrying 11 on PR3 of the
manus and 14 on D4 of the pes. The two complete tails ure relatively longer
than in the other examples — 136 to 150 p.c of the head and hody lenuetl us
eompared with a range of 108-125 pe. in similarly immature melvillensis, bul
previously published figures do not indicate any significant difference in the tuil
length of adults.

The pelage in all three is Tess harsh and more profuse than in the islaml
lorm and the general colour much paler especiully on the outer aspect of the
limbs, The ventral fur is ereamy white to base without Irace of dnrﬂer ticking
The dorstm of the pes (PL 3, Fig. D) is strikingly variczated with blotches
ol cream and black in gll three specimens and this is appacently almost invari-
ably the case as there seemy to he na specifie record to tIEl)B contrary in the Hbeea-
ture of the 50-odd examples which have been noted. Gould’s plate, however
(1857), which is presumably drawn from the sccond specimen [rom Port
Essington (since the type skin lacked feet) appears to have the dorsum of the
feet all bluck, The ciursum of the manus also carvies markings though less
conspienous and generally coutined to o ercam or bull area along the outer
margin ol the metacarpus and some white fringing bristles at the apical pads
ol the digits.

2. Mesembriomys hirsutus melvillensis Tlayman, 1938,

This appeurs to me to be a well-fouud and even strongly differentiuted
insular yace.  Its distinetioms lic chicfly in pelage characters, and 1layman
bused his excellent deseriplion on four examples, three of which were living
at the time in the Zoological Gardens, London; the five additional specimens
[rom Melville Tskand here examined are in good accord with his findings and
well contrusted with both the above primary form from the Northern Territory
mainland and that of Cape Yurk Peninsula. [t is a somewhat slimmer animnal
than M.A. hirsutus and with a rather harsher coat and a distinctly atrale colour
schome, which affects the head and external aspect of the limbs differentially
s that they are thrown Into ¢omtrast with the lightor sides and forebuck, The
curs are more densely fnrred externally und are nniformly jet black. as are also
the dorsal surfaces of manins and pes, the characteristic markings of the animal
fram the adjacent mainland Leing guite suppressed. The ventral swrface is
guite different in appearance from that of the latter, being dark grey al the
base and bully grey externally and with a distinet admixture of all Llack hafrs
80 that the peneral colowr is a rather dark grizzled drab like the sides and
totally different fram the all-cream ventrum of the primary race.

Dimensions given by Hayman for the tvpe, which is a male at abouf the
siame developmental stage us No. 4 of the table (supra), ageee as to head and
bady and tail, but his pes length is lower (63 ¢.f. 71): Tate's remeasurement of
the type, however, correets this to 68. 'I'he local material gives widelv different
vithues for pes length in the adult ¢ and 2 (71 ef. 62%, which is not fore-
shadowed in the other two groups, and iy probably an individual rather than a
sexnal peculiaritv. The car measurement of 44 for the tvpe is higher than din
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any of the four taken here from the tragal noteh (44 of. 38 max.), but the
imethod of measurement may be differcat.

Comparison of the dimensions. b the three skulls here examined with those
already published, suggests that there are Lew, if any, valid differences hetween
the Malville Island and Arnhem Land formns, Considerably higher values have
heen recorded for the latter. but this is very hikely duc to age dilferences as no
aged melvillensts skull hus yet been examined, [t is possible that the wolar
rows may be shorter in the latter (11-1-11-1 ¢f. 11:3-12) and individnal molurs
a little narrower, ‘Tate’s claim ol a difference in the bulla does not stand. In
non-mnetrical points, Hayman's opinion that there is a diffcrence in the slope
of the free margin of the zygomatic plate, seems to be confirmed and it should
also be mentioned that the arching of the profile is mucl steeper in the Carden
Point skull than in the two Armnhem Land examples. In both these latter also,
the paricto-squamosal sutnre shows an abrupt angle of re-entrance into the
squamosal, near the posterior root of the zygoma, w}ﬁic-h is much less developed
in the island example. Several other minor differences are nated (supra), but
it is unlikely that these have a geogruphical basis.

| am at a loss to understund Tate's statement that “the type difters litle
[rom other races” — the general level of distinetion of melvillensis from hirsulus
is distinctly higher than that generally accepted as justifying a trinomial in
Muridae and appears to he mamtained with satistactory constancy in the uine
specimens now  examined.  Moreover, the factor of complete " geographical
isalation and the considerable differential gradient attained across so small a
water gap us Clarence Strait, are, as Huayinan suggested, additional reasoms tor
accepting it as a valid form.

The status of the Bathurst Island representabive, sepurated by the still
narrower Apsley Steail, remains to be deleemined.

3. Mesembriomys livsetus rafteides Thomas, 1924

Thomas founded this name on three speeimens trum Cape York Peniusula
of Queensland, which were more or less mtermediate between MK, hirsutus
anal M.h. meleillensis in venteal pelage, being grey at base and greyish white
pather than cream externally.  Ile ulso comsidered that the foot was longer in
Oureensland than in Arnhem Land. Tate (1931) on re-examining the tvpe.
described the ventral fur as light grey basally and vellowish externally, which
considerably reduces the distinction in this feature. e also formd  marked
diffevences in pelage due to moult phase in additional specimens taken at the
Pascoe River and Port Stewart in 1948, but confirmed the longer pes. 1
#n be noted in the latler connection, however, that the runge in M. melvillensis
renchies The maximum for raffoides (71 mm.). Hayvman (1936) states that hoth
all Black and variegated feet oceur in the thiree rattoides in the British Museum,
bt Tate does not discuss this leature in his four additionsl examples, [l
skull micasuremnents suggest that the anterior palatal foramiva average longer
in raftoides than in hirsutus.

A single specimen, an adult ¢ in aleohol, collected by W. P. Dodd in 1914
on the Stewart River of the Pacific Coast of Cape York Peninsula, Queensland,
has heen examined for external and pelage churacters imly.  The gencral culora-
Vion is nearer M., hirsutus than M.k, melvillensis, thongh the venlral pelage
is intermediate and possibly somewhat ncarer the latter. ‘The cars in_this
specimen are nearly nude, the dorsum of manus and pes quite black, and the
font length low (61 mm,). No skull of rattoides has been examined hiere and
there is no comment by Tate on his new material apart from dimensions; these
mighit indicate that it has the largest skull of the three forms.
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With this degree of overlapping it is smpossible at present to assess the
standing of rattoldes, though clearly it is much less distinet from typical hirsnius
than from melvillensis, There is a probability that in recent times at least the
Arhery Land and Queenslimd populations have heen isolated; the characteristic
northern Euealyptus savannah woodland, which seems to be the chiefl habitat of
the mainland forms is interrapted by a zone of treeless Mitchell grass downs
towards the southern shore of the Golf of Carpentacia,

ADAFPITVE MODIFICATIONS

It is remarkable that the arboreal adaptations of Mesembriomys, particolarly
in the pes, have found scant mention in the definition of the genus, but Juve
been ousted and overlain by traditionul and quite erroncons views of its ter-
restrial saltatory or Jerboa-like modifications.

On emergence lrom the early omnibus “genns™ Mus, the twa species of
Mesembriomys were lumped with many others which are now considered very
diverse, in the almost equallv omnibus hut prirelv Anstraliun genvs, Hapolotis
of Lichtenstein, in which enlarged hind limbs, modified feet, lengthened cars
and Jong and tulted tail were considered to indicate adaptive anulogy e the
Jerboas of the Old World.  Analysis of this eomplex of species, chiefly by Old-
field Thomas, had by 19089 split Lichtenstein's Hapalotis into the two groups of
currently ucevptcd genera, Zgzomys, Faomys, Conilurus sevsn  stricio, and
Mesembriamys on the one hand and Leporillus and Notomys on the other, Tha
saltutory element in the original complex is now seen to be isolated in Notomys
alone, but recognition of this fact was long delayed and as late as 1914 the
species of Mescinbriomys are still deseribed in Brehm's Tierleben as “Anstra-
lischen springratten” with "namentlich aber verlingerten hinter bicnen”

The first references of Gould and Gruy contained no mention of the lLahits
of the animal and Gilhert, who forwarded the tvpe tu London, il he had inlovma.
tion on this head, evidently did not transmit it. In 1871 Gevrard Krefft in
Svdney, who appears to have had very sound views on the ficld relatiims of
many  Austrulian mammals, published a list of Australian rats with a hroad
classilicatum into four categories, bused om what was known locully of their
habits. In this scheme he divided Hapalotis into two sections, “The Tree Rats
representing the Squnirrels in Australia” and the “)Jerbou Rats”.  His allocation of
sume 0l the species to the first group wonld not meet with acceptance now, it
Mesembriomys hirsutus was cnn't't:tHy placed there as “The Great Hupalutis or
Tree Rat of Nooth Australin®  Krefft, 1 believe, nover worked personally in the
habitats of the species, but evidently had access to information on it, derived
from Stranwe or Macgilliveay or other early collectors in the North.  In 1897,
Knut Dahl published an excellent first-hand account of hoth species of Mesene
Lriowegs i swhich the tree haonting habits ol hirsutus and its ability as a elitmber
were well documented tor the first time,  These two contribwtions on the natural
history of the ammal, as noted above, made no impact on the classifieations
which were worked out in London, which followed severely thearetical lines,
and it was not tll 1931 that the wrboreal character of the genus was plainly
stated by Tate

The significance of the moderately enlarged hind limb (in contradistinction
tn elomgation and narrowing of the pes) which is tound more or less developed
in most of the six genera named abave. is evidenlly nol adaptive in the narrow
and immediate sense, sinee it oceurs alike in arboreal, cursorial, truly saltatory
and rock-havnting forms of Australinn murids and in monodelphia, in groups
as different in hshits us Leporidae and Sciuridae. Gray early recognised this
peenliavity of the larger members of “Hapalotis™ and coined the not altogether
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inappropriate name of “Rabbit Rats” for them, though it has been suggested
that the ear form also had its influence in this. In the evolution of the generic
concept of Mesembriomys it plays o diminishing part and the above statement
1 Brehm's Tierleben may be contrusted with that of Thomas in 1909, “furm
avemial” — or of Longman, 1916 — “legs not markedly unequal”.  Justification
For the latter may be obtained by expressing the length of the humerus plus
nha-radius as a percentage of that of femur plus tibia, thus obtaining an approyi-
mate intermembral index which gives an estimate of the relative development
of the fore and hind limb, suns manus and pes. In Mesembriomys hirsutus this
is 15, Leporillus jonesi 73, Rattus lutreola 78, R. rattus alexandrinus 79,
Oryctolagus cuniculny 77, and Lepus europacus 83,

The pes was thought by Thomas (1909) to be Jong und narrow; a mistake
corrceted by Ellerman in 1941 and again by Tale in 1951, Its length in rels-
tion to that of head und body (max. 25 p.e.) is certainly high when compured
with most Australian Rattus species, bul is closel nppmaclwﬁ in this by several
nim-saltatory forms such as Gyomys apodemoides 25 p.c., Leporillus conditor
and apicalis 24 pc., and Laomys pedunenlattes and Ratfus greyi 22 pee., and
falis much below its value in saltatory Notomys, which in (he fve species
measured ranges from 32-35 pe. The hallmark of the saltatory pes, moreover,
is in the low breadth/length ratio, which in the ubove Netomys spp. has the
range 4-12 (11) p.e. as against the remarkably high value of 24-30 (26) p.c in
Mesenibriomys hirsutus vars, Metrical support of terrestrial saltatory speciall-
zatiom is therctore lncking,  Tate claimed as “scansorial” madifications, chiefly
the width of the metatarsal segment of the fout and the large size and strong
cucvature of the claws. In view of what is now well established as to the habits
aud habitats of the animal, this wide term may give place to ome of narrower
connotation, and most of the features of the pes listed below may be regarded as
evidence of arboreal aduptation, analogons o those found in other groups of trec-
vliimbers, and including verv likely, the modified tvpe of arboreal “saltation”
from branch to braneh, frequent in such forms,

1. The relatively great length of the hallux and of D5 and their more anterior
position on the pes. The former of these two conditions was recognised by Eller-
man and the latter is also valid, Whether these features are to he regarded us
specializations de novo, or vather as a retention of primitive conditions may he
dehated, hut they certainly run couniter to the trend in most Australian terrestrial
gener, which (especially in subdesert arcas) show a progressive reduction in the
size uf the lateral digits with a markedly posterior position on the pes, culminat-
ing in the extreme condition of Notomys, which is inescupably specialized.

The disposition of Ds, 1 and 5 on the pes uf M. hirsufus is similar to that
nn some arboreal specics of the Austro-Pacific generu Cyromys and Unicomys,
but whether it is accompanied in life by un increase in the range of lateral
mewements of these digits, there is no evidence ta show.

2. High talue of the breadth/length ratio of the foet. This trend in o
gencral way is parallel to the above, the nearest analognes amongst Australian
forms being species of Melomys and Uramys, with Notomys again providing
the oppesite extreme.  Laomys pedunculalus and some Raflus spp. (e
futreola ), which are not ususlly suspected of arboreal habits, offer purtial excep-
tions and have very high B/L values, Loomys, however, may be scansorial in
the sense of ruck climbing.

3. Inereasad stze, strength and curveturee of the nails of the digits. This is
a strongly marked feature shown also in the manus, and equalled by few, if
any, Australian species,
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4. Incrcase in the number, area, and effectiveness of the plantar structures
involved in frictional conlact. This is the most obvious, if not the most signi-
ficant, modification of the member, It is shown in the rubber-like consistence
and punctation of the general plantar surface; in the prominence and multi-
plication of the digital ridges and their striation; in the height and s}mr_F sculp-
turing of the interdigital pads; and particularly in the enormous development
of the metatarsal pads, which (especially in the outer of the two) is probably
unigue in Australian muridac and recalls the condition of some of the arboreal
Dasvuridae.

The tail, as mentioncd (supra), gives no cvidence of prehensile powers,
but it may be recalled that the long terminally tufted tail in general is by no
means exclusive to terrestrial saltators like the Jerboas, but is strongly developed
in such lypical arboreal animals as the Trec Shrews ( Tupaia) and Tarsius.

In some particulars the modifications listed above may fall short of what
is found in some Austro-Pacific muridue and are certainly much inferior to
those of the perfected arboreal forms of the Oriental region, such as Haeromys
and Chiromyscus. Nevertheless, they probably entitle Mesembriomys hirsutus
(in spite of the Jerboa myth) to rank at least equally with the tree-living species
of Uromys and Melomys, as an Anstralian arbureal product.
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EXPLANATION OF PLATES

PLATE 1

Fig. A. Dorsal aspect of the skull of a youny adult 2 of Mesembriomys hirsutus melvillensis
fromn Gurden Point, Melville Island, Northern Territory of Auvstralia (x L-1).

Fig. B. Lateral aspect! of the same (x1:1).

! The lower profile of the bulla figured is modified by a malformstion; normallv it is
less flattened than as shown,
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Palatal aspect of the same (x1-1),
Buccal aspect of the mandible of a young adult 3 of Mesembriomys hirsutus
hirsutus from the mainland of the Northern Territory of Australia (x1-3).

Ditto, in an adult ‘{1 of Rattus norvegicus Erxl, for comparison with Fig. D (x 1-6).
Occlusal aspect of slightly worn right upper molars of the above example of Mesem-
briomys hirsutus melvillensis (x 5-0).

Ditto. in the above example of Mesembriomys hirsutus hirsutus showing the full
complement of 9 lingual eusps and T3 on M2 (x5-0).

Ditto, i1)1 an adult 2 of Apodemus sylvaticus Linn. for comparison with Fig. G
(x14-0).

PLATE 2

The above example of Mesembriomys hirsutus melvillensis in captivity in Adelaide (x 0-30 ca.).

Fig.
Figr,
Fig.
Fig.
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PLATE 3
Ditto (x 0-27 ca.).
Plantar aspect of right pes of the same (x 1:0ca.).
Palmar aspect of right manus of same (x1-9ca.).

Dorsal aspect of right pes of the above example of Mesembriomys hirsutus hirsutus
(x1-5ca.).
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