SOME COMMENTS UPON H. C. RAVEN’S PAPER.
‘“WALLAGE’S LINE AND THE DISTRIBUTION O
INDO-AUSTRALIAN MAMMALS"

BY
L. D. BRONGERSMA.,

RIJKSMUSEUM VAN NATUURLIJKE HISTORIE, LEIDEN

Recently HC RAVEN (1935) made an attempt to prove that
WALLACE’s line is an important zoogeographical boundary a
far as the distribution of the Indo-Australian mammals is zonf
cerned, and that Van KampEN (1909, p. 13; 1911, p. 544) greatl
underestlmfited the significance and the value of this line whcr);
he wrote: ... . it becomes evident that such a sharp bounda
as Wa&llace drew does not exist. Not only is there none where }:z
drew it, but no such line exists anywhere in the archipelago” 1)
It is important to note that Van Kawpex (1909, p. 13; 1911.
P- 544-545) Ieft open the possibility of such a line being ’drawn,
f? bound thc'd1§tribution of some single group, for he also wrote:

Of course 1t is possible ?) to draw a line which apparently
bounds the distribution of some single group . . . . But taking
the fauna as a whole it is quite certain that no line may be drawngf
but, rather, we may lay out a transition zone in which the fauna
of India and that of Australia are mingled, and wherein from
the west to the east the Australian components increase more
and Jmore in aimber; and on the other hand the Indian tend
to die out” 3. To prove that the views expressed by Van Kay-
PEN are wron - it is, therefore, necessary to show that \VALLACE..’S
line for“ms the “oundary for the fauna taken as a whole. and not
for a single g :p only, even though this group is onc’ of those

1y Thi X ing citat]
by};m;z:ld ¢ following citations are taken from the English translation
) In the o: nal Netherlands text vaxy Ka ‘misschi
oo ) h > MPEN wrote ““misschien
mogelijk” which  ay be translated as ible”
cl ¢ 1) perha ssible’’; g “per-
ha{,’; Iwas omitt  in thc translation. Pe possible’s the word “per
01929 Vi XAMPEN (1929, p. 74-75) was still of the o inion that no
sélz;r}; boundary - . be drawn between the Indian and Austx}-)alian regions.
thc coe§ and the ssor Sunda Islands are placed by him (lL.c.; p. 76) in
: e ; riental regi. s hile the remaining (eastern) part of the Archipelago
s referred to as Austro-Malayan transition zone. He wrote also that
or;le Imxght even t dogbt whether it was not more correct to place ‘the
whole Archipelag “lusive of New Guinea, in the Oriental region. Several
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used by Van Kampen. But even in proving that WALLACE’s
line is an important boundary for the distribution of Indo-
Australian mammals RAVEN has not completely succeeded.

For zoogeographical studies of this nature it is necessary to
have a complete checklist of all the mammals existing in the
region under consideration, and the exact distribution of each
of the forms must be known. Such a list must be based on a
critical study of the all the genera and species involved. As a look
at recent publications will show the classification and nomencla-
ture of the Indo-Australian mammals are still so unstable, that
it is almost impossible to prcpare such a list. It is, therefore,
greatly to be appreciated that RAVEN (1935, pp. 208-265) under-
took the difficult task of making a list of the mammals of the
Indo-Australian and Australian regions. Considering the enor-
mous amount of literature which the author had to study it is not
to be wondered that this list, which is the first of its kind, contains
a number of errors. As we may expect that this list for long years
will be used as thc base for further studies, it may be useful to
point to some errors which chiefly refer to genera and species in
which 1 have been interested for some time.

In the genus Suncus Ehrenb. one subspecies is mentioned
twice, once as Suncus indicus celebensis (Rev.) (p. 221, no. 54) 1)
and once as Suncus murina celebensis (Rev.) (p. 222, no. 58). This
is also the case with Macacus mindanensis apoensis (Mearns) (p. 236,
no. 045) and Macacus philippinensis apoensis (Mearns) (p. 236,
no. o051), Sciurus dulitensis dilutes Miller (p. 242, no. 1145; err.
typ. for dilutus) and Sciurus notatus dilutus Miller (p. 243, no. 152)%).
The sumatran elephant is mentioned as Elephas indicus sumatranus
Temm. (p. 261, no. 03), while the malayan race of this species

other authors {e.g., DE BEAUFORT, 1926, p. 138; NIERSTRASZ, 1029, p. 338;
WEBER, 1928, p. 20) have already referred to the fact that WarLAcE’s line
as a sharply marked boundary between two regions does not exist.

1) The numbers between brackets refer to the pages and serial numbers
of RaVexs list.

?) In numerous cases the author’s names mentioned by Ravew are
not those of the original describers, e.g., the different species of deer described
by HEUDE are cited with the author’s name “Chinois” (they were described
in the “Mémoires concernant I’Histoire Naturelle de I'Empire Chinois™).
In other cases the names of later authors, who dealt with the species, have
been cited. As far as possible I have corrected them for the use in the

present paper.
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is mentioned as Elephas maximus hirsutus Lyd 261
iItni Ssi;/l:;zgocsesgsaa; :alr]r{;e is g_ivt:n1 spe;iﬁc ranyk in(gnc plz,tczo.w(;:i}l)c'
. subspecies elsewhere in the list ' :

bartoni (Thos.) (p. 208) and Zaglossus bruijnii o o e
Th 208 g bartoni s.)
z(ftu fzg) ,Sc\zzitrlzis klosst Miller (p. 242, no. 129)]z1nd Sciurus 7(1;1;’100?1‘
o ossz Miller (p. 243, no. 1 51); Sciurus borneoensis palustris Lyor
P- 242, no. 105) and Sciurus prevostis borneoensis Schl. (p. 2 1
no. 164); S.czuruf tenuirostris Miller (p. 244, no. 186) a.ndp.g' urs
z(;zttatus tenuirostris Miller (P. 245, no. 193); Sciurus abbotti )?ﬁ;:i
Ip. )2-4113’ no. o87) and Scz.urus vittatus abbotti Miller (p. 245, no
11321 ,Zg miz;ius(f\zizﬁgrz;ns(z; (L\;I;ller) (p. 2%9, n}c{». 158) and Rattus sz’zrz_'fez.'
: . 255, no. 328); Rattus ) iller)
(p. 250, no. 195) and Rattus surz'ﬁr3 ﬂazzidulus (I\/I"i’iclzz:;,uéus 9{11161')
%Qrg), lRattus lancavensis (Miller) (p. 251, no. 229) and I;éa;t%?,z-:c? ‘
fer ]:l;_t ancavensis (Miller) (p 255, 0. 35 5). Another kind of errors
hat several times a species is cited under a generic name diffec-

gen rom that under which its subspecies are mentioned, e
colophilus temmincks (Horsf.) (p. 234, no. 202), but Pack .gt:"
t(emmmckz celebensis Sody and Pachyotis temmincki :ban(zyensz': S}:dlj'
bp. 234, no. 185); Uromys littoralis Lénnb. (p. 256, no 85)
ut” Melomys littoralis insulae Troughton & Le Sguztf (- 323;':
?ecr)-'vi?zZG); [f/romys cervinipes (Gould) (p. 256, fio. 378), but A%eloig
“ L»Lepess Oeuz?eu(; T}21217nas and Af[)elor}zys cervinipes pallidus Troughtan
. , No. 074); Ictis nudipes (F. 59
I;Z.r ;ei-?) ) bbuthzvfustela nudipes leucocephalus (G[i'ayg (pczl;},) n((f..oi::;,())i
iy ’16:;1 Oga)c (yuru{ Gray (p. 259, no. 054), but Mungos brachyuruit
AP b tpj.ljag, no. o§1); Herpestes semitorquatus Gray (p. 259;
qunggx s;mi;:)rqualt‘:f i»;”i:{zll‘l?f?tuaﬂzf(}u’lif;??ﬂ e o .
: mitor rquatus (Gray) (p. 259, no. 064); Pres-
f?[)t:if?téﬁ;gzz (golrézlzp.) (p. 237, no. og1), but Macacus pi)tenziani
o mer:lt- doss)_(p. 237, no. 052). It also occurs that a
specie 1on(.: twmez e.g., Paradoxurus minax Thomas (p.

60, nos. 073, 075); Aonyx cinerea (111.) (p. 258, no. 008 dL
cinerea 111 (p. 258, no. 016). 3%, no. 008) and Zure
" CI:rh(x)srgit RhAYEN mentions several genera, in which he does not
Otherp enee t e}; respective type-species, these being referred to
(Hﬂopegm) ra’. Iylopetes Thomas (1908, p. 6, type: Sciuropterus
S iwgm Thos.) is rr}enuoncd as a separate genus by
i LF ;()3 -?’ ), nevertheless its type is left in the genus Sciuro-
plerus ¥ }11n. (p. 241, no. 069). The same is the case with the
ypes of the genera Petaurillus Thomas (1908, p. 3, type: Pe-
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taurillus hosel (Thos.)), Petinomys 1) Thomas (1908, p- 6, type:
Sciuropterus (Petinomys) lugens Thos.), Pteromyscus Thomas (1908,

p. 3, type: I pulverulentus (Gthr.)), whose respective type-species

are all placed by RaveN in the genus Sciuropierus F. Cuv. (p.

241, NOS. 073, 076, 081). Melomys Thomas (1922, P- 261) was

founded with Melomys rufescens (Alst.) as its type; the genus

Melomys is mentioned by RAVEN (p. 247) as a separate genus,

but its type-species is included in the genus Uromys Ptrs. (p- 257,

no. 400). Gray (1832, p- 39) described the genus Pseudomys with

Pseudomys australis Gray as only species, which therefore is its

type (monotypy); this species is mentioned by RAVEN (p- 249,

no. 133) as Ratlus australis (Gray), but its subspecies is mentioned

as Pseudomys australis oralis (Thos.) (p. 248, no. 112). Stenomys
Thomas (1910, p. 507, typec: Stenomys verecundus (Thos.)) is men-

tioned as a separate genus (p. 2 56), but its type-species is entered

as Rattus verecundus (Thos.) (p- 255, 1O 349). Mesembriomys
Palmer (1906, p. 97) Wwas proposed as a substitute name for
Ammomys Thomas (19064, p- 83) (non Bonaparte, 1831) of which
A. hirsutus (Gould) (= Mus hirsutus Gould) was the type. The
typical form of this species is recorded by RavEN (p. 246, no. 030)

as Conilurus kirsutus (Gould), one of its subspecies is mentioned as
Mesembriomys hirsulus rattoides Thos. (p. 247, no- 081). Moreover
the mame Mus hirsutus Gould, 1842, is preoccupied by Mus
hirsutus Elliott, 1839, and must be replaced by Hapalotis gouldii
Gray, 1843 (cf. IREDALE & TROUGHTON, 1934, P- 81)-

In the genus Limnomys, RAVEN (p. 247, DOS. 064-067) in-
cludes four species; three from the Philippine Islands and one
from New Guinca. The name Limnomys was first proposed . by
MEarNs (1905, p- 451) forone of the Philippine species (L. stbuanus
Mearns). THOMAS (19065, P. 325), who was not aware of this,
used the same generic name for a rat from New Guinea (Lim-
nomys asper Thos.). A substitute name was proposed by PocHE
(1906, p. 326), who replaced Limnomys Thomas, 1906 (non
Mcarns, 1go5) by Parahydromys. The four species mentioned by
RAVEN (p. 247)s therefore, must be referrcd to two genera:
Limnomys Mearns, which is restricted to the Philippines (TAYLOR,
1934, p- 484) and Parahydromys, which is restricted to New
Guineca. Hydromys meeki (RAVEN, p. 247, no. 034) is probably a
misprint for Hyomys meeki Thos. under which name it was origi-

1) Petionomys, RAVEN, p. 239, €ff- typ.
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by RAVEN, we adopt the classification as it has been built yp

for the group by Pocock (references in: BRONGERsMA, 1q9-
the number of genera which occur in the recent fauna 0(93}?)
Indo-Aus‘trz%Iian Archipelago is raised from one to se vt ;
Thoug}} 1t 15 very probable that Pocock has gone too fa‘re'n.
the sphttn}g up of the genus Felis, it is evident that it is —lm
wrong to include all the cats in one single genus. In the s: S(?
way it may mak.e a difference whether the genus Paraa’o:currlzlzL
F. Cuv. is mentioned as containing eighteen distinct s ecicss
or the genus being divided into three genera with one sp ecics
caf:h, and fifteen specics being reduced to subspecific raI;k l(fs
being referred to the synonymy of other forms (Poco g
1933, 1934). -
Of several genera and species we know that in former times
their range extended beyond their present day distribution
€.g-, the genus Tapirus Briss. which does not occur in the recent
fauna.l of Java, but which is known from pleistocene deposits
in this island (Dusors, 1908, p- 1265; VoN KOENIGSWALD 1934,
%p. 191, 193), or the javapese rhinoceros (Rhinoceros m’ndaicu&
Desm.) which in prehistoric times extended further eastward
in Java than at present (DaMMERMAN, 1934, p. 479). This
may also have been the case with othér gent’tra and si)ecics
and, therefore, it is not impossible that forms which now do
not reach further eastward than Java, may have had a distri-
butlop which extended farther to the east in former times
Definite proofs to this effect can be furnished by fossils only,
and these unhappily are very scarce. ”
; e following.

When enumerating the genera which do not transgress it he
does not only count the genera for which this line is apparently
the boundary of their range, but he also counts genera from
the western part of the Archipelago which do not reach so far
castward. It is true that the latter do not transgress WALLACE’S
line, but they need not be taken into consideration, as they
do not come anywhere near this line, and so probal’)ly never
hac! a chance of trying to transgress it. For genera and species
which do not reach farther eastward than Sumatra the boundary
1s the Sunda-§trait, but not WaLLAcE’s line. Thé same appliC'S
to genera which reach Java, but not Bali; for these the Bali-
stralt 1s the boundary. Ifit is allowable to include all the genera
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which do not reach eastward of the Sunda- and Bali-straits

‘among those used as evidence to prove the value of WALLACE’s

line, one could just as well take the whole fauna of the Asiatic
continent into consideration. If one wants to prove the presence
of an important zoogeographical boundary in the Indo-
Australian Archipelago, one must examine the importance of
each of the sea-passages betwecen the islands separately, and
then it is evident that each of these straits provides a boundary
for one or more forms, and that the Indian element in the fauna
decreases more or less gradually when going from west to east.
As far as our knowledge goes at present the genera Symphalangus
Gloger, Rhizomys Gray, Capricornis Ogilby and Profelis Severt-
zow do not reach farther eastward than Sumatra; Lepus L.,
Lariscus Thomas & Wroughton, Pithecheir Less 1), Bandicota
Gray, Mycteromys Rob. & Kloss, Cuon Hodgs., and the extinct
genera Mececyon Stremme, Leptobos Rittimeyer and Duboisia
Stremme reached Java, but not Bali; this is also the case with
the genera Tapirus Briss., Hyaena Briss. and Hippopotamus L.
(subgenus Hexaprotodon Falc. & Cautley, extinct), which do not
form part of the recent fauna of Java, but of which fossil
forms were found in this island. Within the Archipelago the
genera mentioned above are restricted to the islands Sumatra
andfor Java. There are, however, numerous genera, which
have a wider distribution within the Archipelago, but which
in the southern part of their range do not reach farther castward
than Java. These genera may also be taken into consideration,
when discussing the importance of the Bali-strait as a zoogeo-
graphical boundary. Comparison of the number of genera -of
mammals for which the Bali-strait apparently is the eastern
boundary, with the number of genera for which the Lombok-
strait is the boundary, we see that five or six times as many
genera belong to the first group than to the second one. There-
fore it is clear that if we take the number of genera as a criterium,
there is perhaps more reason to consider the Bali-strait as an
important boundary than the Lombok-strait; this does not
only hold good for the distribution of mammals, but also for

1) On the strength of the evidence given by Parmer (1go4, p. 538)
I have used the generic name Puthecheir Lesson (1838?). The Nomenclator
Animalium Generum et Subgenerum, however, mentions 1840 as the date
of publication. Should this prove to be right, then the name should be
replaced by Pithechir Miiller, 1839.
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that of reptiles and amphibians (MERTENs, 1928). Anoth
point to which already van KampEN drew attention is that C‘I’
we want to find an important zoogcographical bounc‘larl-
between two regions, this line must not be the eastern bounda ),
for the western forms only, but it also should be the wcs[;?
boundary for the eastern ones. While a number of gcncrn
reach' the eastern limit of their distribution on Bali, this cannoa(
be s'zud of the whole of the Indian element, some genera and
species occurring farther eastward on the Lesser Sunda Islands
Neither is WaLvLacg’s line the boundary for the most tynicai
fiustralian element in the fauna of the Lesser Sunda Islands
Le., .thc marsupial genus Phalanger Storr. This genus was
menthned by EvERETT (in HARTERT, 1897, p. 514) as perhaps
occurring on Flores, and from this island it is mentioned by
HEeck (1920, p. 167) and MERTENs (1929, p. 29). This record
however, needs confirmation, and should it prove to havé
been erroneous, the westernmost locality in the Lesser Sunda
Islands would be Timor?).

No onc will deny that important differences exist between the
mammological fauna of Borneo and that of Celebes, but even
this part of WALLACE’s line is transgressed by several Indian
forms, and RAVEN arrives at the conclusion that the mammalian
fauna of Celebes in its chief characters is Indian. Celebes is a
very good example of an island showing a mixed fauna; besides
a number of endemic forms of mammals, the fauna contains
a number of oriental forms with a wider distribution, as well
as some Australian forms (e.g., Phalanger Storr). The Makassar-
strait may be said to be the western boundary for the distribution
of the Australian forms, but though a great number of oriental
genera do not transgress it, it cannct be regarded as a sharply
m,arked boundary for the Oriental element. The part of
WarLace’s line which passes through Makassar-strait perhaps
approaches nearcst to what may be expected of a zoogeographical
boundary. Still it has no valuc as a boundary separating two
zoogcographical regions, but only as an expression of the fact
that Celebes and Borneo did not have a direct connection, at
least not in the time the present fauna developed (cf. DE Beat-
FORT, 1926, p. 138).

If it is considered sufficient evidence for the presence of an

1) cf. Mertens, Zool. Jahrb., Syst., vol. 68, pts. 4-5, August 1936, p- 275
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important zoogeographical boundary that a great number of
genera do not pass it, the western boundary for the Australian
element must be laid just west of New Guinea, for of the most
typical Australian mammals, the Marsupialia, only very few
enera occur on the islands west of New Guinea; the genus
Phalanger Storr is the only one that reaches Celebes, the Sangir
Islands, and the Lesser Sunda Islands. Thus drawing a line
to bound the distribution of the majority of the eastern forms
and one to bound the distribution of the majority of the western
forms, we would get two lines which enclose a region of which
the fauna is an impoverished Indian onc with a few eastern
forms. In fact numerous lines may be drawn, each bounding
the distribution of a single genus or of a group of genera with
the same range; these lines may run parallel for some distance,
but generally they diverge or cross each other in other parts
of the Archipelago. This shows that a sharply marked boundary
separating the Indian and the Australian regions does not
exist, and that any attempt to draw such supposed boundaries
is a hopeless task.
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INTRODUCTION

- The investigation dealt with in the present paper took place
-3t the Zoological Station of the “Nederlandsche Dierkundige
Vereeniging”, Den Helder, where I was working from the
latter half of 1933 until July 1936.
~ The original aim of this investigation was to try and analyse
. and to explain the distribution of Carcinides maenas (L.), which,
at least in the surroundings of Den Helder, appeared to be
very characteristic. Everything seemed to point to the distribution
of thls.anima.l being susceptible to comparatively small differ-
Ces 1n salinity. ,
full-grown crabs were less suitable animals for experimental
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