o ~ ON THE ZOOGEOGRAPHY OF JAVA.
Dr. K. W. DAMMERMAN

(Buitenzorg Museum).

In a paper read before the Third Netherlands-Indian Science Congress,
held at Buitenzorg in 1924, the author expounded his views on the zoogeo-
graphical relations of the Java fauna to those of the surrounding
countries, _ G .

These views were based upon lists of all vertebrates and the molluscs
of Java, with their distribution, which lists, however, were not published
with the paper that appeared in the Proceedings of the said congress (1925).

In the meantime 1 found a number of specialists willing to revise the
various lists or to draw up entirely new ones, so I thought it desirable
to publish these lists (see hereafter), which, I presume, will prove to be
a great help to future workers. Although the data now at our disposal
are’ far more *complete and exact, the results arrived at in the following
pages are not materially differing from those already put down in my
previous paper, written in-dutch.

The list of the mammals has been composed by the author b .nself.

Mr. BARTELS Jr., a student at the Bern university, made an entirely
new list of the birds, based mainly upon the fine and almost complete
collection of Java birds made’ by - his father, Mr. M. BARTELS Sr. He
could secure the valuable aid of Mr. STRESEMANN of the Berlin Museum
and the result of their cooperation is published separately in the next
paper of this volume. The distribution of the Java birds, as enteredin the
list appended to the present paper, has been compiled by the author with
the assistance of Mr. SIEBERS, ornithologist of our Museum.

 The lists of reptiles, batrachians and fresh-water fishes have been
corftposed at the hand ofthe excellent monographs by DE ROOY, VAN KAMPEN,
,and WEBER and DE BEAUFORT. Mr. BRONGERSMA of the Amsterdam Zoolog-

~ical Laboratory has carefully revised the list of.reptiles and 1 am grateful

for the accuracy with which he has accomplished his task.

Prof. DE BEAUFORT himself has been kind enough to go over the
list of fishes. This list of the fresh-water fishes is not entirely complete,
the families of the Mastacembelidae and Gobiidae having been omitted. Accor-
ding to Prof. DE BEAUFORT there is still a great deal of confusion about the
taxonomy of the members of these families, Moreover, the non-marine Gobiids
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2 TREUBIA VOL. XI, LIVR. 1.

are all recent intruders from the sea and therefore of less value for the
determination -of zoogeographical relations. -

Finally we are indebted to Miss VAN BENTHEM ]UTTING of the, Am.
sterdam Museum for a new list of the Java Molluscs, which has ®een
composed with great accuracy. Not only have all species, descsibed
from Java since LESCHKE's list of the molluscs of Java and Celebes jn
1914, been incorporated but a great many of the species represented in the
Amsterdam and Leyden Museum, not yet been reqorded from Java, have
been inserted.

Before passing on to a discussion of the zoogeographical relations
of the fauna of Java, we may first review in systematic order the different
groups which served as a basis for our speculations.

JAVA MAMMALS.

The mammalian fauna of Java is far less rich than that of Sumatra or
Borneo but still the island possesses 134 species of mammals, to which we
may add 9 marine species — one belonging to the Sirenia and eight Cetaceans.
Of the total number of land mammals nearly one half belongs to the bats,
which amount to a total of 59 species; this rather large number is explained
by the fact that these winged creatures are able to spread from island to
island whereas the dividing waters are an effective barrier,for most terres-
trial species.

Recently a great number of subspecies have been described from the
island Java as there is nowadays a strong tendency to split the old species
and to name every form, how slightly different it may be from its near
relatives. No wonder that nearly all these subspecies are confined to Java;
for our discussion of the zoogeographical relations of the island they are
of minor importance, we will therefore refer in the following lines mainly
to the true species.

The greater bulk of the species has been described from West Java
half the number only being recorded from Mid or East Java. Some
of these West Java forms will doubtlessly become recorded from more
eastern localities in course of time but yet there are a number of mam-
mals which, apparently, are restricted to the western part of Java, We
may mention here the silvery gibbon, the Pithecus aygula, the one-
horned rhinoceros, the Javanese hare,and possibly Pithecheirus melanurus ands
Hylomys suillus.

Out of the total number of species 18 are supposed to be peculiar to
Java (see enumeration on page 4), or a percentage of 13. Some of these
may possibly be united with other species occurring in the surrounding islands
when they have been subjected to a more minute study; this applies
specially to the species of musk-shrews (Crocidura) and bats. None of the
genera is confined jto the island.
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3.

GEOGRAPHICAL RELATIONSHIP OF THE JAVA VERTEBRA:FES AND MOLLUSCS.
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Mammalia 134| 18| 19| 20| 67| 11| 18| 35/116] 68| 66
subspecies 81| 64, oOf 8 6 1} 3| 8 64| 45| 52
Chiroptera 59| 8| 10| 11| 24| 6] 9| 21| 53| 24| 22
subspecies 200 14| o 3| 1| of o 3| 18 14/ 14
Resident birds . 337| 14| 24| 57| 224| 12| 05| 184| 322| 283| 243
subspecies 3101100 2| 45| 871 7| 40| 120]270| 245|204
Reptilia . * . 150 16/ 9| 20/ 91| 9| 53| 38 103 57| 64
Lacertilia . 46| 51 5 8 200 71 19| 17/ 30| 14| 20
Chelonia_. 9] 0O 1 0 8 0 1 0 6 1 2
Ophidia 95/ 11f 3| 12| 63| 2| 33] 21| 67| 42| 42
Amphibia 30| 10, 3| 4 21] 1| 8 6 31| 18 19
Fresh-water fishes 92| 8| 4| 20/ 59| 4] 2| 6| 75| 49| 31
M_oilusca 4421 245] 8| 84| 48| 14| 84| 79271 56| 121
~terrestrial . 2511177 71 21 12 7 21| 21]163| 31| 61
fresh-water . 136| 57| 1| 47| 18] 5| 31| 31| 78| 16| 40
brackish-water. 55 11| o] 16| 18] 2| 32| 27 9] 20
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UEOGRAPHfCAL RELATIONSHIP OF JAVA MAMMALS.

JAVA (endemic) .
. - L
Sus verrucosus Crocidura bartelsi .
Mustela lutreolina Rousettus shortridgei
Petaurista elegans Cynopterus melanocephalus
Sciurus diardi Rhinolophus geminus
Rattus lepturus Murina balstoni
Rattus bartelsi Kerivoula javana
Crocidura orientalis Kerivoula bartelsi
Crocidura brevicauda Miniopterus medius
Crocidura melanorhyncha Miniopterus tibialis
ASIA (not Sumatra)
Bos banteng Hipposideros larvatus
Felis pardus Hipposideros speoris (?)
Felis viverrina Coelops frithi
Viverricula malaccensis _ Megaderma lyra (?)
Herpestes javanicus ~ Nycteris javanica
Helictis orientalis Tylonycteris pachypus
Sciuropterus sagitta Pipistrellus circumdatus
Rattus cremoriventer Pachyotis temmincRi
Crocidura fuliginosa Pachyotis castaneus
Taphozous theobaldi '
BORNEO (not Sumatra)
Hylobates leuciscus Hipposideros larvatus
Bos banteng Hipposideros speoris (?)
Cervus hippelaphus Tylonycteris pachypus
Crocidura fuliginosa Pachyotis temmincki
Crocidura monticola Murina suilla
Rhinolophus borneensis
CELEBES (non Chiroptera)
Macacus irus Rattus norvegicus i
Cervus hippelaphus Mus musculus
Paradoxurus hermaphroditus Crocidura murina
Rattus concolor Crocidura fuliginosa

Rattus rattus

LESSER SUNDA ISLANDS (not Sumatra or Borneo)

Rhinolophus megaphyllus Rhinolophus euryotis
Rhinolophus acuminatus Nycteris javanica
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As may be expected, the greater part of the non-endemic species is
*identizal to those of the two other Greater Sunda Islands, one half of them
being found both in Borneo and Sumatra. With Sumatra only Java has 20
species in common, while 11 species inhabiting Java and Borneo do not occur
in ‘Sumatra. The closer relationship between Java and Sumatra is also demon-
strated by the occurrence of eight identical subspecies in both islands
whereas all the subspecies of Borneo and Java are different with one
exception only, viz., the Cervus hippelaphus, but the latter species is certainly
not indigenous to Borneo. Of the 11*species, listed as peculiar to Borneo
and Java, more than half the number belong to the bats and itis probable
that when collecting this often neglected group is done more efficiently the
majority of these forms will be found to be represented also in Sumatra. Of
the remaining land mammals the two Crocidura and Cervas hippelaphus
are of less importance, as the systematic position of the first two species
is still doubtful, and the Java deer has most likely been introduced into Borneo.
The silvery gibbon (Hylobates leuciscus), formerly considered a separate
species confined to Java, has lately been united with the species miilleri
from Borneo and quite recently POCOCK proposes to put both in the
Formenkreis of H. lar, which is also represented in Sumatra. Consequently
this putting into one species of H. miilleri with the Java gibbon does not
imply that there has been any closer connection between Java and Borneo
than there is between Java and Sumatra.

Thus thé only mammal peculiar to Borneo and Java and apparently
absent from Sumatra is the banteng. Most probably this wild ox hasalso
inhabited Sumatra in former days, but is now either extinct there or has
become extremely rare.

One of the most interesting problems offered by the Java mammals
and which has always atfracted the attention of the students of its fauna,
is the similarity of certain Java forms with those occurring on the Asiatic
mainland while lacking in the interjacent countries. This remarkable
discontinuity of the distribution is exhibited by 19 species, to which we
may add perhaps the Javanes hare (Lepus nigricollis) which is said to occur
in the southern part of Sumatra though not recorded from any other part
of that island nor from the Malay Peninsula.

Out of this rather large assemblage of species ten belong to the
bits, some of which may be found in Sumatra but have not yet been
recorded from there up to the present. But a few certainly show this
anomalous distribution whereas other species are closely allied forms of
Asiatic types. '

Of the remaining terrestrial forms there are only a few of which we
can state with any amount of certainty that they are really absent from
Sumatra. These are five in number: Bos banteng, already referred to
above, Felis pardus, Viverricula malaccensis, Herpestes javanicus and
Helictis orientalis, all common and well-known species of Java; if these

-
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species - actually did occur in Sumatra their, discovery would have been
unavoidable. - e

Of the remaining number Felis viverrina, the fishing cat, has only com-
paratively lately been recorded from Java, and living in the mangrove swa.mps
it may easily have escaped the attention of non-resident collectors. Also
the finding of the other species in Sumatra may but a question of time.

It is certainly a curious fact, worth mentioning, that of the five specie$
mentioned above the three smaller beasts of prey are all abundantin java
around_human habitations, the rasse (Viverricaéa) and the mongoose being,
moreover, often kept in confinement. This may be an indication that
in some cases at least we may not repudiate the suggestion of introduction
by man. The same suggestion may be made with regard to the Javanese
hare, its distribution in the island being restricted to a small area extending
from Batavia to Buitenzorg.

Now if we come to the relations between Java and Celebes we will find
-that the total number of identical species amount to eighteen, nine of
which are bats, If we exclude from the remaining nine forms the cos-
mopolitan species of rats and mice and the common and widely distributed
musk-shrews, which might easily have been imported by ftraffic, there are
only three mammals which require closer consideration,

The common macaque is an animal often seen on ships or Malay
boats and everywhere kept as a pet, as well by natives as by Europeans.
In this way it is transported to every part of the Archipelago and in many
places specimens kept in confinement have undouabtedly been set free -
again. Thus the occurrence of this common monkey in Celebes need not
be a matter of surprise. As the species, moreover, is only found in the
extreme southern part of the island it is fairly certain that it has been
introduced there and only comparatively recently.,

The same may be said of the common musang or palm-civet
(Paradoxurus hermaphroditus) which is also often found in captivity and
probably has been transferred to various localities for the purpose of
rat-catching. :

The Java deer as wel] should not be considered indigenous to Celebes,
this valuable game having been imported into many islands, a supposition
which is supported by historical data. The absence of deer vuues in the
Celebes caves, as pointed out by the SARASIN’s, is likewise a point“in
favour of our opinion.

The relations of the Java mammals to those of the Lesser Sunda
Island are also less striking there being 35 species in common, two-thirds
of which are bats.

The majority of the terrestrial species are the same as those found
in Celebes and their presence may be put down to importation. Others,
such as the tiger, a few squirrels and Tupaia javanica, do not go further
than Bali, '

S
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There are only four species occurring in Java and the Lesser Sunda
«Jslandg which are lacking in Sumatra or Borneo, all four being bats.
Among these Nycteris javanica and Rhinolophus acuminatus are of Asiatic
origin, while the remaining two are of Austro-Malayan types.

»

B

JAVA BIRDS.

In the list appended to this paper a total number of 445 species of birds
from Java are mentioned but only 387 species should be considered to be
true resident birds having been found actually breeding in Java or being
very likely to breed there. Ninety seven forms — species and subspecies —
are recorded as migrants from the northern hemisphere, this number
amounting to a little more than one-fifth of the total number of birds.
Out of these 97 forms, however, of three it is still doubtful whether they are
really migratory, viz., Plegadis falcinellus, the cucullata form of Pitia
sordida and Dicrurus annectans. Three migratory species are known to
cccur in Java in two subspecies: Charadrius mongolus, Cyanoptila cyano-
melana and Phylloscopus borealis.

Nine species are listed of which a breeding and a migratory form
have been recorded as occurring together; they are:-

Butorides striatus javanicus and amurensis

Accipiter virgatus virgatus and gularis

Falco peregrinus ernesti and calidus

Pandion haliaéius cristatus and haliaétus

Ninox scutulata javanensis and malaccensis

Eurystomus orientalis orientalis and calonyx

Hierococcyx fugax fugax and nisicolor

Cuculus micropterus concretus and micropterus
 Acrocephalus stentoreus siebersi and orientalis

From the southern hemisphere, in casu Australia, four species only
migrate to Java, Sfiltia isabella, Falco cenchroides, Halcyon sancta and
Chalcites basalis, being found here during the southern winter, ie. in the
dry or east monsoon in Java. That so few species only come to Java is
due to the fact that the main route, followed by the Southern migrants,
is a direct northern one via the Lesser Sunda Islands, the Moluccas and
tfe Philippines.

Of one species, Fulica atra, it is still doubtful vhether itis a northern
_ or southern migrant,

Not only have all the migratory species been excluded from our
schedule on page 3, also a number of species — nineteen in all — have
been left out as it is still uncertain whether they breed in Java ornot, or
even if they may be classed among the Java birds at all. Into the latter
category we have to place such species as Horizillas affinis. To the former
group belong all those straying or oceanic birds, such as a few members
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GEOGRAPHICAL RELATIONSHIP OF JAVA BIRDS.

JAVA (endemic)

Arborophila javanica
Cyornis banyumas {?)
Rhipidura phoenicura
Garrulax rufifrons
Stachyris grammiceps
Mixornis javanica (?)
Bradypterus montis

ASIA (not Sumatra

Pavo muticus

Turnix dussumieri
Treron bicincta
Spizaétus nipalensis (?)
Glaucidium cuculoides
Loriculus vernalis
Halcyon smyrnensis
Cyanops lineata

Prinia polychroa .
Crocias guttatus

Psaltria exilis

Serinus estherae
Aethopyga eximia
Aethopyga mystacalis (?)
Zosterops maxi (?)

or Borneo)

Timelia pileata

Tesia cyaniventris
Cisticola exilis

Prinia inornata
Dicrurus macrocercus
Gracupica melanoptera
Aethiopsar grandis
Ploceus manyar

BORNEO (not Sumatra)

Sterna fuscata (?)
Himantopus himantopus (?)
Phalacrocorax javanicus
Butastur liventer

Falco moluccensis (?)

Strix seloputo

Conurus alexandri
Enicurus leschenaulti
Saxicola caprata
Chlorura hyperythra
Mirafra javanica
Dicaeum trochileum

LESSER SUNDA ISLANDS (not Sumatra or Borneo)

Gallus varius

Ptilinopus melanocephalus
Ducula rosacea

Ducula lacernulata
Nettion gibberifrons
Glaucidium cuculoides
Alcedo caerulescens
Halcyon smyrnensis
Cyanops lineata
Dryobates analis
Chrysocolaptes strictus

Coracina javensis
Cyanoderma melanothorax
Cisticola exilis -
Megalurus palustris
Pachycephala pectoralis
Dicrurus macrocercus
Gracupica melanoptera
Aplonis minor

Munia ferruginosa

Ploceus manyar
Oreosterops javanica
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of the genus Chaetura and Fregata, Phaéfon, Sulu a,0., which possibly
“reed in lonely islands or in some places far away from Java.

We find that 14 species are pecnliar to Java or 4 percent only of the
total, number that breed in the island. Four of these species, provided
with a° question mark in the accompanying list, may perhaps be classed
with’ species occurring elsewhere,

The number of resident birds recorded from West Java far exceeds
the number of those from Central and East Java. There is nothing
astonishing in this, as the majority of #he species have first been described
from the western part of the island. A great many of the western species
may possibly also be found in more easternlocalities; but we wish to point
out that East Java, although its avifauna is better known than that of Mid
Java, shows a lower figure than the latter part of theisland, which may be
taken as an indication that, as is also the case with other groups of animals,
there is among the birds also a decline of the species in passing from
west to east. The number of species which, with any certainty, may be
assigned as being restricted to the western part of Java is, however, extrem-
ely small at present. Among these we may mention Aefhopyga siparaja
alone, while Arborophila javanica and Garrulax rufifrons are apparently
absent in East Java.

We may now proceed to give anoutline of the relations of the resident
birds of Java with those of the surrounding countries,

With the birds it is as with the mammals, those Java species which
inhabit the Asiatic mainland but not Sumatra arouse most interest; their
number amounts to 24. Eight are also recorded from Borneo, so there
remain 16 species of birds which Java and Asia have in common, which
are lacking in Sumatra and Borneo. A certain number is sure to be
discovered in Sumatra in the future, but such weli-known members of
the avifauna as the peacock, the Javanese love-bird, the black drongo,
the crested and white mynah, and the striated weaver-bird are apparently
not found in Sumatra.

Next we have 281 species which occur both in Java and Sumatra,
ie. 83°, whereas there are 57 species and 45 subspecies which are
found in both islands but not in Borneo. Both Borneo and Java are in-
habited by 236 species or 70% of the total number of resident birds.
Afthough these figures show that the relation between Borneo and java
is less close than that between Java and Sumatra, this fact is even more
clearly demonstrated by the presence of 12 species only and 7 sub-
species which Java and Borneo have in common and are absent in
Sumatra. Out of this small number no less than eight species are also
found in Asia as already mentioned above. There is every chance that
the majority of the latter will be found in course of time in Sumatra too,
so that then possibly only five species will remain which seem actually
lacking in Sumatra. These are:- Faleo moluccensis, Conurus alexandri,

-
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Enicurus leschenaniti, Mirafra javanica and Dicaeum trochileum, all rather
common birds in Java except the first-mentioned species, but as to the
latter it is still doubtful whether this bird is really an inhabitant of Borneo., -
Moreover, Falco moluccensis is a denizen of the eastern part of thfi Ar-
chipelago and has certainly not reached Java from the west. With regard
to the remainder a direct importation of these bird into Borneo frontJava
is not probable, as, with the exception of the common Java paraket .
(Conurus), they are seldom if ever kept as cage-birds. Conurus alexandri
and Dicaeum trochileum occur, moreover, also in the Karimon-djawa and
Bawean islands in the Java Sea. >

Of the subspecies found in Java and Borneo and not in Sumatra
there is one of which special mention should be made, viz., Copsychus
saularis amoenus. The latter species shows a remarkable parallelism in the
distribution as the East Java form amoenus is confined to the eastern part
of Borneo and the West Java form musicus to West Borneo.

The list of the Java birds further exhibits the fact that 95 species or 289/,
of the Java resident birds are identical with Celebes ones. This is a rather
large number and the proportion far exceeds that of the mammals, batrach-
ians and fishes, of which, being earth- and waterbound, the power of dispersing
is more restricted. None of the species is confined to Java and Celebes only,
there being one member which is found in Java, Celebes and again on the
Asiatic mainland, viz., the crested mynah (Aefhiopsar grandis); all others
occur either in Sumaira or Borneo, or in the Lesser Sunda Islands. We may
also bring forward as an evidence of the more isolated position of Celebes
with regard to Java the fact that not one of the six Java species of barbets
(Capitonidae) and only one woodpecker (Miilleripicus pulverulentus) out of
the sixteen that are recorded from Java, inhabit Celebes. Moreover, the
Javanese members of the families of the Pycnonotidae, the Timeliidae and
Turdidae (the genera Aegithina until and inclusive Saxicola of our list) have
no representatives in Celebes except a very few. These are the doubtiul
Horizillas affinis; Turdus javanicus, which like other denizens of the
highest mountains has spread far beyond the western part of the Archipelago;
and Saxicola caprata itself being a bird with a very large area of distribution,
it is found from Asia to New Guinea and more abundant in the eastern
than in the western portion of the East Indies. ;

Finally we find that a large number of Java species have penetrated
into the Lesser Sunda Islands, no less than 184 of the resident birds or
55 per cent. being present there. This high proportion is mainly due to
the species which Java and Bali have in common, in the other Lesser
Sunda Islands the Javanese species are much more poorly represented.
Twenty-two only out of the number of identical species have not been
recorded so far either from Sumatra or Borneo, butseven are known from
Asia, So there remain fifteen species only which are found in Java and
in these islands eastwards lying with the exclusion of Asia and the western

-
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part of the Archipelago. Among these only a small number, such as
Pachycephala pectoralis, Aplonis minor and the pigeons Ptilinopus melan-
ocephalus, Ducula rosacea and lacernulata, are likely to have reached java
from. the east.

n JAVA REPTILES.

Java can boast of a total number of 150 Reptiles, comprising 46
Lacertilia, 9 Chelonia and 95 Ophidia. We may further add 3 species of
crocodiles, 4 marine turtles and 16%species of sea snakes; these marine
species are not discussed here,

Of the non-marine species a large number has been recorded from
West Java only, 103 against about half that number from Mid or East
Java. As has been already demonstrated with regard to other groups of
animals, there may be a certain decline of the abundance of species going
from west to east, but here also we have to make due allowance to the
fact that Mid and East Java have been far less thoroughly explored,

Peculiar to Java are 10 species, enumerated in the accompanying list;
of the genera two only are endemic, Tefralepis and Dipsadoides, both
represented by a single species, seldom met with; besides, of Dipsadoides
decipiens only one single specimen is known. Moreover, it is doubtful
whether Java is indeed the true locality of the latter species. The rather
high percentage of endemic forms, about onetenth, is, however, no indic-
ation of a long isolation of the island as the great majority of these
endemic species is of rare occurrence and many may be found on some
of the other islands in course of time. The only species found in greater
abundance, confined to Java, Gonyocephalus kuhli, is restricted to the higher
mountain regions.

We find further that no less than 120 out of the remaining 134 non-
endemic species inhabit also Sumatra or Borneo; Java and Sumatra have
111 species in common or 74°/, of the total number of reptiles, Borneo
and Java 100 species or 66 9/,.

The higher percentage demonstrating a closer relation with Sumatra
is mainly due to the larger number of snakes which occur both in Java
and Sumatra; of the latter group 75 inhabit Sumatra and Java, as against
65 Borneo and Java.

““ The species which indicate a direct relation to Asia, being absent
in Sumatra and Borneo and reappearing on the Asiatic mainland, amount
only to five, one of which, Python molurus, is found also in Celebes.
Of the other species, Varanus nebulosus and the two members of the
genus Dryophis are rather rare and their occurrence in Sumatra is not at
all impossible. The fresh-water tortoise Damonia subtrijuga, being recorded
only from a few places in West Java, may have been introduced into Java.

'A few species Java has in common with the Asiatic mainland which
also inhabit Borneo but not Sumatra. These four species, Mimefozoon
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GEOGRAPHICAL RELATIONSHIP OF JAVA REPTILES.

JAVA (endemic)

Draco cryptotis Tetralepis fruhstorferi = *
Harpesaurus tricinctus Oligodon propinquus .
Gonyocephalus kuhli Ablabes libertatis
Dendragama fruhstorferi Calamaria goeringi
Lygosoma leucostictum (?) Calamaria occipitalis
Typhlops kapaladua (?) Calamaria sondaica
Typhlops bisubocularis Calamaria bungaroides (?) ,
Pseudoxenodon inornatus Dipsadoides decipiens (?)

ASIA (not Sumatra or Borneo)

Varanus nebulosus Dryophis xanthozona
Damonia subtrijuga Dryophis mycterizans
Python molurus

BORNEO (not Sumatra) .

Mimetozoon craspedotus # Lygosoma atrocostatum
Draco lineatus Lygosoma bowringi
Mabuia rugifera Brachyorrhus albus
Lygosoma smaragdinum Calamaria melanota

Lygosoma cyanurum

CELEBES (not Sumatra, Borneo or Less. Sunda Islands)

Gymnodactylus fumosus Python molurus _
Typhlops ater Tropidonotus chrysargoides

LESSER SUNDA I[SLANDS (not Sumatra or Borneo)

Gecko vittatus Ablepharus boutoni

Calotes jubatus Typhlops polygrammicus
craspedotus, Mabuia rugifera, Lygosoma atrocostatum and L bowringi, may
all one day be found in Sumatra; L. atrocostatum is recorded from both the
Rhio Archipelago and Simalur, and L. bowringi was found by the author
on Sebesi in the Sunda Straits.

There remain five other species which occur in Borneo and Java and
are not represented in Sumatra. One of these, Calamaria melanota, is a
species seldom met with, but the others, Draco lineatus, Lygosoma smarag-
dinum, L. cyanurum and Brachyorrhus albus, are species found widely
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distributed in the eastern part of the Archipelago, the range often extending
beyond -New QGuinea. The centre of dispersal of these species must
apparently to be looked for in the Austro-Malayan or Papuan regions, the
western boundaries of the distribution being Borneo and Java.

Of the rather large number of species, 53 or 359/, of the total number
of reptiles, which inhabit both Java and Celebes, nearly all are found
also in Sumatra or Borneo, whereas only three are restricted to the two
former islands. Among the latter species we find Gymnodactylus fumosus,
but it seems doubtful whether the typf?:al fumosus of Celebes really occurs
in Java. The two snakes, Typhlops ater and Tropidonotus chrysargoides,
are again rather uncommon species and their area of distribution is probably
larger than is known at present. Only one single species of tortoise,
Cyclemys amboinensis, Java has in common with Celebes, but this semi-
aquatic species is of general occurrence all over the western part of the
Malay Archipelago. -

Let us now see what the relationship with the Lesser Sunda Islands
is. These islands share with Java 38 species or 250/0, a much lower figure
than that shown by Celebes.

There are certainly many incentives for a more thorough examination
of these islands and the knowledge of their reptile fauna is far from com-
plete. So we may expect that in future the proportion of identical species
will show a much higher figure. If we take into consideration only those
species which occur in Java and the Lesser Sunda Islands, but are lacking
in Sumatra or Borneo, we will find this number to be very small, only
four species coming under this category. Among these we find Gecko
vittatus, the presence of which in Java is doubtful, and Calotes jubatus,
which is not wholly absent from the western part of the Archipelago,
outside Java, as the species inhabits Singkep (Rhio Archipelago). The two
remaining species, Ablepharus boutoni and Typhlops polygrammicus seem
more at home in Papuan and Australian regions; the first mentioned species
has a remarkable area of distribution as itis also found in tropical America
and Africa, but obviously not in the Oriental region.

We may further call attention to the fact that the number of lizards
in common with Java is proportionally much higher than the number of
snakes. Of the latter there are 21 out of the 05 species found in Java,
this” makes up 229, as against 379/, of the Lacertilia (17 out of 46). This
. seems in accordance with the rule that in remote islands snakes are less
numerous than lizards. The case of Krakatau is another confirmation of
this rule, as after the eruption a far greater number of lizards than of
snakes have reached the islands. The above mentioned feature may be
taken as an indication that the reptiles of Java have come by chance only
to the Lesser Sunda Islands without any permanent land bridges, but it

‘may also be that snakes have not been collected in these islands to the
same extent as lizards.

-
[
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JAVA AMPHIBIANS.

The batrachian fauna of Java is represented by two species of Gym-
nophiona and 37 of the Anura. No less than 31 of the total number have
been found in West Java, not even two-third of this number being des-
cribed from Central or East Java. A rather large proportion, 10 out of 39
or 26°, is endemic (see list), the only peculiar genus being Nyctixalus,
very nearly related to Philautus, which is represented also in Borneo and
Sumatra. To the latter two,islands the Amphibia of Java show the strongest
similarity, as no less than 21 of the 29 non-endemic species occur in al]
three islands. A closer relation to Sumatra is demonstrated by the presence
of only four species occurring in the latter island which are not repres.
ented in Borneo, whereas Borneo has only one species, Rana whitehead;,
in common ‘with Java which is absent from Sumatra. R. whitehead;,
however, is a doubtful species and has possibly to be united with the
far more abundant and widely distributed Rana jerboa.

With the Asiatic mainland Java has only three species in common
which are not found in Borneo or Sumatra. One of them. Rana doriae,
has only recently been recorded from Java and its finding in the other
Greater Sunda Island may be a question of time only. The occurrence of
the next species, Rana hascheana, in Java is still dubious; the third species
only, Oxyglossus [lima, is rather common in Java and apparently absent
or rare in Sumatra and Borneo. _ :

When we consider the connections with Celebes we find eight species
which occur both in the latter island and Java, all common species widely
distributed over the western part of the Archipelago, all being found also in
Sumatra and Borneo. None of the species is restricted to Celebes and Java.

Six species have reached the Lesser Sunda Islands; they are on the
whole the same common species which also inhabit Celebes. None of
the eastern forms have come to Java by means of the Lesser Sunda Islands,
the whole western portion of the Indo-Australian Archipelago, Celebes
and the greater part of the Lesser Sunda Islands included, having a purely
oriental batrachian fauna.

JAVA FISHES.

It has been mentioned in the introduction to this paper that the fanrities
of the Mastacembelidae and Gobiidae are not included in the list of Java .
fresh-water fishes in Appendix V. The systematic position of many members
of these two families is still very doubtful; the Gobiids are, moreover,
of less importance as far as zoogeographical speculations are concerned
as they have invaded the fresh-water in comparatively recent time only.
By omitting these families we find that Java possesses 143 species of
fresh-water fishes; from this total number we have to deduci those species
which live also in brackish water or are semi-marine, such as the eels,

-
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GEOGRAPHICAL RELATIONSHIP OF JAVA AMPHIBIA.

L

s JAVA (endemic)

Biifo- cruentatus « Philautus jacobsoni
Bufo chlorogaster Philautus pallidiceps

. Microhyla palmipes Philautus vittiger
Rhacophorus javanus Nyctixalus margaritifer
Philautus flavosignatus MNyctixalus robinsoni

ASIA (not Sumatra)

Rana doriae Oxyglossus lima
Rana hascheana (?)

_ BORNEQ (not Sumatra)
Rana whiteheadi

CELEBES
Bufo biporcatus Rana microdisca
Kaloula baleata Rana chalconota
Rana cancrivora Rana erythraea
‘Rana kuhli Rhacophorus leucomystax

LESSER SUNDA ISLANDS

Bufo biporcatus Rana cancrivora
Kaloula baleata Rana microdisca
Rana limnocharis Rhacophorus leucomystax

which migrate to the ocean for spawning. These species may easily spread
from island to island along the coasts. Furthermore two species of gold-
fishes, Cyprinus carpio and Carassius auratus, now cultivated everywhere
in Java, have certainly been imported from China. The remaining 92 species
are living in fresh-water only but as truly genuine fresh-water fishes we
have to consider the species of Nofopterus, the cat-fishes (Siluroidea)
and the carp-like fishes (Cyprinoidea). Their numberin Java amounts to 81.
The members of the other groups have all near relatives living in the sea
and we may safely assume that only recently they have penetrated into
~ fresh-water.

Out of the total number of 92 fresh-water species 75 are described
from West Java, as against 49 from Mid Java and 31 from East Java.
As East Java has certainly been better explored than Mid Java we may
conclude from the lower number found in the eastern part of the island
that there is truly a decrease and possibly a strong one, of the species going
eastwards. This view is also confirmed by the number of brackish-water
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GEOGRAPHICAL RELATIONSHIP OF JAVA FRESH-WATER FISHES.

L]
o .

JAVA (endemic)

Acrochordonichthys ischnosoma Puntius microps Pl
Homaloptera pavonina Puntius platysoma .
Cyclocheilichthys deventeri ~ Labeo erythropterus
Puntius aphya Tylognathus lehat

ASIA (nof Sumatra)
Pangasius macronema (?) Puntius orphoides
Puntius brevis Puntius bramoides

BORNEO (not Sumatra)

Pangasius macronema (?) Puntius bramoides

Puntius orphoides Tylognathus hispidus
CELEBES

Monopterus albus Ophiocephalus striatus

LESSER SUNDA ISLANDS

Rasbora argyrotaenia Monopterus albus
Rasbora lateristriata Ophiocephalus striatus
Puntius binotatus Trichopodus trichopterus

or semi-marine species which have been recorded from the three parts
of Java, the respective numbers being 37, 20 and 21. Here the difference
between Mid and East Java has disappeared. The advance in numbers
shown by West Java is no doubt due to the better knowledge we have
always had of this part of the island.

Striking is the comparative scarceness of endemic species, eight in
number, all of rare occurrence, some described from a single specimen only.
This rareness makes it doubtful whether these fishes are really confined to
Java. None of the genera is peculiar to the island, all the endemic species
having near relatives in Sumatra or Borneo. We may here call attention to
the fact that in our previous paper of 1924 we put the number of endemic
species at eleven, in the meantime three of them have already been reedrded
from other localities. y

Of the 84 non-endemic fresh-water fishes 79 or 94°/, occur also in
Sumatra, as against 63 or 75%, in Borneo. If we take into consideration the
genuine fresh-water fish families only we get the respective proportions of
94 and 74.

Twenty of the Java species inhabit Sumatra but do not occur in Borneo,
whereas there are only four species which Java and Borneo have in common
but are absent from Sumatra. Three of the latier are known also from Siam.
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The occurrence of Pangasius macronema in Java is, moreover, uncertain.
The only species which seems to be confined exclusively to Java and Borneo
is Tylognathus hispidus. The closer relationship to Sumatra is the more
remarkable as Borneo has a larger number of truly fresh-water fishes than
Sumeatra; in both islands about twice as many species are found as in Java.

This close relationship to Sumatra is shown even more plainly when we
compare the fish species from the South Sumatra or South Borneo rivers
with those of Java. Out of the total number of 79 species which inhabit
both Java and Sumatra 70 or 89°/, is kitown from South Sumatra, whereas
South Borneo has only 33 species out of the total number of 63 or 52°/,
in common with Java. Of the four species which are recorded from Java and
Borneo, and not from Sumatra, Puntius bramoides is the only species known
from the Barito basin in South Borneo, if we exclude at least the doubtful
Pangasius macronema. The first-named species, however, is not confined to
the Barito river but, as already mentioned, is known also from Siam and is,
moreover, an inhabitant of the East Borneo Mahakam river and its affluents.

Recently DE BEAUFORT, in his excellent essay on the Zoogeography
of the Indo-Australian Archipelago, has given us some further valuable
information on the relationship of the fish fauna of the Java and Borneo
rivers; we borrow from him the following remarkable facts.

In the Barito river (S. Borneo) and the Mahakam river (E. Borneo) 17
identical species of Cyprinoid fishes have their habitat; ten of these are also
to be found in Java. Besides, the Barito is inhabited by 14 species being
absent from the Mahakam, all of which are unknown from Java. But out
of the 30 species which the Mahakam possesses above the number found also
in the Barito, 12 are indigenous in Java. The conclusion these consider-
ations lead to, viz., the closer relationship of the fish fauna of the Java
rivers with the East Borneo Mahakam, rather than with the South Borneo
Barito river, is certainly an unexpected one,

A similar feature, although less striking, is exhibited by the Siluroid
fishes. The Mahakam and Barito have 11 species in common out of which
number seven are also recorded from Java. Furthermore there are 13 species
living in the Mahakam and lacking from the Barito; of these five are also
known from Java. But out of the 15 species which inhabit the Barito and
not the Mahakam not more than five species are also found in Java.

" In one of the following chapters we will refer again to this remarkable
« relationship of the Java fish fauna to that of the East Borneo rivers.

Now let us see what the other relations of this part of the fauna are.
There is only one species, which the Asiatic mainland and Java have in
common, to the exclusion of Sumatra and Borneo, viz., Puntius brevis,
This species is fairly abundant in Java and outside this island only recorded
from Siam. gl

If we take into account only the truly genuine fresh-water fishes found
in the Greater Sunda Islands, we find that Celebes is wholly destitute of

-
i
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them. Of the remaining species two only occur both in Celebes and Java;
one of these, Monopterus albus, is able to live for a rather long time outside
the water and buries itself in the mud when the water is running dry.
Moreover, the species is much used as food, like the other species,
Ophiocephalus striatus, the well-known “ikan gabus”. Both spe'c°ie§ may
have been introduced into Celebes; this has actually been the case with
Ophiocephalus into the Hawaiian Islands.

The relationship with the Lesser Sunda Islands is very faint too; six
species are found further eastwards than Java, three of which only are
truly fresh-water inhabitants. Of these Rasbora argyrotaenia does not get
beyond the Lombok Straits; Puntius binotatus has reached Lombok, whereas
Rasbora lateristriata has even gone as far as Sumbawa. Of the three remaining
species found in the Lesser Sunda Islands Ophiocephalus striatus is found
farthest eastwards as it is recorded from Flores.

JAVA MOLLUSCS.

Thanks to the valuable contribution by Miss VAN BENTHEM JUTTING
we are now far better informed about the mollusc fauna of Java and its
distribution than in 1924, and the more or less incomplete statements given
in my previous paper can now be amplified.

We know nowadays 370 species of land and fresh-water molluscs
from Java — 348 Gastropoda and 22 Lamellibranchiata or bivalves. In our
schedule on page 3 in the total number are also ificluded the 72 var-
ieties which have been described. The total number of all molluscs is
composed of 251 terrestrial forms (212 species and 39 varieties), 136 fresh-
water forms (104 species and 32 varieties), and 55 brackish-water forms
among which is only one variety. In the following lines when speaking
of “species” we mean the true species and these varieties taken together.

In this group of animals, too, the largest, number has been recorded
from West Java (271), from Central Java only one-fifth of this number is
known, whereas in East Java more than twice as many species as in Central
Java have been found. About the same proportions hold good for all
three groups: terrestrial, fresh-water and brackish-water species. As in most
groups of animals, | think the larger numbers known from East Java are
mainly due to the more thorough investigation of this part of the igldnd
as compared with Central Java.

When analysing the mollusc fauna of Java we may be surprised by
the very large number of endemic species ; as may be expected, this number
is largest for the terrestrial species (177 out of 251 or 719/y), smaller for
the fresh-water (57 out of 136 or 42°/,) and smallest for the brackish-water
species (11 out of 55 or 209,). This strikingly high proportion of peculiar
species may be attributed partly to the fact that the molluscs are much
older inhabitants of Java, from the point of view of geological age, than

rd
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the majority of the recent vertebrates, partly to the fact that malacologists
apparently have a rather different conception of a “species” than students
of vertebrate animals, as they base their species mainly on the outer ap-
pearince of the shell and not on anatomical characteristics.

With regard to the relations to Sumatra we see that this island and]ava
have 132 species in common, this being 30°/, of the total number of mdl-
luscs known from Java, but 67°/, of the non-endemic species; this rather
high percentage is mainly caused by the large proportion of indentical
fresh and brackish-water species, amounting respectively to 82 and 77 per
cent., the figure for the land shells being only 459/.

The relationship with Borneo is marked again by a much lower figure,
being less than half that found for Sumatra, viz., 62 species recorded both
from Borneo and Java, this is 14°/, of the total number or 319/, if the non-
endemic species only are considered. Here the figure for the brackish-
water forms is highest, 45°,, the percentages for terrestrial and fresh-water
molluscs differing but little, being respectively 26 and 29. The figures are
perhaps a little too low as the records for Borneo in our list are perhaps
less complete, as there is no recent list of the Borneo molluscs, such as
we have for Sumatra (see this Journal Vol. X). Anyhow the closer relation
‘to Sumatra is the more striking as the mollusc fauna of Sumatra is far
less rich than that of Borneo, there being about two and a half times more
species known from the latter island. '

How distant the relations with Borneo are becomes even more obvious
if we consider the number of identical species which occur in Sumatra and
are lacking from Borneo. Whereas all the three Greater Sunda Islands have
48 species in common, there are no less than 84 Java species which are
recorded from Sumatra, which are not found in Borneo, as against 14
Java species known from Borneo, which are lacking from Sumatra. These 14
species are composed of seven terrestrial, five fresh-water and two brackish-
water forms (see list on page21). Of the seven land shells two species,
Ennea bicolor and Amphidromus interruptus, are also known from the Asiatic
mainland; these and the greater part of the remaining species, too, we
may expect to be found in Sumatra someday, as none of the genera under
consideration is restricted to Borneo. One species belongs to the genus
Leptopoma which is chiefly represented in the eastern part of the Archipelago.
As ‘regards the fresh-water species —a small number anyhow — it is also
not at all unlikely that a good many of them w111 be discovered in Sumata
in course of time.

We have already made reference to species which occur in Java and
on the Asiatic mainland, and are not represented in Sumatra.

Altogether the number of molluscs which Java has in common with
Asia, and not with Sumatra, amounts to eight; among these there is
only one fresh-water species, Ampullaria polita, and none of the brackish-

water forms.
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"Of the terresirial species two are also known from Borneo and I suppose
the others may be found in future either in Borneo or Sumatra, the area
of distribution of most of them extending even beyond the Malayuswn
part of the Archipelago.

Let us now see in how far the Java and Celebes mollusc fauna are
identical. We know now 84 species which Java and Celebes have in common,
this is 199/, of the total number or 439/, of the non-endemic species, being
a higher percentage than that found for the Borneo relationship. But if
we take only the land shells, we shall see that the percenfage is about
the same as that mentioned for Borneo, viz. 28°/,, the high total percentage
being due to the much higher figures regarding the identical fresh-water
and brackish-water species, these amounting respectively to 39 and 73
per cent,

Exclusively restricted to Celebes and Java are twelve species only,
four being brackish-water, two fresh-water and six terrestrial species. One
of the fresh-water species is a variety of the well-known and widely distributed
Limnaea javanica; one of the identical land shells is likewise a variety
of the common Amphidromus interruptus. There is only one genus which
seems to be confined to Celebes and Java, Philomycus, whereas the other
genera to which the terrestrial species belong are all represented also in
the western part of the Archipelago; Kaliella of which no less thantwelve
species inhabit Java seems to be the only genus not found in Sumatra.

There is a remarkable similarity between the numbers of mollusc
species which Java and Celebes have in common afid those which are
also found in the Lesser Sunda Islands. For the land shells and the fresh-
water species the numbers of identical species are actually the same, there
being only a slight difference in the proportion of brackish-water species,
61°/, of the non-endemic Java species against 739, in Celebes. A more
detailed investigation into the mollusc fauna of the Lesser Sunda Islands
will, I have no doubt, reveal the fact that the present figures are too low
and that the relationship between Java and the chain of islands lying east
of it will prove to be closer than that between Java and Celebes.

The species found in Java and the Lesser Sunda Islands, but not in
Sumatra or Borneo, amount to 16, among which are nine terrestrial and
four fresh-water species, Five land shells and one Melania have not been
recorded from outside the two regions under consideration, the ofher
species have also been found either in Celebes or the Moluccas. It is not -
at all necessary to conclude from this that the latter species have all spread
from eastern centra to the western islands as all the genera to which they
belong are represented in Sumatra too, Lepfopoma and Helicina only being
more or less peculiarly eastern genera,

We have also to call attention to a few species which occur in Java and
are found again in the Moluccas or New Guinea (see list). There is no
evidence whatever for supposing that this discontinuous distribution must
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GEOGRAPHICAL RELATIONSHIP OF JAVA MOLLUSCA

»

t brackish-water species; * fresh-water species.

1

.o ASIA (not Sumatra)

Ennea bicolor Opeas javanicum
Amphidromus interruptus Meisenheimeria alte
Plectotropis rotatoria Alyceus jagori

Prosopeas turricula " * Ampullaria polita

BORNEO (not Sumatra)

Ennea bicolor * Melania rivularis
Dyakia regalis * Melania miilleri
Trochomorpha planorbis javanica * Melania coffea
Amphidromus interruptus * Melania semicostata
Leptopoma whiteheadi * Vivipara costata
Cyclotus biciliatus T Neritina flavovirens
Alyceus hochstetteri + Neritina inconspicua

CELEBES (not Sumatra, Borneo or Lesser Sunda Islands)

Helicarion adolfi * Limnaea javanica ventrosa
Philomycus striatus * Melania testudinaria

Sitala javana T Stenothyra moussoni
Kaliella platydonus 1 Stenothyra ventricosa
Amphidromus interruptus sultanus < Neritina labiosa

Japonia ciliocincta + Neritina subocellata

LESSER SUNDA ISLANDS (not Sumatra or Borneo)

Kaliella angigyra Helicina oxytropis

Kaliella indifferens * Melania anthracina
Trochomorpha ftricolor * Melania semiornata
Trichochloritis transversalis - * Vivipara gratiosa
Amphidromus furcillatus * Septaria suborb. furcato-radiata
Succinea javanica 1 Cassidula sulculosa

Leptopoma moussoni T Melampus granifer
Diplommatina auriculata 1 Neritina faba

MoLuCCAS - N. GUINEA (not other islands)

Hemiplecta densa herklotsiana * Melania coarctata
Macrochlomys amboinensis * Melania terebriformis
Sitala bandongensis * Melania inhonesta
Trochomorpha lardea T Melampus luteum
Opeus clavulinum
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be accounted for by any direct connection between Java and these remote
parts of the Archipelago. All these species belong to genera which are
found also in. Sumatra or Borneo and their discovery in the interjacent
islands may be a question of time only. .

L]

Now that we have dealt with the zoogeographical relations of the
different groups of animals we may discuss more in detail the problems
these relations have raised. >

DIRECT RELATION TO ASIA.

One of the most interesting features of the Javafauna and one that has
puzzled many a worker is the presence in Java of a certain number of
animals which do not occur in Sumatra or Borneo or even in the Malay
Peninsula, but reappear in some remote part of the Asiatic continent,

Before entering on an explanation of this certainly extraordinary fact we
may point out here again the different groups, mentioned above as instances
of this curious phenomenon. Excluding those species which in future may
yet be discovered in Sumatra, there are only very few mammals, among
which a rather proportionately large number of bats, which are either identical
with, or exhibit a closer similarity to Asiatic forms, than to those of the
geographically nearer countries, Of the birds it is seven per cent. of the totz]
number of resident species which shows such an anomalous distribution;
with the reptiles this proportion is already lowered to a little more than three
per cent., whereas among the batrachians and the fresh-water fishes there is
only one species in each group which, with any certainty, may be said to show
atdirect relationship to Asia, With regard to the molluscsitis also an almost
negligible fraction, viz., eight out of a total number of 370 species, which
can be taken as evidence of a special relation of the Java fauna to that
of Asia proper. :

Now, as to the attemps that have been made to explain these facts,
WALLACE in his “Geographical Distribution of Animals” made the sugges-
tion — according to the conception, strongly advocated by him in those days,
that such an anomalous distribution could be explained only by former land
connections — that Java and Siam in an earlier period must have been brought
into close connection, while Sumatra and Borneo by some means must have
got out of the way. Nowadays the theory of continental drift has maily -
supporters, and according to them such a curious shifting of large islands
“ might be regarded as not quite impossible, but WALLACE himself has ap-
parently found his earlier hypothesis too fantastic.

Later in his book “Island Life” he has given another explanation :- during
the glacial epoch Himalayan species may have been driven southward and
reached Java, but before they could return, when the cold has passed
away from their former home, they became imprisoned owing to the island
“having become separated from Asia and the other Sunda Islands.

-
[}
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Other scientists have also thought of a former land bridge between
Java and the Asiatic continent by the way of the smaller islands lying
off the west coast of Sumatra and the Malay Peninsula as a probable
solution of the problem.

Now, it would not be wise to lay too much stress on this closer
relation to the Asiatic continent, as it is shown only by small percentages
of the groups under consideration here. Any direct land connection
or general change of climate would certainly have affected a larger pro-
portion of the fauna. Furthermore the #act must be emphasized that this
remarkable resemblance to the fauna of distant regions is mainly shown
by bats and birds, in a far less degree by the reptiles and is almost neglig-
ible in the amphibia, fresh water fishes and molluscs. We need not suppose
any direct connection between Java and Asia, for this remarkable similarity
of remote species does not hold good for those animals which are most
in need of land connections for their dispersal. _

And as to the birds and bats even the present geographical conditions
of land and sea would not prevent them to spread all over the chain of
islands stretching from the Asiatic continent to Java.

For the same reasons we have to reject the hypothesis given by WAL-
LACE in his “Island Life’” as even nowadays hardly any species of bator
bird can be considered a prisoner in Java; the many birds and the bats
already present now on Krakatau prove that the Sunda Straits between
Java and Sumatra are no effective barrier for animals with any power of
flight. Moreover, all the mammals and birds which have been mentioned
before in this connection are found abundantly in the lowlands, not to
mention the general opinion of geologists today that the Malay Archipelago
has not been affected by the cold of the glacial epoch. Once arrived in Java
or Sumatra there could have been no reason whatever for the animals to
“return” to their original home. o

The cousins SARASIN in their “Materialen zur Naturgeschichte der Inse]
Celebes” have suggested still another solution of the problem. They are |
of opinion that a number of animals, which were superseded by other
species in Sumatra or Borneo, could have held their own in Java after
this island became separated from the Asiatic continent. y

Now, here the question arises whether these similar species, common to
Java and the Asiatic mainland, were not superseded in the latter region, the
home of the new invaders. But | agree with these authors thatthe present
problem has to be considered less as a geographical one than as a biolog-
ical one. It has to be put in this way: why did a number of species
become extinct in Sumatra, a few also in Borneo and the Malay Penin-
sula, which could remain alive in Java and on the Asiatic continent. That
some species found in Java have become extinct or are very rare in
Sumatra is indisputable; for instance the Java rhinoceros, formerly supposed
to be lacking from Sumatra, has recently been found to occur also in

-
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south Sumatra, but it is a rare animal there, confined to certain localities.
We canno# maintain that it has been superseded in Sumatra by the two-
horned rhinoceros, as the two species inhabit fogether Burma and the
northern part of the Malay Peninsula. Also man cannot be made respon-
sible for its rareness in Sumatra, as the same species could subsist much
better in the more densely populated Java. g

On the other hand other species, which occur in Java and Asia and
not in the intervening countries cannot be considered relics proper, like
the rhinoceros and perhaps the peacock, We are unable to give for the
moment any reasonable explanation why, for such birds as the black
drongo, the two species of mynah or the weaver-bird, Java and India
should be more suitable dwelling-places than Sumatra or Borneo.

- RELATIONS TO SUMATRA AND BORNEO.

When discussing the relationship of the Java fauna with that of Sumatra
and Borneo we have to call to mind the great preponderance of the species
common to Java and Sumatra over those which inhabit Java and Borneo.
The closer relation to Sumatra is even more evident from the number
of species which occur both in Sumatra and Java, and which are not
found in Borneo. On the other hand the number of species which Java
and Borneo have in common and are absené from Sumatra is exceed-
ingly small. If we omit from the figures given in the schedule on
page 3 those species which probably will be found in Sumatra in course
of time and a few others which possibly have been introduced into Borneo,
there are very few species left which inhabit Java and Borneo and are missing
in Sumatra. Only one mammal, the banteng, belongs to this category, as the
silvery gibbon of Java and the same species from Borneo are rather distinct
and have a very near relative in Sumatra. Among the birds the proportion
of species more or less restricted to Java and Borneo is likewise very low
and the majority is also found on the Asiatic continent. With regards to
the reptiles here again a great many of the species recorded fiom Java
and Borneo and not from Sumatra may be discovered in future in the
latter island, while other members of this group have their main centre
of dispersal in the eastern part of the Archipelago.

The doubtful Rana whiteheadi, the only species of the batrachians
lacking from Sumatra and common to Java and Borneo, cannot be.put
forward as an evidence of a direct connection between the last-mentioned
islands. !

In the pages above we have already referred to the fact that there is
also hardly any species of fresh-water fish that is confined to the South
Borneo and Java rivers, and, as was poinled out by DE BEAUFORT, the
similarity of the fish fauna of Java to the East Borneo Mahakam river
is even greater than to the South Borneo Barito river. According to him
the fish fauna of the Mahakam has to be considered an older one and

-
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from the nearer relation of the Java fish fauna to that of the said Borneo
river we may infer that Java has received less recent forms. ’

. The Molluscs exhibit the same striking characteristics, a very low
percentage of Java species found in Borneo which are not represented
in Sumatra; many of these are sure to be found later on in the latter
island, while there may be also a single species from eastern origin.

The facts expounded above taken all together teach us irrefutably
that Java has obtained its fauna exclusively from Sumatra and that there
is no reason whatever for postulatingtany direct connection between Borneo
and Java, at least at comparatively recent times. The exceptions to this
rule nearly all concern animals also present on the Asiatic mainland or
near relatives of which occur there and which undoubtedly invaded the
Archipelago from the west. If they inhabit Java and Borneo nowadays
and not the intervening countries, such as Sumatra or the Malay Peninsula,
we may put down this discontinuous distribution to the same cause as
referred to above with regard to the problem of a direct relation of Java
to the Asiatic continent. The very few instances of animals which Java
and Borneo have in commeon, to the exclusion of Sumatra, can be inter-
pretated in the same manner as those of species occurring in Javaand on
the Asiatic continent, and not in the other Greater Sunda Islands.

If we arrive at the conclusion that Java and Borneo were separated
from each other long ago, it follows that the Java Sea did exist at the
time the recent fauna was spreading all over the western part of the
Archipelago. The very close relationschip of the Java fauna to the Sum-
atra one, however, cannot be explained without supposing a Iland
connection between the two at the same period when Sumatra and Borneo
were united. The belief in the latter union is forced upon us by the very
near zoogeographical relations of the last-named two islands.

The view advanced here has also been advocated by the SARASINS
and this too because Java and Borneo have no species in common which
do not occur in Sumatra. Our supposition is also in accordance with
the opinion by VAN ES who, on geological grounds, assumed the Java
Sea to be a very old basin (see map).

Our supposition is, on the contrary, incompatible with the views of
MOLENGRAAFF, who in his well-known paper of 1919 demonstrated that
ir +pleistocene age the Java Sea did not exist and that at that time the
vast plain extending between Java and Borneo was intersected by alarge
river taking its course north of the Karimon-djawa and Bawean islands
and flowing into the southern part of the Macassar Straits. Of this hypo-
thetical stream the South Borneo rivers were affluents.

As proof against such an extensive continental union of Borneo and
Java at that period may be taken the absence of any faunistical similarity
in a direct sense between the two islands. If this supposed connection
ever did exist, a closer relation of the Java fauna to that of South Borneo
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would be noticeable, especially with regard to fresh-water inhabitants.
As already pointed out above, there is hardly any fact to support the
existence of such a relation. i

We also wish to call attention to the investigations of CORNELIS,
who, upon instigation of MOLENGRAAFF, has tried to frace the submerged
rivers required to support his hypothesis. Now, he could not find any
indications of the existence of such a large river basin in the Java Sea,
which, according to the above mentioned author, once flowed there,
while the very short extensions into the sea of some South Borneo rivers
found by him are situated within the stgip of land along the Borneo coast
that became dry in the pleistocene period, according to VAN ES’s views.
On the other hand indications of the large hypothetical rivers and their
affluents supposed to have flowed through the pleistocene plain between
Borneo and Sumatra and uniting at that time some of the East Sumatra
rivers with the West Borneo ones (see map) have actually been discovered.

In distinction with the relations of the Java fresh-water fauna to that
of Borneo the very close relationship between it and that of South Sum-
atra is undeniable, '

As was stated in the foregoing pages the proportion of fresh-water
tishes identical to Java and South Sumatra amounts to no less than 89 per
cent. of the total number of the non-endemic species found in Java.

According to the map drawn by VAN ES the connection of Java with
South Sumatra during pleistocene times was a very narrow one, the Sunda
Straits penetrating far into the land uniting the two countries. But we need
not admit that the présent sounding lines have always been the same in
remote ages, soitis quite possible that the Sunda Straits have become deeper
only after the Indian Ocean and the Java Sea were linked together or that
the land connection between Java and Sumatra disappeared afterwards by
subsidence. _ _

The poverty of Java’s fauna generally, when compared with that of
Sumatra and Borneo, as also the greater abundance of species to be found
in West Java, could readily be accounted for by the narrow strip of land
connecting the two islands in the past. We have, however, to draw attention
to the fact that formerly Java could boast of a much richer fauna; thisis
clearly demonstrated by palaeontogical findings, but this older fauna became
mostly extint in the pleistocene age, in the period that the recent species
were penetrating into the island. The far reaching volcanic action in Java at
the end of the tertiary period may partly be held responsible for the disap-
pearance of many of the older species, but we must not forget thatin Sumatra
and Borneo where there was no such action, at least not in the same measure
as in Java, the greater part of the pleistocene animals died out also. The
more recent fauna seems to have been affected to a far less degree by these
volcanic phenomena; at least as far as we know at present the pig-tailed
monkey (Macacus nemestrinus) is the only recent vertebrate animal that

-
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became extinctin Java, all otherpleistocene vertebrates known from the island,
except a few fishes, having died out everywhere else too. - '

Anyhow we have to reckon with two elements of the Java fauna, an
older one and a more recent one. The views set forth above refer o.n]y to
the question how Java has obtained its recent inhabitants, ’

Without going further into the controversies of geologists as to whether
the Java Sea was existent or not in the post-pliocene and early pleistocene
period, we may emphasize only that the zoogeographical relations of the
fauna of Java are strongly in favour of any theory by which the Java Sea
is supposed to be an open sea at the time the recent fauna invaded the island.

It the above supposition relating to the Java Sea is correct then the
Karimon-djawa and Bawean islands situated in that sea must have remained
isolated during the period the recent fauna came into Java and ought
to be destitute of more modern species, except those which could reach
these islands on the wing or have been imported by man. These islands
may also harbour some elements of an older fauna, elements superseded
in Java or elsewhere by recent species. So far as our present knowledge
goes, there occur no genuine fresh-water fishes in these islands and this
absence would certainly be in support of our theory. We hope to deal
with the fauna of these islands in a future paper, as a thorough survey
of it has been planned and partly already achieved by the author.

RELATION TO CELEBES.

We will now shortly summarize the features showing the relations
between the fauna of Java and that of Celebes. We have already noted
that there are no mammals common to Java and Celebes that may be
mentioned in proof of a direct connection between the two islands. All
the Celebes mammals known also from Java could have been introduced
by human agency or could have reached the island without any land
bridge, such as the bats. :

The same can be said of the birds, the intervening chain of islands
between Java and Celebes could easily have been used as stepping-stones
before entering the latter island. We must also keep in mind that in
pleistocene times the coast of East Borneo came to within a much shorter
distance of the west coast of Celebes, so that at that time at least the
Macassar Straits were a far less effective barrier for animals with pewer
of flight than nowadays. The presence of the red jungle fowl (Gallus
gallus) in Celebes which is not considered a strong flyer and does not
occur in Borneo, may almost certainly be set down to importation. Other
species of birds not found in Borneo gre mostly of eastern origin and
may have reached Celebes and Java along other routes. Another noteworthy
fact is that such families of birds, which find their western boundaries
of distribution in Java and Borneo, such as the Capifonidae, the Pycnanotz?fae, !
and nearly all woodpeckers, have not invaded Celebes. g
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The same holds good of the genuine fresh-water fishes, there is not
a single*species that has been capable of penetrating into the island.

As to the Molluscs we may mention here once more the suggestive
feature that the proportion of identical fresh-water species which Java and
Celébes have in common is much higher than that of the terrestrial ones.
This must be attributed chiefly to the fact that the greater part of the
fresh-water molluscs are able to live also in brackish water, and we may
therefore not bring forward these species in support of aformeriand con-
nection. It is a remarkable fact too that the fresh-water bivalves belonging to
the family Unionidae which have spread over all the island of the western
part of the Archipelago are lacking from Celebes,

Now, the cousins SARASIN have emphatically advocated the theory of ]
an mdependentland connection between Java and Celebes, mainly on account
of the great similarity of the Java mollusc fauna and that of the latter
island. The first thing, that calls for special attention, is the fact that our
present knowledge of the Java molluscs teaches us that the proportion of
species confined to Java and Celebes has materially changed. Whereas the
SARASINs based their views on 24 species of land and fresh-water molluscs
common to the two islands and on 9 species confined to them, ora pro-.
portion of 37.59,, we now know 52 such speciesin common and 8 species
restricted, or a percentage of 15.4.

Furthermore we observed in the preceding pages that the percen-
tages of terrestrial species common to Java and Borneo and respec-
tively Java and Celebes are about the same. And as we arrived at the
conclusion that a former direct land connection between Java and Borneo
is highly improbable, this percentage of identical molluscs can hardly be
taken in this case as evidence in support of a land bridge between Java
and Celebes. If we premise such a land bridge, it seems unaccountable
to us why not one fresh-water fish or one of the more recent mammals,
nor the Unionids among molluscs, neither a number of bird families, were -
able to cross it,

Also the geologists VAN ES and MOLENGRAAFF, whose starting-points
are widely divergent, do not surmise a land connection between Javaand
Celebes in post-pliocene and early pleistocene time,

In our opinion there is a more probable explanation for this relatively
high percentage of identical species of molluscs occurring in Java and

« Celebes. The molluscs are in comparison with most vertebrates a very
ancient group of animals, many genera date back from the Mesozoic period
and quite a number of recentspecies are to be traced from the Miocene age,
such as members of the genus Melania in Java. For tracing the derivation of
the more recent fauna these ancient genera and species are mostly too unreli-

. able guides. Most probably they arrived already in Celebes before the time

the intrusion of the recent fauna of Asia into the Greater Sunda Islands
took place, How in these more remote times the conditions of land and



30 TREUBIA VOL. Xl, LIVR. 1.

sea have been cannot be deduced from the present distribution of the species
and our knowlegde of the fossil fauna of Celebes and the Greater Sunda
Islands, Java being excepted, is too scanty to allow us to express a.con-
tlusive opinion, e

There may yet be another reason for the similarity of the terrestrial
species of molluscs inhabiting Java and Celebes, viz,, the corresponding
calcareous soil in both islands, especially so in East Java and South Celebes,
to which VON MARTENS has already directed the attention. But we must
not forget in this conneciion that Java and Borneo have about the same
number of land molluscs in common, whereas there is little similarity as
to soil conditions in these two islands.

*

RELATION TO THE LESSER SUNDA ISLANDS.

In the preceding pages we have seen how comparatively small the
number of species is which have invaded the Lesser Sunda Islands from
Java, if we exclude those which could have reached these islands either
through the air or by sea, like the bats, the majority of the.birds and the
reptiles, or by the intermediary of man. There is, however, a sharp line
of demarcation as far as distribution is concerned between Bali and the
remaining islands of this group. Among the terrestrial mammals the tiger,
the squirrels and Tupaia, and among the birds a great many of the species
placed in the list as occurring in Java and these eastern islands do not
cross the Lombok Straits. Out of the six species of woodpeckers common
to Java and these islands no less than five, like all the members belonging
to the families of the Capifonidae and Bucerotidae, do not go further
than Bali. On the other hand, none of the batrachians from western origin
stop at Bali, a few going even as far as Timor, and out of the six fresh-
water fishes found in Java and the Lesser Sunda Islands two only make
a stand before the Lombok Straits. This seems somewhat in contradiction
with the fact that the latter straits are such aneffective barrier for so many mam-
mals and birds and we ought to be careful in supposing too readily the
existence of former land bridges between these islands. Even a former
land connection between Java and Bali seems hardly a necessary hypo-
thesis, as in some parts the Bali Straits are so narrow that Java and Bali
are only two kilometres (one nautical mile) apart, whereas the Lonfbbk
Straits, at the narrowest section, between Noesa Besar and southwest
Lombok, are at least 21 kilometres wide, Noesa Besar itself being again
12 km distant from Bali.

" Moreover, the heavy traffic of small native boats sailing between these
islands may not be eliminated as an important factor in the dispersal.
That only western species should have come to these islands and hardly
any eastern species in the opposite direction may be imputed to the fact
that only the more recent forms from western origin are able ta extend
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their range, whereas the members of the older and weaker fauna inhabit-
ing the,eastern part of the Archipelago, once introduced into western
regions have no chance to hold out against the more vigorous modern
species.

- The case of Krakatau further teaches us how easily an island gets
populated with birds, reptiles and even some mammals, without the inter-
mediary of any land bridges or man. The somewhat irregular distribution
of many species over the Lesser Sunda Islands may probably be put down
to their more or less fortuitous arrivat if their dispersal took place by sea.

.Moreover, the change of climatic conditions which occurs in these
islands going from west to east may have prevented the establishment
~ of more than one species coming from the western islands.

I think, in reviewing the zoogeographical relations of the Lesser Sunda
Islands, all these factors — dispersal through the air or by sea, introduction
by man, either on purpose or unintentionally, and the transitional condi-
tions of climate and other physical features — must be considered of far
greater importance for the present state of the fauna, than all hypothetical
landbridges, which might at some earlier period have linked all these
islands together,
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Appendix L

" A LIST OF THE MAMMALS KNOWN FROM JAVA.
By
K. W. DAMMERMAN
(Buitenzbrg). ¥

(an undulating line means that the species is likely to occur but that exact
localities are not recorded).

£ -
& '§ % g E 8|8 % Remarks!)
83" |Ei= |8
R R ERE R R
Primates
Hylobates leuciscus Geoffr. ............... [ .
H.L leuciscus Geoffr. .........ccceeeeninns [laass
Macaca itus F. CUV. .cveeeeervverrennennens |
M.i. mordax Thos. & Wr. ..oovvvviennnns
Pithecus pyrrhus Horsf. ......ccoveinnnaes i
P.p. sondaicus Roh, & Kloss, ........... —
P.p. pyrrhus Horsf, .....ccceqecninvanianat [
Pithecus aygula L. ...coviiviiiiiniiiinnnnn, o
P.a. aygula L. coccicviiiiiiininniiinin. L )
Nyecticebus coucang Bodd. ...voeenvnnnnnnnns o
N.c. javanicus E. Geoffr. ........c...... i
Tarsius tarsius Erxl. ..., = L S )
T, SUDSP. ceveerrcrcenrcrsrnnnsrssssansersnes
Ungulata .
Bos banieng Raffl. .cooveveiiiiiiiniiianeas [l 2 ek
B.b. banteng Raffl ...c.oovveeninneeennnes '
_Bgs Dmbalis Lo imaiaminvinsiasari introduced
Cervus hippelaphus Cuv. ....c..cciiieenes ?
7 C.h. hippelaphus Cuv. .....ccccivnmnnnens
Muntiacus muntjak Zimm. .....ceeeeeeeenes 2
M.m. muntjak Zimm. .....cocoeierinnneen
Tragulus kanchil Raffl. .......coiiiiinnnes
T.Xk. pelandoc H. Smith. ....cccoeunnnenns ] [

) If the species is not known from one of the surrounding _regions or if the
distribution is discontinuous the nearest locality to Java only is given.
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a-; Slg|a : i
: E Ef E g g % ; Remarks
lale|d|d]8 (3|3
Tragulus javanicus Osb. (?) ............. —
" T.j. javanicus Osb. N ST
Sus verrucosus DO, woauminsmnmisvingg;
Sus vittatus Temm, ....c....eervevvvnnnnnn.. B
S.v. vittatus Temm. ........ovvvvevevnnnnn,
Rhinoceros sondaicus Desm. ...............
Sirenia ’
Halicore dugung Erxl. .......coovvevnnnnn. e
Cetacea »
Balaenoptera borealis Less. ............... s
Balaenoptera musculus L. ..................
Ziphius cavirostris G. Cuv. ....ooo.oon.... !
Steno rostratus Desm. ............ccoeeenn.. !
Tursiops catalania Gray. .................. "
Prodelphinus malayanus Schl. ............ :
Orcaella brevirostris Owen. ............... i
Globicephala macrorhyncha Gray. ....... ,
Carnivora
Felsrtighig B suvaremsnmsmnisnmibasiiaising .
~ F.t. sondaica Fitz. .ccooeeverniinniinnnnnns
Felis pardus L. ....ccoeveeiivninneeneenneee. __{n ? 9
Felis viverrina Benn, ......c..cc.ocevunine.n. ? - 5 Yidlis
Felis marmorata Mart. (?) ............... 3 BN
Felis bengalensis Kerr, .........c.ccvunn.... |
F.b. javanensis Desm. .................. i ’
Viverricula malaccensis Gmel. ........... e |
Vim;: Tasse Boref, oviniiiiinesies.
Prionodon linsang Hardw. ................
Paradoxurus hermaphroditus Pall. ......
P.h. javanicus Horsf. ..........coeeeneenn. _ _ b
Arctogalidia trivirgata Gray. ............ = :
AL SUDED: .iiiciiiiserennsensensrnsasanaan
Arctictis binturong Raffl. .................
A.b. albifrons F. Cuv, .....ccovnvnvnuns |
Herpestes javanicus Desm. .......cccoeeee. || |
H.j. javanicus Desm. .......ccceevvvrnnnns |
Cuon javanicus Desm. ........cccveeeneenns
C.j. javanicus Desm. ....c.ccoceevvermenns
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Remarks

Mal. Pen.
Sumatra
W. Java
M. Java
E. Java
Borneo
Celebes
Less. 8d. 1.

Canis familiaris tenggerana Kohlb. ... —— domesticated
Mydaus javanensis Desm. ..................

M.j. javanensis Desm. ......coovuervnnrnss
Helictis orientalis Horsf. .........cc.eevv.. | * India
Mustela flavigula Bodd. ..........ec........

M.E, henrici West. lueocasionma
Mustela lutreolina Rob. & Kloss. ......
Mustela r;udipes 3 6 [ R L

Lutra cinerea Illig. ......ccocuuvmmriisernirnns

Lutra sumatrana Gray. ..........coeevvvenns 3 i

Rodentia
Lepus nigricollis F. Cuv. ......ccevnvnennnn ? India
. Hystrix brachyura L. ......coocovereveernnns Pl
H.b. ‘javanica F. Cuv. ...cawseviv
Petaurista petaurista Pall. .......c........
P petativistd PAL wvouvianiumens )
P.p. nigricaudatus Rob. & Kloss. ...
Petaurista elegans Temm. .......peeeiees
Iomys horsfieldi Waterh. ........cocvuvenns
Lh. horsfieldi Waterh. ........coco.e.... | |

Sciuropterus sagitta L. ..o, 1 l
Digmmagitta L i e |

Sciuropterus genibarbis Horsf. .......... |

S.g. genibarbis Horsf. .........cccneen MMLW__
Ratufa bicolor Sparrm. .........cocvvvenenne E
fh: bicolor Sparrm: mawessssan -
R.b. albiceps Desm. ..cocevvrvrncaneneennans

Sciurus notatus Bodd.

. 9.n. notatus Bodd. ......coeiiiiiiininnnnn
S.n. balstoni Rob. & Kloss. ...ceevenens
S.n. tamansari KI0SS ..ocevvvverreerennnns -

B madurae THoOS. ...vcceesssesesssrronne Madura
Sciurus nigrovittatus Horsf. ...............

S.n. nigrovittatus Horsf. ....c.oeeeeenns oo
Es heguki K1088, ..vviivisissrsirmsicaias .

Sciurus diardi Jent, ....cvceevvirreneerrnsenens N. Kam-
bangan
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L
Remarks
O

Mal. Pen
Sumatra .
| W. Java
M. Java
E. Java
Borneo
Celebes
Less. Sd. I.

Lariscus insignis F. Cuv. ...cccevvvnvnenens ¢ |
L.i. javanus Thos. & Wr. ......... |
Li. vulcanus Kloss, ........... R mountdins

Nannoseciurus melanctis Miill. & Schl. .
N.m. melanotis Miill. & Schl. ......... e

Rattus sabanus Thos. .....ceevviiiiiinnnnnns -
R.s. mayapahit Rob. & Kloss. ......... I

Rattus surifer Mill, ....coevunnnens Aemssvn A
R.s. ravus Rob. & Lloss.

Rattus lepturus Jent. ....c.cceivvmvreninnnans

Rattus bartelsi Jent, .oovvvvnicininnnnnens

Rattus bukit Bonh. ...ccviieiiiiiiiiiiinnns
R.b. temminecki Kloss. ..o.oceiinnenraeeens .| i
R.b. treubi Rob. & Kloss. ...ccoovrennns mountains .

Rattus eremoriventer Mill. ......cccovinnes b b o
R.c. cretaceivente;: Rob. & Kloss. .... RN 9 S

Rattus concolor Blyth .......ccovvininiinnnnn | | |
R.c. ephippium Jent. ......ccocevvieiinans L] |
R.c. equile Rob. & Kloss. .......coeeneen | 4 mountains

Rattus rattus L. | ;
R.r. jalorensis Bun.h | ot Gl
R.r. brevicaudatus Horst & de R. ... | .
R.r. diardi Jent. ..coccvvvinniinniiiinnnnnns |

Rattus norvegicus Erxl. ......ccovviviinnnnne }

Mus musculus L. .cooviiiiiiiiiniinaniiinn
M.m. homourus Hodgs. -wcvereevriinnnns |
M.m. ouwensi Kloss., ......ccoeeininnnins

Myecteromys erociduroides Rob. & Kloss. R
M.c. vuleani Rob. & Kloss. ..oo.oiiei e

Chiropodomys gliroides Blyth ............ _ o g
C.g. annae Thos. & Wr.

Bandicota setifera Horsf. .......ccoeveennes

Gunomys bengalensis Gray & Hardw. T P T e

G.b. sundavensis Kloss. ......ccoevennenns ___MI
Pithecheirus melanurus Cuv. .............

P.m. melanurus Cuv. .......ccoovevenenes .

Edentata
Manis javanieca Desm. ............ SuEsREEER
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& ‘g ,;'% g g 8 § g Remarks
2115 PR
. SlalElE|dla|d|a
Insectivora
Galeopterus variegatus Cuv. ..............,
G.v. variegatus Cuv. .......cccovvereienns
Tupaia glis Diard ...ocovvviiiiiiiininnnnn
T.g. hypochrysa Thos. ..ccovvvreeerenininns .2
Tupaia javanica Horsf, —_—
T.j. occidentalis Rob, & Kloss.
T.j. javanica Horsf, .....cooiviireninnnnnn ==
Hylomys suillus Mill, & Schl. ......oue [
H.s. suillus Miill. & Schl. ............. o]
Crocidara. muring T wusassasisrvm
Crocidura orientalis Jent. ........coevnnees it
Crocidura brunnea Jent. ......cevvevennens SO S
Crocidura brevicauda Jent, ................ —
Crocidura melanorhyncha Jent. .......... —
Crocidura fuliginosa Blyth 2 N o it e
Crocidura monticola Pet. ........ccooeneees — —
Crocidura bartelsi Jent. ....covvvinviniinnnns —
Chiroptera
Pteropus vampyrus L. .ccoooiiiiiiiiinnnnn SN —
' Pivw:: vampyrus: Lo assasaasns i
Rousettus amplexicaudatus E. Geoffr... EE
R.a. minor Dob8, -iccivineinsanisuinine
Rousettus shortridgei Thos. & Wr. o
Cynopterus sphinx Vahl. .....ocoeveveennn. —| Burma
C.s. titthaecheilus Temm. .....coovennins —_
Cynopterus horsfieldi Gray ........cccoeu.
- C.h. horsfieldi Gray 5
Cynopterus brachyotis S, Miill. .........
C.b. javanicus And, ....ccicaciasiinensssess -
«Cynopterus melanocephalus Temm. ...... =
Eonycteris spelaea Dobs. ........cccoeee.
Macroglossus minimus E. Geoffr. ...... | o
M.m. sobrinus And. !
M.m. minimus E. Geoffr. ...............
Emballonura nigrescens Gray ............ S L Moluccas
Emballonura monticola Temm. ........... e

E.m. monticola Temm. .............n....
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Taphozous longimanus Hardw. ......... -

Tl kamipeni. Jent! caasmaavnan e N W
Taphozous theobaldi Dobs. .........eeeus | Asia
Taphozous melanopogon Temm. ........ 2 i R

T.m. melanopogon Temim, ........cees... 1
Taphozous affinis DobB. .......ccereoreenes —
Taphozous saccolaimus Temm. ...........

Chaerophon plicatus Buch.-Ham. ......... et .
Cheiromeles torquatus Horsf, ............

Rhinolophus borneensis Pet. .........c.... . e il

Rhinolophus megaphyllus Gray ......... e __| Australia

R.m. javanensis And. .......ccecevvnnee ivs

Ram. madurensis And. ....c.ccecsisisessae Madura
Rhinolophus affinis Horsf. ..........c.... .

R, ratfings HOTEl .aicrusesneranins
Rhinolophus pusillus Temm. ....ocvveevenes o
Rhinolophus acuminatus Pet. ............ —

R.a. acuminatus Pet. ..... P R .
Rhinolophus stheno And. ......ccccevuenns
Rhinolophus trifoliatus Temm. ........... e o
Rhinolophus luctus Temm. ...veveennenrnnes e
Rhinolophus geminus And. ......ccovunennen e
Rhinolophus euryotis Temm. ............ i Lz —| Moluccas’

R.e. canuti Thos, & Wr. ..cccvvvvnrnnans -

Ree.. pilosuz: ANd. s Madura
Hipposideros bicolor Temm. ......cceevenre [

H.b. bleolor TEmMm, wivivcsicsisnivi
Hipposideros diadema Geoffr. ............

H.d. diadema Geoffr. .......c.cocvvvnnenns BN
Hipposideros larvatus Horsf. ........oe.. |__ ol ] "
Hipposideros speoris Schn. (?) .cooeeevnn || 4 P
Coelops frithi Blyth s o oy
Megaderma spasma L. ....cocovvenveenrenns |l

M.s. trifolium Geoffr. .......ccovuvvvervenns
Megaderma lyra E. Geoffr. (?) ......... India
Nyeteris javanica Geoffr. .........cooeeeenn |___ e
Tylonyeteris pachypus Temm. ......... FrCRN A [

. |
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Tylonycteris robustula Thos. ............ .
Pipistrellus imbricatus Horsf. ............
Pipistrellus circumdatus Temm. ....... .-

Pipistrellus brachypterus Temm. ........
Pipistrellus fenuis Temm. .......ccevvnvnees
Pipistrellus tralatitius Horsf, ............
Pachyotis temmincki Horsf. ...............
Pachyotis castaneus Horsf. ................
Murina suilla Temm. ..cccceveverencencenanas
Murina balstoni ThoS, .c.ccovveiiveerininnn.
Harpiocephalus harpia Temm. ...........
Myotis muricola Gray ...........eeeeennn
Myotis hasselti Temm. ..ccovvveeiinnnnnnnn,
Myotis adversus Horsf, ....cvvivveinnnnnns
Kerivoula hardwickei Horsf. ..............
Kerivoula picta Pall. ......covvveiiiinnnnnnns
Kerivoula papillosa Temm. .....cooevnernns
Kerivoula javana Thos. ......ecceacenninnns
Kerivoula bartelsi Jent. ....ccoeoviininnnnins
Miniopterus schreibersi Natt., ............

M.s. blepotis Temm. ....cocoeveeeseareanees
Miniopterus medins Thos. & Wr. ......
Miniopterus tibialis Tom. .....cccoevvinenen

Ambon
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Tylonycteris robustula Thos. .............

Pipistrellus imbricatus Horsf. ........... s

Pipistrellus circumdatus Temm. ......... e [

Pipistrellus brachypterus Temm. ........ o)

Pipistrellus tenuis Temnu. ....cocevvverinns e

Pipistrellus tralatitius Horsf., ............
Pachyotis temmincki Horsf. ...............
Pachyotis castaneus Horsf. .......coceeviis
Murina suilla Temm. .c.ccoevvrencacnnnnnan
Murina balstoni Thos. .....covvveeiniinnann
Harpiocephalus harpia Temm. ............
Myotis muricola Gray .......o..ccceeeiinnns
Myotis hasselti Temm. .....ccovvverrnrenans
Myotis adversus Horsf. ....ocovveiiinnnnnnns
Kerivoula hardwickei Horsf. ..............
Kerivoula picta Pall. ..oovvvvviiiainnnnnnens
Kerivoula papillosa Temm. ....ccoovveennen
Kerivoula javana Thos, ......cceiiinnnnns
Kerivoula bartelsi Jent. .....coeceinnnnnnnns
Miniopterus schreibersi Natt, ............

M.s. blepotis Temm. ....cceoverenes
Miniopterus medins Thos. & Wr. ......

sasssaes

Miniopterus tibialis Tom. .....cecceenes T

Ambon
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[

A LIS__T OF THE BIRDS OQCURRING IN JAVA.
(The names are according to the list of Java birds by M. BARTELS

JR. and E. STRESEMANN, see next paper.)

6 means species which have been found breeding or are likely to breed
in Java;

N. means migratory species from the Northern hemisphere;

S. idem from the Southern hemisphere.

Mal. Pen,

Remarks

Sumatra
W. Java
M. Java

E. Java
Borneo
Celebes
Less. Sd. L. I

Podicipediformes
Podiceps ruficollis Lath, ............... .

0 P.r. philippensis (Bonn.) ............ oA s

Procellariiformes

Oceanodroma monorhis (Swinh. ...... Feed

N. O.m. monorhis (Swinh.) ....ccceeeiaes -
Gruiformes

0 Hypotaenidia striata (L.) ...............

0 Rallina fasciata (Raffl.) ............... | i o e .

N. Rallina superciliaris Eyton (?) ...... ‘

Porzana pusilla (Pall) ...... B R _—

N: P.p:pusilla (Pall) coooiciasinas KSR ik

Poliolimnas cinereus (Vieill)) .........

o P.c. cinereus (Vieill) ....ccovvvvenennns i

Limnobaenus fuscus (L.) .........oeeee.
o L. fuseus fuscus (L.) ......oovevennes

N. Limnobaenus paykulli (Ljungh) ...... P
Amaurornis phoenicura (Forst.)) ...... -
0 A.p. javanica (Horsf) ............... i C e

Gallinula chloropus (L.) ..oevvveenenenn

N. Gallicrex cinerea (Gm.)

|
o  G.c. orientalis (Horsf)) ............... | .
|| |
Porphyrio melanotus Temm. .......... i

0 P.m. indicus Horsf. .......cccccuunen }
Fulica atra (L.) ...c.coviiianeiriennnnen, 7 !

Fa. subBD. ....cccinisessinimsevsnsaronnns

40
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N. Hydrophasianus chirurgus (Scop.) ... |—
0 Metopidius indicus (Lath.) ............ _._MMLM
Galliformes &
Arborophila javanica (Gmn.) .........
0 A, javanica (Gm.) ....ccovovivrinnnnnns (-
0 A.j. bartelsi Siebers ........cceeevevennn J—
Arborophila orientalis (Horsf.) ...... o —_—
0  A.o. orientalis (Horsf.) ...ccoecevnnnns e
" Excalfactoria chinensis (L) o
0 E.c. palmeri Riley ....ccoveivivinrennns e [ -
Gallus gallug (L.) ...ccoveevnvserencicnnas
0 G.g. bankiva Temm. ......c.covvveenns =
0 Gallus varius (Show & Nodd,) ...... —_
0 Pavo muticus L. ..coooviviiiiiiiniinnns Y| [
Turniciformes
Turnix suseicator (Gm.) .....cceeevennns ) ===
0 T.a. suscicator (GM:) ..vecrsenrnasanss : e
0 Turnix dussumieri (Temm.) ........... Y Asia
Columbiformes
Butreron capellei (Temm.) ............ L
0  B.e. capellei (Temm.) ....ccoovvvennnns Hl s
0 Sphenocercus oxyurus (Temm.) ...... [
Sphenocercus sphenurus (Vig.) ...... S
0 3.8, korthalsi ‘Bp.. covivsssesrenrsninnes -
Treron pdmpadora (GI:) isainsain
0 T.p. pulverulenta Wall. .............. S
Treron bicineta (Jerd.) ....covevevvviens |— ‘ '
0 T.b. javana Rob. & Kloss ......... AT s
Treron vernans (L.) _
0 ¢ T.v. purpurea (Gm.) sl e i EEA
.Treron olax (Temm.) ....ccccccevvirennn. s
o Ptilinopus porphyreus (Temm.) ey
0 Ptilinopus jambu (Gm.) ......coceeennns I LR
Ptilinopus melanocephalus (Forst.)...
P.mf melanocephalus (Forst.) ...... xS
Ducula aenea (L. ....ccocvurnernniriannee
0 D.a. aenea (L.) !| R

-
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Hlel|Ed RS S] .
Ducula badia (Raffl) ....cooovvvininnans L
D.b. capistrata Temm. ............... - bt
0 Ducula rosacea (Temm.) .......ceeevuns 5 Java Sea
Ducula lacernulata (Temm.) .......... | casii
o D.l. lacernulata (Temm.) ............
D.1. williami (Hart.) - e
0 Mpyristicivora bicolor (Scop.) ......... g [ A O e

Macropygia unchall (Wagl)) .........
0 M.u. unchall (Wagl) ....ccovvnvnnnnn.
Macropygia phasianella (Temm.)

0  M.p. emiliana Bp. .ceoviriniiininnnn.
Macropygia ruficeps (Temm.) ........
0 M.r. ruficeps Temm. ....cvvvvvevnnnns
Streptopelia chinensis (Seop.) .........
0 S tlerina (Temmy) i
Streptopelia bitorquata (Temm.)
0 S.b. bitorquata (Temm.) ...... o
Geopelia striata (I.) ....ocoevvviinnnnns
0! Gsastrigta (In) soeaiminssans
Chalcophaps indica (L.) ...oveeerenenn.
0 Gi4iNaicE () weonmsmmmamaimsnsn
Caloenas mnicobarica (L.) ......c........
0 C.n. nicobarica (L.)

Lariformes
N. Chlidonias leucoptera (Temm.) ......
Chlidonias leucopareia (Temm.) ......
N. CL javanica (Horsf.) ......ccoveren.s
Gelochelidon nilotica (Gn) ............
N. Gu. nilotica (Gm.) .
Sterna bergii (Licht.) ....ccecvveeeennn.,
0 S.b. cristata Steph. ..c.cvviiviivnienns
Sterna bengalensis Less, ...............
N. 8.b. bengalensis Less. ......c.........
N. Sterna longipennis Nordm. ........
Sterna dougallii Mont. .....c.ccvuvenen..
0 S.d. bangsi Math.

——

Java Sea

Java Sea




0 Charadrius Spec. .......cccieussssressssnses

"Himantopus himantopus (L) ........ .

* 0  H.h. leucocephalus Gould. ...........
Numenius arquatus (L.) ..ccocveevenenns

N. N.a. lineatus Cuv. ....c.ccvecveeennnnns

N. Numenius cyanopus Vieill, ............

Numenius phaeopus (L.) ..coeiivnerrnn
~N. N.p. variegatus Scop. ....ccooveerenes
Limosa lapponica (L.) ...ccevvveeecnnens
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Sterna sumatrana Raffl. ...............
0 S.s. sumatrana Raffl. ......cceeennee
Sterna albifrons Pall. .............. e
N. 8S.a, sinensis Gnl ...cccrsrsscavescrsns
Sterna anaetheta Scop. ......ccceeeenn.
' 0 S.a. anaetheta Scop. ...ceevvvvvivennns - = L
Sterna fuseata L. .....ccocvvvevnineninnns k=
S.f.-infuscata Lichf. ........ccevunneas
Anous stolidus (L) .oevvvvinvncnnennnns (=
A.s. pileatus (Scop.) .oecvevrieienennns ]
Gygis alba (Sparrm.) ....ccceeeeevieeinns Oceanic
Charadriiformes
0 Esacus magnirostris (Vieill.) ........ 5
Arenaria interpres (L.) .....ccovevvrens
N. Al interpres (L.) .c.ccovvervrirennnns
0 Xyphidiopterus tricolor (Horsf.) ......
Squatarola squatarola (L.) ............
N. S.s. hypomelaena (Pall) ............ B BN
Charadri_us dominicus (P.L.S. Miil)
N. C.d. fulvus Gm. ..eocevvinvimanennnnnns
N. Charadrius leschenaulti (Less.) ......
Charadrius mongolus (Pall) .........
'N. Cam. mongolus (Pall) ....cceeeuee
N. C.m. atrifrons (Wagl) ......... t
Charadrius asiaticus Pall. ............. -
N. C.a. veredus Gould. .......ccoenrnenn o |—
‘Charadrius dubius (SCOD.) .eecrvvereee
N. C.d. curonicus (Gm.) .....ececvrenirnns
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.

|
N. Ll baiiers Naum: .oceecevessmsesanss ‘
Limosa limosa (L) ..oeevvveerveeeenenn,s

N. L.l melanuroides Gould. ............ ]

Tringa totanus (L. .......... S
N. T.t. eurhinus Oberh. ....cccovvvvenenen
N. Tringa stagnatilis Bechst. .......oveee e sty A

N. Tringa nebularia (Gunn.) .............
N. Tringa glareola L. .......... N ——

N. Tringa hypoleucos L. .....cooveeeinnen

Tringa incana (Gm.) ......covvcvvvennnnns i
N. T.i. brevipes (Vieill) ...cocovvvninine a2t
N. Terekia cinerea (Giild.) .....ccovvveennnn.
N. Calidris ruficollis {Pall) ......ccccveens

Calidris minutilla (V.) ....... A Jo
N. C.m. subminuta (Midd.) ............. [ Lo J
N. Calidris acuminata (Horsf.) .......... 4

N. Calidris ferruginea (Briinn.) )
N. Calidris alpina (L) (?) ....ccooonnnnn. e
Calidris canutus (L.) ca
N.. G Eanttus () susvimmnsssuvesionsess et
N. Calidris tenuirostris (Horsf.) ......... ;
N. Crocethia alba (Pall) ..........cocunee. : -~
Limicola falcinella (Pont.)
N. L.f. sibiriea Dress. .....cocovvveeennnns
- N. Macrorhamphus semipalmatus Blyth. |

N. Capella stenura (Bp.) ....ccoecvenvnenns : il

Capella gallinago (L) .cccvvvvveeennnnn. L s
N. Cg. gallinago (L) .....coovivnirvninnns ' l SR

N. Capella megala Swinh. .........cceeen.es

Scopolax saturata Horsf. ......ceceenees’
0 S.s. saturata Horsf., .........ccoenvene : s

Rostratula benghalensis (L.)
0 R.b. benghalensis (L.)
Glareola pratincola (L.)

N. G.p. maldivarum Forst. ........c.......
S. Stiltia isabella Vieill. (7) ...ocvenneen
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Ardeiformes

-

Plegadis falcinellus (L.)
P.f. subsp.

0 Threskiornis aethiopica (Lath.) ......
0 Pseudotantalus cinereus (Raffl) ......
Dissoura episcopus (Bodd.) ............

0 D.e. neglecta Finsch ..........eveene

o

Leptoptilus javanicus (Horsf.)

Ardea purpured Li. .....coasiesrssssanses
[} A.p. manillensis Meyen ...............
Ardea sumatrana Raffl. ...............

=]

A.s, sumatrana Raffl. ...............
Ardea cinerea (L.) ...cocvevinvenrnnennins
0 Ace. Jousl CIarYk ..ovamasvinanvesins

Egretta intermedia (Wagl.)

0  E.. intermedia (Wagl.) ..cocovevvnnen.
Bgretta :alba (L) ..o
E.a. _modesta (GERY): cumsssmpesvrnns

(=]

Egretta garzetta (L. ......cccovvvmnnnnns
0 E.g. nigripes (Temm.) ....cccoevneenn
Demiegretta sacra (Gm.) .........cevvn
0} " 1D.g: wacra (GmMY i
Bubuleus ibis (L) .oooveeiiiiiniiiinnnin
0  B.i. coromandus (Bodd.) .............
0 Ardeola speciosa (Horsf)) .........coeens
Butorides striatus (I.) .....ccovcininnnns
0 B.s. javanicus (Horsf) ..ooevveennenen.
N. B.s. amurensis Schrenck ............
N. Ixobrychus sinensis (Gm.) ........... v

0 Iiobrychus cinnamomeus (Gm.) ......-

N. Ixobrychus eurhythmus (Swinh.)
Dupetor flavicollis (Lath.) ............
0 D£ flavicollis (Lath.) ....cc.ccocivnnse
Nyecticorax nycticorax (L.) ....ooovvnen
0  N.n. nycticorax (L.) .cocveevriininnnen
Gorsachius goisagi (Temm.) ...........
N. G.g. melanolophus (Raffl) ..........

-
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Anseriformes
Asarcornis scutulata (S. Mill) ......
A.s. scutulata (S. Mill) .....coeeuus
Nettopus coromandelianus (Gm.)......

0 Dendrocygna javanica (Horsf) ..... G

0 Dendroeygna arcuata (Horsf.) ......
o Nettion gibberifrons (S. Miill.) ......
Anas superciliosa (Gm.) ...oveveveennn.

0 AH perend Rik waditineasisanms

N. Anas querquedula (L.) ......ccocovnienns

Pelecaniformes
Anhinga rufa (Daud.) ....c......

0 A.r. melanogaster Forest, ....cccuuus

0 Phalacrocorax javanicus (Horsf) .. |__

Fregata andrewsi Math. .......ccceees S

Fregata minor (Gm.) ......cciveninenns -
Fam. minor {Gm.) - .iceivivcussssesise

Fregata ariel (Gray) .......... AR =5
F.a. ariel (GTAY) .ovisssssvavnssnssonesen
Phaéton lepturus Daud. (?) ....ccceees Oceanic
P lepturus Daud. ......ccooeemnennes
Phaéton rubricauda Bodd. (?) S5 Oceanic
P.r. rubricauda Bodd. .......
Sula piscatrix (L.) ...coccvrvuvrnnrinnniens [ o
Sula dactylatra Less. ....c.eeevenreecniene i i
S.d. personata Gould ......... -
Sula leucogaster (Bodd.) ........e.eeess P et
Pelecanus onocrotalus L. ....... S . L

P.o. rogens. (GIL) icvicvicisiriviness e

Pelecanus philippensis Gm. ......... i

Accipitriformes
Accipiter trivirgatus (Temm.) ........

0 At trivirgatus (Temm.) ............
Accipiter badius Gm. ....... SRS
N. A.b. soloensis (Horsf.) .......oeovnees
Accipiter virgatus (Temm.) ...........

0 A virgatus (Temm.) ......coconrens
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N. A.v. gularis (Temm. & Schleg.) ...
Hieraaétus pennatus (Gm.) ............ l |

0 H.p. formosus Stres. .....ccoeerenians »

Spizaétus cirrhatus Gm. ......... Pl

0 S.c. limnaétus (Horsf.) ...ccvvvvvernns -

Spizaétus nipalensis Hodgs. «.ovvvevenes | —| ? [ — 5 B
o S.n. bartelsi Stres. ...cocveeiiiiiinnanns !
Ictinaétus malayensis (Temm.) ........ |

0o Lm. malayensis (Temm.) ............ .

Polioaétus ichthyaétus (Horsf.) ......
P.i. ichthyaétus (Horsf.) ............

Cuncuma leucogaster (Gm.) ......... l |

Haliastur indus Bodd. .................. A

0 H.. intermediug Gurn. .........co..e. Boms
Spilornis cheela Lath. ... 7

0  S. bassa (Forst) .ooooovvviiiieiinnnn | o)

o Butastur liventer (Temm.) ...covvevvin e -

(~]

(=]

N. Butastur indicus (Gm.) ....c.covcevse |— P __l_

Elanus caeruleus Desf. ...ciovceceennnn
o  E.c. hypoleucug Gould ........ceeeens

0 P.p. ptilorhynehus (Temm.) ........

Pernis ptilorhynchus (Temm.) ..... i . ||
|

Pernis apivorus L. ...covieienriiiininnnnn

N. P.a. orientalis Tacz. .....ceeevevnnne |

0  F.p. ernesti Sharpe ...........ocoviis : IUULI

|
Falco peregrinus Tunst. ............... ‘ [i
|

N. F.p. calidus Lath. ... ) e b
Faleo subbuteo L. ..cevveiniiiiinnninns - il ]
N. TF.s subSD. .icovveasarnronsraarrasiisasnnns s

Falco severus Horsf. ..coovvriiiiiiennans ?

0 F.s. severus Horsf. .....coeiiinins

Talco moluccensis (Hombr. & Jacg.) e
0 F.m. occidentalis Mey, & Wigl. ...
8. Talco cenchroides Vig. & Horsf. ... [— .
0 Microhierax fringillarius (Drap.) ... s
Pandion haliagtus (L.) ...coocvvrnnnnns
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N:: P halinétis (L) cosuassnas
0  P.h. cristatus (Vieill) ...ocoveerreens [
Strigiformes
Ketupa ketupu (Horsf.) ........coc..... e
o Kk, ketupu (Horsf) ....cccovneesasas | ol il =
Huhua sumatrana (Raffl) ............ #___'] ’ I |
0 H.s. strepitans (Temm.) ............... ‘
Otus bakkamoena Penn. ...............
O.b. lempyi (Borsf) .c.covviriercacnes
0 Otus rufescens (Horsf.) ...cocveeenninns
Otus spilocephalus (Blyth) ............ -
0 O.s. angelinae (Finsch) .....ccoeevnee
Otus brookei (Sharpe) e
0 0.b. subsp. e |_
Ninox scutulata (Raffl)) ............... “JW !
"0 N.s. javanensis (Stres) .....c.c..... - . ‘
N. N.s. malaceensis (Eyton) ............ |
Glaucidium cuculoides Gould ......... ? ?| - ]__| Asia
0  G.c. castanopterum (Horsf)) g _I___ st
Strix seloputo Horsf. .........ccoooiiiis | |
o Ss. selopute Horsf. ....ocevveineenn.n. ___| | |
Strix leptogrammica Temm. .......... | | o
0 SI. bartelsi (Finsch) ................. | l
Tyto: alba. (SCopl} i i
0 T.a. javanica (Gm.) .......coeoeernn.n. ] (-
Phodilus badius (Horsf) ......eeeeen.n. } [
o Ph; badins: (Horsf) .o | ] I e
Psittaciformes
Conurus alexandri (L.) ....ccoovinenenns __| Asia
G G slexanded () b Mo ad i
Loriculus vernalis (Sparrm.) ......... |__ .
0 L.v. pusillus Schleg. ....ccocenrennnnns
Coraciiformes
Eurystomus orientalis (L.) ............ -
0. Hio: oxientalis Xa) moasnranans l
N. E.o. calonyx Sharpe .......ccoeeeeenn
Rhamphaleyon capensis (L.) ....cceeee |] ]
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0  R.c. capensis (L. .... ‘
Alcedo atthis (L.) .cocevvriiniiininnnnnns I
N. A.a. bengalensis Gm, ......ccccveenunn s
Alcedo euryzona Temm. .......c.eeevnvuns i
0 Ace. euryzona Temm. ...... da v w.__!,m,mm
Alcedo meninting Horsf. ............... !
0 A.m. meninting Horsf. .........onvus
0 Alcedo caerulescens Vieill. ............. —
Ceyx rufidorsus Strickl. ............... —
0 C.r. innominatus Salv, ............... —
Haleyon coromanda (Lateh.)
0 H.c. minor Temm, & Schleg. ......
< Haleyon smyrnensis (L.) ............... — —
‘0 H# cyanoventris (Vieill.) b
Haleyon sancta Vig. & Horsf. ......
S. H.s. sancta Vig. & Horsf. .........
Haleyon chloris (Bodd.)
0 H.c. cyanescens (Oberh.) ............ —
Lacedo pulchella (Horsf.) ..........t. |—
o  L.p. pulchella (Horsf)) ......cooenvens | T
Buceros rhinoceros L. .........ccceein. . : :
0 CBeydilvestria Vielll e
Anthracoceros coronatus (Bodd.l e
0  A.c. convexus {Te&'}m.) ............... - -
Rhytidocercs plicatus (Forst)) .........
0  R.p. undulatus (Shaw) ...............
Melittophagus erythrocephalus (Gm.) —
0 M.e. leschenaulti (Vieill) ............ S
Merops viridis L. ..ccocovvnriinriininnne. —
B M.v. viridis L. ...coocoreacssrmsarnmnvonss S s mad
o Merops superciliosus L. ....coieenenn,
N. M.s. javanicus Horsf. ............... — )
0 Batrachostomus javensis (Horsf))..... | Asia?
> Caprimulgus macrurus (Horsf.) ......
0 C.m. macrurus Horsf. ............... —
Caprimulgus affinis Horsf, ............
0 C.a. affinis Horsf. ......ccoiviinnneens

-
[}
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Caprimulgus indicus Lath. ............ r =
N. C.i. jotaka Temm. & Schl. ......... [
Caprimulgus pulehellus Salv. ......... O Asia ?
0 C.p. bartelsi Finsch .....ccovevvennnnn --I—
Micropus pacificus (Lath.) ............ - | I -.HI...... i
- N. M.p. pacificus (Lath.)) ........c...... P
Micropus affinis (Gray) ........coven. -
0 M.a. subfurcatus (Blyth) ............ [
Tachynautes batasiensis (J.E. Gray) | l | —_—
0 T.b. infumata (Sclat)) ...........o.e. ) ! —
N Collocalia fuciphaga (Thunh.) ........ !
0. C.. fuciphaga (Thunb.) ............ |
Collocalia francica (Gm.) ............... : |
0 GE, vagtite (LeEE) vevsrsessamsrsoins i
C.1. bartelsi Stres. i ‘ _|
Collocalia brevivostris (Me, Clell)... I | F—
C.b. vuleanorum Stres. .....ccocoeeen | P
0 Collocalia gigas Hart. & Butl. ...... e
Colloealia esculenta (I.) ........ A .| l
0 C.e. linchi Horsf. & Mr. ............ ‘ .--»--w——J[—[l._ !_
Chaetura gigantea (Temm.) ......... ! EE e
0 C.g. gigantea (Temm.) .......ocoune.. l»-——|--»-—[-m..»[ﬂ._._n._
Chaetura cocchinchinensis Oost. ...... |—|---—
Chaetura spec. (dubia subsp?) ...... it Phillippines (?)
Chaetura cauduacuta (Lath.)) ......... g e - ___.[ 2 Asia
C.c. nudipes Hodgs. ...ccovvvvvvnnns e i
0 Chaetura leucopygialis (Blyth) ...... A
Hemiproene longipennis Rafin. ...... [
0 H.. longipennis Rafin. ............... | i ! Il I
Trogoniformes ' .l 3
Pyrotrogon oreskios (Temm.) ......... -
0 P.o. oreskios (Temm.) ......cooeveen.
Hapalarpactes reinwardti (Temm.)... et
0 H.r. reinwardti (Temm.) ............ __..Jﬂ,
Cuculiformes
N. Clamator coromandus (L. ............ BE
Surniculus lugubris (Horsf.) ......... J__-I]m ol | i ,,,,, J_.._
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0 S.1. lugubris (Horsf.) ......c.ceeeee.
Hierococeyx fugax (Horsf)) ...........
0 Hf fugax (Horsf) ..cceeeieisisiiens
N. H.. nisicolor (Blyth) ....... PR
N. Hierococcyi sparverioides (Vig.) ....
N. Hierococeyx vagans (S. Mill) ......
Cuculus micropterus Gould, ............
N. C.m. micropterus Gould. ............
0 C.m. concretus S, Mill. .............
Cuculus canorus L. ..o
N. C.c. telephonus Cab., & Heine ......
N. Cuculus optatus Gould ........cceevvnnn.
Cuculus poliocephalus (Lath.) .........
0 C.p. lepidus S. Mill, .o.vciveiininnnnn
Cacomantis merulinus (Scop.) .......
0  C.m. canceolatus (S. Miill.) .........
Cacomantis variolosus (Horsf.) ......
0  C.v. sepuleralis (S. Mill.)
Penthoceryx sonnerati (Lath.) .......

o

P.s. musicus (Ljungh)

0 Chaleites xanthorhynchus (Horsf.)...
Chalcites basalis (Horsf.) ..........
Chaleites malayanus (Raffl) .........
0 C.m. malayanus (Raffl)) ............

44

Eudynamis scolopalea (L.) ...ccoeevnn.
E.s. malayana Cab. & Heine ......

(=]

Centropus bengalensis (Gm.)
o C.b. javanensis (Dum.) .....cccovernee
Centropus sinensis (Steph.) .........
¢ C.3. bubutus Horsf. ......ccoveurvenren
Centropus nigrorufus ((Cuv.) .........
Zanclostomus javanicus (Horsf)) ....

o9

0 Zj. javanicus (Horsf) .......c.....
Phoenicophaés curvirostris (Shaw &
Nodd.)

P.c. curvirostris (Shaw & Nodd.)
P.c. deningeri Stres. ......oeevevinenns

o
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Piciformes _
Chotorhea chrysopogon (Temm.) .... S
0 C.c. corvina (Temmn) ....cceeeerennnns 5 p-
Chotorhea javensis (Horsf.) ............
0 C.j. javensis (Horsf.) ....ccecevinnann |
Cyanops armillaris (Temm.) ......... [ i
o  C.a. armillaris (Temm.) .......oeees |
Cyanops lineata (Vieill)) S st || S —
0 Cl lineata (Vieill) ........cceovennen —_—
Xantholaema australis Horsf. ........ : —_
o  X.a. australis (Horsf.) ............... —

Xantholaema haemacephala (P. Miill.) —

0 K. rosea (Dum) o ...._I.____ -
Picus vittatus Vieill, ......cociviniinnnns ] -

0  Pu. vittatus Vieill. ..c.oocoeeurennns —
Picus puniceus Horsf. .......ccoenvennnns

0 P.p. puniceus Horsf. .......ccovvvunne
Callolophus miniatus (Forst.) ......... Ao, O

0 C.m. miniatus Forst.) ...ocovvvveens —_———
Chrysophlegma mentale (Temm.)

0 C.m. mentale {(Temm.)
Dryobates analis (Bp.) .o.ocoevverieenns — S

0 Dia. analis. (Horsf) iociagevies A l —
Dryobates nanus (Vig.) ...cccevvevrnnns | SO [Nl e

0 D, auritus (Eyt) ..coovveenrinnennens ___.._.I___L_J__
Meiglyptes tristis (Horsf) ............ i I | £

0 M.t. tristis (Horsf.) ..ooovvvivvvvrnnens | !m
Micropternus brachyurus (Vieill)...

0 M.b. brachyurus (Vieill) ............

" Dinopium javanense (Ljungh) ........ — .
D.j. javanensis (Ljungh) ........... .
D.j. exsul (Hart) ........ccovvesnenne —_ — -

Chrysocolaptes validus (Temm.) .....
0 C.v. validus (Temm.) ......ccovernnenn e
Chrysocolaptes strictus (Horsf)) ...... —
0 C.s. strictus (Horsf.) .......covvvvnvens —_
Chrysocolaptes guttacristatus Tick... e
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0 O subsD: winnmmanaaaaniang -
Hemicercus concretus Temm. .........
0 H.c. concretus Temm. .......oceennn >
Dryocopus javanensis (Horsf.)) ...... -
0 D.j. javanensis (Horsf.) .....cceeevens | ey
- Miilleripicus pulverulentus (Temm.).
0 M.p. pulverulentus (Temm.) ...... |' e
Sasia abnormis (Temm.) ...oooeevnnnnns bk
0 S.a, abnormis (Temm.) .....ooovvuvene
Eurylaemiformes
Eurylaemus javanicus Horsf. ......... ; i
0 E.j. javanicus Horsf, ......ccceeennnn .
Passeriformes
Pitta sordida (P.L.S. Mill) ......... - ?
0 e millerl Bp: siiasviimasiaig _ -
(N?) P.s. cucullata Hartl, .....ocovvvvvnenns [l
Eucichla cyanura (Bodd.) ............... e
0  E.. affinis (Horsf.) ....ccccoeeennnn.
0 E.¢, eyanura (Bodd)) ..o SR S
Hirondo xustiea E; aaisisansasss
N. H.r. gutturalis Scop. ....ceeveveennens
Hirundo tahitica Gm. .......ooveeveennns _
0 H.t. javanica Sparrm. .......cceeeenee (R O L S
Hirundo daurica L. ...cceveeerenennnnn. | Asia
0 H.d. striolata Temm. & Schl. ...... ] -
Chelidon urbica (L.), ..ccoveveviniannnsns |
N. Cuu. dasypus (Bp.) ..cocevererensserane _wu_ww]—
N. Hemichelidon ferruginea Hodgs. .... I e
Hemichelidon sibirica (Gm.) ...... =5
N.. H.s. sibirica (Gm.) ...cccvevninvrinnnns e
Alseonax latirostris (Raffl) ......... | P .
N. Al latirostris (Raffl) ........coeene. s s
Cyornis unicolor (Blyth) ......ccccevnnn
0  C.u. infuscata Hart. ................. . (e s,
Cyornis banyumas (Horsf.) ............ ?
0  C.b. cantatrix (Temm.) ............... SN
0  Cb. banyumas (Horsf.) ......coeveeen : st
‘
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0  C.b. limitans Rob, & Kloss. ....... ascanc
Cyornis rufigastra (Temm.) ..........
C.r. rhizophorae Stres. ...............
Rhinomyias olivacea (Hume) ...... " o
R.o. olivacea (Hume) .......... TTor } ]‘M,
Erythromyias dumetoria (Wall) .... wI o
E.d. dumetoria (Wall) .......... avisi el el o e
Dendrobiastes hyperythra (Blyth) ...
Db, wileani T Rob:. civuisivssioorssseisa ' | —
. Poliomyias mugimaka (Temn.) ...... - -
Muscicapula melancleuca (Hodgs.) ...
D.m. hasselti (Temm.) .......coevvnns )
Xanthopygia narcissina Temm. ...... |[__| | __ )
X.n. xanthopygia (Hay) ...coceevrnns e
Cyanoptila cyanomelana (Temm.) ... [
C.c. cyanomelana (Temm.) ......... St e
C.c. cumatilis Thay. & Bangs ...... i Asia
Stoparola indigo (Horsf.) .....c....... e
S.4. indigo (Horsf.)
Rhipidura phoenieura 8. Mill. ......
Rhipidura javanica (Sparrm.) ....... —_—
R.j. javanica (Sparrm.) ......c...... i | -
0 Rhipidura euryura S. Mill. ............ |
Hypothymis azurea Bodd. ............. I I e
H.aa. subgp. .oviviviiviniinenens 1 —
Terpsiphone paradisi L. ............i...
L.p: affinig (Bivth): cunnaressns
Drymophila velata DOINTIL s wersusssnpes [o——
D.v. velata Temm. ........ o
Culicicapa ceylonensis (Swains.) ..... | - S
C.c. ceylonensis (Swains.) .......e.... I i ; —
Abrornis superciliaris Tick. ........... I l 1NW----- E
A.s, vordermanni (Biitt.) ............ l
Gerygone sulphurea Wall, ...........o. >
G.8. jacobsoni.v. Oort ......coccenuns e
Cryptolopha grammiceps (Strickl)... -
C.g. grammiceps (Strickl) .......... =
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Coracina larvata (S. Mill) ..........
-0 Gl larvata (8. Mill) ......coceeenes
Coracina javensis (Horsf.) ............
0 C.j. javensis (Horsf.) ......ccovvennns
Lalage fimbriata (Temm.) ........o....
o L.f. fimbriata (Temm.)
Lalage nigra (Forst) ...... i
L.n. nigra (Forst.)
L, sueurii (Vieill) ......cooovmsnvens
Perierocotus speciosus Lath. ..........
P.s. siebersi Rensch ......cocvvveenins
P.&. exsul Wall, :counnainiveninis
0 Pericrocotus miniatus (Temm.) ......
Pericrocotus cinnamomeus (L.) ......
0 P.c. saturatus St. Bak. ...............
Aegithina tiphia L. ..... 7R
A.t. scapularis (Horsf.)
Chloropsis viridis (Horsfl) ............
C.v. viridis (Horsf.)
Chloropsis cochinehinensis (Gm.j ....

C.c. nigricollis (Vieill) ...............
Ixos virescens (Temm.) ..peiveiieeiennes
Lv. virescens (Temm.) ...............
Brachypodius atviceps (Temm.) ......
B.a. atriceps (Temm.) ........coeo.o.
Criniger tephrogenys (Jard. & Seclby)
C.t. k_)artelsi Coll. & Hart. .........
C.t. balicus Stres, .i....ccseissrrerens
Trachycomus zeylaniens (Gm.) ......
\‘Pycnonotus bimaculatus (Horsf.}
P.b. barat Rob. & Kloss. ............
Pb. bimaculatus (Horsf.)
Pycnonotus goiaver Scop. et
P.g. analis (Horsf) .......cocoennnns
Pycnonotus plumosus Blyth ...........
P.p. plumosus Blyth .....ccooivreinnn
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Pycnonotus simplex (_Less.)
P.s. prillwitzi Hart. ....cciciviiiciine
Pycnonotus aurigaster (Vieill)) ......
P.a. aurigaster (Vieill) .............
Rubigula dispar (Horsf.) .....cccevveens
R.d. dispax (Horsf.) .......coceeeenis
Rubigula squamata (Temm.)
R.s. squamata (Temm.) ..............
Irena puella Lath. ....cccccviiiiiiinninn
Ip. turcosa Wald. ....ccoovvenvnnennann
Pomatorhinus montanus Horsf. ......
P.m. montanus Horsf. ..........cceei.
P.m. ottolanderi Rob. .......ccocevvnnis
Garrulax rufifrons Less. ......ccoouenn
G.r. rufifrons Less. .....ccocvivnvnnans
G.r. slamatensis Siebers ..............
Malacocinela sepiaria (Horsf.) ......
M.s. sepiaria (Horsf.) ......ccvveeennn
~ M.s. minor (Meyer) :.iiiumiseis,
Turdinus macrodactylus (Strickl)...
T.m. lepidopleurus (Bp.) ..covvverenn
Turdinulus epilepidotus (Temm.) ....
T.e. epilepidotus (Tet"nm.) ............
Drymocathapus capistratus (Temm.)
D.c. capistratus (Temm.) ............
Aethostoma pyrrhogenys (Temm.)...
A.p. pyrrhogenys (Temm.)

Horizillas rufifrons (Cab.) ............

H.r. rufifrons (Cab.) .......ccovenenen
Horizillas affinis (Blyth) (?) .........
Alcippe poioicephala (Jerd.)

A.p. pyrrhoptera (Bp.) ....ccovvnennns
Timelia pileata Horsf. ......ccooviennene

T.p. pileata Horsf. .....ceovvinennnnnn,
Stachyris grammiceps (Temm.) ......
Thringorhina thoracieca (Temm.) ....

T.t. thoracica (Temm.) .....cocoenees
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o T.t. orientalis (Rob) ....cceoveinnnees 1A%
Cyanoderma melanothorax (Temm.). et
0  C.m. melanothorax (Temm.) ....... L
0 - C.m. intermedia (Rob.) ...ooceeenians o e
Mixornis flavieollis Bp. .ecivvierierennns
M.f. flavieollis Bp. cooovivniiiiniinnnnns
0 Mixornis javanica Cab. .....ccoovniies [
Brachypteryx montana Horsf. ....... i
0 B.m. montana Horsf. ........ ANEERT
Brachypteryx leucophris (Temm.) ... _ S
0 B. 1. leucophris (Temm.) ......oevneins e A
Pteruthius flaviscapis (Temm.) ...... sl .
o P. f. flaviscapis (Temm.)
Pteruthius aenobarbus (Temm.) ...... - :
o  P. a. aenobarbus (Temm.) ............ ,Jw“
Pnoepyga pusilla Hodgs. ...coccvvennnn. l -4
0 P. p. rufa Sharpe ......coceviviiennans ) o
Tesia cyaniventris Hodgs., ....coovnnn Asia
o T. c. superciliaris (Bp)) .ccovvvrenns ‘
Cochoa " azurea (Temm.) ...cooveeeenne |1
o C. a. azurea (Temni) ....ccoeeevnnns
N. Turdus obscurus Gm. =
Turdus javanicus Horsf. .....ccoinne e ARia
0 j. fumidus S, Mill ..o el
0 T. j..javanicus Haoxaf: v N
0w T whiteheadi (Seeb.) oiveerniinnnn 8
Turdus sibiricus Pall. .....occiiiinnns
N. T.s. sibiricus Pall. ...coovieininciiinine
Geocichla citrina (Lath) ......oooeeeen. et
o . G.c. rubecula Gould .......covvvreiiians B
0 Geocichla interpres (Temm.)l e
—| Asia?

Zoothera andromedae (Temm.)

Z.a. andromedae (Temm.)
Oreocinela dauma (Lath.)

0.d. horsfieldi Bp: AR
Myiophoneus flavirostris (Horsf)

M.f. flavirostris (Horsf.) ......ccovs ]
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‘Myiophoneus glaucinus (Temm.)...... ‘
0 M.g. glaucinus (Temm.) ............ |
Enicurus leschenaulti (Vieill) ....... e
o  E.L leschenaulti (Vieill) ............ =

Enicurus velatus Temm. .......c.......
0 E.v. velatus Temm. ......coevreeennen.
Copsychus saularis (L) ...ccceevvennen.
0 C.s. musicus (Raffl) .......ocovrvennn.
0 C.s. amoenus (Horsf) ...............
Kittacinela malabarica (Scop.)
0 K.an. tricolor (Vieill.)
0 Kot javana: Klo88: sovwseavmmnn
0 K.m. omissa Hart., .....coooovvvininnnn
' Notodela diana {(Less.) ..c.ceeeeeveennn..
0 N.d. diana (Less.) ....ccceeevevercennes
Saxicola eaprata. (L) .o
0 S.c. pyrrhonota (Vieill) .............
Acrocephalus stentoreus (Hempr. &
' Ehr.)
0 As. siebersi Sal. ....ovveviiiviiininnns
N. A.s, orientalis (Temm. & Schl)....
N. Locustella lanceolata (Temm.) ......
N. Locustella certhiola (Pall) ............
0 Bradypterus montis (Hart) ...........
Horeites montanus (Horsf.)
0 H.m. montanus (Horsf)) .............
Phyllergates cucullatus Temm. ...
0 P.c. cucullatus Temm. ...............
Orthotomus sutorius (Forst) .........
0 S.s. edela (Temm.) ...coveevveevnnnnnn.
Orthotomus sepium Horsf. ........ A
0 O.s. sepium Horsf, ....ocovvivvernnnn.
0 (0.s. cineraceus Blyth. ................
Cisticola juncides (Rafin.)
0 GJ. malaya Lynes ...o.coorssissesvies
.0 C.jj. fuscicapilla Wall ................
Cisticola exilis (Vig. & Horsf))
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o

C.e. exilis (Vig. & Horsf) .........
0 Prinia familiaris. Horsf. ...............
0 Prinia polychroa (Temm.)

Prinia inornata Sykes ..........c.......

Yo PL byt (Bp) sasnciisninn

Prinia flaviventris (Del) ......co.ovenne
o P.f. flaviventris (Del) .......ovennen

Megalurus palustris Horsf, ............ .

0 M.p. palustris Horsf. .......cc.....
Phylloscopus trivirgatus Strickl. ...
0  P.t. trivirgatus Strickl. .............
Phylloscopus borealis Blas, ............
N. P.b. borealis Blas. ......ccovuvvrninnnan
N. P.b. xanthodryas (Swinh.)
Phylloscopus occipitalis (Blyth) ......
N. P.o. coronatus (Temm. & Schl)...
0 Hemipus hirundinaceus (Temm.) ....
Tephrodornis gularis (Raffl.)
T.g. gularis (Raffl) ......cocovvnrenns
Lanius schach L. .ecoveevveeveerseerenens
L.s. bentet Horsf. l...ooveiverininnnns
Laniig erigtatiod L. oo
N. L.c. superciliosus Lath. .......
N. Lanius trigrinus Drap. ....coococvennnenn
Crocias guttatus Temm. .......coceeene
Pachycephala grisola Blyth ..........
P.g. butaloides Stres. ......ccoeuvenenne
Pachycephala pectoralis ................
P.p. javana Hart. ...ccovvverinninnnns
Barug maior T s
0  P.m. cinereus Vieill. .......ccovuvvenes
0 Psaltria exilis Temm. ......ccceceenrenes
Callisitta azurea (Less.) .......eeieeens
C.a. nigriventer Rob. & Kloss. ...
G0 azuren (LeBs.) «..cicveesiirseisini
Callisitta frontalis (Swains.)’ .........
0  C.f. frontalis (Swains.) ....ccereenvens
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% g S8 E g % n; Remarks
slale|d|a]2(3|3] .
Corvus enca (Horsf.) .............
0 Ce. enca (Horsf) .....cocrvervnrnrans
Corvus coronoides Vig, & Horsf. ... i)
0 C.c. macrorhynchos Wagl. .......... : LR
Kitta chinensis. Bodd: o
0 K.c. thalissina Temm. .........ccoee..
0 Crypsirhina varians (Lath.) .......... .
Platylophus galericulatus (Cuv.) *...
0 P.g. galericulatus (Cuv.) ............
(N?)Dicrurus annectans (Hodgs.) ...... —
Dierurus maecrocercus Vieill. .......... |[— —
0 D.m. javanus KloSs. .....cocvvvvavennns P
Dicrurus leucophaeus (Vieill) ........ —| Asia
0 D.1. leucophaeus (Vieill) ............ : R
~ Dierurus hottentottus (L.) ...coeeun...
D.h. termeuleni (Finsch) ............ ' Java Sea
D.h. jentinki (Vord) .....c..eocoeee.. = ot
Bhringa remifer (Temm.) ......ccoonnes
0 B.r. remifer (Temm.) ........cccu.... —
Dissemurus paradiseus L. T,
0 D.p. formosgus Cab: uiiviainiim i REE
Oriolus chinensis L. ..ccovvvvnruninnnns :
0 O.c. maculatus Vieill. .......ccceuenene [ .
Oriolus xanthonotus Horsf. ............
0 0.x. xanthonotus Horsf, .............
Oriolus cruentus (Wagl) .....coceenens Lw_.
0 O.c. ecruentus (Wagl.) . |M“
Artamus leucorhynchus (L)) ..........
0 A.l. amydrus Oberh. ....cvvvvvvennnns e
Gracupica melanoptera (Daud.) ...... —| Asia
G.m. melanoptera (Daud.) ......... | ) .
G.m. tricolor (Horsf.) .....c.oceeenee " - .
Aethiopsar grandis (Moore) .......eeo ||~ s Asia
0  A.g. javanicus (Cab.) .....cccovvrininn
Sturnopastor contra (L.) .......ccoeeees . Lozt
0 S.e. jalla (Horsf.) ....ccvcevnnnns e
N. Sturnia sturnina (Pall) ............ | I_.,“. ?
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Mal. Pen.

Sumatra

W. Java
M. Java
E. Java
Borneo

Celebes

Remarks

Gracula javana (Cuv.) ....cceeeveeeneene

0 G.J. Javana (CUv) caicsssisvisnin
Aplonis panayensis (Scop.) .c.eceeinins

0 A.p. strigatus (Horsf.) ....ccovvevrnen
© Aplonis minor (Bp.) .ieereeierieereenn :
0 A.m. minor (Bp.) ..ceeriiinans
Passer montanus (L.) ...... e o
P.m. malaccensis Dub, .....covvvniene
Serinus estherae (Finsch) ........o.e.
Padda oryzivora (L.) ..c..ccrveereecsncsns
Munia ferruginosa (Sparrm.) .........
Mania: majs: (L) cosnsannmnrses

o © O 9O 9

Munia punectulata (L.) ..coiveiiiiinnnnn.
0  M.p. nisoria (Temm.) ....ccecvvininne
Munia leucogzaster (Blyth)
0 M.1. leucogastroides Horsf. & M.
0 Erythrura prasina (Sparrm.) .........
Chlorura hyperythra Reich. ............
0  Ch. hyperythra Reich. ......coeeunies
Amandava amandava (L.) ...coeeennns
0 A.a. amandava (L)
Ploceus passerinus Hodgs. ....c.coenens
0 P.p. infortunatus Hart. ..............
Bloceus manyar (Horsf) ......ccceene.
0 P.m. manyar (Horsf) .......ooevenes
Ploceella hypoxantha (Sparrm.) ....
0 P.h. hypoxantha (Sparrm.) .........
Mirafra javanica Horsf. ........ccoee.
0 M.j. javanica Horsf. .....ccoolveerrens
Motacilla cinerea Tunst. ......covvvenns
INC:  M.c. caspica (Gm.) ......iiiessversia®
IMotacilla Flava Diooismivvsnensspnerae
. ML simillima Hart., ..o
N. Dendronanthus indicus (Gm.) ........
Anthus richardi V. ...
0 Ar. malayensis Eyt. ....ccovvninnnee
0 Chalcostetha calcostetha (Jard.) .....

Asia

Asia




Zosterops aureiventer Hume ..... R
.
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_Jg.g,sjgg%g;Remarks
Slalels|ela|S|3] .
0 Aethopyga eximia (Horsf.) ............
Aethopyga mystacalis (Temm.) ...... ? 7
0  A.m. mystacalis (Temm.) ............
Aethopyga siparaja (Raffl) .......... = ey
0 A.s. heliogona Oberh. .......cocvnnen 0.
Leptocoma bragiliana {GI0) seesinsnins
0  Lub. brasiliana (Gm.) ......c.ceeveue.
Leptocoma jugularis (L.) .....cecevvnens
0 L.j. ornata (Less.) [
Anthreptes malacensis (Scop.) ......
0  Am. malacensis (Scop.) e
. Chalcoparia singalensis (Gm.) ....... -
0 C.s. phoenicotis (Temm.) ............
: Arachnothera longirostra (Lath.) ...
o Al prillwitzi Hart. ....cocvveevenennns
Arachnothera affinis (Horsf.)) ....... —_
0 Aa. affinis (Horsf)) ...ccovverenennnns —_
Arachnothera chrysogenys (Temm.). —
0 A.c. chrysogenys (Temm.) .......... —_—
Arachnothera robusta Mill. & Schl. e
0 Aur, armata S, MAL. conevai
Dicaeum trochileum (Sparrm.) ....... =
0 D.t. trochileum (Sparrm.) ..........
Dicaeum sanguinolentum Temm. ... | ° ’
D.s. sanguinolentum Temm. .......
D.s. ablutum Rob. & Kloss. ......... —_ e
Dicaeum trigonostigma (Scop.) ...... -_—
V] D.t. flaviclunis Hart. ................ o~
Dicaeum chrysorrheum Temm. ........ ]
0 D.c. chrysorrheum Temm. .......... .
Dicaeum concolor Jerd. ...... A i —_ —_
0 D.c. sollicitans Hart. ................. e o
Piprisoma modestum (Hume) .........
0 Pum. finschi (Bart.) ........ccceovnnnen
Prionochilus percussus (Temm.) ......
0  P.p. percussus (Temm.) ........ceu..




DAMMERMAN : Zoogeography of Java.

63

5 un; glglgls ;
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' SlalB|Ed|R|8|a
L]
Z.a. buxtoni Nich. ...
Zosterops parvula Hombr. & Jacq...
Z.p. gallio Sharpe .......ccccecivnenene « |
Zosterops flava (Horsf.) ............... - [
Zosterops maxi Finsch .......cocvvvennns Java sea
Zosterops palpebrosa (Temm.) ....... il
Z.p. sindorensis Siebers .............. __,‘
Z.p. neglecta Seeb. ....... TP T 1) |_ el
Oreosterops javanica (Horsf)) ....... )
0.j. frontalis (Reich.) ......cccoeennes izt
0.j. javanica (Horsf.) ......coeenins
0.j. elongata Stres. ........cceeeenenns - o




-

Appendix III. - )

A LIST.OF THE REPTILES FROM JAVA.
After ”N. DE Rooy, Indo-Australian Reptiles, [ & II 1915 -°17”
Revised
by
I.. D. BRONGERSMA
(Amsterdam)

Remarks

Mal. Pen.
Sumatra
W. Java
M. Java
(E. Java
Celebes
‘Less. Sd. L.

Borneo

Lacertilia.
Gymnodactylus marmoratus (Kuhl) .... ?

Gymnodactylus fumosus F. Mill. .......
Hemidactylus frenatus D.B. .............

Hemidactylus -garnoti DB woilionemss

Hemidactylus platyurus (Schn.) .........
Mimetozoon craspedotus (Moecq.) .........
Gehyra mutilata (Wiegm) ........ e
Hemiphyllodactylus typus Blkr. ......... . [

Lepidodactylus ceylonesis Blgr. ......... W [
Gecko vittatus Houtt. (7) ..eeeeeeeerevnnns —| Timor
+  Gecko monarchus (D.B.)) .ccoovvrreervinnnn

Gecko verticillatus Laur. .....covvvevnvnenns
Gecko stentor (Cant) ......ocoeeeveevennnnn. ety
Ptychozoon homalocephalum (Crev.) ...

Drace ¥olans i csscavsavasminives
Draco lineatus Daud. ........ccevvvveveennnns Ll el ] Moluccas
Draco fimbriatus Kuhl. ...........ccceeeis — l,
Draco cryptotis Despax .....cocvvvnvenennnnn !

Draco haematopogon Gray ................
Cophotis sumatrana Hubr. ................

Harpesaurus tricinetus (A. Dum.) ...... T
Gonyocephalus kuhli (Schleg.) ........... - e
Gonyocephalus chamaeleontinus (Laur.)
Dendragama fruhstorferi Boettger ..... —
Calotes cristatellus (Kuhl) .........cooenues
Calotes jubatis (DB) ..eeticonsmannsss Singkep

04
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2*§§§§§§§ Remarks
; Slalg(Ee]R (S |3
~ Calotes tympanistriga (Gray) ............
Varanus dumerili (Schleg.) ....ccovvvnvenn
Varanus nebulosus (Gray) ......ccovvvveeen | R
Varanus salvator (Laur.) .................. .
Tachydromus sexlimeatus Daud. .........
Tiliqua gigas (Schn.) ...covviiviiiiiiinennaa Moluccas
Mabuia quinquecarinata Wern. .......... ?|?
Mabuia rugifera €Stol) .....ccccceeeevivenns |[—f ?
Mabuia multifasciata (Kuhl)
Lygosoma sanctum D.B. E-
Lygosoma smaragdinum (Less.) ......... sl e
Lygosoma leucostictum Miiller (?) ......
Lygosoma olivaceum (Gray) ......cooeeees
Lygosoma temmincki D.B. ......ccoevvnnans [l
Lygosoma chaleides (L.) .ooevvievinnninnes
Lygosoma noctua (Less) (?) ......... ? N. Guinea
Lygosoma cyanurum (Less.) ....ccovvennen o
Lygosoma atrocostatum (Less) ......... -
Lygosoma bowringi (Gthr.) ........cocoeen | U BN
Ablepharus houtoni (Desii.) S L, L L
"Chelonia
Damonia subtrijuga (S. & M) ..... PP (I .
Bellia crassicollis (GTay) .....oceceeeneenns d A
Cyclpmys dhor (Gray) ............eceereenns S )
Cyclemys amboinensis (Daud)) ...........
Notochelys platynota (Gray)
Testudo emys Schl. et Mill. (?) ...... H_—
Chelonia mydas (L.) ....ccceeevneinrnninnens facina
Cheloqia imbricata (L.} .coovvvevecrnnirnans marine
Caretta caretta (L.) wocovvvinriiiinnnnnns marine
Doganéa subplana (Geoffr.) .........c.....
¢ Trionyx phayrei (Theob.) ...ccccovrrvvnnnns [
Trionyx cartilagineus (Bodd.) ............ PR
Pelochelys cantori (GTay) ....oceceeernenne. marine
Emydosauria. _
Crocodilus porosus Schn. ............ | s
Crocodilus siamensis Schn. .......coonees " Rigiid
Crocodilus palustris Less. .....cccovnviinnnnn S
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Remarks -

Mal. Pen
Sumatra
M. Java
E. Java
Borneo
Celebes -
Less. Sd. I.

| wW. Java

Ophidia
Typhlops lineatus Boie. ..ccecvvuvecninnnnas ; e

Typhlops braminus (Daud.) ......ccceeeeee

Typhlops polygrammicus Schl. ........... s y poss
Typhlops kapaladua Ann. (?) .........
Typhlops ater Schn., .....c.cceeens — .
Typhlops bisubocularis Boettg, .......... el
Python reticulatus (Sehn.) ................ s
Python molurus (L.) .ccceirseresciionassines | Fomat IS0 e =
Cylindrophis rufus (Laur.) ...............

Xenopeltis unicolor Reinw. ...............

Acrochordus javanicus -Hornst. .......... ] fises

Chersydrus granulatus (Schn.) ......... : '

Xenodermus javanicus Reinh. ..........
Polyodontophis geminatus (Boie) ......... —_— e

Pseudoxenodon inornatus (Boie) ......... lizos Basey
Dendrophis pictus (Gmel.) ...vovviiiinnnnns

Dendrophis formosus (Boie)

Dendrelaphis caudolineatus (Gray) ....

Zaocys carinatus (Gthr.) ............coe. -

Tropidonotus piscator (Schn) ............

Tropidonotus trianguligerus (Boie) ......

Tropidonotus chrysargoides Gthr. ...... e B e

of

Tropidonotus vittatus (I.) .....cocevvennns
Tropidonotus subminiatus Schl. .........

Tropidonotus chrysargus Schl. .........
Macropisthodon rhodomelas (Boie) ...... - ?

Xenelaphis hexagonotus (Cant.)

Zamenis korros (Schl) ......ccoovveeennnnn.

Zamenis mucosus (L.)
Coluber melanurus Schl. .................
Coluber radiatus- Schl. ......................

Coluber oxycephalus Boie. .................

IJr Lycodon subecinctus Boie. J . —_
Lycodon aulicus (L.) .ivecrvvniiiiiiiinenn,

Tetralepis fruhstorferi Boettg. ............ e
Simotes octolineatus (Schn.) ..............
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Mal. Pen.

Sumatra

W. Java
M. Java
E. Java
Borneo

Celebes

Less. Sd. I.

Remarks

Simotes signatus Gthr, ............ceeeneen.
Simotes purpurascens (8ehl) suisiisivia
Oligodon bitorquatus Boie. ...... RN IO .
Oligodon propinguus Jamn. ....cceeveeeessns
Elapoides fuscus Boie. .....cceverrennnnns
Ablabes tricolor (Sch.) ..cccccceeeveiierenns
Ablabes libertatis (Barb.) ....cceeeeeennens
Ablabes baliodirts (Boie) ......eeveersene
Ablabes longicauda Ptrs. .......cceceeeeenns
Brachorrhus albus (L.) .ovecevncrneennenns

Calamaria lumbricoidea Boie ......cooevns
Calamaria vermiformis D.B. ......ccvvuies
Calamaria margaritophora BIlkr. ........
Calamaria sumatrana Edel, ...c.covvenenne
Calamaria goeringi Vogt. .......vvvvevnnnns
Calamaria occipitalis Jan. ......cceeeenrans
Calamaria virgulata Boie ........eeeeenns
Calamaria sondaica Barb. .........ccceeees
Calamaria leucocephala D.B. ...... PR
Calamaria agamensis Blkr., ..........c.een
Calamaria bungaroides Wern, (?) ......
Calamaria linnaei Boie ......ceeeveereenrane
Calamaria javanica BINgr. ......cceeeeeeees
Calamaria pavimentata D.B. .....c.......
Calamaria melanota Jan. .........
Hypsirhina aiternans (Reuss.) ............
Hypsirhina plumbea (Boie) ......covernee.
Hypsirhina enhydris (Sehn.) ....c.ceeeee.
Homalopsis buccata 8 ) O e e
Cerberus rhynchops (Sehn.) .............e.
Fordonia leucobalia (Schl) ...............
Dipsadomorphus multimaculatus (Boie)
Dipsadomorphus drapiezi (Boie) ........
Dipsadomorphus dendrophilus (Boie) ...
Dipsadomorphus nigriceps (Gthr) .....
Dipsadomorphus jaspideus (D.B.) ......
Dipsadomorphus cynodon (Boie) ........

Ambon?

Moluccas

semi-marine
semi-marine
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Mal. Pen.

Sumatra

W. Java
M. Java
E. Java
Borneo

Celebes

Less. Sd. 1.

L
Rem'arks

[l

Psammodynastes pulverulentus (Boie)

Dryophis prasinus Boie .............
Dryophis xanthozona Boie .............

Dryophis myeterizans (L.) ...cocveeeernnnes ;

Dryophiops rubescens (Gray) ............
Dipsadoides decipiens Ann. (7) ..........
Chrysopelea ornata (Shaw) ...............
Chrypsopelea chrysochlora (Schl) ......
Bungarus fasciatus (Schn.) ........cooee.
Bungarus candidus (L.) ......ocovieniinnnns
Bungarus flaviceps Reinh.
Naja tripudians Merr. .....ccovviviiiinnnns
Naja bungarus Schl. ....ccocvvvivvrenrarnnans
Doliophis bivirgatus (Boie) ...............
Doliophis intestinalis (Laur.) ...
Haplopeltura boa {(Boie) .......cccvvevvnnnn
Amblycephalus laevis Boie ........oeeone.
Amblycephalus carinatus Boie ............
Vipera russeli (Shaw) ...cceveiieverennnes
Agkistrodon rhodostoma (Boie)
Lachesis grammineus (Shaw) ............
Lachesis puniceus (Boie) ..................

A~ i,
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' A LIST OF THE AMPHIBIA FROM JAVA.
After ”v. KAMPEN, Indo-Australian Amphibia, 1923.”

. Elleielels|sld
= _naa .Ef: ,‘% K E::: é g Remarks
S|alE s dla S|
Gymnophiona
Ichthyophis glutinosus (L.) .cccvvvvvnnnnnns e
Ichthyophis monochrous (Balkr) ......... FTE
Anura
Megalophrys montana K. et v.H. ......
% hasselti (8. Mall)) .........
Nectophryne borbonica (Boie) ............ -
Bufo cruentatus Tschudi .................. —
,» Mmelanostictus Schneid. .............
- Bgper Gravil. .icasiiseresssviss f
sy PAIVUS Blgr. ..ovrviiiiincnnnccscnssonins i
. biporcatus Gravh. ........coereeen : Tenasserim?
,» chlorogaster Daud. R EVUN SU S
Kaloula baleata (S. Miull) ......cceeeeeen f
Microhyla achatina Boie ............. FTen
. annectens Blgr., ......cceeenn —
5 palmipes Blgr. ...covvvvennnnn. i -Madura
Rana limnocharis Boie ........cccoeveemeenn o
5 canerivors Gravh: .iccccusensvi 1
4 macrodon Kuhl e o=
o Q0EIAe Botli: oo e 2
5 Tahli Sehl.canaia Gl
» mierodisea Bttgr. ..ooovvveiviininnnns
» hascheana (Stol) (?) ....cceeveennns L
» Jerboa (Gthr.) ......cccoccvereneencnnnnns g = =
, whiteheadi BIET. ..coooroveeeemns f — —
o] T 4 £y RROURRRE Sp A SN —
» chaleconota (Schl)) .....ccoeceiennsn.
» erythraea (®chl) ............ —
» nicobariensis (Stol.) ......cceeveeeen. o

69
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g
HEHHEE
HHEE:
s |a|B|E|g|a
Oxyglossus lima  (Kuhl) ....c.cooveeennns TR MR LR L SR
Rhacophorus leucomystax (Kuhl) .........
,,. javanus Bttgr., .......coeeeee —
' reinwardti (Boie) ............ -
Philautus flavosignatus (Bttgr.)) ......... N
" jacobsoni (v. Kamp.) ......... =
4 pallidipes (Barb.) .......cveeens [y
5 vittiger (Blgr.) ........ e et
»  aurifasciatus (Schleg.) .........q
Nyectixalus margaritifer Blgr. ........o.et J .
robinsoni Annand. .......ee... 7 | . |




Appendix- V.

A LIST OF THE FRESH-WATER FISHES OCCURRING IN JAVA.
After "WEBER and DE BEAUFORT, Indo-Australian FishesI- IV, 1911 - 1922.”
Revised .
by *

Prof. L. F. DE BEAUFORT
(Amsterdam).

+ means brackish-water or semi-marine species.
Slelels ) ; )
; E i% ,E E g % E Remarks
Sla|BlEd]a|d|S
Malacopterygii
¥ Megalops cyprinoides (Brouss.)
Notopterus no"oopterug (Pall) ..oovenee
o chitala (FL.B.) ovevssunssdonss B
+ Setipinna melanochir (Blkr.)) .......... o
4 Stolephorus tri (Blkr.)
1 Pellona xanthoptera Blkr. ............... T e
Siluroidea
+ Clarias melanoderma Blkr. ............ : 8
=5 nlouhofl O s ' .
i i batrachus (L.) .cococvrienveennnn. .
7t i teysmanni Blkr. .......ooonnii 38 |
Wallago attu (Bl Schn.) ............
Silurodes hypophthalmus (B_‘lkr) ...... . Lo lall
Callichrous bimaculatus (BL) ......... ] ctat
Hemisilurus scleronema BIKT. ......... e i | T
Cryptopterus bieirrhis (C.V.) ......... e
< - mononema (Blkr.)) ......
o micronema (Blkr.) ...... . mss)
“7  hexapterus (BIkr) ...... e
t Plotosus canius Ham. Buch. ............ a0
T, anguillaris (BL) ....ccocovvinnnnn - :
" Lais hexanema (BIKL) ...cocceoveeerrane —_
+ Pangasius pangasius (Ham. Buch)) ... |—| [— ;
=57 pblyuranodon BIKE. .vveeeens s

Cd
{

¥l



-

Bagarius bagarius (Ham. Buch) ....
T Arius argyropleuron C.V, ...cocvviennis

T ,  polystaphylodon Blkr. ............

t 5 maculatus (Thunb) .......cc......

T » sagor (Ham: Bueh.y oo

0 4 froneatus GV, Ll
¥ , macronotacanthos Blkr. .......

T o eaelatus OV snaimnnas

+ Ketengus typus Blkr. ...ccoviviiiinnnnnn.

Macrones nigriceps (C.V.) .ooovvveeennins

:, mieracanthus. (Blkr)) ........

T is nemurus (C.V.) .iiiieiniann,

> planiceps (C.V)) ovvervennnnn
w  wyekl (BIEFY xiessscranentos
Leiocassis stenomus (C.V.)

" poecilopterus (C.V.) .........
Acrochordonichthys ischnosoma Blkr.
' rﬁgosus (Blkr.) ...
» pleurostigma Blkr,
Akysis variegatus (Blkr) ...............
Cyprinoidea '

Homaloptera wassinki Blkr. .......
3 zollingeri BIKr. ...coveeee
i ophiolepis Blkr. ..........
W erythrorhina (C.V.) .....

5 pavonina (C.V.)

Botia hymenophysa (Blkr.)

Acantﬁopsis choirorhynchus (Blkr.) ...
Lepidocephalus macrochir (Blkr) ....
.Lepidocephalus hasselti (C.V)) ........
Acanthophtalmus pangia (Ham. Buch.)
: ., kuhli (C.V) woee.e.
Nemachilus fasciatus (C.V.) ...coeenen.
Chela oxygastroid.és (BIkr) iovvevanens

2 TREUBIA VoL. XI, LIVR. 1.
& —
o8 g S| @ o e
=
ﬂ-: ® |2 ) E 3 ,§ n;: Remarks
SIEIC|ZICE 2|8
H2lal|B|RdAalo|A] .
Pangasius macronema Blkr. (7) ...... L Siam
» micronema BIKr, ............. e i
Glyptosternum platygon (C.V.) ........ 3
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Remarks

Mal. Pen
Sumatra
W. Java
M. Java
E. Java
Borneo
Celebes
‘Less. 8d. 1.

"

Chela o_xygaster (CV) i P
Macr_ochirichthys macrochirus (C.V.). SN Iy |

Rasbora argyrotaenia (Blkr.) ......... i

» lateristriata (Blkr.) ........... g |-
Luciosoma setigeruth (C.V.) ...ooveenen. 3
Cyprfnus carplo B introduced
Carassius auratus (L) ....ooovvnnnnnn. introduced

Mystacoleucus marginatus (C.V.) ... p

Dangila cuvieri C.V. ..coiiiivinnnnnnn. o i | |.._
5 Kbl GV cvsavinnnvswissan
Osteochilus vittatus (C.V.)

L,, hasselti (C.V)) ....oeeenen. |
Hampala macrolepidiota (C.V.) ....... !
Labeobarbus soro (C.V.) ..occcvvvvrernnn.

.,, longipinnis W, et. de B.

- tambroides Blkr. .........

5 douronensis (C.V.) ......

o tambra: (C:V): sovmnvas
Cyclocheilichthys apogon (C.V.) ......

i enoplos (Blkr) ......

= repasson (Blkr.) ... ot s

- deventeri (Blkr.)) ... s

= armatus (C.V.).......

Pur‘l'tius aphya. (GIhE) wavsmmmnais S Lo

»  brevis (BIkr) ......... R ; Siam

" lateristriga (C.V.)) ...coceeenis ! e
b mierops (Gthr.) ...c.ccevveennn. £
5 binotatus (C.V.) .cccviieinnnnns e i
i platysoma (Blkr.) ....ccocvvneenn P
5+ orphoides (C.V.) .icovvvinnnnen e Siam
4 bramoides (C.V.) .oovviieinanns : Siam
i javanicus (Blkr.) ...............

B waandersi (Blkr.) .............. . . [
= lawak (BIkr.) ....ccceeevveeneenns sy
Barbichthys laevis (C.V.) ....ooeennnnnns AN
T:é_beo chrysophekadion (Blkr.) ........
»  erythropterus C.V. ....ccocnenees s
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Mal. Pen.

€

Remarks

Sumatra
W. Java
M. Java
E. Java
Borneo
Celebes
Less. Sd. 1.

Labeo rohitoides (BIKr.) ....coccovenennns
Tylognathus hispidus (C.V.) .ovvevveens

5 lehat (BIkr.) .....ccovinnen.

a4 TaleifeF (OV ) covponirenns

o schwanefeldi (Blkr.) ......
Crossochilus oblongus {C.V.)‘

it cobitis (BIKL) ...ccoveeee.

Apodes
1 Anguilla elphinstoni Sykes ..............

mauritiania Benn. ............

-}- ”

Tooow spengeli M. Web. ......ccce.
t Pr anstralig’ Rich. .o
t Muraenesox cinereus (Forsk) .........

1 Pisoodonophis boro (Ham. Buch.)
+ Muraena polyuranodon Blkr. ..........
Symbranchoidea

Monopterus albus (Zuiew)
+ Macrotrema caligans (Cant.)
1 Synbrachus bengaleﬁsis (Me.Clell)) ...
Solenichthyes '
i Microphis brachyurus (Blkr.)
t - bogaja, (BIKE) et

1 Doryichthys retzii (Blkr.) ........ooo.n.
1 Coelonotus liaspis (Blkr.)
i Syngnathus djarong (Blkr.)
1- "

spicifer RUpPP. .ovvvvvrrnen

i Ichtﬁyocampus carce (Ham. Buch.)... 1
Exocoetoidea
Dermogenys pusillus v. Hass. .........

T Zenarchopterus ectuntio (Ham. Buch.)
T » dispar (C.V.)) ...........
F ' buffoni (C.V.)

Percesoces
+: Mugil tade Forsk: novuiiiniiioiteree

t 5, vaigiensis Q.G. .eiiiiiiiiiinnnn

T & Aroachell Blkr. w.ooiiniiaiia

¥ ,  coeruleomaculatus Lac. ..........
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b~ = Sl e L8 v i
: slalE (= b ]S |3
1 Mugil seheli Forsk. ....cccceivvvnennnnens
¥ ,  heterochilus Blkr. ...... N i e
Labyrinthici : e
"Ophiocephalus striatus Bl .........cehe : sl
T " gachua H.B. .c.eeveeeens ) £
5 lucius (K.v.H.) ..oonenes -
- micropeltis (K.v.H.) ... i
+ Anabas testudineus (BL) ......ccceenienn
Polyacanthus hasselti C.V. ............ iz
Helostoma temmincki C.V. ... i
Osphronemus goramy Lae. i
Ctenops vittatus (C.V.) «ovvveiinennnnns i
Betta picta (C.V.) oviviiiiiininiiina
Tricﬂopodus trichopterus (Pall) ...... S
t Aplocheilus javanicus Blkr. ........c.. |— — ]
+ Panchax panchax (H.B)) ....ccooeevnnee




Appendix VI

A LIST OF THE LAND AND FRESH-WATER MOLLUSCA FRbM JAVA.
By .
TERA VAN BENTHEM JUTTING
(Zcological Museum, Amsterdam).

+ means brackish-water genera
-*# means fresh-water genera

an undulating line means that the species is kndwn from Java but that
exact localities are not recorded. ;

. —
Slgls|sla o
i E .E E E g % E Remarks 1)
IR EIEIEEIE
Gastropoda.
Ennea bicolor Hutton .........ccovvvvnvinens | Ll | Molluccas
Helicarion adolfi Boettg. ........covevnenee. Ao
o albellus v. Marts. . P
5 fruhstorferi v. Moell. ......... e e
= lineolatus v, Marts. ......... OO I, S N e
s perfragilis v. Moell. ......... e
Vitrinopsis collingei Schepman ........... ] |
. dohrni Boettg. ......cccoeonnnn. -
Atopos ouwensi Collinge .......ccocns P
Parmarion luteus v. Marts. .............. .
" maculosus Wiegmann ......... e =
» planus v. Marts. .......coeeins -
” pupillaris Humbert ...........
5 ,, var. punctata v, Marts. .. e i
» » s ~marmorata v. Marts -
i » s vittata v. Marts. ... o
5 reticulatus v. Hasselt ........ 2
. taeniatus v. Hasselt ......... o
» weberi Simroth ................ e
Microparmarion austeni Simroth ........ e
- boettgeri Simroth ......
s fruhstorferi Simroth ... B o s R
" jacobsoni Schepman.... -
' javanica Collinge ...... =
Collingea strubelli Simroth ............... s ' Sebesy
Philomyecus striatus v. Hasselt ........... P

) Under “remarks” the nearest locality to Java is given if the species is not
known from one of the regions listed or if the distribution is discontinuous.

-~

! 76




DAMMERMAN: Zoogeography of Java. = “Tq

. [
. Sle|le|s|e 2 o
; : {é .E ,E E g% r; Remarks
: Slalg|dd|8|S]3
Hemiplecta acelidota v. Moell. ............ | B
i ,»  var, robusta v. Moell. S Iy S|
% acutecarinata v, Moell. ... |#* -
» careuts PEr. oaicaainiii zed
5 bataviana v.d. Busch ......
5 centralis Mouss, ....ccevvennns — —
\ densa Ads. & Reeve ..,...... ) B
5 » var, herklotsiana Dohrn e N. Guinea
” » 3 moussoniana v. Marts, — :
5 duplocincta v, Moell. ......... ]
5 humphreysiana Lea ........... Natoena
" » var. turbinata v. Marts. — Anambas
» » 1 complanata v. Marts Nias
. . gemina v, Marts. ... —_
W induta P couanmvan codpee ol
PR javana v. Marts. ...coveeeninnnn
o marginata v. Moell. ......... ; s
» 1llﬁussoni Py sannniisss 2 ifelea
s patens v. Marts. .....cceneen ——
5 rareguttata Mouss. .......... s ot E
» umbilicaris Guill. ....cocvvuunes
E v ,» var, sundana v. Marts. o sz
. P # » Virescens v. Marts, ]
Dyakia clypeus Mouss. ....cccccvvevrnrenens [ 23|
S ,» var, zollingeriana v. Marts. =
4 » s dagoriana v, Marts. ...
£ regalis Bens. .....ooovniiiiininnnnne szatleclos | o .| Biliton -
- rumphii v.d, Busch ...ccovevininee '
5 ryssolemma Alb. ....covecvvinians -
Xesta dwipana Gude .....cocevviiinreninnnnes S— oL
" Chiroktisma conus Phil. ...... GG — . N. Baron
H ,,. var. lirata Bttg. ......... —
- multicarinata Bttg. .......... —_—
Inozonites imitator v. Moell. ....... S 2 B T e
Microcystina infans PEr. ...covvvevveneenians
Macrochlamys amboinensis v. Marts. ... e Moluccas
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SHREICICICIE T
Lamprocystis circumlineata v. Moell. ...
% exigua v, Moell, .ocvovenvrernrennens e
” fruhstorferi v, Moell. ............. B ey
i gedeana v. Moell. ......cviinnnnins ey
- nana v. Moell, ..... oY ER T et
%5 radiatula v, Moell. .........cevuee PO SO
» subglobosa v. Moell. .....covvens PO S SO
5 vitreiformis v. Moell. ............ |
Sitala bandongensis Bttg. ......cccevvuenenn o Moluccas
o bicarinata BHtg. ......ccicciiianisinie |
5 Jjavana v. Moell, ...cocviiniiiininnnans e, feniee) o] —_
o micula Mouss. ....ciciiaiainnis e
»  tjibodasensis Leschke .....ccccccvuees |
Kaliella acutiuscula v. Moell. ....ccoeennnee .
i amblia v. Moell. sunmanunay =
" angigyra v. Moell. ........cooueae e i
i convexoconica v. Moell. ......... i Sebesy
i " densetorta v. Moell. ......oeernnn e
44 indifferens Bttg. ...... s — —| Moluccas
» Javana Bifg. c.oainiiiaia E
» macrostoma v, Moell, ............ o
¥i pisum *v. Moell. ......... e
2 platyconus v. Moell. ............. — maan —)
” » var. subangulatus v. Moell, e T
G sitaliformis v. Moell. ............ —
s viridula v. Moell. ......ccccceunrnn. - =
Trochomorpha bicolor v. Marts. ...... [ -
4 concolor Bttg. ....coceenne. A
o hartmanni Pfr. ............
B lardea v. Marts. ......... [ Moluccas
W planorbis Less. ....ccovnnee O] Fomy .
,» var, javanica Mouss. e Larbon
strubelli Bttg. ............ - _
timorensis v. Marts. ..... e
tricolor v. Marts. ......... [Pl 2 —| Buru

zollingeri Pfr. ............
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g"': @ d | @ | @ ;
i ‘E .E ,E E g % t% Remarks
S \alE |8 s a8 |3
Pyramidula javana v. Moell. ......ccouunens S
Trichochloritis crassula Phil. ............. e
i fruhstorferi v. Moell. ......... |* e
5% helicinoides Mouss. ....c.ceeeu. -._..‘
. tetragyra v. Moell, ....ooeee | | e LA
5 transversalis Mouss. ........ -m.---|~w S, —_—
55 malangensis Bullen ....... e —_
Amphidromus alticola Fulton ............ e
. filizonatus v. Marts. ........ —_
5 furcillatus Mouss, .....oueunnt e
. heerianus Pfr. ......... i s s
5 5 var, robustus Fult. ...... e
S interruptus Mill. .........c00. |—
v » var, emaciatus v. Marts, e
4 % s s sultanus Lam. ...... e
" javanicus SoW. ..oceivvniiiinns ’ -
i palaceus Mouss. ....coovevninns
e » var. purus Mouss. ....... 2
n » s appressus v, Marts. |
» » s tener v. Marts. ...
. perversus L. ....coiieiieiinnn
i » var, aurea v. Marts. ... e
" porcellanus Mouss, ....covvne. :
5 WARLEYT (PP —
i , var. inauris Fult. ......... i
Pseudopartula galericulum Mouss. ........ S |
= ., var. gedeana Pils. ..... i ——
s » 5 fasciata Anc. ... ) Gy
% . s impunctata Anc. "
Ganesella bantamensis Smith ............ o
* Rulota similaris Feér. ...ccovviniirvnrnnniains
0 ,, var. subdepressa v. Marts, —_—
- »s s solidula Mouss. ......... _—
- » 5 Subsimilaris v. Marts. —_
,» transversalis Mouss. ......ocovenns e
Plectotropis ciliocincta v, Moell. .........
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i = “
Slelg|sle -y
; g E; E ,E g % ?‘3 Remarks
SlalE|dd]a|S3] .,
Plectotropis conoidea Leschke ............. e
- epiplatia v. Moell. ..........., F—
» hutﬁoni Pir: i e
- - intumescens v. Marts. ...... _....’ -+
g kraepelini Leschke ............ = Sebesy '
. leucochila Gude ......covven... ]
5 leucomphala v. Moell. ...... _[
i rctatoria v.d. Busch ......... — _: ] e
. schepmani v. Moell. ......... |
i smiruensis Mouss. ............ A
" sumatrana v. Marts. ......... T S O
i, ,» var. moussoniana v. Marts, R !_
. tenggerica Schepman ........ S
25 trichotrochium v. Moell. ... —
2 winteviana Prf. ............... ;
Crystallopsis coelaxis Pils. .....oeeeeennnnn s
Acanthinula perpusilla v. Moell. ......... —
- tiluana v, Moell. ....ccvvvrinnen e
Buliminus glandula Mouss.
» ,» var, camarota Kob. ...... i = 3
i prillwitzi v. Moell. ............ _—
5 tenggericus v. Moell. ......... [
- tenuiliratus v. Moell. ......... Ll 1
o thraustus v. Moell. ........~... il 1 -
I 7 vestalis v. Marts, ......... [
Prosopeas achatinaceum Pfr. ............ =
5 acutissimum Mouss. ..ccceevvre.n E—
it ,» var. hastatum v. Moell. .. A
i hochstetteri Zelebor .......... o W e
I holosericum v. Moell, .........
3 turricula v. Marts. ............ [ S oy T Sebesy .
Opeas arctispira v. Marts. .......oceeens i _d) .
,»  curvicosta v. Moell, ............... ' 0 S .
»  clavalinum Pot. & Mich. ......... - hets Ambon
,  densespiratum Mouss. ......cooen. £
»  gracile Hutton ..........ococienees
» Javanicum Reeve ......coceeiiiinnn |— —_— —| Moluccas
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gligl.slsl .l 5|8
S lalE|Edla]d |

Subulina octona Brug. .........cc.ooooeenn. Moluceas
Glessula cornea Bttg., .........ccoeeeen.... e
Boysid{a boeptg;eri v Moells ionaa Ly
Hypselostoma fruhstorferi v. Moell. ... ol - ’
Pupisoma philippinicum v. Moell. ........ —
Phaedusa cornea Phil. .......cccccevvnenis —
= corticina v.d. Busch .......5.... e e
. fruhstorferi v, Moell. ......... —
% heldii XUster cisancwniaina —
pr ,, var. baronensis Mouss. ... N. Baron
& javana PIE iaeosssassma el T
4 junghuhni Phil, ......ccceeeeanl, —
sy moritzii Mouss., .....cceceieieins T S
7 nubigena v. Moell. ............... —
' orientalis v.d. Busch .........
i schepmani v, Moell. ............ T "
", salacana Bttg. ...cccooiiineinnan. —
‘Tornatellina sundana v. Moell, ............ —
Succinea gracilis Lea ....ccocvvnviviciennnnn. B e e
- javanica Schepman ....0......... — —_—
i obesa v. Marts, ....cccccoveeean, P i i
Carychium javanum v. Moell. .......... . -
Georissa javana v. Moell. ......ccvvvvnnennn EU PEN S
3 laeviuscula v. Moell. ............ e~
Meisenheimeria alte Fér. ......cccevvnans e o ]

: ] Moluccas
Vaginula bleekeri Keferst. .........coccuins - Mistecnis
Semperula maculata Templet. ............

Leptopoma altum v. Moell. ......cc.cceeivee e N. Kembangan
3 mouhoti Pfr. ......ccceeeeenns A .
e moussoni v. Marts. ...... =
D' e vitreum Less. ....ccevveennnnn.
- whiteheadi Smith ............. [ [ B
Japonia gilifera Mouss. .ceooervenrearsrennae [ Engano
o ciliocineta v. Marts. .....ccoeevenns o .
e convexa v. Moell. ......cevnnennns y L @
»” » var. palabuana v. Moell. |
»  grandipila Bttg. ....ccccoeeeens -
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= E; E < | @ :' f
' Slal|E(Ed]88]8] .
Japonia humile Bttg. ....coceevvininininnnn., IOONC SC S
3 macromphalum v, Moell. ....... e .
5 obliquistriata Bullen ............. e A L)
i »  var, depressa Leschke, | =
o trochiformis Schepman .........
5 trochulus v. Marts. ....cceeueneuns L S
- » var. olivacea Kob. ... 33y -
Ditropis fruhstorferi v. Moell. ......... v
Cyclophorus eximius Mouss. ............... e —
W rafflesi Brod. & Sow. ......
5 » var, decarinata Bttg. 1_—
59 perdix Brod. & Sow. ......
& zollingeri Mouss. ............ -
Pteroeyclus sluiteri Bttg. .ovvvevvvreennnn. A
Cyclotus discoideus: Sow: sooresnanre
" corniculum Mouss. ....ecevvennnn. - oo
v biclliatng Mobse oo i ey
Cyclohelix kibleri Fult. .....c.ocevvenvnennn. e Bias
FPuping: bipalatalie Bttg. ..c.cooviciamaiae o
% compacta v. Moell. ......cc........ 3 —
" junghuhni v. Marts. ............. e S
i treubi: Bty ey e
& verbeeki v. Moell. ....covvvennnn.. -
Alyeeus crenilabris v, Moeell. ............. S R
= hochstetteri Pfr. ......coecevvennne MLMl
" Jagori PEr. .vvviiiieiiniieneninnn, - = PR
- longituba v. Marts. ....cccuenunn.
=5 reticulatus v. Moell, ..ceeeeennen. eabepil o
i fruhstorferi v, Moell. ........... e B Berkaia
Palaina gedeana v. Moell. ....ccovuvnnenn. -
. nubigena v. Moell, ............... Lo
Diplommatina suleicollis v. Moell. ...... A
' auriculata v. Moell. ...... [ e e
35 calearata v. Moell. ....... Ll P. Berhala
5 cyclostoma v. Moell. ...... i
5§ hortulana Leschke ....... i '
" javana v. Moell. ......... N [
% : .
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SIE[-|"IP|El= |2
= la|B|EE]a S|
.
Diplommatina perpusilia v. Moell. ...... =8
34 planicollis v. Moell. ...... A
i tetragonostoma v. Moell. . A
Helicina biconica v. Marts. .......cen.nn. el
4 OXFErOpisE GIAY ...covverescencersns i koot Wi
” ” var, jagori Pfr, .... ASE 03 e
1 Pythia pantherina Ads. ............. o
» plicata Fér, ............
» searabaens L ciooiaoaiaisas
»  undata Less. ......eceeeeivieneineenns S S
T Cassidula auris-felis Brug. ................
P faba Menke .......ocovvrverenns e
» mustelina Desh. ..... i ==
’ suleculosa Mouss., .....ceevmrernns —
1 Plecotrema imperforatum Ads. ...........
T Auricula auris—jud?.e b e
. auris-midae L. vovvevereesrieeens
»  morchi Menke ......ccovvuuenn peeeca Rerer il
1 Melampus fasciatus Desh. ......peeeeeenens —| Moluccas
i granifer Mouss. [ttt '
» luteus Quoy & Gaim. ......... —  |— N. Guinea
* Limnaea javanica Mouss. .....cceeeerevernnses
» » var, angustior v. Marts, .
” » 5 costulata v. Marts... .
” » s gibberula v, Marts. —
» » 5 intumescens v. Marts.
3 » s longula Mouss. ...... -
”» » 5 Obesa v. Marts. ...... e
»o » » porrecta v. Marts... =
” s 5 Spirulata v. Marts... e
» s 1 Subteres v. Marts.... I
» » » ventrosa v. Marts... ] o
* Planorbis convexiuseulus Hutton ........ :
»  infralineatus v. Marts. ........ e
* Segmentina calathus Bens. .......cceeneees
* Ancylus javanus v, Marts. ............. 4 R—
* Melania glandiformis Schepm. ............ [ e ]
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= g|R = |58 § % emarks
s lalE = |«]a8|8 ]3] -
.
* Melania glans v.d. Busch .....ccccoveuee P P —| Moliiceas
e DABUI BROL veseneraiasssssssisvizass R e o
5 angulifera Brot _.WWWLM
" foeds Lot ...oaibibinmaiigg [
4 junghuhni Schepman .......... [ I
i sulcospira Mouss. ...cvceevenreennns —
,»  testudinaria v.d. Busch ......... EFE Jolo
o agrestis Reeve ....iviceviriianinnns B | .
. infracostata Mouss. ...iccevvvens s
% subplicata Schepnian P
. torquata v.d. Busch ............... g
5 zollingeri Brot .......c.ceevinnnns T
P acutissima v.d. Busch .......... -] Boeton
e anthracina v.d. Busch .......... R A A ~—| Jolo
% intrepida Fulton .........ceeeoet SO .
. arctecava MoOUsS. ...c.vveeeeenens
» crenulata Desh. ......ccoovvininnns W U
" javanica v.d. Busch —...__! i
5 coarctata Phil. ......covevvenennes T Obi
5 monile Mouss. ....ceveviiienns e “wa
5 fivularis Phili .....cccciiiensnens Mjmlw Zas
5 miilleri Schepman ................. N..I_mﬂ,lw, A
. obesula Brot ...coeeeevveeeeervneans HWLNLW
5 ornata v.d. Busech ....ccoceeiineis M-I.MNLM
» plicaria Born ) e
i rustica Mouss. ........coeveninnns . T Y
5 semicancellata v.d. Busch ..... pase Lemlung
- semiornata Brot .................. M_ULV_,‘, —_—
& laevigata Lam. ........ AR T PIETE [FUPRS IO o, <
- subpunctata Schepman ......... e R e
" terebriformis Brot ......ce.eeeen. MWLWLW Sangir .
o Itristis Reeve Amw,,]m
5 crepidinata Reeve .......coceeeeenn
i cylindracea Mouss. ......eeeevenns =8 -
o inhonesta v.d. Busch ............ = ] Banda
W parreyssi Brot .......cceeeeceiienns -
" tuberculata Mill. .....ccivveivennns "
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Sl 5| lel ]8T
Sla|E (2 |d|m|o|1 )
¥ Melania tuberculata var, malayana Issel
” - »» plicifera Mouss.... il
»” » » seminuda v. Marts
" - » truncatula Lam.... - s
” ” ,» virgulata Q. & G. EN
i unifasciata Mouss., .vvvveerininnes e e
4 granum v.d. Busch '. e
i » var, buccinoidea Mouss,
> myurus Brot L
» simplex Bttg,
” SAVIRIOr BYOE ucvvivassomsmmmsvers
i acanthica Leéa ...c.....cccwsssseses
. scabra Mill., ...cccovviviiiirinnnnns
o5 ,» var. angulifera v. Marts... i § 8 G
» s 3 mutica v, Marts........
54 s s nNodoso-costata Mouss.
¥ » s Spinulosa Lam. ......... ) N
i setigera v. Marts. ....ccceevnnns
3 drilliiformis v. Marts. ............ o
1 herklotsi Petit ....ooovvveeeiiannnns L] ]
5 strigata Strub. ..aiisieaai s |
N winteri v.d. Busch .........oe..ns ]l e
2¥ agperunla Brot .....cociaasiinos
3 coffea Phil. ...iccvviiiiiennninnienns -
»  verrucosa Hinds .........coceen el
7 crenifera Lea Fea
s flavida DRYr. .oovvvvvviniiiiiieeninns . - .. =
" granifera Lam. .......coeeirennnnnns o
,, lineata Gray .....cceceiveenvccninens |n e .
1 ,» var, semigranosa v.d. Busch [ .
i margaritata v. Marts. ........... e
o tjibodasensis Leschke ............ e
v riqueti Grat. .......cociiiiiininn
" semicostata Phil. .............
5 subcancellata Bitg., .........ceent L
o aeruginosa Fult. seenssaeen b S -
5 fortitudinis Fult. ....ceeviiiinnnnns e
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Sig|E (SRS |8
* Melania varia Bullen .........cccevrivennenns L -
T Faunusiater Lo Giaiing. aai |
+ Potamides palustris L. .........
i suleatus Born ........ R .8
. telescopium L. ...ceveeorconssore —| Moluccas
5 cingulatus Gmel. ............
” ornatus Ads. .....oeevveivnennnnnn I ——| Moluccas
* Canidia helena Phil, .....icvcevvirvereroennns R
. temminkiana v. Marts. .........
* Vivipara sinensis Gray .........ceeceeeeieee ISP e T
s 5  var, richthofeni Nevill —
- costata Q. & G. ....c.ccvais e
i s var. laevior v. Marts, —_
5 gratiosa v. Marts. ...cccceeeines e v e v
i hortulana Kol’)‘ T —
" javanica v.d. Busch ............ —
” » var, moussoni v, Marts.
” » » rouyeri Bullen......
»” » s sScalaris Mouss. ... e e
,»  richthofeni Kob. ......... e
* Bithynia trunecata Eyd. & Soul, ......... FY
1 Stenothyra moussoni v. Marts. .......... =R p)
»” ventricosa Mouss. .......c.... A S S [
t Assemania brevicula Pfr. .......cceceennens
8 , var, miniata v. Marts, [
* Ampullaria ampullacea L. ......c.cocuveenen : —
2s? »  var. magnifica Phil. —
" conica Gray. ......ccc.u.
B javanic% Reeve ........ FTTILT . PR
» »» var. fruhstorferi Kob. - =
", polita Desh. ceooveererceerns |— -
5 turbinis Lea .......... B e
”» » var. subglobosa Nevill PO U S
+* Neritina auriculata Lam. ........ccceeeen —
” bruguierei Réel.
7 communis Q. & G. ......ovuvnn
» cornel L. ...cccocvirierssenennncnes )
]
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&S| 5|5]|8 (8|2 | Remarks
SEISIDIRLE|= |8
Sla|E d|s|8|3|3
1* Neritina crepidularia Lam. ...............
5 dubia Chemn. ..........
p iris MOUBE: suivssinssisssisvicin > o
% labiosa Sow. ......... - -,
i pulligera L. ......... R '
% turrita Chemn. .........coonveene . R
o variegata Less, .....ccoceveininns
3 squamipicta Réel. .......ovenenn. o o
" ZICZAC SOW. .ivvvirinreninrinenns
% brevispina Lam. .........cccenuee .. s
% diadema Réel. ...oovvvinirinnnnnnn R, SO [ -
% Faba oW:: s aniiesiiaii i
i flavovirens v.d. Busch ........ e e
" fuliginosa v.d. Busch .........
£t inconspicua v.d. Busch .......
i olivacea Récl. ..ovovverrvvviinnn, B S —-1
5 squarrosa Récl. .......ocevvniins [
12 ruida Mouss. .ccvvvveeeviernrennnnns —
W subocellata v. Marts, ......... [ P
A subpunctata Réel, ............... i
,, ualanensis Less. ....ccoeveennnn, Moluccas
¥ Septaria junghuhni v. Ma.rt%) ............
» suborbicularis Sow. ............. =
v ,» var, furcato-radiata v. Marts, I o Moluccaé
,, tesselata Lam. ...cooevvinvniininnns
s var. clypeolum Récl. ... L L
- 3 » oblonga v. Marts. ... e
- Lamellibranchia
- ¥ Pilsbryoconcha exilis Lea .......cccevveee..
‘f Nodularia contradens Lea .................. b =
T Iérientalis ] 17 TR . P —
* Pseudodon vondembuschianus Lea ...... =
: 0 zollingeri Mouss. o
Lamellidens evanescens Mouss, ......... o
Cyrena eximia Dkr. ......... =22
B expansa Mouss, ...cccsiisinninis e
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i EEEEEEE?‘ Remarks
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SlalsE a2 ]38
+* Cyrena impressa Desh. ......... S Rsseiarrent
,»  moussoni v. Marts., ............ i
" sinyosa Desh. ......... P . ER SO
* Batissa javanica Mouss. ........... R — -
i jayensia Lea ....iiidseaseiiiis
* Corbicula ducalis Prime .......cccovmeeennns
G gracilis Prime .......oeeeeeinaas
25 javanica Mouss. ....ccvevereinenns [ :_
P ovalina Desh. ........... ivER e P
. pullata Phil.  ...ccociininnnnnnnnns _
& pulchella Mouss. .....oeeceennnes e
. rivalis vd Buseh iicicens [l G ey
5 subrostrata Bullen .
i suleata Cless: .ioiiassiai
L




