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z Co INTRODUCTION RO RTINS

i Ekman in- his Zoogeography of theiSea (1953) used “shelf fauna”

J in' its w1dest dense; Theé terms “shore fauna’” and “coastal
cording ‘to Ekman are frequently used by both EnghSh and
wthiors, but ‘are not fully adequate to cotivey the IoWer hmxts
fa na in"question. The httoral holothunoldea referr d-to
do‘ not cover the entlre shelf holqth’ rlan fauna of a seaqﬂoor

‘THE ZOOGEOGRAPHICAL DIVISION OF THE INDo PACIFI ‘
Eknmn d1v1ded the warm—water fauna of the shelf 1nto two rnam
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Tuae HoroTBURIAN FAUNA OF THE DIFFERENT PROVINCES
oF THE- Inpo-Paciric OcCEAN

Table I lists many of the known littoral holothurians reported
from the different provinces of the Indo- Pacific-Ocean. The Indo-Wegt.
Pacific area has related and almost identical species of Holothurioides,
The explanation of the close relationship and similarities of the aspi-
dochirote holothurian fauna of this particular area is the proximity of
the different provinces with their continental shelves almost connecting
with one another. The Indo-Malayan region (Indian Ocean, West
Pacific and Southwest Pacific provinces) has its faunistic centre in the
‘Malay Archipelago.. The Indo-Malay Archipelago is. the world’s great-

~est archlpelago containing. large water areas less than: 200 meters in
depth. 'There is no other region in the world richer in species than
this partlcular area, and it is con51dered to be the “hotbed” of echino-
derms 1nclud1ng al} other marine life. Fa1t11e1 eastwald the number
of known spec1es of Holothunoldea lessens due apparently to the ab-
sence of more records of spec1es from the place Varlous 1nvest1gators‘
report that the marme lrfe toWard the east is poor compared W1th that
“of the. westward side of the Pacific, although others believe the contrary
“with regard to fishes. One of the reasons advanced for this ﬁndlng is
the direction of:the main currents, which are from. east to west,

The. HaWauan echlnoderm fauna, accordlng to H. L Clark and -
W. K. Fxsher, ﬂ"closely related ‘and identical to those of ‘the'isolated
oceanic islands the fatther to- the east they ‘are situated. ‘The. afﬁmty,
of Hawau s'fauna with the Arnencan shelf: fauna, to. thch the  fauna
of the: Galapagos Islands: belongs, is the same as with. that of the Poly-
-meésian. fauna.. .The fauna of the, Galapagos has been grouped with that :
-‘of Hawaii- and outer Polynes1a as, “Eastern Polynesmn fauna -

.~ The troprcal nd partly subtroplcal faunistic region ‘of Austraha,‘
a temperate one, The number of specles is not as .
2 k ica do-Malayan
" région by t many specxes are nevertheless common to both Many spe-
"cres of Holo :hur101dea are endemlc in Austraha, but they belong as’a
: &7hole 10 genera which are also represented in the IndoiMaldyan fauna.
: ‘,‘East-Pamﬁc fs the second great’ warm-water region of
“thk warmiwater: fauna of the' shelfi: ‘Tablé I1.-also- lists ‘mary species of
: holothur101dea common to both the tropical East Pacific and; the West
< Atlanti¢ Ocean.: Ekman considered the two fauna as a- faumsuc “unit,
- inspite of the presefice-of physical barrier, the 1sthmus of Panama. The
affinity- between the two marine regions is shownniot only by the holo:
thurian fauna but other marine life 1nclud1ng the fishes. To explain
the close faunistic resemblance between the two coastal regions which -
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re separated by land barrier, Ekman: postulated a -direct connection
n the past between the two regions. This direct connection of the two-
ceans has been corroborated by paleontological and geological evidences.

t has been shown that for long periods of the Palaeozoic and Mesozoic:
ras the Pacific had ‘a direct :connection with the. Atlantic -across the
sresent Central ‘America.- This -was changed in, the. Tettiary period..
’am in the Eocene; Oligocéne and Miocene- the two .oceans had a di-
ect ‘connection for con51derable period which, according to Schuchert,
s existed without 1nterrupt10‘n. This accounts for. the many identical.
vias of holothurians and other marine life in the two oceans.

The holothurians common to both tropical waters of the two oceans.
¢ said to be circumtropical. Holothurians. recorded ‘from the West
cific, Central ‘Pacific; East Pacific; Ind1an Ocean;and. the; Atlantic:
cean are circumtropical in distribution, “The occurrence. of identical
eciés around the troplcal warm waters may. be understood if the geo-
gwal history of the past is reviewed. It is said that across the greater-
irt) of our planet an immniense sea once stretched, mainly in an easterly
westerly direction; dividing the contments into ;two ‘main groups,.
outhern and a ‘northern group. . It: connected: the; East Pacific, the-
tral Atlantlc, the: Medlterranean, the’ ‘Indian: Qcean: and the West. .
acific: with one 'another: - According to Sitess thls extensive sea in:the:
lote past ‘was known as’ “Tethys”, the ‘nanie . of: the wife of the God
eanos Other names given~to: this :sea: are: Medlterramc, Mesozom
edlterraneah Numulite' Sea; Mesogee; etc, During the whiole of the
esozoic era and ithe ‘early Tertiary Period, the Tethys:Sea was.of con--
derable size:s, The Indo-West Pacific, the Mediterranean, the - tropical
antic and ‘Fast Pacific faunas were,. therefore, parts of. one major unit,
? ethys faunai . To: understand the present warm-water, fauna there--
t 'is of: great 1mportance ‘to. know  the., former 'Iethvs fauna\ thru

eontologlcal studies, . - o i : 0 ‘

One'of the most:interesting: facts 1s: that the early Tertlary Atlant1c
4 had a-distinct: Indo-West-Pacific. character similar . particularly to-
that of the Mediterranean fauna. . Many groups of ‘marine animals now
ind confined to the Indo-West-Pacific have also-been found to. have
sted‘in the East Atlantic Ocean. Although there was no.holothurian
rtéd among: the echirioderms becatse: they. do.not -usually:; foss1hze,
- present’ holothunan fauna shows several of them -to .be: circumtrop--
- “We_may cite:a: couple of them to illustrate the ‘existence of:
nucal spec1es around the trop1ca1 watets. of ;both oceans to g1ve hght
6 existence -of the Tethys Sea in'ithe Temote past. - olothurm imi-
LudW1g -and:-H. difficilis Semiper -are:among. the. several circum-
plcal species: hsted Thelr ‘ogecurtence, : particularly: on. both sides. of.
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the Atlantic around the entrance to the Mediterranean and the Req
Sea through the Indian Ocean, the West Pacific, Southwest Pacific ang
the Central Pacific, is a good evidence that these particular species were
already existing in their present habitats long before the formation -of
the land barrier between the two American continents and that of Ey.
rope and Africa. With the land barriers now existing, it is hard to
explain their circumtropical distribution through their pelagic auricula-
rian ‘larvae by way of the northern and southern tips of the different
continents, It is more logical to believe the former existence of the
Tethys Sea which- connected the Indo-Pacific and the Atlantic oceans
up to the Miocene of the Tertiary Period.
The intermigration of similar;or' identical spec1es of ‘holothurians
~within the Indo:Pacific area through their auricularian larvae is a pos-
sible explanation of the wide distribution of many. of. the. species listed.
Mortensen (1925) reported. that in his observation on . Stichopus cali-
fornicus (Stimpson), the auricularian larvae after the third ‘week still
remained for some. tiime: without much differentiation. . It is safe to
spetulate, ‘therefore, that an auricularian‘larva may remain p’e’la‘gic for
‘soine - time before: they settle: down to start their sedentary life; hence
it s p0551ble for them to be carried by- the current to distant places
usually in an: east to west direction, This also:explains why: there are
more species of holothurian listed in the West Pacific; Southwest Paci-
fic; and the: Indlan Ocean, ‘which fact confirmed :the ﬁndlngs of others::
that-the Indo- Malayan region -is the richest in marine life species.
Comparing: the ‘holothurian fauna known. from 'the ‘Atlanto- East-'
Pamﬁc region with those of the Indo-West-Pacific; two distinet: dlfferences
may be noted, namely; the entirely different species of the fauna and the
prédominance of ‘the: dendrochlrote holothurians over the asp1doch1rotes.
Although there are few: specles ‘that are almost blpolar in d1str1but10n,
yet the few known species from the western coast of South: Amef,'ca are
‘endemic to the place. The distinct differences of the holothurian fauna -
‘of the SoutheaSt Pacific from 'that of the oceanic islands of the. Central' :
Pacific may be explamed by the: deep ocean barrier- between them and',
the upwellmg of ¢old bottom Wwater along the southwestern coast of‘ N
SouthAmerica B At o b
" " “;the few dendrochirotes from the southem txp of South g
'Amerlca, Fsolus’ squamatus (Koren) war, segregatus Perrier'is also found
in the: Bermg Sea ‘of North America; - The: absence: of | this sPec1es in .
the East Pacific 'makes qtra b1polar form and «its b1polar dlstmbutlon,
may’ be 6xpla1ned by the Rehct Theory of Theel; Pteiffer and Murray
This species apparently was formetly -a. cosmopolitan warm-water form
and became extmct 1n the- trop1cal reglons for unknown lreasons, or it
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anged to a new form, thus leaving behind the. northern and southern
rts of this spec1es as a relict. !
“The Ambonesian region, named after one of the Mollucca Islands
Amboina, has become renowned as the locality of pioneer investiga-
ns on the Malayan animal world. Although the Philippines is among
¢'islands included in this region with the island ‘of Luzon forming
mangle with Borneo and New Guinea within which groups of marine
imals may serve as a zoogeographical indicator, the holothurian:fauna
$ not been fully worked out. = Carl Semper apparently is the pioneer
“the study of Philippine Holothurioidea. Semper’s list is not avail-
le although that of Seale with 66 different species were taken from
niper’s’ Holothurioidea of the- ‘Philippine Archipelago. Not all. the
lothurioidea listed by Seale from the Philippines were encountered
“the. writer in his survey of the:Echinoderm Fauna of Puerto Galera
y ~and adjacent waters, the Basilan: Channel around ‘Zamboanga, the
tankai Reefs of Sulu, the Taganak Barrier Reefs of the Turtle Islands,
jron Bay of Palawan, and: the Hundred Islatids and vicinity of Linga-
n Gulf. Semper’s materials were taken mostly from Bohol and vi-
iity. - From the:66 spec1es listed by Seale from: Semper’s record from
Phlhppmes, 17 species. were actually: encountered - by-the, writer,
ang 49 species not et yet. - So far recorded by the writer from the
erent localities 'in the! Islands are 48 different 'species . excludmg a
ple-of new: species; 18/ of Wthh were listed in: Seale’s check - list,
aving at least 35 spec1es not- 1ncluded therein: .Adding'to the 48 spe-
€s ecorded by the writer the 49 species listed in Seale’s list, which were
ot so far encountered, plus two new spec1es, there will be, all in'all,
specigs ‘of httoral holothunans from’ Phlhppme ‘waters, “Based' from
ollec tion: of ‘the' Allan:HancockFoundation which ‘the swriter had
: pporturuty ‘of going over and identifying, not much is known about
holothurian fauna of the other ‘places of the Weést Pacific except
se'-of Guam: and the ‘Midridana- Islands. - The: holothurian fauna -of
ése islands; ‘as identified: by the writer,- together with- those from the
awaiian - islands -of the ‘Central Pacific, are identical: in. most ‘cases
ith those of the Ph111pp1nes. This is also what is to be expected from
other places of the West Pacific area.': i . ey
.The Indian Ocean (warm waters) compuses the area between east-
1 Afnca and ‘Western Australia and the East: Indies, including the
ablan sea and the Bay of Bengal Forbunately the. holothurlan fauna
fithe area has been worked out by several: scientists. - ‘There are around
8 spemes of holothurlans reported .from , South  Africa . represented. in
geneta, all but one of 'whith are more ior less: cosmopolitan or at least
' cosmopohtan. -Of the 28 species, 12 occur on the Australian coast,
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but all are more or less common. The East African holothurian fauna
is:-'repr'esented by ‘32 species of 14 genera. Of the 14 genera, all but
.one (Patinapta) occur in Australia. Of the 32 species, 24 occur in
Australia. ‘The same genera and most of the species also occur through-
out the East Indian region. The natural explanation of the similarity
between the East African and Australian holothurian faunas, according
to H. L. Clark, is that each is a southern or southwestern extension of
the East Indian fauna. All the Australian species concerned are found
on the eastern coast, evidently migrants from the East Indies. The holo-
thurians of the western coast do not resemble those of East Africa as
much as those.of the northern and niortheastern coasts. The holothu.
tians of the northwestern corner of the -Indian. Ocean comprising the
Arabian -area, including the Red Sea, the Gulf of Aden; and the Persian
Gulf, according to H. L. Clark, have 38 species in a dozen genera, all
of which except 1 or 2 of doubtful validity occur in Australia and
throughout the East Indies. Around 16 species are endemic to the re:
- gion which confirms the belief that the Arabian region has been more
or less isolated for-a long period. ,

- Ceylon; which is ‘somewhat nearer to northwestern Australia than
is Mauritius; has around-51 species in contrast to only 28 from Mauri
tius. As far as species are concerned, only 10 of the species listed from
Ceylon‘.arefr‘epﬁoﬁtgd‘ as-yet: from Mauritius, but comparison with Aus-
tralia shows 26-speciés in common. ~Of the Mauritian holothutrians only
12 are Australian. In other words, 43 per cent of the ‘Mauritian holo-

thurians-and practically 50 per cent of those in Ceylon also occur in : '

Australia. .~ < - e A '
The. East Indian area ‘(Indo-Malay Archipelago) includes the en-
tire West and Southwest Pacific with the eastern part of Indian Ocean,

and is.considered ‘trhéj “hotbed” of echinoderms, if not of all marine life. - ’

There are:over 200 species of holothurians represented in some 40 or

‘more  genera; - The genera of the East Indian and Australian holothu--
rians are otherwise almost identical, according to the findings of HL.

Clark. The two small apodous genera Anapta and Labidoplax have

not yet been found in Australia, whereas all Australian genera occur

in the Fast Indies except the small apodous, genus Trochodota. Ac

«cording to H, L. Clark, an. examination of ‘the list of species found m :
the “two.  areas <reVeal‘s‘*‘that» 88 species of ‘the holothurians found in’
‘Australia are-endémic. - Of the remaining 76 species, 67 are East Indian;. -
the remaining 9 being New: Zealand or Pdcifi¢ species.” The Australian’

holothurians may then be said wtih certainty to be of East Indian origin.
- From. the! ﬁndings of ‘H. L: Clark and others, it has been pointed
out that the Fast Indies is the Pplace of origin of all'the tropical Aspi-
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chirote holothurlans that have spread all over the Indian Ocean: and
e Pacific areas. The over 200 species of holothurians: reported. from
e East Indies with some 40 or more genera proved the above assertion..
n area or province where there is the most number”of species of ani-
als is usually considered the place of origin ‘of the said animals.
asing it from _ this hypothesis, we may also conclude that the East
acific area, particularly the Gulf of Cahforma, is -the. place of origin
the Dendrochirote” holothurians. s ,

‘ ‘The North Pacific and South Pacific provmces, whlch are’ not in-
uded under the two main regions but which may be regarded closer
the polar regions, have the least number of holothurian fauna. The
ter listed about a dozen. spec1es from the North Pacific and almost
one . from the South Pacific. "(See chart). All the spec1es recorded
om the North Pacific are dendrochirotes and one single species of an
odous holothurian, whereas the two species from the South Pacific
aspldochxrotes. None of these cold-water forms is endemic to the
¢e.| The unequal distribution of the'North and South- Pacific holo-
ri n fauna is due to the unequal land masses and the differences in
e‘ipanses of the ocean. The’ North Pacific has great continental
ses ‘with almost continuous connections between ' the various. tem-
ate and arctic shelf regions, although it runs ‘through, chmatlcally
erent reglons. The South Pacific is the opposite of ithe North, with
e expanses of ocedn separatlng the' great shelf regxons, and with

ge tracts of abyssal deep sea.
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Legend

N.P. = North Pacific
S.P.= South Pacific

. E.P = East Pacific
W.P = West Pacific
NW.P=Northwest Pacific
SWP=Southwest Pacific
N.E.P=Northeast Pacific
'S.E.P=Southeast Pacific
C.F = Central Pacific
1.0.= Indian Ocean
A.O.= Atlantic Oceane
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