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¢ [fnow you, porchance, how that poor funmloss wiefh—
Tho Oyster—goms lus shallow moeonht ¢hnhice P

Whoto the sholl trks hun, or the scu-sand frots,

'hs loyoly lustic on us grwt *’
T Arnold

[~-THE TUTICORIN PEARL FISHERY.

Turicorin, the ¢ soattered town,” situated on the south-
west coast of the (Gulf of Manaar, [rom whioh the Madras
Government pearl fishery is oconducted, is, necording fo Sir
Edwin Arnold,! * a sandy maritime little place, which fishos
g few pearls, produces and sclls the groal pink conch shells,
exports rice and baskets, and is surrounded on the landside

by o wilderness of cocon and palmyra palms ”

Summed up in tHese fow words, Tulicorin does not
appear the importeni place which, in spite of ils lowly
appeargnoe when viewod from the sen and the apparent
torpor which reveals ilsclf to~tho casnal visilor, 1t is in
roality, not only as a medinm of communiontion hotween
Tinnevelly and Céylon, to and from which hosts of coolics
are transported in the couvse of evory year, but as being an
ifiportant mercantile conire for the shipment of Tinnevolly
cotlon, Jnggery, onions, chillies, &o.

"With rospect te the shipment of jaggoery, T was {old,
Guring o rocent visit to ‘Tuiicorin, thal, during the sonsons
ab which jelly-fish abound in the muddy surfnce waler of the
Tuticorin harbour, so groat 1s the drond of thoir sting, thai
coolies, engnged in oarrying loads of palmyre jaggory om
their heads thvough the shallow walor to 1he oargo boals,
have besn known to refuse {o entor the walor uniil a {reck,
free from jelly-fish, was olearod for them by two ocanoces
dragging & net between them.

Tuticorin is, indeed, * an abominable placo to land at,”
snd it 1s unfortunaie that it is ordeined by natuve that laxge
veggels shall not approach noarer to the shoro than a distance
of six miles or thorenbouts, being compolled, with due regurd
for their safety, 1o lie at anchor outsido IIare Island, ono of

]

U Ind Reatnited, 1887,
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& number of coral-girt islands in the neighbourkood, wheve
hares and partridges may be shot, and stuggish Holuthurians
captured in abundance at low tide as they lie impassive on
the sandy shore, which is strewed with broken coral frag-
menis, detached by wave-potion from the neighbouring
reof, and riddled with the burrows of mimble Ooypods (O.
macrocera and O cerafophthelma.) The habits of the latter
gpecies of orustacean are well deseribed by Sir J. Emerson
Lennent, who writes?! :—

“ The oeypode burrows in the dry soil, making deep excava-
tiong, hringing up literally armfuls of sand, which, with a spring
in the air, and employing its other lmbs, it jerks far.from its
burrows, distributing it in a cirole to the distance of several feoet.
So 1nconvenient are the operations of these industrions pests
that men are kept constantly employed aé Colombo in filling up
the holes formed by them on the surtace of the Gtalle face. This,
the only oquestrian promenade of the capital, is so infested b
thase active little creatures that accidents often occur throug
horses stumbling in their troublesome excavations,”

Not far from the north end of the fown of Tuticorin,
on the sandy shore, are the kilns, in whigh corals, coarse
molluse ghells (Ostrea, Venus, Cardium, &o.), and melobesian
nodules (calenreous algwmw) are burned and converted into
chundm,” i.e., prepared lime used for building purposes, and
by natives for ohewing with betel. A npative informs me
that in the Bombay and Bengal Presidencies and in the
North-Western Provinces pearls are bought by wealthg
nalives to be used instead of chundm “with the betel. In
India rolations and friends put some rice into the mouth. of
the dead before oremation, but in China ssed pesils axve used,
for {he same purpose. :

During my visit to Tuticorin in 1887, I used to" watch,
almost daily, grand, massive blocks of Porites, dvfreq and
various speoies of other stony coral genera, being brought in
oanoas from the reefs and thrown into the ground fo form
the foundation of the new cotton mills, wwhich, in consequence,
bear the name of the Coral Mills.

Leoturing at the Royal Institution ? on the ¢ Struﬂture;

Origin, and Distribution of Coral Reefs and Islands,’>

v -~ -
~
1 Sketohes of the Natural History of Ceylon, 1861, _ .
? The familiar house frogy (Rhracophorus mactlatys) of Madras 18 pn]ﬂulnﬂy
- fnown aa the ‘‘chunfum frog ' fiom its habit of sticking on.fo the ohunam

Oulls of dwelling houses,
3 Fyiday~Mavoh 16, 1888,
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Mz, John Murray slated thal “if wo except Bormuda and
one or two other outlying reols whore the {omperature may
oceasionally fall to 66° Fahr, or 64° I'ahyr,, it may bo snid that
yeefs are never found whero the surfaco temperature of the
wator, abt eny time of the yoear, sinks below 70° Fahr., and
where tho annual range ig greator than 12° Fahr, Intypieal
coral reef regions, howevor, the temperature is higher and
the range much less.” No regular serios of rcoords of {ho
temperature of the water in the cornl-boaring Gulf of Manaar
has as yet been made. The surface temporature, which I
recorded from time to time during my visit to Ramésvaram
island in the latter half of July 1888, varied from 79° Ifahr. {o
01° Fahr. botween the howrs of 7 A.M, and 6 r.m,

The following table shows the temperature range of
Tuticorin during the year 1887, the readings being telken In

the shade at 10 A.M, and 4 p a1, fee

Rango. Min,  Dax,

January e ‘e o 9O 76° 84°
Fﬁbl'uﬂry " s . 6° 789 84°
Mﬂl‘ﬂh ' ' e go 80° 8{)‘-'"
April o ., ‘o o, 129 79° 81°
May ‘o .o v 18° 83° 94°
*Tune ' ev e, 9° 86° 06°

July 10°  86°  66°

August o e . ,, 11° 84° a5H°
Septembor .. A 85° 040"
Oﬂtﬂhﬂ'r ‘e y .4 ﬂn Bﬂﬂ 86”
Novombor . ' A A 700 80°

Deocomber ., .. .. 11° 769 86°

—= Tuticorin has been celobrated for its poerl fishery from
a remote dale, and, as regavds comparativoly modorn times,
‘Frimr Jordanus, & missionaty bishop, who visited Indie about
the year 1330, tells us thal as.many as 8,000 boais were thon
engaged in the pearl fisheries of Tinnevolly and Ceylon,!

In more zecent times the fishery has beor conduoted,
successively, by the Portuguese, the Duteh, and tho JEnglish,
The following excellent desoriplion by Martin of the ponxl
fishery in the year 1700, during {he Dutch ocoupatlion of
- Luticorin, shows that the method of fishing adopted al that
time agrees, in its essontinl characlers, with {hat which is in
vogue at the present day -

“ In tho oarly part of tho yoar the Duioh sont out ton or
twelve vessols in difforont diroctions to tost thoe localitios in which

L

Svootor, Pearls and Deakling Lifo, 1880,
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it appeaved desivable that the fishery of the year should be carried
on; and from each vessel a few divers were let down who brought
up each & few thousand oysters, which were heaped upon fhe
shore in separale heaps of o thousand each, opened, and exame
ined. If the pearls found in each heap were found by tife
appraisers to bo worth afi dew or more, the beds from which tho
oysters were taken were held to be capable of yielding a rich
harvest ; if they svere worth no more than thirty sous, tho beds
wore consideved unlikely to yield a profit over and above tho
oxpense of working them. As soon as the tosting was com-
pleted it was publicly announced eithen that thers would or
that there would not be n fishery that yoar. In the former case
enormous crowds of peoplo assembled on the coast on the day
appointed for the comumencement of the fishery; traders came
there with wares of all kinds; the roadstead was crowded
with shipping; drums were beaten, and muskets fired; and
everywhere the greatest execitement prevailed until the Dutch
Commissioners arrived from Colombo with great pomp and
ordored the proceedings to be oponod with a salute of cannon,
Lfimoedintely afterwards the fAshing vessels all weoighed anchor
and stood out to sea, preceded by two large Dutch sloops,

which in due time drew off to the right and left and marked
the limits of the fishery, and when each vessel yeached 1fs place,

Lalf of its complement of difers plunged into the sea, each
with & heavy stone tied to hig feet fo make him sink r4pidly,

and furnished with a sack into which to put his oysters, and
having a rope tied round his body, tho end of which was passed
round a pulley and held by some of the boatmen. Thus
atlzlluippﬁd, tho divor plunged in, and on reaching the bottom

filled his sack with oystors until his breath failod, when he
pullod & string +with which he was provided, and, the signal
being perceived by the boalmen abovo, hg was forthwith hadoed
up by the rope, togother with his sack of oysters. No artificiads
applieances of any kind were wused to enable the men to stay
under water for long periods; they were accustomed to the
work almost from infanoy, and conscquontly did it easily and
well, Some wera more skilful and lasting than others, and if
was usual to pay them in proportion to their powers, a practice
which led to much emulation and occasionally fo fatal results,
Anxious to outdo all his fellows, a diver would sometimes
persist in collecting until he was too weak to pull the siring,

and would be drawn upeat last half or quite drowned, and vory
ofton & greedy man would attack and rob o succossful neigh-_
bour undor waler; and, instances were known in which divers
who had beoen thus treated toolk down kmives, and murdoysed
their plunderers at the bottom of the sea, As soon as all the
firat set of divera had come up, and their takings had been
examined and thrown into the hold, the second sotewent down.

Xftor an interval, tho first set dived again, and affer thom the
second ; afid so on turn by turn. The work was very exhaust-
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ing, and the strongest man could not dive oftoner than sovon
or oight times in o day, so that the day's diving was finishod

plvays before noon. ’

“The diving over, the vessels refurned to the coast and
di%chargod their cargoos ; and the oyslgrs wore all thrown into
a Ikind of park, and left {for two or {hree days, at the end of
~which they opened and disclosed their treasures. Tho pearis,
having bheen extracted from tho shells and carefully washed,
wore placed in a metal rocoptacle containing some fivo or six
colandors of gradunted sizes, which wero fitled ono into another
so a8 to leave a space betwoen the bottoms of every two, and
were piorced with holes of varying sizes, that which had
the largest holes being the topmost colander, and that wiich
lind the smallest being the undermost, When dropped into
colander No. 1, all but the very finest pearls fell through into
No. 2, and most of them passed into Nos, 3, 4, and 5 ; whilst
tho smallest of all, the seods, wore strained off info tho ro.
coptacle at the botiom. Whon all had staid in their propor
colanders, they wore clasgified and valued accordingly, Tho
largost or thoso of the firsl class wero tho most valuable, antl
it is expressly stated in the lotter from which this information
is exfrncted that tho value of any givon pearl was appraisod
almost exclusivelygwith reference to ils size, and was hold {o bo
affected but litlle by its shape and lustre. Thoe valuation
over, fhe Dutch generally bought the finost poarls, Thoy
considered that thoy had a rvight of pre-emption. At the
samne time thay did not compel individuals to aaﬁ il unwilling.
All the pearls taken on thoe first day bolongod by oxpress zosov-
vation 1o the King or to tho Sétupatl acoording as tho placo
off their taking lay off tho consts of tho ono or the othor, ~'1'ho
Dutch did not, as was ofton asserted, olaim iho poarls inkon
on #ho second day. They had othor and moro cortain modos of
msiting profit, of which the vory best was to bring plonly of
eash into a market where eash was not vory plontiful, and so
enablo themselves to purchasc at vory ensy prices. Tho amount,
of oysters found in differont yoars varied infinitely. Somo yoars
the divers had only to pick up as fast as thoy wero able and
as long as {hey could keep under wator; in others they could
only find a few hero and thore. In 1700 tho tesling was most
encouraging, and an unusually large numbor of lLoal-ownpras
took out licenses fo fish ; but tho season proved most disasirous,
Only o fow thousands woro iaken on the first day by all tho
divers fogether, and a day or two aftorwards not a singlo oystor
could be found. It was supposod by many that strong undoer-
ourgonts had suddenly set in owing to some unknown causo,
Whatever the causo, the resulis of the failure woro most ruinous.
Soveral merchants had advanced large sums of money to tho
boat-owners gu speculation, whielh wero, of course, lost. "The
hoat-ownors had in like manncr advanced money to the diverss
aud others, and they also lost tholr monoy.”

1
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In the present century the following fisheries have lakin
place :—

1822 .. .. .. ..profit  £13,000
1830 ., cho e .. Ao £10,000
1860""62 i{: LI " w '[lﬂa RH! 379,297

1889 .. . .o .. do. ,, 158,483

As to the ennse of the failure of the pearl oysters to reach
maturity on the banks in lerge numbers, in recent times,
excopt after long intervals, I, for my part, eoniess my igno-
rance. YV hether the baneful influence of the mollusea known
looally as stran (Modiolo, sp.) and killikay (Aeienla, sp.), the
ravages of rays (Drygon, &o.) and filo-fishes (Balistes),
poaching, the deepening of the Pdmban Channel, or currents
are responsible for the non-production of an abundant crop
of adult pearl-producing oysters during more than o
quarter of a contury, il wonld he impossible to decide, nntil
car knowledgo of lhe conditions under which the pearl.
oysters live is much morve precise than it is at present.

The argument that the failuro of the pearl fishery is
due to poaching is, from time to time, brought forward; but,
ag My, IH. 8, Thomas wisely and characteristically regnarks?
‘““ the whole system of the fishery has beon cerefully
arranged, so {hal everyone in any way conneoted with it has
g personal stake in pravauting poaching, and oyster poaching
is ‘not a thing that cen be done in ihe mght; it munst be
onrried out in brond daylight ; and, to be worth doing at afl,
it must be done on a large scale. Ten thousand oystors
cannot be put in ono’s pooket like a ‘rabbit, nor are {Move
expross lrains end gnme-shops fo lake them. Every singe
oystor has to be manipulatod, and it 1s only the few bost
that onn bo folt at onee with the fingor, and the usual way
is {o allow the oyster to rot and wash away from tho poaxrl.
Oyaters could not Le congigned fresh in boxos or hampers by
rail to distant confederates; they could mof even be landod
without its becoming known ; and, if known, evory ons is
interested in informing the Grovernment officer and stopping
poaching.” I cannab, however, refrain from quoting tho
following touching descviplion of an ideal poach in a recent

pamphlel :—

¢ Mutukuruppan  and Kallymuttn are two fisherffen
brothers : thay start out after thoir cold rico, ostentatiously to

P i _.. ]

* 1 Vide Report on Pearl Fisheriev and Chank Fisheries, 1881, hy {he Hon.
Ale. I, 8. Yhomuas.
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ot thoir linos rendy in their canoe, and paddle away to thoen
fishing ground ; thore they drvop their stono anchor: prosontly
one observes that it is warm and he wonld liko a biihe; ovor
tho side he goes down by his mooving rope to sco what tho
bdttim is like. o brings up a handfnl of oystors and givos
them to Thamby ; then Thamby thinks Lo would like a bathe,
-and he goes down also, and brings up & fisi full. When they are
tired thoy get back into tho canoe and opon their apoils, taking
out what pearls they ocan find, and pitchimng the sholls huok 1nto
the sea. This sort of thing goes on day altor day and yoar
aftor year up and down the coast, and {his will partiaily account
for the dead shells so often found on the banks, Is it to bo
wondered at that oysters take alaym at {his constant invasion of
their domain and naturally scek some other placo of rost ? ™

Far more prejudioial to the welfare of the oysters than an
oconsional raid upon them by a stray Mutukurupam or
Kallymuttu is, in all probability, the litlle molluse, séran,
which olusters in dense masses over large arens of (ho sen
Jbottom, spreading over the surfaoe of coral blocks, smotho®
ing and orowding out the rccently deposited and dolinte
young of the oystor, Time aiter tume thore is, in the cnro-
fully kept records of the Superiytendont of the Dearl Banks,
in one year a note of the presence of young oysters, eillor
pure or mixed with siran and® mud or woed, while, at the
next time of examination, generally in the following yoar,
the oysters had di“&ﬂppﬂ&l‘ﬂg, and the sdran remained. A

fow examples will suffice to make this point clear ;—
&

Devi Par'—0% fo 7} fathoms.

May" 1881. Young oyslors mixed with sooram * and mud
~v 1882, Booram,

LDermandu Par-—0G fo 8} falhoms,

May 1880, A fow oystors of ono yonr apo.
w1881, Young oystors mixed wilh sooram atd mud.
» 1882, Booram.

Athombady Par—7% Lo O falhoma.

May 1880, Covored with sooram. '
~ 1881, Large number of oysters of one yenr ngo, witl
gooram 1 some places and rovorod with woods,
»{ 1882, No oysters ; sooram in somo placos,

. ‘The bank, which was fished during the vecont fishery, i
situated about 10 miles east of Tuticorin, and known us the

——
el I L T —— i — - . T

v Dar or paay = bank, 2 Sooyam = sy in, .

E_
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Thelayiram Par, the condition of whioh, as regards oyster
supply, since the year 1860, is ghown by the followiung
exiract from the records :—

April 1860, TPlonty of oysters 3} years old.

Nov., 1861, Oysters smrco ; nearly all gone.

April 1863, Booram and killikay with some young oystors.

Noy. 1865, .

April 1866,
, 1867, »Blank,

Nov.

Aypril 1869,

Mar. 1871, Tive oysters with a quantity of sooram.

Fob. 1872 Tive oystors of 8 years age found,

May 1873. Three oysters found.

Jan. 1875. Three oysters of 2 years age found.

May. 1876, North part blank,

" April 1877, South part blank.
» 1878. Thickly stocked with oysters of 1 year ago.

May 1879. | o
< 1880, § B *
s 1881, Some oysters of 1 year mixed with killikay,
,, 1882, No living oysters; dead shells and gooram.

anlk.

April 1883, Three oysters feund, ®
Mar 1884. Plenty of oysters of ons year age; clean and
henlthy, *

From 1884 the bank was carefully: watched, and the
growth of the oystors continued steadily, unchecked by
adverse conditions; as the following figures show —

(March 1884 weighed 1 oz,
Qatober ' ' 31 4,
Maroh 1885 ,, 63 4,
Oﬂtﬂbﬁl‘ y9 3y 7 1
10 shells lifted.{ April 1886 ,, (£ 3T
November ,, yy 82 »
Maxch 1887 ,, 10§ ,,
Oﬂtﬂb er T 1y 13 33
{ November 1888 ,, 154 ,,

In Novemher 1888 15,000 oystexrs were liftod and their
product valued by expert pearl mervohants nt Rs, 206-13-9,
7.6,, Rs. 18-13-8 por thousand ! as shown hy the following
copy of the statement of valuation i~

1 The product of 12,000 oysfers lifted from the TCaylon pearl bank,
the fishing of which fook placo synchronously with that of the Tulicorin
anle, in Novombor 1888 was valued al Re. 122. A ffrihor yumplo of
12,650 oysfors, lifted in Februory 1889, was valued al Ry, 142,
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It may not be out of place to elucidate the meaning of
some of the terms used in the above statement, and L oannot
do betterthen quote from the excellent article on the Penrl

Tisheries of Ceylon by Mr. G. Vane, O.M.G., who writes.as
follows ! ;e R

“ Borting and sizing tho pearls into ten differont sizes, from
the largest to the smallest, is done by passing them through ton
brass sievos of 40, 80, §0, 80, 100, 200, 400, 600, 800, and 1,000
holos . . ... each of the ten sizes may include somo of every class
of pearls; the 20 to 80 and 100 may each have the dni, analare,
and kellipé kiads, and this noecessitates the operation of classing,
which requires great judgment on the part of the valuers.

‘“ Perfection in pearls eonsists in shape and lustre, viz.,
sphericity and a silvery brightness, free from any discolouration
and, acecording as the pearls possess these essentials, the valuers
assign their appropriate clags, namely,—

““ Ani ‘o .. Perfect in sphericity and lustre.

“ Anatari ., v« Followers or companions, but Iailing

o somewhat in point of sphericity or*
lustre, ,

“ Magankd ,, .o Imgfrfect, failing in both points, especi-
ally in brilliancy ofecolour.
‘“ Kallipg .. .« Failing still more in both points.

“ Kuval ., .+ A double pearl, somoetimes dni.

¢ Plgal ., .. Misshapen, clustered, mors than two to
ench other.

‘¢ Madanku .. Tolded or hent peaxis.

“ Vadiva .. .. Beoauty of soveral sizos and classes.

“ Pl ¥ o  Small pearls of 800 to 1,000 sizo.

¢ The penrls having been thus sized and elassed, each ¢lass
is weighed and recoxded in Aelafichn (kalungy) and masehdds
(manjadey).

“ The fafatichu is a bross woight aqual, it is gaid, to 67 graing
Troy. The maesichdds is a small red borry *; sach berry, when
full sizad, is of nearly, or oxactly the same weight; they are
rockoned at twenty to the kalafichu.

. “*The weights being ascortnined, the valuation is then fixod to
each penr] class or set of pearla according to the vespectiva sizes
and olasses : the inferior qualitics solely according to weight in
kalatiohy and mafichddi; the superior dits, enafari, and vadivu ave
not valued only by weight, but at so much por cheve of their
woight, this cheve being the native or pearl valuor’s mode of

_'_..m.

U Journal, Ceylon Branok, Noyal Asialte Society, 1887, vol. X, No. 34.
Paper read at the Conforonce Mecting of the Coloniyl and Tndian Tixhibition,
Orelober 6, 1886.

3 Tho scod of Adbrus precaforns.,
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agsigning tho %}mper value by weight to & voluable articlo of
small weight, form and colour olso considoroed.”

The poarls of commerce are, of courso, for tho Mmost part
those which are formed within the soft {issuos of tho animal,
and not the irrogulny pearly oxcrescongos (oddumutble) which
are found as oufgrowths of the nacreous layor of tho shell,
froquently at the poinl of insertion of the adduclor musolo.
The nacreous layer of the Gulf of Mananr pearl oysior shell
is very thin and of hardly any commercial valno, tho sholls,
after tho extraction of tho ponrls by the process of docom-
position, heing used mainly in tho manufacturo ol chundm.

As rogprds the onuse of the formation of pearls, concern-
ing which many theorios have beon hazarded, the most
prevalent idea being that they aro a ‘* morbid seoretion ”
produced as the result of disease, I may quoto from {he
excellent ¢ Guide to the Shell and Starfish (talleries in the
British Museum (Natural Ilistory,)’! whioh tolls us that
some small foreign body, which has accidentelly penotratod
under the mantle and irritates the animal, 1s covoved with
guccessive conceutric layers of naore, thus altaining somo-
times, but rarely, the size of o ?nmll filberl., 'I'ho naocro is
gonerally of the well-known pearly-whito colour, very ravely
dark, and ocensionally almost black.? Tho elforl ol the
amimeal to geb rid of the iritation oansed by a foroign sub-
sbanice botwoen its valvos, by ocovering it ovor with naore, and
thus converting it into a ponarl, is slrikingly illustrated by
twd speoimens in whieh, in tho one case, an onlire fish, nnd,
in the othor, & small crab hag boon so enclosed.  According
to Strector (op. cit.) tho nurolens of the poarl may bo eithor
a grain of sand, tho frusiulo of & dietom, n minute parasito,
or ono of the ova of Lthe oysters, 1hin layers of oarbonate of
lime being depositad around the objool coneontrically, like
the suscessive skinus of an onion, unf,i% it is encysted,

Writing in 186938 ag to whal niay bo tormod tho worm
theory of pearl formation, Dr, Kolaart statod that ¢ ag this
report may fall into the hands of scioniific men, I shall
merely mention -hore that Monsieur Ilumbort, & Swiss
Zioologist, has, by his own observations at the last poar

— - U e mhd 3 “ -

1 Printed by ordor of the Trustoss, 1888,
# Amgong the poarls from the samples Nlted al Tulleorin in Novombor
1888 there 18 ono dumb-bell shaped spocimon of which one half is white,

the other dark brown,
¥ Report on (1% Natural IListory of the Pearl Oystor of Coylon, 1858-50,
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fishery, corroborated all T have slated abouf the ovaria or
genital glands and their contents, and that ho has discovered,
in additibn to the flarie and cercaria, three other parasitical
worms infesling the viscera and other paris of the pgar
oyster. We both agyes that these worms play an important
part in the formation of pearls, and it may yet be found
possible to infeot pearls in other beds with these worms,.and
thus inorense the quantity of these gems. The nuoleus of
an Amorican pear] drawn by Mobius is nearly of the same
form ns the cercaria found in the pearl oysters of Usylon,”
The * corcaria ”” referred to were, probably, Cestode worms
(Anthocophnlus, &o.), which ave found in the internal organs
of various fishes caught off the coast of Southern India, and
gave rise to a soare in the Hwopean fish-loving community
8 fow years ago. During the recent fishery in only a fow
out of many hundreds of oysters which I examined did I
find small nemertine worms living on the mantle or gills of
fho oyster, so {that their prosence cannof be regarded as g
common or ¢sgettial oocurrance,

The Gull of Mannar pearl oyster (Awicule fueata, Gronld)
is represented ia plate 1, ag it appears afigr removal of one
valve of ifs shell, the ¢ ovarium,” manile, gills, sdductor
muscle, and byssus being exposed. 'The presence of’ o small
pearl imbedded within the substance and projecting from
the surface of the ¢ ovarlum ” is indicated at A. The byssus
(B}, of whioch the funolion has given riso 1o much disoussion
and speculalion, is made up of o bundle of tough, grown-
colowred fibres, scoroted by a gland in (he foot, and is
oapable of being prolruded beyond, or relracled witlnm the
gholl By its means the animal is enabled to anchor itgplf
on tho sea-hotlom o a neighbouring oystor or othor molluse
shell, cornl-Dlock, melobesian nodule, or othor convoment
object ; and if is snid that tho animal can, evon in the adult
stago, voluntnrily shill its position and migrete 1o a cona
siderable distance, That the young oysler can, during its
phase of exislenco as n minule, [ree-swimming organism
wander gbout and eventually seltle down on some congenial
spot no one will dispule; bul the evidence that the adulb
oyster oan, under natural conditions, migrale to any con-
siderable distance is wholly insuflicient, evon though il has
been demonstrated Ly experiments thal a young poarl oyster
under unnatural conditigns in a soda-water lumbler full of
sea-wator onn, though woighted with two olhor ‘oysters of
noearly its own size, climb up n smooth perpendécular surfnce
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at the rate of an inch in two minutes. The mysiorious
disappearance of the oysters from the Ceylon pear! bank
prior to a recent fishery must, I think, be attvibubed to the
action of a sirong under-ourront, and not {to voluntary

migration of the headless molluse.

+ + i * # [ ]

The recent Tuticorin pearl fishery was carvied on from a
temporary improvised village, erected on the barron sandy
ghore at Salépatturai, ¥ miles north of the town, end built
out of palmyra and bamboo, the inflammabilily of which
was demonstrated on more than one ogeasion, The villugo
consisted vf the divers’ and merchants’ quarlers and hazbrs,
where, ns the fishing progressed, the product of the oyslors
was exposed for sale; bungalows for the oflicials connected
with the flshery; a tent used by mysell as a zoological
laboratory ; dispensary; kottus (or koddus), i, onolosed
gpaces in which the coutting, decomposition, and washing of
the oysters are cartied on; a Roman Cathelic chapel ; and

the inevitable isolated cholera quarters.

The fishery ogmmenced on the 26th of February under
a combination of adverse conditfons whioll sermously affeoted
the revonue, viz.,, the presence of the penyl bank at a
distance of 10 miles from the shore and in 10 faihoms of
water, and the co-existence of a fishery on the Caylon coast,
whers the oysters were to be oblained nt & distance of about
5 aniles from shore and ot a dopth of b to 7 fathoms, The
naturad result was that tho natives, keonly slive to thelr own
intewests, went off with their boeis from tho Madras seaport
towns of Pémboan and Kilakarai to the Ceylon fishory,
where they could esrn their money more oasily and with
less discomfort than at Tuticorin, leaving tho Tuticorin bank
to be fished by a meagre flect of about 40 hoats,

An excellant acoount of the method of condusling {he
earl fishery at Tuticorin has been published in the ¢ 1land-
ook of Directions to the Ports in the Presidency of Madras

and Ceylon,” 1878, from which tho following vaxies only in
points of detail. & _

The landwind, under favourable conditions, sommences
to hlow soon affer midnight, and a signal gun is fired by the
beah master as & warning that the floet of native Loats,
ench with its complement of native divers, can siarl out to
gen, their doeparlure heing accompanied by o good deanl of
noise and excitement. The bank should bo reashed by day»
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light, and the day’s work commences on a signal being given
from a schooner, which is moored on the bank throughout
the fishery. An attempt is made to keep the boats fogether
within an area marked out by buoys, so as to prevent the
bank from being fished over in an iaregular manner, and the
temper of ‘the Kuropean officer in charge of the schooner is
gorely tried by the refusal of the hoatmen to comply wilh
the conditions., All being ready on bosrd, a diving stone,
weighing about 30 lbs., to which a rope is attached, and a
basket or net fastened in a similar manner are placed over
the ship’s side. The ropes are grasped by the diver in his
loft hand, and, placing a foot on the stone, he draws a deep
breath, and closes his nostrils with his right hand, or with a
metal nose clip which he wears suspended round his neck by
n string. Af a given signal, the ropes are let go, and the
diver soon reaches the bottom, his arrival there being indi-
onted by the slackening of the rope, He then gets off the
diving stone, which is drawn up to the suriace, and, after
filling the basket or net with oysters, if he is on a feitile
spot, gives the rope & jerk, and comes up to the surface to
regain his breath. .

The ceontents of the basket or net are emptied ento the
boat, and the live oysters separated from the dead shells,
débris, &o. The divers work in pairs, two fo each stone,
and the oyslers whish they bring up are kept separate from
those of thoe other divers. A. good diver will remain belgw
the surface about H0 seconds, and, exceptionally, 60, 7{ or

even 90 goconds, ]

The largest number of oysters collested as the result of
p gingle day’s fishing by 41 boats during my visit 1o the
fishery was 241,000, giving an average of 5,378 oysters per
boat, & very small quantity when compared with the results
of the (Jeylon fishory in 1867, when the daily yield vamed
from one to one and a hplf million oysters, some boals
bringing loads of thirly fo forty thousand,

F'rom experiments made with divers equipped with diving
helmets, gathering stones instead of oysters, by the late
Superintendent of the Madyus Harbour Works, it was caleu-
culated ! that a pair of helmeled Qivers could together send

lﬂﬂl&ﬂda Madras Domrd of Revenus Resolution, No, 677, dated 3rd August
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up 12,000 shells an hour in shallow water, or, pllowing for
delay in hauling up in 12 fathoms of water, say, 9,000 gholls
an hour; and a8, allowing for shifts, each diver should work
four hours a day, the quantily sent up by a pair of divors
in a day would be respeotivoly 4 X 12,000 = 48,000, or
4 x 9,000 == 86,000 shells a day, which i8 equivalent to
‘the work of 24 or 18 noked native divers sgnding up 2,000
a day.

The results of the work done by tho two helmoted divers
who were employed as an experiment; at the Tuticorin fishory

fell far short of this ealeulation, and compared unfavourably
with the,werk done by the skilled native divers without

helmets.

The diving operations cease for the day somoe time aflor
noon, and the boals, if sided by a favourable sea breozo,
reach the shore by 4 ».m, their arrival being awaited by
large mowds of natives, somo of whom ocome: from ouriosity,

eothers to speoulate on a small scale. On reaching the shore
the boats are quickly made fast in tho sand, and the oystors
oarried on the heads of the divers into tho kotlu, whoro they
aro divided into*separate heaps; each set of divors dividing
their day’s produocs into threo equal portions. One of these,
gsolected by the Superintondent of the Fishory or some other
official, becomes the property of the divors, who quickly
remove their share from the kotin, and, squailing on the
sand, put their oysters up for sale at prices varying from
eliout 15 to 40 for o rupee, On the fivst day of the Ashory
the oyslevs, for a short and to tho divers luoraliva time,
welo sold for four annas & picce. Tho two honps which aro
loft by the divers in the kollw beoomo {ho praperty of
Government, and are countod by ogolies engagod for il
purpose, Usually about 6 ».u, Lﬁ,n Grovernment oysters nro
sold by publio anction, duly announced by tom-tom, being pul
up in lots of 1,0005 and the purchaser can, subjoet to tho
consent of the auctioneer, lake o sertain numbor of thousands
at the same rate as his winning bid. Occersionally o combi-
nation is organised among the morchants who are buying on
a large soale, and gome 10 the auoction detormined nol to bid
more than a very small fixed sum per 1,000, A siruggle
then takes place between the auctionoer and morchants, the
former refusing to sall, {he latter rofusing {o reise thaiy
price ; and the struggle invariably ends in tho eollapso of the
merohants when thoy find that thoir supply of oystors is out



20

off. No oredit is allowed, and the buyers, as soon as they
have paid their money into the treasury, remove their oysters
to the wdshing kotftus, or send them away up-counfry hy
railway,

Buyers of oysters én o very small soale open them ot
once with a lenifs, and oextract the pearls by searching about
in the flesh of the animal ; but, by this method, a numher-of
the very small pearls are missed, and it would be impossible
to carry it out when dealing with oysters in large numbers.
Boiling the oysters in water and subsequent extraction of

tha pearls from the dried residue might be, with advantage,
resorted {0 as o more wholesome and less unsavouyy process
than the one which is commonly resorted to of leaving the
oysters to putrfy in the sun, and subsequently extraocting
the penrls from the residue after it has been submitted to
repeated washings to free it from the prevailing maggots,
pulpy animal matter, sand, &0, The process of putrefaclion
18 greatly aided by flies—big red-eyed blue-bottles, At the,
Ceylon pearl fishery, which I was sent to inspest onr the
termination of my work at Tuticorin, the merchants com-
plained at first of tha seareity: of flies ; but, later on, there was
no cause for complaint, for they were present not only in the
koftus, but in other parts of the camp, in such emormous
numbers a8 to form & veritable plague, covering our clothos
with o thiok black mass, and rendering the taking of food
and drink a diffioult and unplessant proooss until the evens-
ing, when they went to rest after twelve hours of unceasing

activity, .

For months after the conclugion of & pesrl fisheyy poor
natives may be seen hunting in the sand on the site of the
pearl camp for pemrls, and it is reported that in 1797 g
common fellow, of the lowest class, thus gol by aceident tho
most valuahle pearl seen that season, and sold it for a large

sum.

f

Towards the latter end of 1888 it was suggested that an
elootrio light apparaius should be aoquired in connection
with the pear] fishery, by meauns of which onoe would be able
to oxamine the condifion of the bank from the deok of a
ship, and whieh, it was thought, would help to solve %ho
enigmas {liat still hang about the migrations of the pearl
oyster. The notice of QGovernment was drawn to the faot
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that & boat had been fitted up with s brush-dynamo and
eleotric globs for the pemrl fishery in South Australin by o
Glasgow firm, During a receni visit to Hurope, I made a
series of inquiries as to the possibility of obtaining a light,
such as was vequired; but, though there was abundant
evidence as to the use of the electrio light for surface work,
‘salvage operations, and sciontific dredging,! tho general
opinion of those best qualified to judge wis thal it would,
for the proposed purpose, be a failure. It has beon sug-
gested by Mr. G. '%jV Phipps, who was for many years
Superintendent of the Tuticovin pearl banks, that, if a sheet
of thick glass could be lel into the lower plales of a vessel
and thers protected both outside and inside In soms way
from acoident, a study of the sea-bottom in clear wadier,
either by day with the sun’s rays or by night by {he use of
o powerful eleotrie light, might be made. In a letler to
Government Mr, C. I8, Fryer, Inspector of Fisheries, makes
the sound suggestion * that the obsexvations which the Gov-
ernment of Madras desire Lo make upon the habits of the -
pearl oysters would be greatly facilitated by the employment
of a diver equipped with an ordinary diving dvess, By this
nieans g prolonged stay could” be made by an observor on
the seb-bottom, who could not only make an acourato surve

of the bed, but conld pericdically examine the same ground,
select specimens, and make minute observalions, which would
be impossible to a native diver, whoss sty at the bottom is
limited 1o o minnte or go0.” o these remarks I may oadd
my own experionce af the Tuticorin flshery, where, by
examination of the shells of tho oyslers bronught up by the
divers, by expending small sums of monoy which temptod
the native divers Lo bring me such marine animals as thoy
met with at the sea-botlom, by conversation with the
Furopean divor, who was, furthor, able to bring up lnrgo
coral blocks (Powites, Madrepora, Ilydnophora, Poctllopora,
Lurbinaria, &o.) for examination, and by dredging, I was
able to form some ides as o the condilions under which the
poarl oysters were living. On olear days it was possible to
distinguish the sandy from the rocky palches by the ellscl
of light and shade, and from hanls of the dredge over ihe
former not only meiy mollusen, &o., but slso spocimens

._....’ -
-

< ; Fide Herdman's nd dunual Report on the Pufin Island Biologieal
fafion.
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of Branchiostoma, sp.! (Lanoelet) were oblained, of which
the largest measured two inches 1n length, Mollusea were
also obtained in great variety by passing the débris, which
was swept from the floor of the kottoo every day after the
oysters had heen oleargd away, through sieves, The big’
Muver anguliferus (Blephant Chank) was brought in from
the banks by the divers nearly every day, and the animal
~ sorved up for théir hard-earned evening meal, The oysters

ghells were largely encrusted with bright-coloured sponges,
of which the most conspiouous wes Claihric indica (. sp.)
an erect-growing bright red species, recorded hy Mr. Dendy
in his roport on my second ocollection of sponges from the
Gulf of Manaar? Very abundant, too, was the large cup-
shaped Pefrosia festudinaria, of which a speoimen in the
Madras Museum measures 1§ feet in height. Xnveloping
the oyster sholls were {angled maesses of marine A/ye,? and
floaling in dense masses on the surface was the Sargasso
weed, Sargassum vulgare. 'T'he various minute living organ-
" {sms entangled in the meshes of the Algm must serve as an
efficient food-supply for the oysters. T'he outer surface of
the living oyster shells was frequently covered with delicate
Polyson, which also flourished’ on the internal suriace of the
dead shells in the form of flat or arborescent colonies, , In no
single instance did I see an oyster shell from the Tulicorin
bank enocrusted with coral ; whereas at the Ceylon fishery,
on the sole oocession on which I had an opportunity of
examining the oysters brought in from the pearl bank,d
found the surface of a large number of the shells, both dead
and living, oovered, and froquently entirely hidden frem
view by delicale brenching Madrepora or Pocillopora, or the
more massive Astrwa, Cwlorin, Lydnophora, Galaven, &o, A
ﬂﬁeaimen of Glalawes onorusling a pingle valve of an oyster
ghell, which I picked up on the shore and is now in the
Madras Museum, weighed as much as § oz, 15 dwts.

Soveral species of Helidnoderm, which have not hitherio
been recorded from the coast of the Madres Presidency,?

T

I Specimens of dmphiovua beloheri, Gray, wero obtrined by Mr, (iles,
when dredging from the Marine Burvey 88. ¢ Investigator” off Seven Pagodas
(Muhabalipuram; 30 miles south of Madias dming the senson 1887-88,

¢ _dnn. Mag,, Nat, Ihst., Fob, 1889, .

3 The collection of Alge made nt Tuticorin hns boon sent Lo the British
Museum (Nat, History) for identification,

4 Vido Pros., Zool. Sos., Hond., Juno 10, 1888,
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ware brought up by the divers, and have beon seni te my
friend Prn%essm Jelirey Bell for identification.. Of recorded
species those whioh were brought on shore most fruguontly
were the orimson-lake coloured Orenster &incki, and tho long-
armed, usnally salmon-coloured inekie lmvigain, nnd, not
unirequently, dense elusters of Autedon pelnnia wore found
in orevices hollowed out in coral blooks, frpm +which also,
'when broken open, specimens of Ophiuroids (commonly meot
with their arms turned round the brauches of & Glergonda,
or in the canal system of gponges), Annelids, Crusiaceans,
and stone-boring Mollusca (Lithodomus,  Parapholas, Vene-
rupis, &o,) wero obtained.

e g — - e er——
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IT—NOTE ON PEARLS FROM
MYTILUS AND PRACUNA,

"l

In addition to the pearl oyster of the Gulf of Mannar, two
other pearl-producing mollusce (Mylilts smurgydinus and
Placuna placenta) are to be found i the Madras I’residensy :
the former in the Sonnapove river in the Glanjam distriol,
where they are, or were till recently, the source of a local
industry ; the latter on salt mud flats and in ocanalg in
various parts of the presidemcy, ey, Pulient Lake, the

Buckingham Canal, Tuticorin, &o.

As vogards the former (I smaragdinus), samples of the
pear]s were sent to Government by Mr., R. Davison, when
Acting Collector of Ganjam in 1875, and examined by f'ptamm'l
merohants, who yeported that they wore of very inferior
quality and of the desoviption termed ¢ rejected pearxls ” by
the ftrade, and valued & big discoloured pearl at Rs, 1-8-0
and the ;whole sample at Rs. 7. Tho following extract is
taken from a letter to (fovernment by Mr. Davison, who, a8
the result of a visib to the mussel beds, which ‘was resented
by the natives who were interested in kooping the habitat
of the mussels seoret, suggested that, if tnllmn in hand and
proporly treated, the pesrls might eventually becomo o [ruit

ful gouree of revenug ;(—

‘“ Bonnapore is o small figshing villago situated near the
mouth of a river to which it gives its name, and which is about
12 miles sonth of Gopaulpore, TFor some miles up tho river
there are large beds of the oxdinary edible oysters, which find a
ready market at Berhampore and olsewhore. Mized up with
the ordinary oysters, and adhering most tonnciously {o their
beds, are the bright groen mussels, from which the pearls are
produced.

** T had fivo canoes, with four divors in each, of work, and the
place where we were most successful is situated about fivo
miles from the mouth of the viver and about half s milo hoyond
the onstom house. [BHach diver brought wilh him a long bam-
boo pole, which he drove with all his might into {tho oystor
bed at a deplh of from ten to twelve feet of wator according to
tho state of the tide. He then dived to the botlom, and holding

' *
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on to, or keeping near the hamboo, broke off as large a mass of
oysters as he could conveniently bring to the surface in one
hand, and. with the other he helped himself up the bamboo,
Any mussels thet were found adhering to the block of oysters
wore gesured, and the oysters were returned to the water, as
thousands of them hawe already, from time to time, been ex.-
aminad in vain, I was amazed at the dexterity and rapidity
with which the divers opened the mussels with kunives made for
the purpose; ahd the expert menner in which they ran their
thumbs over the molluscs, detecting in an. instant without fail
the most minute sesd pearl not larger than a pin's head, leavos
no room for doubting that long practice has made them perfect
in this particular branch of what has hitherto been to them a
highly Inerative employment.’* ‘

The flat, transparent shells of Placuna placenis (window
shell) are wsed in China and at the Indo-Portuguese Sebtls-
ment (toa as a substitute for window glass ; and the small
gam‘lﬂ which the animal produces are exported to India to

o valeined into chundm, which rich natives chew with their
woll-beloved betel, and are said to be burned in the mouths
of the dend.! Ko far as I am aware the pearls whioch might
be obtained from the masses of Plecuna which live in the
mud flats of Southern India have mot bBen utilised as an
article of commerce. But an extensive Placuna pearl fishery
has been carried on at Tamblegam lake in Ceylon ; and some
idea of the abundance of the molluso may he gathered from
the faof that the quantity of shells taken in the three years
prior to 1868 could not have been less than eighteen milliops.

¥Vide Tonnent's Ceylon, 11, 492,
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IIT—THE TUTICORIN CHANK
FISHERY.

Tre sacred chank op sankh is the shell of the gastropod
molluge Turbinells rapa, of which a full-grown specimon Is
reprasented on plate I, and is, like the peaxl oyster and the
edible trepang (Holothuria marmorata) a commercial produot

of the Gulf of Manaar,

The chank whioh one sees suspended on the forchead
and round the necks of bullocks in Madras is ot only used
by Hindus for offering libations and as n musical instru-
ment in temples, bub is also out into armlets, bracolots, and
other ornaments, and wriling in the sixlecnth century
(tarcia says’i—

¢ And this ehaneo is o ware for the Bengal fxado, and formerly
produced more profit than now. ... ..and thers was formerly
g custom in Bengal that no virgin in honour and osteom could
be corrupted unless il were by placing bracelots of chanco on

hor arms ; but sinoce the Patins eame in, this usage has more ox
leas ceasad, and so the chanco is rated lower now.”

* The chank appears as n symbol on somo of the coins of
the Chalukyan and Péndysn empires, and on {the modern
coins of the Réjas of Travancoro.

The chank fishery is conducled from Tuticorin, and the
shells are found in the vicinily of tho poarl banks, in ahout
7 to 10 fathoms,? either buried in the sand, lying on tho sea
bottom, or in mandy orevices between blocks of coral rook.
The fishery goes on during the north-east monsoon Irom
October to May, and is worked by naiive divers, who, put-
ting their foot on a stone to whioh o long ropo is alinched,
are lot down fo the bottom, carrying a nel round tho waist,
in which they place the chanks as they colleol them. The
ghells of the chank are geatlered aboul, and nat agpregated
together in clusters like those of the pear] oyster, so that the

h- gl

1 Tade Yulo and Burnoll Hobson Jobsen, 1880,
*For n discussion of the ehank as an onomy of the penrl oystor, vide
My, H. 8. Thomas' Repor{ on Pemr } Fssherres and Chank Fisho ws, 1884,




32

divers have to move ahout on the hottom from place to plage
in seorch of them., The divers usually stay beneath the
surface from 40 to 50 seconds. The longest dive which I
have nmiyself witnessed was 54 seconds, and on that oceasion
the diver, on his retwin to the surface, innocently inquired
how many minutes he had been under water, A single onse
is on record qf a native diver being drowned from over-
loading his net, go that he was unable to rise to the surface.
I oan find no record of the death, in recent yosrs, of a diver
at the hands of a shark ; but dread of sharks still olings to
the divers, and I read in the Zimes of Ceylon during the
recent pearl fishery that * al present there are said to be 150
boats with their full complement of men, all waiting at
Kilakarai in readiness to proesed to Dutch Bay, but they
will not leave until after some festivities which ocour on the
16th ingfent, when it is ocustomary for them fo pray for
protection from sharks, &o,, while engaged in diving.”

urther Tennent writes ! 1w

‘“The only precaution to which the Ueylon diver devotedly
vesorts is the mystie ceremony of the shark-charmer, whose
exorcism is an indispensable preliminary to every fishery. Tliis
power 1 beheved to be hereditary; nor is it supposed that the
value of his ihicantations is at all dependent upon. the religious
faith professed by the operator, for the present head of the
family happens to be a Roman Catholie. At the time of our
vigit this mysterious functionary was ill and unable to attend ;
but he sont an aceredited substitute, who assured me thwt,
nlthough ho was himself ignorant of the grand and mystic seoret,
the fact of his presence as a vepresentative of the higher
authority would be recognised and respected by the sharles,’

The number of chanks collected in a day varvies very
much aceording to the number of divers employed and other
conditions ; and the records show that as many ag 6,000
or a8 fow as 400 may be oollesled. The divers, who are
furnished with canoces, ropes, and other apparatus, are paid at
the rate of Ra. 20 per 1,000 shells, At the olose of the day’s
fishery the chanks are brought on shore, and examined.
Those which are defective, either. from cracks or irregularities
of the surface from their having been gnawed by fishes ox
hored by marine worms, are rejected. .

The remainder are tested with a weoden gouge having a
hole 2% inches in'diameter. Those shells whioh pass through

R -

' 8ir J. Emerson Tonnent's Coylon, 1860, vol. II, pp. 584-6,
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this hole aro discarded as being too small, and returned to
the sea on the chance that the animal may revive and oon-
tinue to grow ; those which are too large to pass thiough the
hole are stoved in a * godown,” where the animal subsiance
is got rid of by the process of putrifaction, assisted by flies
ﬂ;ﬂg other insects. In the month of July.the shells are sold
by suction in one lot to the highest bidder, In 1888 tho
highost offer was Rs. 96 per 1,000 by a nalive of Kilakarai,
whijoch was acoepted.

The following statement shows the numher of chank
shells fished, and the net amount realised from 1876-77 to

1885-86 i—

Chanls Net amountd
Yonra. fishod » realised,

KA, A T
IB?H‘TT ) e * 282,?37 12,033 4 U
1877-78 ' ‘e , 860,131 22,004 ¢ 1
1878-79 ' 'e 488,004 22,260 4 7
1879-80 ' ‘o 126,640 6,714 13 2
1880-81 - Ve e 106,277 0046 8 3
1881-32 ‘e v s {303,600 28,4560 8 &
1882-83 ce ee ael 247,606 | 22,038 13 7
1883-84 e ae we| 210,006 | 11,847 1 8

138'1'"85 N id ] 't NEE
1535"36 (| ] U 332,?5?‘ 23]5}70 U 11
Total ,, 1,60,387 11 6

e,

It would seem from Simmond’s ¢ Commereial Produots
of the Sea’’ that the chank flshery was, in days gone by,
mare luarative. than it is at presont ; for it is thero stated
that “ frequently 4,000,000 or 5,000,000 of thoso shells ave
shipped in a year from the Gulf of Manaar, In somo yonrs
the value of the rough sholls, as imported into Madras and
Caloutta, reaches & value of £10,000 ov £15,000, The
chank fishery at Ceylon at one time employed 600 divors,

~and yielded a revenue to the Island Grovornment of £4,000
per annum for licenses,”

A right-handed chank E.a. , one which has its gpiral
opening to the right), which was found off the coast of
Ceylon at Juffna in 1887, was sold for Rs, 700, Suoh n-
chank is said to have been somelimes priced ot a lnkh of
rupees ; and, writing in 18138, Milburn says! thal a chank

L —

Y Oitenlal Qommeres, vol. I, p. 367,
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opening to the right hand is highly valued, and always solls
for its weight in gold. Further, Baldwus, writing towards
the end of the seventeenth century, narrates the legend that
“ Garroude flew in all haste to Brahma and brought to
Kistna the ehiunko or kinkhorn twisted to the right.”

'I'he ourious egg oapsules of the chank, of which many
specimens wers brought up for me by the Tuticorin divers,
have beon well described by my predecessor, Dr. . Bidie,
C.LI,, who says of them!;— -

‘“ The spawn of the Turbinella consists of a series of sacs or
oviferous receptacles (pl. i, fig. 1}, the transverse markings in
the figure indieating the dimensions of each capsule. In the
frosh state the membranous walls of the sacs arve pliable,
although tough and horny; and it will be observed that, during
the drying process, the spawn has, from the irregular shrinking
of the two sides, become eurved and twisted so as to have some.
what the appearance of a horn ., . .. Infig. 2 aside view
is given of a separated oapsule, and fig. 3 gives magnified
sketches of the young shells, The larger oviferous sacs of the
Turbinells spawn contain from 8 to 10 young shells each, but the
smaller ones, fowards the end of the specimen, are barren. In
fig. 1 there are 30 fertile sacs, and, say that each of these on
an average contains 6 germs, we thus have altogether 180
young shells in the whole of the cells.”

The largest number of young shells which I found in a
single ?}Jﬁcimen was 230, {}g which the average diameter was
*62 inol, .

o

-

V' Mudras Journal of Literature and Soience, vol, XXIV, 1879, pp. 23‘5—-234.
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1V.—~NOTE ON THE CEYLON PEARL
FISHERY, 1889.

On the completion of my investigation of the Tuticorin
pearl fishory, in accordance with instructions received from
Government, I proveeded to Ceylon to xeport on the poaxl
fishery which was being orxried out at Duich Bay.

Tt was originally intended that I should travel up the
coast by 8.8, detwe ; but, as she was laden with stores for the
pearl oamp, there was no available space, and I I_mrl, unfor-
tunately, to wait for a passage on the small coasting steamor
Prince Alfred, which left Colombo two days later. As wo
neared Dutch Bay in the early morning, the well known
odour of decomposing oysters was perceptible some distance
out atb sea, and wo watched nine boats at work on tho pearl
bank. A single haul of the dredge in the shallow wator of
the bay brought up & number of small mollugoa, worms, and
a gephyrean, whioh I had not seen before. Arrived at the
camp 1 found Mr., Twynham, CM.@, Captain Donnan,
(whose name is conneoted wibth & Gulf of Manaar spongo
Awxinelle donnanit), and othor administrative officors living on
board 8.8, Serendid which was moored oclose {o the shore,
communioation with which was maintained by means of =
gang'way. Several deaths from oholers oscurred on boaxd
during the return journoy of the Sercndidb to Colombo, and,
among others Captein Robson, who had acled as Kottu
Superintendent throughout the fishery, foll a viotim to the
dread dizease,

The nine boats which had been at work on tho bank wera
towed info the bay by the Actire, roaching the shore opposite
the kottus before 4 » m. 1 gatheved thal tho steamoer had
been of very great service during the fishery; for, with hor
assistance, not only were the boals enabled to get to and
from the bank in spite of contrary winds, but tho work of the
divers, which I8 very sovere, was considorably lightoned by
the simple fact that the stenmer could bring thom baok at an
early hour on days when, without her assistance, they would
hava been out at see until late in the evening and not rondy
to staxt off for the bank on the following morning.
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Forfunately I examined the oysters which wera brought
in by the boats; for, as events turned out, it was my only
opportunity of making an examination., I was at onoce struek
with the fact that the shells of the oysters presented an
entirely different appearance to those of the Tholayiram Par
(Tuticorin). For, whereas the latter were enveloped in dense
masses of algee,(sen weeds) and the surface of the shells was
covered by variously coloured branching and sessile énorusting
sponges, the surince of the shells of the former which was
uppermost during life was, in very many cases, covered over
by stony corals, which formed either encrusting masses or
branching tufts, Specimens of the shells, with their accom-
panying corals, many of which were to be seen lying strewn
along the sandy shores of the bay, discarded by natives after
extraction of their contents, have heen deposited in the
Madras Museum. Further sxamination of these coral-bear-
ing shells would be of interest ; for, ag the age of the oysters
can be approximafely fixed, a very good ides could be
obtained, by weighing and by observation of the size of the
corals on oysters of different ages, as to the rate at which the
corals grow.! Chemioal analyses of the sea water over the
Ueylon and Tuticorin pearl banks, especially with reference
to the percentage of lime salts, ghould also be carried out.

As regerds my observation that the Tuticorin shells were
coverad with algee while the Ueylon shells were enorusted
by corals a Ceylon corvespondent writes as follows :—

“ From the fishery of 1887 wo took away specimens, vory
beautiful to look at, but sovoral of which showod that th® un-
fortunate animals inhabiting tho shells had their residences
converted into thoir tombs by the fatal industry of tho coral
animals. But our specimens were not obtained from the Moda-
ragam Par, which was that we saw fished, and tho shells taken
from which are alwnys covered with red colored algm, and never
with corals. 'We gathered our coral-covered specimens from the
mounds of dried shells on the sea-shore, and lsarned that they
had baeen talen in a previous fishery from another bank.”

The mid-day heat at Dutch Bay was very intenss, the
sand getting so hot thal even coolies could not walk on it,
and the blue-bottle flies were an intolerable nuisance from
early morn till sun down. The plague of flies at the Osylon

[

I The rata of growth of corals is fully discussed i& Darwin's St veéuro and
Drstridutton of Coral Reafs, 314 ed., 1889,
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fisheries has occurred on former occasions, and My, G. Vane,
who conducted the fisheries from 18565660, writes as follows

‘Phen come flies, innumerable, of the largest kind ; indeed
flies are constant plaguos, but are worse with a southaerly wind,
everything being covered with a block mass; n glass of wine or
weter must be drunk as poured ouf, or it is fillod with flies, but
southerly winds do not last long, and it seoms gs though provie
dentially arranged that the prevailing winds should aid the
purposes and needs of a pearl fishery.”

Early in the morning of the day following my arrival
at Dutch Bay my suspicion that something was wrong was
confirmed by the receipt of information that deaths from
cholera had ccourred in camp, and that there was o panio
among the divers, who had struck work, It was promptly
decided to abandon the fishery, and permission was given
for the boats to leave. The divers’ gquarters and sale kottus,
the fences of which had begun fo thrvow out loaves, were, as
a matter of precaution, burned down, and by 4 ».m. most of
the ants were out at gea, many making for the Madras
coast, '

The general arrangement of the Dutch Bay camp corres
sponded, in all essential particulars, with the arrangement of
the Tuticorin camp. The latter 18, in fact, based on what
I may term the CUeylon type.

The oamp is desoribed by a newspaper oorrespondent in
the following words ! s

‘“ What was only the other day a sandy dosert is now &
populous and thriving town, with rows of Dbuildings and woll-
planned streets. The two principal stroets run painllel to cach
other, Xach is about a mile long and 120 fool wide. Thoso
are again intorsected by oross roads at intervals of 200 fool, an
arrangement which permits of free ventilatlion, &, Along the
oentre of each prinvipal sireot there is n vow of wolls and
lamps . . . , That portion of tho town deseribed above is situated
at the south end of Duteh Bay, and is hcﬂu}aiad by morohants,
boutique-keepers, divers, et hoo gonus omns, ‘To the wost of tlfis,
where the buildings are of a superior order and more apari from
each other, we have the custom-house, court-houso, police station
with the Union Jack flying gaily in front of it, the Government
Auditor’s guarters, the doctor’s buildings, the gonoral hospital,
out-door dispensary, rest-house, &e. On tho spif of sand (a sand
bank) are built the Government and private Kottus and the salo

- . - —
Y Qeylon Observer, 2nd Muorch 1889,
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bungalow. Hore, too, are the headquarters of the police .. ..
By the side of this spit of land, and clogely moored to it, are the
Db, the Antelops, and the Sultan Iskander, whioh serve as quarters
of the Government Auditor, Copilamn Dennan, and their subordinate

officers. Far away from this sife and at the very ond of the
gpit can be desoribed some half a dozen yellow fings, which are
said to indicats the situation of the quarantine station and the
hospitals for chrolera and small-pox patients .. ... Somewhere
about the commencemont of the spit stands a dilapidated Roman
Oatholic church, ses-eatenn and falling into ruins. Iather
Dincanx, who is temporarily in chargs, tells me that his church
ig in imuninent danger of total disappeerance owing to encroach-
ments from the sea like the proverbial building that was built
on the sands. 'The cemetery which belonged to this church and
formed part of its grounds has long since heen claimed, by the
son, and those who were once buried in terra firma now sleep

benoath the wave.”

A small guard steamer was employed in ernising about
the bay during the fishery, so as to prevent the divers, on
their return {rom the bank, from dropping bags of oysters in
the shallow water, which could afterwards be picked up. This
form of fraud—and the frands perpetrated Ii)y pearl divers
are many-—was scarcely pnssib{e at Tuticorin, where the
boats arrived on shore opposite the kottu straight from the

open 8on.

Good fresh water was obtained from shallow wells dug in
the sandy shore, and there was an abundance of water, con-
densed by the Serendid, in a large {ank; but the condensed

water did not seem to be apprecinted by the natives. .

I had, unfortunalely, no opportunity of watching the
process of counting the oysters in the kottu, or tho manage-
ment of an auction on a large scale; but, so far as L could

ather from the sounbing and sale of the oysters brought in
y the nine boats alrondy referrod to, the systom was the

same ag that adopted at Tuaticorin,

Turning now to a eomparison of the Tubicorin and Duteh
Bay fisheries in the present year, the lafter had the advan-
tagos Of

i & large flest {193) of boats, and a correspondingly

largo staff of divers;
ii. the presence of an efficient steam-tug throughout the

fishery, by means of which bofh time and labour
ware saved ;
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iii. the existence of the oysters i comparatively shallow
water and near to land.

The Tuticorin fishery laboured, on the othor hand, under
the disadvantages of—

i, o vory small flest (44) of boats, and small slefl of
divers, .
il. the absence of o tug for a long time after the com-
menocement of the fishery,
jii. the existence of the oysters in deeper water, and ab
ng great distance from the shore than al Duteh
ﬂ.l . f
And there wa};, if the health of the camp is left out of the
question, no compensatory advantage at Tubicorin,

The following table shows the results of the Dutoh Bay
fishery from the date of its commmencement up to March the

27th :—

R

Total
Number Sold for |Averago
Date, of 111;;:;1;2;1' Hﬂf Govern« | 1ate per| Revenuo,
boats, fAched. mondt, 1,000,
ng., T4,

ond March ' 89 619,627 361,085 28 10,188+87
4th ,, ‘e 170 | 1,030,342 686,806 | 22 14,3 +0°80
6th ‘o “ 1,183,466 788,970 | 2870 | 22,718-10
Gth ,, ‘e 191 | 1,343,415 805,610 | 26190 { 28,461-47
Tth ‘o 188 | 1,611,610 1,074,410 20000 | 21,488+%h
gth ,, o . 1,307,366 004,010{ 20:06 | 18,143-11
fth Y ‘e 190 | 1,482,717 065,146 | 21 06 | 20,983:19
1th” ,, ‘e 193 | 1,623,760 | 1,082,500 | 2017 | 21,831-00
12th o, ‘o 191 | 1,088,430 1,126,620 | 156+01 | 10,000+30
lﬂti!ll ' . 100 | 1,600,046 | 1,000,080 | 15600 | 15,000-4b
1?]1 ' e 100 | 1,808,240 ( 1,202,160 | 16+44 { 1D,700-48
]i :?h ’s " 187 j 1,026,000 | 1,284,000 | 1004 | 24,463:00
lgth T ‘e w}ﬂﬂ 2,200,688 | 1,478,120 | 21:63 | 81,808-76
i ') e 01 ) 1,902,847 1,328,666} 1081 | 25,658:30
iy Yy o 180 1 2,430,802 | 1,020,085 [ 15695 | 26,06608
bt T “» 188 ( 1,946,250 | 1,207,600 | 156+00 | 19,462:50
2231& ' - 180 | 2,238,008 ( 1,402,006 | 1905 | 20,78108
S 13 .0 | « 1801 2,218,726 1,477,150 | 22:65 | 88,320°15
zﬁfh " ‘o 187 | 2,872,008 | 1,581,336 | 1836 | 20,036°70
ohtd s ‘e 187 ’e 1,326,876 | 16 10,888:13
27’:.11 1% 40 A [ Ijﬂnﬂ’ﬂ?ﬂ 17 17,730'12‘
1 A a 'y . 1;052‘,0‘15 17 IE,HIB'EE

. " b —
"

The total quantit u% the Government share of oyst
wag, therefore, 2§,184,015, and the total sum reﬂlizitfrg
the result of 22 days’ fishing Rs. 4,81,887-52.
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Comparing these results with those of the Tuficorin
fishery, the following table shows the results obtained at Lhe
latter during the time of ths Dutoh Bay fishery, viz,, from
2nd Maxch to 27th March :—

Num- nﬁqﬁfﬁér Hurck | Bom- | Hold for [ Rate
Dato, har gt of BRI bny | Govorn- or Revenus.
boaty, oyyters, fver, | divoer, ment, 1,000,
l | t

R8, A, P, Ra, A, T,
ﬂﬂ? Mmeh 3 6,000 “ - 400043 0 0 172 0 0

2 3 1k i I . T 'y P .
Bt ,, g8 | 161,500 . : 101,000 | 25 6 4| 2,565 0 0
ath  ,, 58 180,000 . “ 120,000 [ 2818 2| 8000 ¢ 0
qth 13 ‘i‘ﬂ lﬂﬂpﬂﬂﬂ ' Y Iﬂﬂjﬂﬂﬂ 2.‘1 I‘i S E'HS? ﬂ ﬂ
ah 41 | 187,898 P 80 | 125000 [ 26 176 | B,21L ¢ 0
gth 0| 224654 180 ) 502 | 150,000 |25 6 8] 8818 0 0
11th a1y 20 5,807 502 604 [ 187,000 § 2210 B | 8,102 0 O
12th “ 43 295,121 B44 NG 157,000 191 0 4 8301 0 0
13th tdb 235,017 | 1,108 760 1 158,00 1 21 8 21 3350 O P
1h , a7 148,280 434 " 00,000 | 21 8 B} 2181 0 0O
16th . 36 155,005 190 108,000 | 20 10 8 2191 0 O
%{E]El y dg | 218,800 { 2,000 2,881 14400021 2 & 8,087 G O

1 i R ] L] T r L) ]
W o, . %4 07, 150 11 B as¥o | 2010 1 1781 0 0
0th  ,, 12 82,500 : . 65,000 [ 2818 4| 1,476 0 ©
glat 48 { Spo,k72 |  00d 8101 2i,0008922 2 7} 58K 0 ¢
$ind ,, . 4k o K7y f 1452 1,802 100,000 {8112 8l 4%k 0 b
%gaﬂ oo 8 244,500 1 .., Ca 163,000 {22 B % 8,843 0 O

1 . . . v .
2ath ,, 2 4,665 | 9,006 | 1,000 4,400 { 80 & @ 188 & &
CErth 44 370,025 p5( . 285,000 | 210 2| 4234 ¢ O

Ty b

"
]

The totel quantity of the Government share of oysters,
wag, thereforo, 2,398,400, and the total sum reanlised dumxing

the time under notice Rs, 5,871-6-6,

A. comparison of these two tables is very instructive and
brings out very clearly the fael that, wheveas at Dufch Bay
the fishery was carried on without imlevruption (no fishery
{ook place either at Dutoh Bay or Puticorin on Sunday the
Srd, 10th, 17th and 24th), and, after the fixst few days,
during whioh {ime all tho boats had nof- arrived, or were not
ready for work, a large and uniform number of boats were
at work daily and regularly bringing in good loads of
oysters ; at Tulicorin, on the other hand, not only was there
no fishery at all on three days (exclusive of Sundays), bub
on different oocasions, oul of the eutive flest of 44 boats, ag
fow as 2, 3, and 12 boats were ab work, with the result that,
during 6 out of the 22 working days under review, only
68,400 aysters, yielding Rs. 1,781-8-b, fell to the Govern-
ment share, 2.e., the total yield of six deys was less than that
which was, with ono exoception, the 19th, abtained as the

rosult of a single day’s work.
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V,—RAMIESVARAM ISLAND.
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In Janunary 1887 it was my Frivilege to aceompany ihe
Seovatery Lo Governmont, Public 'Works Dopartment, and
the Presidency Port Officer, on a tour of inspection of light-
houses, from Mangsalore on the west o Gopdlpur on the
east, which ocome wilthin the jurisdiction of the Madras
Government, My knowledgo of the littoral of the Madras
Presidency was, apart fvom Madras, at that time confined to
Rémésvaram Island on whioh I had spont o fow days in
1886, and tho Wesl Coast from Coohin Lo Thivandrum which
I had visited, with a view to making a colleolion of the fishes
of Malabar, soon aftor my arrival in India in 1886, The
tour of lighi-house inspeotion aflorded me an excellent
opporbunity, oven though the helts at the lighi-house
stations were, s a yule, very short, of forming a general idea
a8 10 the zoologioal capacily of {he diflevent paris of the
const, and deciding, by a visil to the fish bazérs and cursory
examination of ¢ spocimens * east up on shore, whiph afford, in
somo measuro, an index fo the still living and submergad
founa of tho neighbouring sen, whal porls of the const
woro likoly to aflord the most profiiable ficld for fubure
invastigation,

A. onsual non-goieniifto obsorvor, walking along the sandy
gurf-bonten boach ol Madras, will probalily notice nothing {o
altraol his attention excopl n wumbor of coarso sholle dos-
tinod lov tho momulneture of chimndm, an oocasional (lettonad
jelly-fish, and swifi~footod orabs (Oeypodn) whioh, on the
appronch of man, goampor away, and disappoar, like rabbits,
wilhin their burrows. Dul, if the samoe observer walks alon
tho shore al Pdmban or Ilare Island, 'ulicorin, he canne
holp obsorving thet it is strewn with broken fagments of
dond coral, omong whiclt branchos of Madrepores ave most
oonspiotous, and sponges brought on shoto by a recont lide,
or dried up nbove tide-mark, Aud, if he trusts himsolf upon
the slimy cornls whioh arvo oxposod af low lide, and turns
them ovor so as {6 display their under-surface, ho will flnd
hidden thore & wealth of marine animals~—crabs, boring
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anemones, worms, shell. ﬁsh béches-de-mer,  and. brighte
ooloured ﬁnﬂruﬂtmg sponges. - And the Mudrus beach may,
: allowm% for differences of speoies, be taken as fairly represpns-
‘tative of the coast of the I*residency with the Bxaa tion of
‘the coral-fringed shores of the islands which skirt the aoast
of the Gulf of Manasay, ‘which T have vigited on several
occasions in the months of J uly and August. These months,
though warm, pro oved very favorable, owing to the &bﬂﬂﬂﬂﬂ"—
of rain, for carrying out investigations, and for the drying.
of specimens, a.9,, stuffed fishes, %13- sponges, and. eorals, such
as are not suitable for preservﬂtmn in alooholior other: ﬂuld--
medium. . HEven, however, under the most favor&,ble climatic
conditions, the work of a marine zoologist heneath s tropigal
sun is, apart from the personal diseomiort caused 'by the pun.
and gl&re on the water, except in the eaxly .morning and’
towards sunset, atténded by many dlﬂﬂultms which, ‘are
graphmally deaﬁnbed by Haeckel, who ﬂayﬂ,‘ Hpe&kmg uf

urfane-nettmg w:tth 4 gauge. tuw-net o, _-

- $The wealth-of "F&I‘lﬂtlﬂﬂ of marine ﬂl‘ﬂ&tlll‘ﬂﬂ to ba fnund in
the Bay of Belhg&m was evident even-on my first expedition,
The g]ﬂﬂﬂ vessels, into which I turned the'floating inhabitants
of the. ocean oubt of the gauze net,” were quite full in & few
hourg. Dleg_u,nt Medusee, and bemltlful Sapkana hora were E‘Wltll-;
ming among thousands of little or abs and Saelpes ; numbers of
larves of mollusca were rishing about, mingled with fiuttering
Hyaleadm and other pteropoda; while swarms: of the larvee of °
worms, orustaces, and corals, fell e helpless prey o greedy. Sa-

itlm.  Almost all the oreatures are aolourless, and: as pe oatly

ansparent as the sea-water in which they carry.on theirhard
striggle for existence, Whmh indeed, on.the Darwinian jprin«:
ciple of selection, ]lﬂE given rise to the transparency -of ‘these
pﬂla,gm orastuves. - But I goon discovered to ‘my. giief that,:
within a very short time after being captured, at most half an
hour &nd often not more than a .quarter, most of the i‘raglle‘
groatures died; their hyaline bodies grew. opaque, and, even
before we nuuld reach bhe land, I sl'nawed the. uhumutamﬂtiu
uduur ‘axhaled hy the soft and rapi dauompnamg hnchaa.” .

Haeokel’s expemenﬂe is, unfortunately, not an uncommon
c:ana “and, while atay mg &t Pémh&u, T fre uently had the
morhﬂoatwn of finding, -on " my. return - from - a. surfage-
netbin edition to my improvised I&boratory -t the
zemm a,ry %uugn.luw, mgtea,d of & nrawd of lmng ura&turﬂs,.-_

- . . " - - -
T -

- - . F

b

‘ 1 Iﬁm ta Gﬁyfan-._ Tlﬂllﬂl ‘by GlmaﬁBell 1883
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- an smorphous mass composed.of their corpses at the bottom
_of my collecting gldsses. It is; in fact, essential for the pre~
' servation of many of the gelatinous surface organifms that
they should, in: this country, in the absence of an apparatus
by whioh they can be supplied with a constant stresm of cool
" water, be at once freated with the necessary fixing and
- preservative re-agents ; but.the management of the requi-
- .pite processes i8 by no-means an easy maetter in the limited
- apace afforded by a native oange. : The suggestion. madf: by
;;:]&ﬁ;eﬂkél'-_that‘.-. the death and decompasifion of the  delicate
- otpanismi might be prevented. by- plaving them in vessels.
- cooked by 1pe-is, without doubt, an excellent one; butb un-
<fértunately, ice cannof; as : a rule, be prooured in out-of-the~
‘way places where one most requiresit, -~ T T

" "Among “he pelagic organisms which I “have .collected
over the corsl reefs in the Gfulf of Manaar may he mentioned
“yarions ‘small Meduse, Beroe, Cydippe, Bolina (present one
“morning in sugh abundanceé that the net became instantly.
fillédowith e thick: jelly), dense erowds of Copepod and. Sehizow
. pod srustaceans sometimes rendering the surface of the water
“milky ; Zowd, Phyllosoma, aud Alfima laxve ; violet-blue Jan-
thinee ;. and Styliola acioule, o pteropod Molluse, whose dead
- glassy shells -are very™ abundant in ‘deposits from  the sen
ottom, - " Less frequently met with were young Céplalopods;
- of which the adulfs, as well as an dnnelid 'iNam‘s? ‘obtained -
by digging deep holes in the sand, are extensively usdd. as
 hait by the fishermen; Safpe; and the ova and young of fishes.
~Ploating, too, on the surface of the water, and conspionous
_ by their. bright colouring, were various Siphonophora-—Phys
8alig (the Portuguese Man-of-war), Velelln with its sun«
.@digl-lile orest; 'and Porpita with its exquisitely marked diso. -
Miny minuto pelaglo animals wero obinined by shaking in o
“funibler-of ‘water the marine Alym which were floating: oves

Ing onitho reefs, and of whioh the most conspionons were

Sargassum.ovigare (Fig 1) and Padine pavonda (pencook’s tail),

. Theso polagic organisms, from which the main food-supply of
“the‘ooralipolyps 18 probably derived, were far more u;bu-ntﬁnﬁ |

‘and varied ‘over the PAmban teef during my visit to Réméss
varam' Islandin.1886 than in 1888.: and this isprobably to -
be explained by the faot that, in the former year, there was.
“butlittle wind, and the water ‘was so-clgar that, in the early,
~morning ‘before the gentle day breozo set in, the individual
gorals oould be clearly distinguished as T vowed over'the reef;
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Fra. 1. Sargassum Vulgare.

whereas in the latter yenr there was generally a strong sguth-
west wind blowing, and & rapid owrent, running through the
Pémban Pass carrying with 1t sediment in suspension, which
renderad the water turhid: and, as is known, & pure and trans-
parent condition of the water is tho flust and indispensable
condition for the life of many marine creatures, espevially
those of thewgosst, Moreover, the ripple on the.surface pro-
bably drove the pelagie animals into deeper water, which I did
not explore in gearch of them. On calm mornings, when the
surface has been téeming with small Medusw, 1 have seen the
living organisros and their dead gelatinous remuins adhoring
in large quantities to the surface of living corals with their
tentroles expanded, which were brought up for me by my
Aivers, There has been a noticenble absence of big jelly-
fishes durin% my visits fo Ramésvaram Island, Only, in fact,
during the last few days of my stay om the islond in 1889
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;- id 1 see n fow large Rhiizostomas (oalled by the natives sori==
nsttles), floating over the reef or washed on shore, FPhos-"
- phorescence, too, I have never sesn well marked in the Gulf

of Manaar, the sight of an cooasional luminous flash from a -
~pelagio erustacean being the poor reward of night vigils, .

" The island of Rémésvaram, which is visited during the
gourse of -the year by engrmous numbers of .Jlindu pilgrims
ta'the celebrated tewmple, is sgparated from the ‘mainland by
‘the. Pamban  Pass, which conneots Palk’s- Stvait with the
-north end of the Gulf of Manaar, and 18 1,860 yards in width.!
The depths in the channel range from 10} to-15 feet at low-
water; but it shoals wp very suddenly on hoth sides, so theb:
great care is necessary In-navigating veseels through, On’
the ‘west side of the pass is the great dam, consisting of
large masses of sandstone, all having a more or less flak
surface, and which formerly were part of a causeway extend- -
ing from Rémdésvaram Island aoross to the mainland.: The
remaing of this caugeway are still visible on the main 1oad
from Pémban to the town of Ramésvaxam., - - . -

. According to the folk-lore of the ITindus, the so-¢alled
bridge, whioh formerly connected Rimésvaram TIsland with
‘Coylon; was built by an army of monkeyswhen Réma made:
war against Rivana, who had earried off his wife Sita to the:
island of Lianka (OUeylon), and as Mr, Bruee Foote observes:3:

i #The series of lorge fiat blocks of sandstone so atrongly .
‘résembls a sories of gigantic stepping-stones, that it is impos, -
-pible:to wonder at the imagination of the author or (in analo Yy .
‘with the Tlomoric 9puad) authors of the Ramayane that the rooky
ridge was reully an old causeway of human construotion,’ -~

-1 “In-oonnection with the building of the reef a story geesy
to the effect that the common South Indian squiryel Sl CIUIus
palmarun) used to help the monkeys by rolling in the lagng
on the shore; 80 as to collest it in ‘ita thick: hairy coal, sud
then” depositing it between. the piled up stones, g0 as o
coment- them together. At which service Réma waa g0

!

- .
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1 The "{diidwinﬁ'ﬂ;ﬂﬂ'ﬁnnf' of thé I’ﬁmha,ﬁ Pfiaﬁi'ia ﬁfsjﬂly hnaﬂdnn Extrﬂ.nta .
from Iydrographic notice, derived from survey and. romurks fornished by -
?Erfﬂmmriﬂ Chupmen, Assistant SBuperintendont, Marine Survey -of India, -
’.,.ﬂfam.' Gool. Surp., '__IM., vul.'_l‘.{X_,' 1.353- i . o o |
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plonsed that he stroked the squirrel of the back, which has,

evor singe, boime the finger marks. - e
. 'Writing in 1821 - eongerning Adam’s. Bridge, Davy ob-
garves} that: - . 0 oo T

. %No one wha looks at a map and notives the )ittle, distance
(about 17 miles) between the nearest point of the island (Ceylon)
and continent, and how, by the chaiy of rogks and sand-banks
eommonly onlled Adam’s Bridge, thay are still imporfectly con-
-nected, can enteriain much doubt that the connection was' onoe
~perfeos, This inguiry is more curious thanuseful, It would be
~much more useful to endeavour ‘to complete that which natureé
-has begunm, and to make the channel, which is now gbstructed
“and dangerous, clear ‘and safe, and fit for the purposes of :coast
navigation. If, on.-examination,” sandsfone and goral rock
#hould he found constituting part-of Adam’s Bridge instead of
~priwitive rock, one necessary lnference ig that the ehannel, at
“whatever period formed, was onoe deeper and more open than it
, and another inference is that, in process of time,

ig’ at prosent, |
it Wi}Y be dlosed up, and Ceylon joined to the continent,) .
- Tradition runs.to the eoffect that, at the time of the
-digruption of Ramésvaram Island from the mainland on the
“one side and Ceylon on the other, the cows became prisoners
_on the island; and being unable, like the cows at Cape Cod,
~which are fod on herring’s heads; to adapt themselves to a fish’
“diet,. took to living on sea. weeds, end have :g_E_antimﬁ,,;_:by_
degreas, converted into diminutive “metamorphosed oows,”
“which may still De seen grazing on the shore.” This story is
‘based on the faot that portionsof the skully of cats and dgf%:i

r

‘including ’ the articulated temporal, paiietal, shd docipital
bones, whicli are sometimes picked up on the beach, bear s
rude .resemblance to the skull of a eow, the-homs being

represented by the zygoma. = -

- "When-I way staying at Pémban in 1888, a bucket
‘dredger was at work in the Pass, and from the mud brought
-up by it, T obtained many small Crustacea, Hghinoderms
| (&iﬁﬂy, Lagawon depressym and Fibulavia volea), Mollusea (of
which Tede mauritigna was one of the most ' abundant)
Including. great. quantities of the little Adwvieuls  veailhum,
“which' was formerly mistaken for the young of the pearl
oyster;, o single Gephyrean (Sipunculus sp.), Branchiostomn

P i [ e o o
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\Amphiozue), and many fragments of & small Fungia, which
“must be very -plentiful, but .of whioch no perfect specimen was
obtained, -~ . .. T T om0
Southward of the Pdmban Pass are three islands, Tullj,
| ﬁuliliimuﬁ'el , and Coorisuddy, completely  encirvcled by an
irregular coral reef, the whole forming & natural breakwater
“protecting the poss and the channels leading to it from the
vialenge of the south-west winds, The spaoce between the
‘northern. edge of this reef and the pass’forms o fine sholtersd
-anphovage’ for vessely of light draft in all -weathers, -'Lhe
deepest water between the above islandy and the -Pass is
iminediately south of Coorisuddy, and is called the basin, aver
which - there is an average depth of 18 feef, but in ‘one
spot there is.a depth of 21 feet: This basin is, however, very
narrow, peing simply a hole sooured out by the notion of the
water in rushing through the pass: and, consequently, 18 of
little value to ships, as it hasthe pass to-the northward of if
with-only 10 feet, and the sand-bank chgnnel to the south.
ward with only 94 feet at low water. . .~ .- =~
- The tides are very irregular at Pémban, the rise and fall
being much affected by the winds, -L'he average springs vise
3 feet; but, during neaps; sometimes for 48 hours, there: is
froquently only a vise and fall.of: 1. or 2 inohes. . The
currents are generally influenced by,  and.strong in propors
tion {6 the force of the wind. 'l'hrough the Pdroban Pass.
the: edrrent frequently attains to a veloeity of from 6 to ¢
knots an-hour, vendering it at times diffieult oven-to takae
full-powered steamersthrough. During the north-east mon«
soon the ourrent sets to the north throngh the pass. = The enly
months in’ which o real tidal ewrrent is noticeabls are Maroh, .
April, and Qofober, when it generally sets six houxs edch
wn’y,‘ . _. A o .. o : R ' *..'f.'... e S : -'-

_"No,pecords of the temperature of the wnter over the roef
4ve ‘axtaiit, and, ashmiy visits huve slways been ab tho same
genson, extending over only a few weeks iof the year, the.
temperature - c}bﬂm‘r&tioﬁs’.wﬂ' |

temperatut : doh T have made are practioally
of no-.value, * The. following table, however; slows the
maximum and minimum and monthly rangse; recorded st.the
Pémbon Marine office in. the shade at 10 A,m. and 4ipm,
during the twelve monthe from April 1st, 1888, t¢ March 81at,
1889, The range of temporature during that period will be

593}1 tﬁbe from 76‘5 tﬂgz"‘l, i ., 1{}&:___ 1 ; '. | R
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o Min, Max, Range.
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Apiil 1888 . e '’ ‘o g1° he° 11°
nﬂy 1} s » ‘e P ¥ A iréﬂ glﬁ 129
Juﬂﬂ 1y . e it . 84° ga° 4°
J"lll'j" 14 iy ‘e X ks B':t'ﬁ 8o~ a°
Avpgust 4, o o ‘o i f4° 83° 4°
Bﬁptﬁl’lﬂ]ﬂr vy . ' ' e 3":1:ﬁ /9° ﬁu
Qotober ,, va 7w ‘ 78° 89° 11°
Nﬂ"."ﬁmbﬂl‘ 1y - 8 - " 78“ g4 ].].l.:I
IJEGEIHIJHI' ¥4 10 (N B L L ??ﬂ Eﬂﬂ 'Efﬂ
Jenunry 1889 ., . . » 78° B1® 5°
Fobruary 5, .. Ve . ' 80° 88° B®
March 'y i . e va ! 82° 02° 16°
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The town of Pdmban is situated on the western extremity
of the island, and lies fo the west and south-west of the light-
housge, built on the top of & sand-hill, at the foot of which 18
a good example of sand-rock, i.e., & mass of fine sand, which
has become compacted by the astion of wind and spray, so as
to form o stratified friable rock exposed amid the surrounding
looss blown sand, 'With the exception of the Port officer’s
house and s few others, the houses consist principally of huts
made of sajan leaves. The native population is mainly
made up of boatmen end fishermen, some of whom find
employment in carrying coolies over to Ceylon, and others
in ferrying the pilgrims from the mainland to the island,
There ave also a large number of coolies, who are engaged
in hauling vessels through the Pass when the wind is

andverge.

Pémban boasts of a ruined fort built by~ the Dutch
during the Dutch ocoupation of the island, over which I was
takon by & native guide, who pointed out as objects of inferest
some stone cannon-balls, battered drédge-buckets of modern
construction, and some barrels of fuse lying mouldering from
age in what he texmed a conjee (vice) house, a demp, ill-
ventilated building, whorein, at some period at whioh the
Publio .Works Departmont was engaged on works in the
island, the recalsitranl sapper used to be placed in confine~
mont on & sedative sonyes and water diot.

Ag rogards the food-supply af Fdmban, beef and mutton
are nob easily proourable, goat, long-legged and emaciated,
being the principal animal supplied. Fowls and native
vegotables oon nlways bo obtained in thetbazx, The local
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oggs possess a peouliar flavour which is attributed toythe fact
that the fowls feed partly on fish, affording an example of
nolyphagy, which reminds one of the observation of John
Hunter, that a species of Gull (Larus #ridactylus) which,
though commonly feeding on fish, and having its stomach
adapted to fesh diet, oan also live on grain. Awofbher gpoecios
of Gull (Larus argentatus) is said to live in the Shetland
Islands on grain in the sumumer and on fish in the winfer,

The fish supply at Pamban is very plentiful, and a visit
to the ill-smelling fish bazér always showed an abundance
of fish, unappetising Ceplalopods, and Crustgcen (Neptunus
pelagious, Seylin serrata, &e.) for sale, During my visit in
1889 the following food-fishes were obtained either by means

e of a drag-net or from the bazdr? ;—

BLASMOBRANGHII (Sharks and rays).
Oarcharias. sp, juv. | Trygon narnpk, H

Zygrena malleus. Myliobatis nieuhofii,
TELEOSTEL (Bony fishes).
Lates calcarifer, Teuthis oramin.
Lutionus rivulatus, Caranx speciogus.
Lutianug roseus, (Caranx ire.
Therapon theraps. Fgnula sdentula.
gri?tipqma hasta. %ﬂa 10 E}i;.]'.ﬂﬁﬂ;
colopsig, sp. il spoigler,
Gorres oyoena. Gynnglnsaugﬂ maorolepldetua.
Zé)rapm;la punctata. é&riuadthalns%h;uﬂ.
catophagus argus. guride fumbil,
'_gpanauirlaa {ragula. : dlﬁmiru.mphuﬂ xanthopterus,
penoeus indicus, wpea. §p. \
Lothtinus nebulosus, Pellona loschenhaulfi.

My head-gqunrters on the island have been mainly fixed
at the zemindar’s bungalow, situaled on the top of a pande
hill near the Pamban light-house, which, were it more easy
of access from Madras, would make an sxocollent marine
biologioal stalion. But .l have occasionally pitched my samp
at o muntapum on the shore ot Ramésvaram, olose to the
spol where the pilgrims go through certain mysterious,cere-:
monies nnd ablutions, '

il
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1 Tho technicnl names given sre those used in Day's Fishes of fndin.



04

"he yerandah of the zemindar's bungalow affords a good
spot for,the study of the common animals and birds of the
island. The former oonsist mainly of ill-conditioned pariak
dogs; goats trying to extract the requisite amount of foods
gtuffs for the mainienange of life from dried palmyra leaves
and spiny Acacia planifrons, the spings of which serve a8 no
protection against the attacks of these hard-mouthed herbi-
vorous mammals; and donkeys suffering from motor paresis
of their hind limbs, The shrill voiced palm squirrel and
musk-rat infested the bungelow, and » friendly mungoos
made repeated visits when I was at brenkfast, Of birds, the
splendid buf shameless crow! made continual raids on my
speoimens drying in the sun; and parakeels scresming in a
neighbouring Ba tree, and sereech-owls making night hideous
with their domestio quarrels proved a constant source of *
irritation,

During my stay oun the island in 1886 the following
birds were shot by my shikaree 2 ;— ,

17. Tinnunoulus alandariue, Kestrol,

23. Micrgnisus badius. Shikra,

76. Athene brams, Spotted owlet,

117, Merops viridis, Indien bee-eater.

149, Polesornis rosa, Rose-hended parakest.

180, Brachyptornus aurantins, Golden backed wood-

pecker,

197, Xantholeeros indica, Orimson-byroasted barbet.
205, Hisrgoocsyx varius. Oommon hawk ouckoo,
212. Cocoysbes melanoleusos, Piedorosted cuchoo,
217, Contropus rufipennis. Common souncal.
255. Upupa nigripesnis, Indian heopoe.
257. Lanius erybthronotus. Rufous-hasked shrilke.
260, Lanius hardwickii, Bay-backed shrike,
278. Diorurus macrocerons, (Jommon drongo shrike.
438, Malacocircus griseus, White-headed babbler,
462. Ixos Iuteolus.” White-browed bush bulbul.
482. Pyvononotus heemorhous. Madras bhulbul.
487. Tora zeylonica, Black-headed green bulbul,
476. Copsychus saulavis. Magpie robin,
660. Qorvus culminatus, Indian corby.
668, Corvur splendens. Indian orow,
684. Agvidotheres tristis, Common myna.

1 N y Il Bl 2k ahik
L - et b gyl - i

b Lopous J{Iﬂﬂdm&, vel, impudions.
? The tochnionl names given corrospond, ad o the numbers, to those

var] in Jardon’s Birds of India.
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687. Temenuchus pagodarum. DBlack-hended myrﬁ,
795, Turtur suratensis, Spotted dove, )
884, Trings minutn, ' Liftle stint,

044 Pheenicopterus roseus. Flamingo.

080, Xoma hrunnicephela. Brown-headed gull,
P85, Sterna seena. Large river tera.

On the sandy shore of Shingle Island, one of the islands
which intervenes betwesn Rémésvaram Island and the main-
land, which is oyergrown with long grass reaching in some
places to o height of 6 feet, my friend Mr, J. R. Henderson
saw, in early June, hundreds of & donbtul species of Tern (7)
and o few of the large river Tern (Starnae seens). Of these

Ahe lattor laid a single egg in & tunnel excavated among the
* matted roots of the grass, and artfully concenled from view.
The former laid a- single egg in a hole soccoped out in the
sand near the water’s edge, where the grass was either very
short or absent; end the eggs were easily missed owing to
the resemblance between Lheir colour and that of the sand,
which affords an example of the adaptation of the colouring
of oggs to their natural surroundings for the purpose of con-
cealment, agoording to the principle of proledtive solouration.
In July 1888 the shores of Coorisudd ﬁlﬂﬂdl Were in posses-
sion of an army of ocoupation of flamingaes, which were,
no doubt, feeding on worms and burrowing erabs.

The ingeot would, apart from the irrepressible ants and
mosquitoes, iz only poorly reprosented on Rémésvaram
Island, and of Lepidoptera the most conspicwous was Papilio
gﬂ&mekaides) hector, flying swilt-winged along the shore or

ar out at sea. The following Lepidoptera were captured in
July 1889 1

Mycalosis mineus, Zinn, | Catopsilin catilla, Cramer.
Melanitis lada, Lins, Terias hecabu, Lirn,
Taruvous plinius, Fabr, Papilio heetor, Linn,
Catochrysops strabo, Fabr.| Pupilio erithonius, Crasier.
Oatopsilia exocale, Cramer, S

T

‘nlplal’ —pr

! Tho following bofanical specimens were collacted by me on CQoori-
gnddy Island ;—Dodonma visvosa, Eugenia jambolana, Pemphis acidile, Olden-
landia umbellats (Indinn madder or ohay rool), Vernenia dineren, Latunog
pinnatifida, Salvadora persion, Buicostema litlorale, Ipomaa biloda (Gont’s foot),
Ulsrodendron  inerme, Doerhanvia diffuse (spreading hog weed), Aerva
Javanica, Suwmds monoign, Euphorbia corvrigicloides, Fawphordis thymifolia,
Phylanthus polyphylins, Pandanus odoratissimue (sovew-pine), and Cinodow
daolylon (hurinlleo grase).
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. Tiopgh I game across. none myself, I was shown g
bottle enntaining & collection of scarpions, which ‘had been
cought, at. Pamban ; and the -blﬁ apider . (Mygale), which g
anoused, of gausing the death of sheep and goats by poisoning,
them on’the muzzle, has been onptured by Mr, Henderson
in the zemindar’s bungelow, .. - - o~ oo 0
- Commencing near the gemindar's bungalow and extend-
ing for some digtance along the. north voast of -the island, "
is. 8 fossil eoral reef;, whiok 1 cannot do boetter than desoribe
in Mr, Bruog Foote’s words: - - " v oo L
v ¢“'The upraised reef,’” he says, ‘is u -striking feature of
the north coast of Bémdésvaram Island, and iy worthy of much
ologer study than the time at my disposal enabled mo fo bestows
wpon it, It shows best along the beach beginning a coupla
of hundrad yards west of the zemindar’s bungalow,. where it
forms o little ixvegulnr searp about a yard or 4 feet high,
against the roof of whish the waves break in rough woather,
Of its true coral reef origin there can. he no doubt, as in many
places the main masgs of the rock: consists, of great globular
mepndroid corals, or of huge ocups of a -species . of porites.
which, beyond being bleached by woathor action, are veiy-
alightly altered, and. still remain in the position in which thuey
originally grew. . The base of tho reef ig nat exposed, ag furas.
I qould "aspertain, not having been sufficieutly upraised along
the beach ;. bub in n well-sestion a littla to .the south of thae-
Gandhaméng Parvattam Chattram the thickness of. the ‘coral
reef exposed above the surface of the water is.ab least 10 feet,
and probably much mors, . The groat swampy flet forming the
northarn lobo,. a8 it were, of Réméavaram Island, ponsists;, I
beliove, entively of this upraised reef hidden only by & thin -
ooating of alluvium, or the water of the brackish lg fﬂi}ﬂ&_ ‘whioly -
cover the major part of the surface, Wit do nob form:-a ocon-
tinnous sliget of water as shown in the map. - - . 7
T onme-aoxost messes of ooral protruding atintervals through
the alilnviim in-the very gentre of the flats northewestward of -
the great sand-hill erowned by the chattram just named. . The.
raised reef is very well sgen fo fhe north-eastward of -Rémés- .
varam fown, where it forms a miniature oliff from 3 o 4 or
o8yibly § feet high, and cobfinuing along the: const after the.
aftor f):ir_nﬂ and trends fo north-west, - Time' did not admit of
my actunlly. following it up o Posausge Moondol. Poin, but:
I went to within o mile of the poilnt, and could see no change of -
sharacter of the ‘cosst line on'examination. through a .sfrong:

.'.:. ;._..-I :

¥ Mem. Gool. Sieros, Tud., vol. XK, 18831
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flold~glngs. The raisod reof showas strongly alse afong the
wostern side of tho flat northwards of Avianguudu. %he south
side of the recf is, along the north cosst, complotely covered up
by tho groat spreads of blown sands which ocoupy the greator
part of tho surfaco of the island. On the east sido of the island
the reel does not extend close up to the groat temple, but sto
shorl abrupily ahout 300 yards to the north-esst, and d ﬁﬂ'ﬁ%z
ro-appear on the coast of the bay south of the temple. Bouth of
Pdmban town also thero were no signs of any upraised soral,
nor could I see any indiontion eastward along the south coast,
as frr as the eye conld reach from Coondacaul Moondel Point,
while the great south-sast spit terminating at the point called
Thunnuscody ie coversd by a double ridge of great blown sand-
hills, An important series of frial sinkings made by the Port
officer at Pémban right across the island, from north {o south,
abouf 2 miles east of the town, in order to fest the feasibility of
the proposed ship canal, did not reveal any southerly extension
of the raisod reef, The probability is that it forms a mere
nayrow strip along the beach from Pimban to Ariangundu, but
widons ouf thonce to the north-eastward to form the northern
lobe of the island.

“Parts of the reef lying betweon collections (colonies as it
wore) of the great globular or cup-shaped coral masses form a
coarse sandstone made up of broken coral, shells, and sand
(mostly siliclous) & typical coral sandstons.

‘““At tho Pdmban end of tho raised xeef it shows a slight
northerly dip, and masses of dead coral, appavontly o asifw,
rofrudo through tho sand holow high-water mark, Reofs of
iving coral fringo the present coast, but these I was unabloe lo
oxamine, so cannot say whethor {he corals now growing there
pre speeificelly allied to those which formed tho racf now
upraised, hut all the mollusca and erustacen I found oveurring

fossil in (ho latter bolong to spoocies now living in tho surround-
ing son,’’

Mr. Bruce Foote writes further :—

“Tt is (nito ovidont from the ocourronco of tho old coral
roof on Rdmésvaram Island that the labtor must have been
upraisod several fool within & comparativoly rvecont poriod, but
unfortunatoly thero are no data by which to caleulato the exnot
amount of the uphenval. Tho uphoaval whioh aflosled Rdimss-
varam Island doubiless affeotod tho adjoining mainland, and,
by upraising the coast, exposod tho sandstones, which have boon
dosoribod abovo as forming a low wall-like olill bordering tho
boach g if by o bailt quay.”

i
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A #eod exnmple of a sanclstone quay wall is to be scoen
on the 1,&5.111&11& between the great dam and Muntapum.'

In aletter to me Dr. Johannes Walther, of the University
of Jeng, who made a short visib to Rdmésvaram Island early

in 1889, wtites coneerning the fossil veef :—

’\"\%‘H fossile riff Leginnt direst unter dem bungalow, und
Idsst sich um die ganze nordlziiste bis nach Ramesvaram veriol-
gon. B3 ist wondorvoll, Dorites 4 m, dick, uvnd viele andere
formen. Bei Ramosvaram ist ein sehr schénes fossiles Litho-

thamnium lager, und intoressante metamorphosen des subfos-
silen riffes.’”’

Possessing only very scanty geologioal knowledge, I am
unable to deal sstisfactorily with the fossil reef, which will,
I trust, receive full justice from Dr. Walther.2 Commene-"
ing, as already stated, near the zemindar’s bungalow it
forms a wall exposed to o height of § or 4 feet above the
sandy shore in which it is imbedded, and exiending, almost
without interruption, for a distance of o quarter of a mile,
after whioh it becomes covered over with loose sand, and is
exposed only at intervals. The mein mass of this wall, as
algo of the hig datached coral blocks which intervene between
it and the sen, and are washed by high tides, is built up of
enormous blooks of Porites, one of which, isolated from
neighbouring blooks, has 8 diameter of 12 feet. That these
blooks are imbedded as they grew is shown not omnly hy
their reef-like appearance, but alse by their upright position,
the vertical columns of many ol the blocks bearing tesiimony
to the faob that thoy have not boon cast wp by tho wavos ab
random, like the big coral fragmoents whioh are exposed
ot low tide, and lio irregulaaly in all possible wnnafural

positions. The oalices on the surface of the fossil corals are

- v —)

“Nurth of Kflnkarai, o town on tho coasl sonthwost of Réméavaram
Island, a vory porfect wall of sandstone extends for some disiange along tho
pliore, in the loogo sand eovoring which many eoppor coing—foman, Chola,
Pandyan, Duich, Indo-I'vench, &c.,—have beon 1ocenily found; and o
theory has heen started thab this'spot is the sito of an old Phndyan oity,
The axea which intervonss bolween the fringing coral reef and the aloping
sbors ab Kilakarai, and is uncovored by walor at low {ide, is covored by an
exbensivo greon carpol formed by g dense growth of Zoanthi agglutinatod
togethor by deamp sand, among which small isolated Madrepores live, thengh
potiodically oxposed to the hont of tho sun, Opposite the town of Kilnkarai
thore i & wido gap in the roof, through whioh small sniling hoats can pass
ﬁnt? tho shallow harbour within tho xoof, on which tho foree of the waves is

rokon.

? Vide a Report by Dr. Walthor {n thoe Pardandiuggen der Gesellaoliaft fur
Erdkunde sy Berlin, 1889, No. 7, v v
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either perfectly distinet over largo nveas, so as té render
their identity certain, or, espeoially in the onse of the blocks
which are still exposed to wave notion, worn away,’or cons
cealed by o drystalline incrustation. Imbedded in cavities
in the Porifes, once hored and ocoupiod by the living molluse
animal, are immense numbers of the shells of the lithodome=d
Venerupis macraphylle, which abounds on the living reef at
the present day. The Porites arve frequently oapped by
Astreans, which ave alse found firmly fixed to their lateral
aspect, Less commonly they are incrusted with Meandrinas
(Crwloria), which, like the Asfrweans, also form solid isolated
blocks, but of far smaller size than the Porifes. The blocks
are, for the most part, covered on their upper surfacs by a
wrust of thick compact laminated sand-rook, imbedded within
which are the shells of mollusca—Cardivm, Areca, Turbo,
Corithivm, Spondylus, &o. I have also found several cara-
pnces of fossil crustaces, whose spesies I am unable fo
identify, At the commencement of the reef, /., at the end
nearest to the bungalow, ths sand-rock is arranged in a
succession of layers with a dip seawards, and forms an
inerusting layer about 8 inches thick, A. little further on
the reef has a terraced appsarance, an upper, terrace being
formed by sand-rock horizontally stratified, exposed to a
height of 18 inches, and stipported by underlying Jorites,
Astreea, Celoria, and Turbitaria ; and a lower terrace formaed
by a ﬂ&t-top]l;}ed mags of Poriles, about 9 yards in lenglh,
covered with loose sand. Not the least interesting featuro
of the coral wall is {he presence of n bank of Bladrepores,
exlending over a length of 8 yards at o higher level than
the Porifes, and evidently still placed as they originally
grew, their radiatin %; branches spreading outwards from ihe
bage, and forming o broad flat surface, whish affords support,
to a thick superjacont layer of consolidated sand-rock. The
maximum height of the Madrepores above the loose shore
' sand is 18 inches, and they olearly form a portion of a bank,
such as may be seen spreading over considerable areas on*
the living reef on a calm day.

Ag one looks out to sea from the PAdmban beach at low
water on a breszy day, three dislinet zones can be olearly
distinguished, viz, :—(1) eommencing about three-quarters
of a mile from the shore, and extending to the horizon, clear
blue water separated by a sharp line of demarcation from
(2) n zone disoploumsd by sediment in suspension cnrried by
the current through the Pdmban Pass. 'L'his zone, in which
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tho living corals flourish in spile of.the ourrent, sometimes
running ot the rale of 7 to 8 knots {}EI’ hour, to which they are
exposed, terminatos at the sharply defined land face of the
reef,) the corals of whioh, constantly bathed by water and
never exposed shove tho surfaoce, not as o natural breakwaler
vwhioch breaks the foree of the waves, so that, at high tide, the
shallow water between the reef and (he shore is smooth,
The land face of the reef is made up almost entirely of
Madrepores, amid o porfeat forest of arborescent sen weeds
and fleshy Aleyonians which, as one rows over the reef on &
bright still morning, can be easily recognised as large snow-
white patches, Other genera— Porites, Crloria, Turbinaric,
&o., oocur in deeper water, (3) There 18 a zone, about 40
yards in breadth, between the reef and the shore, which is
covered by water at high tide, but completely exposed at low
tide, and mede up of dead coral blocks, fragments, and débris,
gmong which branches of worn Aadrepores arve most conspi-
ouous, broken off or rolled along from the reef, and covered
with low-growing elumps of brown angd greon sea weeds, and
enclosing shallow pools in which # coral fishes’ of brilliant
hue may be seen, and eolonies of Cerithic leaving in their
wake a charnoteristio track, Many of {hoe larger soral blooks
are extonsively worn by the proosss of solution; or eroded by
-boring mollusea and other animals, Among the ocrevices
of the eroded corale various oruslacen (Gonoduotylus, Pilume-
aig, &o.), find & home ; and erawling on their surface, which
is frequently covercd by oreot or sossile encrusting spongos,
or hidden beneath them, Annelids (Amphinome, Nereis, &eo.),
and bright-colored Planarians may be [ound,

From the Pamban beach the son boltom slopes very
gradually o a depth of 20 to 20 feet at a distance of {hreo-
narters of a mi{a from the shore. Detween the IKathoo
%"n,llimnnni Roef, marked on tho survoy chart as heing ¢ par-
tinilly dry ot low weler spring fides,” and the spit of
mainland which terminaies at Toint, RAmen a boat passage
has been oarved out by natural processes. North of Rdmds-
varam Island {tho living coral reef furmation is statod by the

— e . e
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' In tho recontly issued fhird edition of Davwin’s Siructure and Disiris
bution of Corel Regfs, the 100fs of the Madras Consgt, of the Gulf of Manaay
and tho northern park of Coylon are not indicaled on the map showing
tho disiribution of coral 100f beenuso as Profosser Bonny says (p. 247) 1
“*Tho 8on off tho novthern paxé of Ooylon is oxccedingly shallow, and,
tharofore, T have nob coloured tho reefs which powially ?r ngo portions of
%ﬂdﬂhﬂl’ﬁﬂ and the adjoining isiets, ag woll as tha Indian promontory of

adma.
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loonl fishermen, in answer to independent inquiriaﬂ.l:rg Mr,
Bruce Foote and myself, to exftend only as far ag Pilla
Mudum, 7 miles south-east of the Vigei river, which, ‘thoug
casily orossed on foot in the dry sesson, is in high {flood
during the monsoon, and, for about a fortnight in the year,
impassable even on o raft, '

Piled up over a limited area at the hase of the fossil
roof were masses and fragments of pumice! encrusted with
Polygoa, Chame, tubes of tubicolous worms, Jaluni, young
perrl oysters, &o,, and dislodged in the first instance, in all
probahbility, from the ‘voloano of Krakatoa during the great
eruption of 1888, a ourious result 6f which has been that, in
the district of Charingin, which was depopulated by the tidal
wave during the outburst,-tigers have incremsed so énor-
mously in number that the Covernment reward for killing
them has beon fixed at 200 guilders each.

‘Washed on shore by the waves, protecting the upper
surfaoe of the dead oeprals, or brought up for me from the
sen. bottom by my divers, wore nodular caloareous Alym,
which, from miocroscopicnl exemination, I find to be identical
with those which were dredged off the fown of Negombo
in Ceylen by Captain Cawne Warren, and reported on by
Mzx. H. J. g&rtﬁr.ﬂ “ The specimens,” says that authority,
¢ gonsist of onloareous nodules of different sizes, which may
be said to originate, in the first instance, in the agglutinalion
of o little sen bottom by some organism into o fransportable
mass which, inoreasing after the same manner as it 18 our-
rented about, may finally altain almost unlimited dimen-
gions. They are, thersfore, compounded of all sorts of
invortebrate animals, whoso embryoces, swimming about in
overy direclion, find them, although still freo and delnohed,
of suffleient weight and solidity to offer & convenient position
for development, and hence the numbor of species in and
about thom ., . . . DPorhaps mo family of organisms
has entered into their composition or increased thelr solidity
more than caloaveous Alges (Melolesice) which, in successively
laminated or nulliporoid growths, have rendered these

R
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1 ¢ The fragmonts of pumice thrown up into the acean during far dis-
{ant sub-maring erupfions, or washod down fiom voleanic lnonds, aro af all
timos Lo be found floaling about tho surfeco of the sea, and thore being caatb
upon the nowly formgd islot produce by their disinlogralion the cla oy
matorinla for tho forgation of a soil, the rod ocmth of coral iﬂlﬂ‘ﬂd);.’
Murray, Royal Institulion; March 14, 1888,

1 j;un fag. Nal, Hist., June 1880,
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nodules,almost solid throughout, or covered with short, thick,
nulliportform processes . . . . . . Noxbto the part
which the Melohesire have taken 1 {heir formntion may he
montioned the sessile LForaminifera, and these havo, in {urn,
been overgrown, in many instences, by Polysos.”

' Specimens have been picked up on shore both by My,
Bruce Foote and myself of a ourious body, the nature of
which has given rise to some disoussion, and is still sud
Judice. One of them wag exhibited at the Linnean Society,
and Dr. Anderson and Mr. Doendy were inclined to regard it
ns, possibly, the consolidated roe of a fish ; whereas Professor
Charles Stewsrt was of opinion that il was a vegetable
structure, his opinion being based on the oxamination of
miorosopical preparations which he demonsirated to me

when I was recently in lurope.

Among other specimens collected on the Pimban bench
I may mention the complex tubular skeletons of the Chem-
topod Flograna, and large blocks of drift wood bored by the
mollussa Teredo and Parapholas, of which the latter has
recently destroyed the hottom of the local port gig.

The Indian fin-whale (Dalenoptera indice) has been
known to accompany vessels in the Gulf of Manaar, and I
have seen one olose to a stesmer in which I was rounding
Cape Comorin. It is related that, some years ago, tho
sohoonor .Abdul Ddman, which was at anchor olose to
Pémban, was suddenly relessed from her moorings, aund
towed out to sea to o distance of soveral milos by some invi-
sible agent. A fow days afterwards the ouronse of a whale
wos cast on shore, and the theory was thai this whale was
tho onnse of tho involuniary oruise, it having been temptod
oub of curiosity to examine the ship, in whose grapnel it is
supposed to have beon canght, and 1o havo taken the steame:
in tow until it liberated itsclf,

The phytophagous Sivenian Hualicore dugong (the dugong),
which i8 gaid ! to be found in the salt water inlets of South
Malabar, feeding on the vegelable matier about {he rocks and
basking and alaeging in the morning sun, is socording to
Emerson Tonnent” attracted in numbers Lo the inlet from the
Boy of Celpontyn on the west coast of Coylon to Adam’s
Bridge by the still water and the abundance of marine algie
in this part of the Gulf of Mannar, Itis of an extremely

= ry i A Jra— " N
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\ Jordon, Mammals of India, 2 Ceylon, vol, II, 1860,
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shy disposition, and I have never seen it myseli, thtotgh I
have heard of dead carcases being thrown up on the Rdmban
beaoh, or living specimens being caught in the fishing nets,
One was, in fact, caught, together with & young one, the day
before my axrival at PAmban in 1889, and prompily sold for,
food, as 1t is eonsidered a great deliensy. There is g {radi-
tion among fthe natives that a box of money was found in the
stomach c:f a dugong which was out up in the Pdmban bazdx
some years ago ; and an official is now always inviled to be
present at the examination of the stomach eontents, so that
the possessors of the carcase may not be punished under the
Treasure Trove Act for concealing treasure. But the stomach
contents invariably prove to be green gea-weed. The fat of
Jthe dugong is believed to be efficacious in the treatment of
dysentery, and is administered in the form of swoetmeats,
or used instead of glee in the preparation of food, The
skeloton of a female dugong in the Madras Museum shows,
enoaged in the upper jaw, the functionless feoth, the blunt
points of which'are, during life, covered by a flashy lip form-
ing a snout. The female is desoribed by Tennent (ap. edt,)
when suckling her young, as holding it to her breast with one
flipper, while swimming with the other, holding the heads
of hoth above water, and, when disturbed, suddenly diving
and digplaying her fish-like tail.

The edible turtle (Chelone mydas) which I have seen
carrying the oirrhiped Chelonobin lestudinaria!and tho poear!
oyster altached by its byssus to the omrapnos, is very abun-
dant in the shallow water near the sandy shores of the islands
in thejvioinity of Ramésvaram, on which the female lays her
eggs. 4 A large speoimen, whose skeleton has been preserved,
was purohased for bight snnes on the understanding that the
vendor shonld have the flesh as o perquisite, The process of
removal of the edible portions fat, flesh, and viscera was not
o pleagant operation to witness, The vielim was placed on
its back, and secured by ropes which did not provent demon-
strative flapping of its fins during {he operation, skilfully
performed with a ¢arving knife, of removal of the brenst-
plate go as to display the internel organs, which were re-
moved together with their investing fat; the pulsations of
the hesrt, which was removed last of all, the smapping of

. PR —
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1 I have also seen pavasitic pedunculufed elivhipeds ntlached fo the skin
of a sen-snake {Hydrophis), the gille, of Neptunus pelagicns, snd the antenng
of Palinurus desypus.
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the jaws, the plaintive expression of the eyes, and general
indications of discomfort forming a ghastly spectacle not
easily to ba forgotten. The flesh of the edible turtle is
desoribed by Tennent as being sold piecemeal in the market
_Elaaa at Joifna while the animal is siill alive, each customer

eing served with any part selected which is out off and sold
by weight ; snd Darwin, referring to the gigantic tortoise
of the Galapagos Archipelago, says that, when & tortoise is
caught, & slit is mads in the skin near the tail, so as to see
whether the fat under the dorsal plate is thiek, If it is not,
the animal 15 liberated, and it is said to soon recover from
the minor surgical operation.

A single specimen of the land tortoise { Nicorin érijuga),
found at the foot of a free on the sandy soil outside the town,
of Phmban, was brought to me for sale. The land snakes
of the island a1e represented, so far as I know, by Lycodon
awlicus and Tropidonotus stolatus, of whioh the latter hit
Mr. Henderson’s native servant in the foot, causing great
torture until he was assured that it was not a fovicophidian.
Batrachiang I have not seen on the island, hut the existence
of Rana hexadactyla, which is, I am told, eaten in the Indo-
French possessions, was made evident by its nocturnal oroaking

in a tank near the bungalow,

One of the edible olothugians' { Trepangs ox Béches-de-mer)
ig very abundant in the mud on the south shore at Pdmban,
and in the vicinity of Rémdsvaram, at both which places it
is prepared for exportation to Penang and Singapore, The
process of preparation, which is not an appetising cne to
watoh, is as follows{—

The Holothurians pre collected as they lie in the mud af
low water, and placed in avchaldron which is heated by a
chareoal fire, Asg the temperature vises in the chaldron the
gtill living animals commit suicide by the convenient process
of ejeoting their digestive apparatus, &o., and becoms reduced
to empty leathery sacs which, by loss of water consequent on
the temperature to which they are exposed, shrivel: consider-
ably. At the end of twenty minutes or half an hour the
boiling process is stopped, and the shrivelled animals are
buried in the sand until the following morning, when the
boiling process is repeated. KFinally, they ave arranged
according to their size, and are ready for shipment.

r arreves vt ¥ — '
v Holothuria tnarinorate.
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As regards the question! whother Zlolofhurians live on
living coral or obtain nutriment from swallowing the sand snd
defrifal material, the two most abundant speoies in the Gulf
of Manaay ( H. abra and I, marmorats) live,not on the reef, but
on the muddy bottom between the reef and the shero, whioh
is frequently uncovered at low tide. From repeated examis
nation of the confents of their alimentary vanal, I have been
unable to find any evidence that they have been feeding on
living ooral, the swallowed materials consisting, for the most
part, of sand, coral débris, small Mollusca, Aloyonian spicules,

and sea weeds.

oy

1 Pade Darwin, Coral Regfs, 31d editior, 1889, p. 28.
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this a,gd,tha two preceding daeys a bright blue-eyed Pqleemonia
larva was very agundmlt on. the surfaos. y

* The next four days, during which the weather was very
unpleasant and suggestive of a eyclonie storm In the ]351.?'1 of
Bengal, were spenf in inspecting the east Chéval I’ax. ‘The
divers, going dowh as soon as we had anchored at the north
end of the bank, brought up blocks of inorusted send-rook,
snd specimens of the black-coloured sponge Spongionellc
nigia, ‘but no oysters, which were, in faot, absent over the
“¥ntire bank. This bank is mainly characterised by the
gbundant growth on it of Suleragorgiay suderosa, on tha
branches of on® of which an Adstrophyton (A. cluvatum "2
was ehtwined, and a heather-like [ydiavd, the tangle
branches of which were studded with the striped .dereuia
E’Z'bm, and which should afford good anchorage for young
oysters. Cohspicuous among other specimens, whioch were
obtained, were the sponge Hircinia clathrate afiording a
home to Balunus (Acaste) spongites, the corals Twibinaiio
erater and Turbinara patule, and the Kchinoderms Andedon
palmata, Salmacis bicoler, Clypeaster humilhs, and Lelmnaster
purpurens. A single specimen of Ophiotlrin aspidota was
found coiled np in a caviby in a block of Poidfes, As on the
other banks which we inspected, sea-weeds werc not present
in sny quantity. ¥he quantity of weed on the batks is suid,
howsver, to vary much from year to year,

#The inspection of the east Chéval Par completed, we
went a ghort distanoce south, and spent a couple of days
on the Mdtaragam Pers, which were alsu blank so far as
Tfsters wero concerned. The pearls from these Pars are
highly valuedrby the pesrl-merchants, and, at the fishery
of 1868, the oysters fetched from 100 to 109 rupees per
thousand at audtion, a single day’s fishing renlizing over
60,000 rupees, The weathor had cleared up by this time,
and th_a divers were again able to work in comfort for a
shof¥ fime. Rain interferes very much with an inspeotion,
a8 the divers nomplain that it makes them cold &nd shivery
when they come out of the water. ITere, as on the eust
Chéval Par, the a.nir%u,l colleoted in greatesteabundance was
Clypeaster humilis ; hut the divers also brought up many
specimens of the chank, the unpleasant looking animal of
which is saten by the natives; Pinna bicolor, which is said
to aoour on the sandy parts of the banksdin beds of some
extent ; #nd 'i';l:la hammer-headed oyster, The Hydroid, whish
' WaS é? conspiouous & featurs of the east Chéyal, was absent
from the Motaragam Par,
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At this stage a strong "south-west wind came on, accom.
anied by an unpleasant swell, and drove us into Sildvaturai ;
Euﬁ, luckily, afl"the important work of the inspection tour
was finighed, two small banks alons remaining to be examifted,
A rolling jonrney on the tug .detive brought me back to
Colomba, and my second vistt to CUeylony more ﬂusgiﬁiaus
than the first, was ovex. oo .

During the last quarter of a century, the Ceylon Govern-
ment has derived a handsoms profit- from its pearl ‘banks,,
which have been luocrafively fished oif nine 6ooasions ; whilef
during the same period, the banks belonging”to the Maduss
G&rerument have yielded only & single gahﬂry, NGt bacause
the oysters have oensed to settle, when young, on the hanks,
but bevause they have failed, owing to a combination of
physical and other unfavourable conditions, to reach matm*iif;‘d
there. Writing, in 1697, for the instruction ofethe Political
Council of Jaffnapatnam, the then Commandant of that
town justly rvemarked that the pearl fishery is an extra-
ordinary source of revenue, on which no reliznce can be
placed, as it depends on various contingenecies, witich may
ruin the banks, or spoil the oysters  And this remark holds
good after the lapse of two centuries, In 1740 the Baron
von Imhoff, on his deparfure from the Government of
Cgylon, in & memoir left for the instruotien of his suceesson,
st%ted that “ it is now several years since the pearl banks
* have fallen into n very bad state both at (Planaar gnd
Tuticorin ; this is mere ohance, and experiengy has shown
that, on former occagions, the banlks have been unghroductive
even for a longer period than has yet oconrred at presentedy
And o century later, in 18483, Captain Sfeuart, at the
commencement of his admirable ** Account of the Pearl
Fisheries of Caylon,” refers to the failure atethat time of the
now lucrative Ueylon fishery. Is it then rash, looking hack
to the flusluating experience of the past, to express a belief
that, in the not far distent future, the reputation ofgthe
Tuticorin hanks will rival that of the at present well favoured

banks of Ceylon ?

The name of Captain Donnan hes repgahedly appeared in
this chapter, and I should be, indeed, ungrateful were I not
to acknowledge not onlj the great assistance which I received
from him in earrying out my zoological work, but also the
vast store of information whidin[ gathered from him dugng
cyr nionth of banishment from the ountside world?
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# (8) destruction by fish, which had got into the tank,

A and preyed npon them ; - .

* (4) by exosssive agitation of the water in the fank
during the sguth-west monsoon sea; or, pro
bably, to all these causes combined.”

In March 1886 auother experimental tank was made on
o, more gheltered part of the reef, and 6,000 oysters were
lnced .in it, But, in the following year, all the oysters
re found to be dead. The artificial oulfivation of the
pearl-oyster was attempted some years ago in a nursery
made in the shallow muddy water of the Tuticorin harbour
without suceess; end, in his final report to the Csylon
Government, MMy, Iloldsworth expresses his opinion that
there is no ground for thinking that artificial cultivation of
the pearl-oyster can®be profitably carxied out on the Ceylen
odast, as the conditions necessary for the healthy growth
of the oysters are not to be found in the very few plaoes,
where they cogld be at all protected or watohed,

On tl%e way to Captain Donnan’s tank, which we visited,
we rowed over extensive banks of Aleyonians, of the luxu-
riant growth and size of which only a very feeble ides is
obtained from specimens as seen in museums, On the sandy
bottom a large number of Behinoderms, solitary or clustered
together, were clearly visible ; and, with the assistance of the
divers and the dredge, the following species were procured 1—
Temnopleurus foreumaticus, & violet-spined Temnopleuroit,
Oreaster thurstons, Salmacts bicolor, Laganym deprossum, Fibuls
arte volva, Bchinolampas oviformis, Holothuria afra, and Colo~
chuus quadranguloris., These species, os also Oreaster lncli
and Linckia le®igata, which abound on the Muttuwartu Pax,
are all found on the opposite coast of the Gulf of Manuny,
A gingle young specimen of Hippocampus was™also brought
up in the dredge. 'The tank, washed by the gentle swsl,
ghowed no signs of pearl-oysters, which had, doubtless, heen
smothered and disappeared below the surface of the hottom.
Put growing from the inner side of the barvier of dead
coral which formed the wall of the tank -wes a fringe of
living oorals~Montifora, Pocillopora, Madrepora, &e. As
these corals had grown in their present position since the
construction of the tank, which was built up entively of dead
blocks of solidl ooral brought from the shove, the living corals
on the reef being found to be too brittle to form a suifeblg
wall, it Was obvmus that, as the tank was built in March
1886, the age of the corals did not exceed three years and
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nine months, Accordingly I had the largest specimen of
Montipora earefully detached from the dead ooral-rock on.
which it was growing, and found that it measured 40 1rshes
in length, 9 inches 1z height, and 16 inohes in breadth, and
weighed 17 pounds, '

&

After remaining at anchor for some days off Sildveturai,
we started on the morning of the 10th for the western side
of the great Chéval Par, which is known by the divers as
kodat (umbrella) Par from the prevalence on it of a shallor
oup-shaped sponge, Sporgionelln holdsworthi, which is sup-
posed, by thew imaginative brains, to resemble an umbrella.
In a letter to Mr. Bowerbank, by whom this sponge was
described,* Mr. Holdsworth stated that © is only found on
the 9 fathom line of the large pearl bank. It is attached to

ieces of dead coral or stomes, When elive it is of a dark
%mwn; and when faken out of water it looks exsactly like
dirty wet leather ,...This sponge is so strictly confined
to the locality above mentioned that its disecovery by the
divers is considered the strongest evidenos fiiat the outer
part of the benk has been reached.” Another conspiduous
sponge on this bank was the large, pals pink-coloured
Petrona testudinare, which also lives on the Tholayiram

Par,

It was from the Chéval Par that, in 1888, about 150
millions of oysfers, ripe for fishing, disappeared in the space
ofs two months, between November and February. This
disnppearance én masse was abtributed byathe natives to a
vast shoal of rays, called Sanlkoody tyrica or Koopu ityriva,
whioh is maid to ent up oyster shells. But the more prac-
ticel mind of the Inspeotor of the pearl banksattributed the
disaster—for such it was from a financial point of view—to
the inflizence of a strong southerly curvent, which was running
for some days in December—a current so strong that the
Iingineer of the .Adefwe had to let go e pecond anchor-to
prevent the ship from dragging. '

The divers, going down from the ship as soon as we
waore aft anchoreover the bank in 6% fathems, reported abund-
ance of young oysters, whose average Dreadth at the hinge
was 70 1nch, said by some to be thiee months, by others six
months’ old, and brought up samples, from the rocky bottom
interspersed with patehes of fine sand, attached tg dead oqpal,

S - . . .
| n

b Proe. Zool. Spe., 1878, p. 26, pl. v.
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'Mqlobasise, sponges, and any other rough surface suitable
for the attachment of the byssus, That the peark-oyster
prefors a Tough to a smooth surface as an anchorage is shown
not only by ils usual habitat, but also by the observation
that young ogysters have been found clinging to the coir
rope moaorings of a bamboo, but not to the bamboo itgself or ,
the ehain moorings. The number of young oysters on a
small nodule brought up by the divers was counted, and
und to bs 180, soattered among which were 20 specimens

of tha little Suran.

The prevailing stony corals on the west Chéval Par,
brought up by the divers with dense olusters of young
~oysters adhering to them, belonged to the genera Porilss,
Astree, snd Cyphasir@a, growing from a base of conglom-
erated sand-rock, which is known by the divers as  flat rook®’
These corals, when hroken up, proved a 1ich hunting ground
for small orustaceans, tubicolous worms, and lithiedomons
mollusce, 'gt.aﬂry abundant on the bank were the bright-red
Juncelle, junc® and the corklike Swberogorgia subeiosq, on
the axes and branches of which clusters of oysters were

Solleotad,

At the time of his last inspeotion of the west Chéval Par
in 1888, Captain Donnan found a large portion of it stocked
with oysters one year old, which had, in the interval between
the inspections, died frqm natural causes or been killed off,
and replaced by another brood. The life of the pesarl-gysier
must be 8 struggle”,not only during the time ot which it
leads & wandering existence on the swifgce,! and is ot the
merey of pelegic organisms, but even after it has settled down
on the bottome where it 18 liable to be eaten up by fishes,
Holothurians, molluses, &o., or washed away {rom its moor-
ings by currents ; and compaiatively few ont of+a large fall of
“gpat ”’ on a bank can reach maturily even under the most
favourable oconditions, * Much,” Uaptain Stouart writes,
“appears to depend on the depth of water over the ground,
and the nature and quality of the soil upon which brood.-
oysters settls, whethgr any portion of thom evgnlually reaches
the age of maturitys If the deposit be of small extent, or
be thinly seattered, the young oysters are often devoured by
fishes, bhofore the shells are hard enough to protect them.
But, when the deposits settle in dense heaps upon plases

-
- , . - -

1 Young pearl-oysfors have been founnd attached to floafing timber and
buoys, and to the bottoms of boats,
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favourable for their nourishment and growth, many of them
survive-to become the source of considerable reyvenue.”? How
great i the struggle of the pearl-oyster for existence is viry
clearly shown by the records of the Tuticorin inspestions, in
which, time after time, a bank is noted in ong year as being
thickly covered with young oysters, and in the next year as
being blank. Not, in fact, till a baok is thickly covered with
oysters two years’ old can any hope be held out that it will
eventually yield a fishery. U

Qutside the west Chéval Par a sand flat extends for some
distance north end south, from which the dredge brought
up masses of cosrse, broken shells, and, among otfler speoi-
mens, large numbers of dmphicrus and Clypeaster humilis,
aud single specimens of (phiolhrin aspidote and Astropecten
heonprichii ; the digestive cavity of the latter being distended
by a large Meretriv (M, castanra) and seven other smaller
molluses, which it had swallowed. Ifrom the stretch of sand
batween the east and wast Chéval Pars the Kehingids Eehino-
discus auritus and Metalia sterpalis were obtaineld.

During our stay on the west Chéval Par, large numberse
of the butterfly Papilio (Menelaides) liector were seen daily
fluttering around the ship 10 miles out at sea. The dotive
stehming ab the rate of 4 knots an hour, and the divin
boats under sail oaught many seir fish (Cybiam guttatum
with a long line towing astern and made fast to the yard-
arms of the lug sail, and baited with a pieca of white rag,
For oatching seir the hooks ave, sometimes, baited with'a
small fish or the white of a eocoanut cut into the shape of
g fish. From the barque at anchor many Balistes and the
crimson-coloured Lulianus erythropterus were daught hy the
crew with lines baited with fish. The stonrachs of the former
always containdd crushed pearl-oysters, and those of the latter
small fishes.

On the 14th we inspected the small Periya Par, situated
3 miles westward of the west Chéval Par, which we
found nrregularly stocked with young oysters. Sounding
seawnrd Trom the bank, we found 9 fathems at o distance of
1 mile, 14 fathoms st a distance of 2 miles, and did not
strike bottom at 150 fathoms at a distance of 4 miles. The
son bottom shelves here less abruptly than outside the
Muttuwartu Par, where a depth of 160 fathoms was obtaingd
at, & distance of 3°0f & mile trom the seaward face of the
bank. The thermomseter registersd 54” at 160 fathoms, and
59° at 100 fathgms, the surface temperature being 83°. OUn
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VI.—FAUNA. OF THE GULF OF
MANAAR.

Tuis report upon the Fauna of the Indian side of the Gulf
of Manaar is composed of lists of those specios which have
hoen obtained by myself from Rémésvaram and the neigh-
bouring islands, and Tuticorin, including the pearl banks,

I teke this opportunity of expressing my hearty thanks
+ to Mr. Arthur Dendy, Professor Jeffrey Bell, Mr. J. I.
Henderson, and Maz, %dgu,r A, Smith, for the great assist-
ance which they have-rendered in connection with the collec-
tions of sponges, echinoderms, erustacen, and mollusea.

The report must bo regarded as a preliminary one, and I
have made no attempt fo olassify the worms, nudibranchs,
tunicats, eto., which await identificalion.

PORIFERA.

The sponges recorded below were colleotéd by me either
in the neighbourhood of Ridmésvaram Island or at Tuticorin,
and sent to Mr, Arthur Dondy at the DBritish Museum,
Natural History, by whom thoy are desoribed in detail in
the Annals and Magazine of g&tuml History, Soplomber
1887, and Fobruary 1889,

Ag regards the fivst colleotion, which was made at Rémds-
varam, Mr, Dendy writes :—

‘¢ The eollection is of excoptional intovest, owing to tho faeb
that it is the first whieh has been oltained from {his partioular
locality., Indeed our knowledge of the apnngaufmma. of the
entire Indian Ocean is extremely deficient, This doftcioney is
almost certainly duo to want of investigation rather than to any
actual soarcity of sponges. Mr, Ridley and I have already

ointed ouf, in onr report on the Mouaxonida collectod by

. M., 8, Ohallenger, that ¢ thig little-known field will probably

leld a rich harvest 10 whoever has the good luek to thoroughly
investigate it;’ and this statement is amply bome out by Mr.
Thurston's reseaxches,

‘“ The best known locality for spongos in tho Indiasn Ocean
is undoubtedly Ceylon; Bowerbank, Gray, and Cartor have all
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writton ;upon the sponge-fauna of this particular distriot, and
the sponge-fauna of Madras, in so far as is evidenced by the
materiel at my disposal, hears a striking resemblance to it.
Thus, out of the ten determinable species from Madras, four,
viz., Halichondyia panicea (a cosmopolitan species), Aainelle done
nant, Hwreinte clathrate, and Hiroinie vallate, have already hseen
rocorded from the neighbourhood of Ceylon,

" There can be no doubt that the present collection was
obtained in shallow or modervately shallow water, although
there is no record of the depth. g ecies with & strong deve-
lopment of spongin in the skeleton-fibre predominate, as might
have been safely predicted from the climatfic conditions of the
locality.”

The majority of the sponges, as will he seen, belong to
the Monazonida, which ¢ comprise by far the most scommbnly
mot with and abundant of all sponges, They ocour in
groater or less profusion in all parts of the world, but are
more especially shallow-water forms, They may be col-
leoted between tide-marks almost anywhers,’”!

None of the Gulf of Manaar sponges, which I have
collected from hetween tide-marks up to 11 fathoms, ave of
any commercial value.? The colours of many of them are
very bright, but soon fade or change when the sponge is
dried or immersed 1n alechol,

The following list includes only a portion of my collec-
tion, many of the sponges still awaiting identification. Of
the 31 species recorded theve are 18 new species, and 2 new
varieties of previonsly recorded species, viz., Pachychaling
mnltiformis and Ciocalypta tyleri.

TETRACTINELLIDA.
Tetilla hirsuta, n. sp. Tuticorin. Colour not recorded.

MONAXONIDA.

Halichondria panices, Johnslon, var. Rémésvaram. Light pink,
Variety of the British species.
Petrosia testudinaria, Lamarek, sp. Tuticorin pearl hanks. Pink,
oup-shaped.

F— —— 1
—— L —r

L

! Challenger Report on MonaXonida,
2 A aingle small specimen of Spougia offoinaliy was collected by Dr.
Andérson in the Mergui Archipelago. v "
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Reniera madrepora, n, sp. Tuticorin, Colour not recorded.

Pachychalina multiformis, Lendenfodd, sp. (var. mananrensis nov.)
Tuticorin., Pale violot, or light pink,

delicatule, n. sp. Tuticorin, Colour not rocorded.

" spinilamellg, n. sp. Tuticorin, Palo yellow,

Siphonochaling communis, Carder, sp. Tuticorin, Bluish brown.

Gelliodes carnosa, n, sp, Tuticorin, Grey.

Totrochote baculifera, Ridlsy (var. flabellata, Dendy). Rémés

varam end Tuticorin. Dark purple.
Tedania digitata, Sekmédt, sp. Rémésvaram. Red.
Olathria, indica, n, sp. Tuficorin, Frequontly inorusting peaxl
oyster. DBright red.
ys  corallitineta, n. sp. Tubicorin. Coral-red.

Rhaphidophlus spiculosus, n. sp. Tuticorin, Vermilion,

. Hymeniacidon ? Eﬂatidu, n, sp. Tuticorin, Grey ; smells like vale-

rian when dry.

Phakellia yidleyl, n. sp. Rémésvaram. Red. _
Cicoalypta tyleri, Bowerbank (var. manaaxonsis nov.). Tuti-
corin, White,

Acanthella carteri, n, sp. Tuticorin, Orange.
Auletta aurantisca, n. sp. Tuticorin, Orange.red.
Axinella donnani, Bowerbank. Rémésvaram, and Tuticorin pearl
banks. Orange.
sy labyrinthiea, n. sp, Tuticorin. Orangse,
tubunlata, sp. Bowerbahk., Rémésvaram, and Tuticorin
pearl banks, Inhabited by commensal tubi-
colous Oligochmte worms, ,Pinkish-red or red.
Raspailin fruticose, n, sp. Rémébsvaram, Pink.
s  thurstoni, n. sp. Rémésvaram, Dry shore-specimens,
Suberifes inconstans, n. sp. Betwesn tido-marks. Pdmban,
' ¢ var, meandring. Brown., Canal system of var,
' . mt.)il&ndrina, inhabitod by Ophiu-
roids.

+}

)2

T B3 var, digitata.
’ v var., globosa,

" OERATOSA.

Spongionella nigra, n. ep. Tuticorin, Black,

Hippospongia, sp. Rémésvaram,

Hivoinie olathrata, Cerfer, Rdmésvaram and Tuticorin. Canal
system ocoupied by a cirrhiped crustaconn,
Balanus (Acasla) spongites.

»  vallate, n. sp. Rdmésvaram,
Aplysina purpurea, Carfer, Tuticorin, Grey (in spirit, or when
* . Jry) dark purple,
Y fuson, Carésr. Tuticoriu.
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CALENTERATA.

OOTACTINTA.

Aleyonium digitulatum, Klune. Rémésvaram.
;s gyrosum, Kfuns, Rémésvaram.
’; polydactylum, Hir. (var. mamillifera, Ihing).
Réimésvaram,

Saicophytum pancifiorum, Ehr,

Fechinogorgia pseudosasappo, Ko/, Rédméavaram; also from
the Madras Harbour; studded, as
figurad by BEsper, with+Aviculeo
and Ophiuroids. g

. gasappo, Kol (Bsper, sp.). Rémésvaram.
cerea, Xo/l. Rimésvaram ; also from the Madras
Harbour. :
’ furfuracea, Koll (Hsper, sp.). Rdmésvaram ;

alro from the Madras Harbour.

Plexaura flabellum, Esper. Horny axes cest on shoie at Rémés-

. varem and Tuticorin.

Juncella juncea, Pallas. Rémésvaram and Tuticorin (near shore

and on pear] banks).

Gorgonia (Leptogorgia) miniacea, 30 Edw. (Hsper, 8p.). Rdimés-

varam and Tuticorin.

Gorgonelln umbella, Zsper. Tuticorin.

Subelogorgin suberosa, Fallas. Rémésveram and Tuticorin.

Coigllium nobile, Pallzs Rdmésvaram.

Ptoroides javanicum, .5leke; . Rémésvaram.

s esperi, Herklots. Rémésvaram and Tubicorin,

Virgularig juncen, Bsper. Rémésvaram,

Lituaria, sp, Rémésvaram. .

Some of the Aloyonia formed large, flat, encrusting
masses,  Knbwining their arms round the stems and branches
of Juncelln juncea, Suberoporgia suberosa, oto., were delicate
Opbiuroids (Ophiothin, eto.), and, olinging to the Gorgonie
were the Crinvids, Anfedon reynaudi, Aniedon palmate, and
Actinometra porvicirre.  Living on ‘the stems of the red-
coloured Grorgonise I several times found the molluse Redius
Jormnosus, the colour of whose shell corresponded with that of

the Gorgonim.

A spacimen of Suberogorgia suberosa, obteined at Mauri-
tius in 90 fathoms, is desoribed by Bidley (Ann, Mag. Nat,
Hist., 1882, p. 1582) a8 “an immense dry spesimen 8 feet 5
inchea high, and 18 inches in maximum lateral diameten.
The colour is pale wainscot to pale rufous-brown; the
branches are given off mostly at angles 0f 30°. The colour,

?}
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very different from the deep brick-red usuasl in this speoies,
may perhaps be due to the manner of drying.” The height
of a specimen in the Madras Museum from 'l'uticorin, where
the pale and hrick-red varieties were living side by side, is
4 feet: 8 inches, and the maximum diameter 2 feet 2 inches,

The specimens of Gorgonia siniacen were oharacterised
by the almost constanl presenco, on the stems or at their
bifurcation, of diseased exorescences—the so-called gallg-—
oocupied by & Cirrhiped orustacean, and perforated by an
orifice, throngh whioh currents of waler for the respiration
of the ernstacean were sdmitled into the oavity of the ex-
cregeence, through which the stream passed in o comstant
direction. The association of similar excrescences on stony
oorals of the genera Sideropors, Serialoyora, and Pocillopora,
is discussed in detail by Semper.!

Several fragments of Corallum nobils, the red coral of
coramerce, have been picked up by me on the Pamban beach,
and the native divers tell me that they ocoasionally come
aoross much larger pieces. Concerning this species Ridley
gays? i—

‘“ Dr. Lankester (Uses of Animals to Man), besides the
Persian Gulf, gives Ceylon as a locality for this, the precious
red coral of the Mediterranean and Uape Verd Islands, and Dy,
Ondaatje has shown me decorticated spoecimens from Ceylon,
which make the ideniity of the species probable, I is note-
worthy that a fogsil form is reoorded from Indinn deposits
(Dunean), which as F have given rveasons for ithinking (Proe.
Zool., Boo., 1882, p. 384) ssems probably idontifiod with this
apecies, Seguenza«having found it fosml in India, still benrin
a alight red tint, ‘Amn officer,) in a work onlitled ¢CUoylon
(London, 8vo., 1878) montions small frapgments of rod coral
similar to that of the Medilerranean as having been found at
the water’s edge betweon Galle and Colombo, and states it to
have been referred to by the Portuguese.”

It must bs borne in mind, however, that the red cornl
of commeroe is imported to the Bast in large quantities to be
worked up into ornemenits for nalives; and it is possible
that the small fragmonts, picked up from time to time on
the bench, may be only adventilious produots, and not s
natural product of the neighbouring sea,

s I
i arh
s |

1ot Animnd Pife. Titernat. Soienco Sers, vol XXXT,
2 dnn Mag, Nai. Hiat., vol X1, 1888,
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The nea-pen Virguinria juncea was collected at low water,
snd accords in its habits with another species, V. patagonion,
whial, is*desoribed by Darwin ! ag being seen projecting like
stubble, with the truncale end upwards, a few inches above
the surface of the muddy sand. When fouched or pulled,
they suddenly drew themselves in with force, 80 as nearly
or quite to disappear.

HEXACTINTA.,

ACTINTARIA,

Various undetermined species of Sea-anemons are found,
either burrowing in the sandy shore belween tide-marks,
attached fo, or living within ecavities excavated in coral hloeks.
A. single specimen of Palython tubereulosa, recoxded by Esper
from Tranquehar on the llast Coast of the Madras Presi-
denay, was brought up by the divers at Pdmban, encrusting
the upper surface of a dead coral. Various speoies of Zoun-
thus, single or colomial, live among the ocorals on the reefs
At both Tuticorin and Pémban I havo several iimes seen
spooimens of Sphenopus marsupinlis, whioh was ocollected
originally by Johns, a Morgvian Misgionary, at Tranquebar,
and was cast on shore at Madvas in large numbers during
the oydlone of 1836, The ouler surface of this speoies ig
made up of sand grains glued together by o viscid seeretion,
and imbedded in a ourtilaginous case. BSpecimons figured in
tlie Proceedings of tho IZﬂologiﬂﬂl Soolety, Ifeb, 14, 1867,
" were colloclod nt Pulo I"'aya in the China seas,

MADREPORARIA,
(Siony Corals,)
Madvopora cexvicornis, Lami,
" oythaven, Daxra,

' apinifnm, Dana,

Montiporva digitate, Dena,

. foliosn, Pallas.

. hwegularia, Qualoh,

' tuborosn, Illins,
Poritos luton, (Q. and Gaim), M. Bdw, end II,

solida, fforskal,

Turbinaria cinovascons, Selunder, sp.
" orator
" patule, Dans.

L. pa— T n arwve el gy T N . .
¥ -

! Journal uf Rosvarohes.
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Cronopsammia ehrenhergiona, M. Edw, and H.
Pocillopora damicornis, Hsper, )
hemprichii, Zir.

favosa, Ehr.

' verrueosa, 1, Sol,
Galaxea bougainvillei, M. Ldw. and H.
o irregularis, M. Ldw. and I,

Mussa radians.
Leptoria tenuis, Dana,
Usslorig arabica, Kunz,
' var. subdentata.

= ;;rhnnphora, conicolobata, AL, Fidw. and 11
T lobata, Lamk.
" microconus, Lamk,

Havia ehrenbergi, Jliuns, var,

ys  aspera, I L, and H,
Groniastrma (undetermined speoies).
Prionastreea (undetermined apeocies).
Cyphastreen savignil, M, Zdw. and H,
Fehinapora lamellosa, Esper.
Fungia, sp,, juv.
Cyoloseris oyololites, Lamk.
Heteropsammia cochles, Spengler,
Pavonia, sp.
Pesammocore acerosa, Brilgemann.

The majority of these stony corals belong to the class of
‘veof ocorals,” but a few species arve included, e.g., Cyoloseris
cyclolites and Ileteropsammia cochler, whioh were dredged in
deep water, where the roef-builders were sbsent, snd the
young Fuyngiw, which were dredged from the muddy hottom
of the Pédmban Pass, .All the speoimens of II, cochlea exhi~
bited & hole bored by o sipunculid woym (Aspidosiphon),
whioh is always found living within this coral. It is diffi
oul, as Semper points out,’ to undersband what advantage
eaoch animal can derive from their assooiation; yet some
must exist, for a cornl is never found without a worm.

The fact iz drawn attention to by Dz, Martin~-Duncan, in
his report? on the Madreporaria of {he Mergui Archipelago
collected, by Dr. Anderson, as being very romarkable that
‘“the Coral-founa of Ceylon, so far as it is known from
Mr. Stuart O. Ridley’s researohes,® does nob contain a single
Mergui ﬂﬁ:enias. The number of genera commeon to the two
areas is, however, great, and many species are clogsly allied.”

.

1<t Antmal Life.”? Intornat. Solence Ser., 1881,
2 Journ, Ienn, Soe,, Nov, 13, 1888,
3 Adnn, Mag. Net. Hul,, 1883,

1
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A compdrison of the list of spacies recorded above from the
Indian side of the Gulf of Manasr with those of Dr, Duncan
and My Ridley shows, as might be expeoted, that some of
the species are common to the Indian coast of the Gulf of
Manaar and Ceylon, and others to the Indian coast of the

Ctulf of Manasr end the Mergui Axchipelago.

The type specimens of Rontipora wregularis, of which
species I obtained several specimens from the Pdmban reef,
wers obtained during the voyage of the Challenger at Sam-
boangan, Philippines.

I have found no représentative of the Elydrocoralline on
the coral reefs, but 3illeporae dichotoma has been recoided

by Ridley ! from Jeylon.

The genus Hehopora is apparently not represented on the
living reéf, but a single specimen of Hehopora edwardsana
has hesu desoribed from the oretaceous deposits of the Trichi-
nopoly Distriet of the Madras Presidenoy, concerning the
coral-beds of which Stoliczlea writes? s '

‘ The conditions of the deposita were not go quist that we
could expect to find any of the Alcyonaria or of the Malaco-
dermata preserved, but the Seclerodermata or Madyeporaria are
represented by fifty-seven species, namely, fifty-three belonging
to the Aporosa, three to the .Pa;*fa:‘mﬁfa, and one to the Tabulats
+es oo Liooking at the whole faunn we see the reef-huilding
Astraide, Stylinide, and Thuomnestrewds much exoeeding the
other fnmilies in numbers of species, as well as in frequency of
ocourrence of specimens. Uoral veefs appear to have been of
considerable extent, particulanly along the old shores within the
l()utrlai;?ur group ; in Hlﬂ two other groups they were much more
ocal,

The method employed by me for the preservation of corals
(4.6, the skeletons) which I reserve for exhibilion, is to
expose them to the action of the sun anud ants, which remove
a large amount of the nnimal malter, and sond them in
boxes, surrounded by paper and tightly packed in rice-husk,
by native sailing boal to Madras, = But, however great the
care whioh i iaken, it generally happens that some of the
corals become covered with mould during the voyage. The
rice-husk, which is usually found olinging to the surface of
the eorals, is removed with a syringe, and the corals, after
being submitted to repeated washings with fresh-water, are

—

.
i . .
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Y Aun, Mag. Nait, JHist, Ser. 6, vol, XTI, 1883,
¥ Palaoit Ind, O elavoons Fauna of Sonthorn Iudia.
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finally dried in the sun. In no oase are they submitfed o
the sotion of corrosive alkali solutions, It has been objected,
with rogard to the preservation of corals by exposing them
for sometime to the action of rain or running wator, that the
finest;, details of the skeleton are liasble 1o be dissolved away
to some extent by the action of the carhonie acid in the
water. But I found, on my visit to Rdmdsvaram Island
in 1889, that the struotural details of various deliente corals
(Lstrwopora, Cyphastreaa, ete.), which I had left discnrded on

the sand in the * compound » of the bungalow twelve months
preciable exfent, damaged for

praviously, were, to 1o a.E ‘ _
Eurpnaes of identification, though they had, in the interval,

een frecly exposed to the action of a heavy monscon and a
oyclone,

ECHINODERMATA,

A report on a collection of Tohinoderms, whioh I made in
the years 1886-87 at R4mésvaram island and Tuticorin, by
Prof, ' Jeffrey Bell, has been published in the Proceedings
of the Zoological Society, June 19, 1888, wherein the writex
states that “g[l may be allowed to remind the student of the
recent appearance of & memoir on the Rchinederm-fauns
of the island of Ceylon.! Shortly after the disfribution of
that memoir my respeoted correspondent, M. de Loriol, was
kind enough to write and tell me of four other species of
Fohinoids, all of which had been collested at .Aripo by
M. Alois Humbert.” Of these four species (Phyllucanthus
annulifera, Temnoplewrus reynaudi, Olypeaster humilis, and
Laganum depressum) C. humilis and L, depressum have boen
found by me off the Indian coast of the Ghulf of Manaar,

Only two new speoies haye beon discovered among my
collections, viz., an Ophiuroid, Pectinure tntermedic, and an
Asteroid, Ovreaster (Pentaceros) thurstond, of whioh the latier
18 8 very common shallow-water species very variable both
in its characters and colour. Since the publicntion of Prof,
Bell’s Report several spaecies, not recorded there, have been
found in my subsequent visits to the Gulf of Manaar, bring-
ing the total number up to fifty-eight.

The majority of the spesimens were found in shallow-
water near the shore, but soms, eg., Oreuster (Pentgosros)
lineki, Lanckia lwvigata, Colockirus quadrangularis, and Astro-
Phyton, 8p. (of whigh a single imperfect specimen was found

.

1 Selentific Transaolions of the Royal Dublin Sooloty (2),"XX1, p. 643 ot seg,
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within the eup of a Twrbinaria) were brought up by divers
from the pearlbanks in ten to eleven fathoms.

Of the six spepies of Ifohinoid whioh are described by
A gasgiz, in his ¢ Revision of the Fchini’ as being character-
istr0 of his Indo-Afrioan Region, which inoludes the Madras
voast, five, viz., Eohinodiscus auritus and bdiforis, Salmacis
suleata and bicolor, and ZEchinolumpus oviformis, are very
abundant in the Grulf of Manaar. But I have not as yet
found the sixih species, Fehinodiscus levis,

The fossil Bohinodermata, as recorded in the ¢ Palmonto-
logia indica' from the ocretaceous deposits in South India,
are represented by two or thres species of Crincidea (Penia-
ortnus and Marsupites),a single speoies of Asteroidea ( Opleura ?
cuntiffet), and thirty-eight species of Hcohinoiden, of which
the genora Cidaris and Hemiuster are most largely repre-
sented,

URINOIDEA.,

Antedon palmata, 24/, Rdémbsvaram and Tuticorin. In ore-
vices of coral or on Gorgonie,

' reynaudi, 2!, Réimésvaram. On stems of Gergonie.

Actinometra parvicirra, Afell, Tuticorin, On stems of Gorgenie.

ASTEROIDEA.

Fchinaster purpursus (Groy), Boll. Tuticorin.
Linckia lovigatn,! Gmelin.' Pearl banks.
Anthenea acuta, Perrier. Rdmbdsvaram,

'y pontagonula (LZamk.), Perrisr, Rémbsvaram.
Groniodisous granwliferus (@ray), Perrier. Rémésvaram,
Stellaster, ap. 7 Pearl banks.

Oreaster linoki, de BL.? I’earl banks.

. superbus, dlobius® Tuticorin,

s thurstoni, n. sp. Bell' Rémbsvaram and Tuticorin,
Asterina cephous (M. I'».), Von. dari, Rémésvaram,

Tuidia hardwickii ( Gray), Perrier. Rémésvaram.
,, maoulata, 4. Lr. Ramésvaram,
,  8p.?7 Rémdésvaram.
homprichii, #. Tr. Rémésvaram. A specimen in
the Madras Museum has swallowed a
| molluse, Corithtum sp.

33 7
Astropecten

iy

l—
L Ml LA

U L. miharis (Linck), VonMaxtens, and L. Jwvigate, Initken, ¥ide Ohal~
Iemgm* Raport, Astoroidea.
Pentaoer o3 mur loadus, Linck. Ohallen%ar Repoyd,
3 Pentaceras superbue, Mobing, sp. Challenger Report,
‘& Pentaosr o thirstoni, Bell, sp, Challenger Report.



I om indsbted to Professor Jeffrey Bell for the identifloa.
tion of the following additional Eshinoderms, collseted by me

at Tuticorin during the pedrl fishery of 1889 i~
| ORINOIDEA.

Antedon cumingi.
ASTEROIDEA,

Astorodiscus elegans, Gray.
Pentaceros, n. ap. ?

OPHIUROIDEA,

Paotinuyra infernalis, Lk,
Ophicnereis dubia, Ly,

) ECHINOIDEA.,

Toxopneustes pileclus, A4y, -
Paeudoboletia maculata,
Phyllacanthus baoulosa, 4. Ag,




i = -,
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Astropecten polyacanthus, M. 7r. Rimésvaram.

1 H EP-} jll"'?- Rdrﬂléﬂ?ﬂl‘ﬂm;

OPHUIROIDEA.

Pootirura gorgonia, M. . JRédmésvaram.
' intermedia, n. sp., Jell. Rfimésvaram,
Ophiactis savignil, dudousn. Rémésvaram. In ecanal systom
of a sponge, Suberites ‘noonstans.

Ophiocoma erinaceus, 2, Ir. Rémésvaram.
Ophiothxix longipeda, AL 77, Rémésvaram.

" nereiding, M, Tr. Rémésvaram.

N aspidota,! M, Zr, Rémésvaram,
Ophiomaza cacnotica, Lyman, Rdmésvaram. .
El.lamieury&lid. Rémésvaram. Arms entwined round branches

of Suberogorgia suberosa.

Astrophyton clavatum, Lyman ? Pearl banks,

ECHINOIDEA.,

Temnopleurus toreumaticus, Leske. RAmésvaram.,
Temnoplsureid. ‘ '
Salmacis bicolor, Ag. FPearl banks,

»  dussumieri, Ag. Rémésvaram. Common in fshing-

nets at Madras.
sulcate, Ag. Tulicorin,

Stomopneustes variolaris, Lamk Rdmdbsvaram,
Eahinometra lucunter, Lesks. Tuticorin.
Fibularia volva, 49, Rémdbsyvaram,
flypeaster humilis, Lests. Paarl banks.
Laganum decagonale, Less, TRdmésvaram.

; deprossum, Less, Rdmésvaram.
Hchinodisous biforis, 4g. Tuticorin,

. v auritus, Lesks, Rimdsvaram,
Eehinolampas oviformis, Gmelin, Rémésvaram,
Rhinobrissus pyrumidalis, .4. 4g. Rimésvaram,
Brissus unicolor, Laske, Rdmésvaraimn.

Metalia sternalis, Zamk. Tuticorin.
Tovenia elongata, And. Rimésvaram,

HOLOTHUROIDIRA.,

Cuoumaria semperi, Bell, Rdmésvaram.
Clolochirus quadrangularis, Less, TPear] banks.
Actinocucumis difficilis, Bg/l. Réméavaram.

b a

I Ihof, T, V. Martogs, to whom & specimen was sent, roports that ho
oannot find any real difference betweon it and Millletts tfypo of Ophiothria
aspidola, wilh whioh he compsared it.
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Hapledactyla australis, Semper, Tuticorin.
Holothuria atra, Jager. Rémésvaram,
marmorata, Jiger. Rémésvaram. Edible Trepang.
'’ monacaria, Less, Rémésvaram,
' vagabunda, Selenke, Tutiéprin.
. Bynapte recta, ::S'smg})ﬁr ?  Ramésvaram,
Thyone sacella, Selenke. Rémésvaram. A specimen in the
Madras Museum shows the tentacles, teeth,
ete,, which were ejected during life.

ORUSTACEA.

(Decapodsa and Stomatopoda.)

As regards the Crustacea (Decapoda and Stomatopoda)
Mzr. J. R. Henderson writes to me:

‘“ This collection iz one of the most important which has
ever been formed on fhe Indian ogast. It contains over a
hundred and twenty species, not more than ten or twelve of
which are new to solence ; but a number of rare or lttle-known
forms nre present,’and the gengraphiﬂal distribution of most of
these has heen greatly extended by their discovery on the South
Indian shores. Upwards of three hundred species of Decapod
and Stomatopod Crustacea have been recorded from the Bay of
Bengal, which may be conveniently held to include the coasts
from Ceylon on the one eide to Singa) ore on the other, along
with the numerous groups of islands situated within this avea,
Yet, with the exception of a small collection from Madras report
on by Prof. Heller in tho Urustuces of the ¢ Reise der Novara
our knowledge of the species which inhabit the Indian congt
proper is limited to a fow scattered papors, and to those forms
regordod by the older writers under the somewhat vague localisa-
tion ¢ Indian Seas.’ »

“ The Oruslacenn fauna of the Gulf of Manear shows, as
might be expectod, a considerable proportion of coral reef
spocies—ividely distributed forms, which ogeur in suitable loca-
lities throughout the vast Indo-Pacific region. The followin
list does not include tho new apecies, or & few which are sti
unidentified. Those mnow to the Bay of Bengal (as deflned

above) are marked with an asterisk.,”

DICAPODA.

BrAoRvYURA.,

2

Quyrhynoha,

Doclea hybrida (Fadr,).
Hyastonus bilgendorfi, Detan,
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* Stenocionopy cervicornis (Horbst).
* TTuenia proteus, Deldran,

* Menwothius monocoros (Laty,).

% Zobride adamsii, White,

* Tylocarcinus styx (Herdst).

* Mioippe philyra (Mlerbst).

wo, thalia (2o bst ),

* Taomhrus affinis, A, 2. Zdw,
longispinus, Miers.

; holdsworthi, Aliers.

* Paratymolus sexspinosus, JAiers.

1!

Cyclometopa.

Atergatis integerrimus (Lanm.),
" Doridus {Lumph.)

% Carpilodes margaritatus, A. 2. Edi,

* Lophacteea granuloss (Lippell).

* Aoclema nodulosa { Fiite).

»  xuppellii gfﬂ ANge )

* ,,  granulata (dud. ).

* Buxanthus melisea (Zlerbad),

* Xantho punctatus, I Edw.

* Lophozozymus dodone (IIE?'EJS%

* Oycloxanthus Lincatus, 4. M. Ldw,
Chlorodivs niger (Fbrskall),

** Phymodius monticulosus (Dana).
Leptodius exaratus (M. Edw.)
Titisus loovimanus ( Landall).

* Litisodes seulptilis, JTeller.

Cymo andreossyi (dud, ).
Menippe rumphii (Febr ).
Pilumnus vespertilio { Zuadr.),

* longicornis, Ifilg.
Eriphia leovimana, Gudrin.
Trapezia rufopunctate (Ilerbst).

y»y  oymodoce (Sordst).
vy areolata, Dane.
% Teotralia nigrifrons, Dana.
Nepiunus polagicns (L),
' sanguineclentus (lerbst),
1> gladiator (Fadr.).

Soylla, serrata (Forshal).

Thalamite prymng (Jlerbst).
T admete (Lgrdst).
' savignyl, 4. A, Ldw,

» Goniosema natator ([erhst).

1 annulatwin (Fedr,).
" callianasen ( Zordst).
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Goniosoma exuciferum (Fgdr, ).
* orientals (Dana),
N mergtuense, Delfan,
* Lissocarcinus leevis, frers.

Calomelapa,

Telphusa corrugata, Jlsller,
(ardisoma earnifex (Jia b&?.
Oaypoda ceratophthahng (Pallas),
' cordimana, Degai.
w  platytavsig, 4, Edw.
y,  mmaovoearn, A Edw.
Gelagimua annulipes, Ladr.
¥ Xenophthalimus pinnotheroides, Wk
Metopograpsus maessor (Forshal),
Gaapsus strigosus (L bst),
') mailatus ( Calesdy)
Lelolophus planissimus (Herdst),
Sesaima quadiata (Fedr:).

Caystomata.

Calappe hepation (Lemn.).

'y gallus (He bst).
Matute, vietiix (Fw&?‘,b).

sy lunaris {Aerdst).

sy iovsil, Llpndoraon.
Liowcosia wianiolaxis (Linn.).
Pbilyra seabrinscula (fedr.).

.+ globosa g}?hﬁ:r* ).

* Myra fugux (Ladr.),

Dorippe tnebino (Le bsf),

., quadmdontata (Fhdr,),

ANOMURA

Dromidia wnidontata (Rippell).
Ilippa aslation, Jf, Fuw.
Albunen syninista, (Fadr,).
Diogenes mileg (Lubr.).

' oustos (Ludm.),

N diaphanus (Febr.).

N avarus, Heller,
Pagurus punctulatus, Glivier,

,  deformis, M, Edw,
QOlibanarius padavensis, Dallon

* Anioulus typicus, Dana, .

Coonobita rugosa, M, Zdw,
Potrolisthes boseii (Aud.).
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Patrolisthes dentatus (A Edw .
Porcellanella triloba, White.
Polyonyx obesulus { Witte),
Galathes elegans, Wi,

Maionura.

Palinurus dasypus, Latr,
Gebiopsis intermedia, Jedfan.
Alpheus edwardsii (dud ).

w  leovis, Randall
,,  comatulorum, Huswell.
Betwus Hrontalis, 3, Edw.
Pontonia tridacuse, Dana

STOMATOPODA.

Lymosquilla maculate (ZFabr.).
Squilla scorpio, Latr.

y  nepa, Lair,
Psoudosguilla ailinta (Fads.).
Gonodactylus graphuius, Whaie,

’) trispinosus, Wiite.

MOLLUSCA.

The following list of Mavine mollusen, which I have
collected in the Gtulf of Manaar, includes (1) thoss which
wore collaoted on the beach, all shells which were worn and
bore evidence of having boen rolled in from a distange being
rajeoted, and only those winch appemed to be fresh being
vetained ; (2) those whicl were oblained by dredging, and
straining the contents of the drodge thvongh sieves ; (3) those
which were aollested, on the coral roefs on olear days or at
low tide; (4) those whioch were broughl up from the pearl
banks and other places by mnative divers; (5) those which
were obtained by examining the sweepings from {he kottus
during the pearl fishery; (8) those which -were found
attached to Ly and Gorgonie, or obtained by meaking u
coral blocks with o erowbar, and extracling the shells w iaﬂ
vere buried in holes bored by the animals during life.

OEPHALOPODA.,

L L
ipivala pevonii, Lk Rémésvaram,
autilos pompilivs, Lwn.  Rémésvaroim,
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PTEROPODA.
Styliola neicula. Pelagic over Pdmban reef.

HETEROPODA.

Lgnthina africona, Resws, Very abundant, coincidently with
Physalia, on the surface, one evening at Kilakarai,

GASTEROPODA.

Murex anguliferns, Lmk. Tuticorin,
s haustellum, Linp. Ramésvaram and Tuticorin.
,, tonuispina, Lmk. Tuticorin.
ys  (Ooinebra) sp. Rémdésvaram.
Pleurotome tigrina, Lmk. Rdamdésvaram.
' ESurmJlﬂ) javane, deBoiss, RAmésvaram,
) Dyillia) inconstans, Smih. Ramésvaram,
Fusus colng, Lonn, Rimébsvaram,
s tubercwlatus, Lk, Rdmdsvaram,
Cythara pallida, Resve. Rdmésvarain,
Tritonidea undosa, Linn. Ramésvaram.
"Triton chlorostomus, Lk Rémésvaram.
,,  ocingwlatus, Pfedff. Tuticorin,
,,  Yetusus, Lk, Tuticorin.
,  {(Persona) cancellinus, delleiss, Tulieorin.
Ranella foliasta, Bred. Tuticorin.
Ronella granifera, Zmk, TRémésvaram.
Buceinwin (Cantharns) melanostome, Sew. Tuticorin,
Cvllene, sp. Rémésvaram.
N{LEEEI.- callospira, Rémésyaram,
.5 ornate, A7en, Ramésvaram,
gy suturalis, Imk. Rémbsvaram,
;y  Bp. juv. Ramésvaram,
(Arounlaria) bimaculoss, 4. Ad. Rimésvaram,
(Niotha) albescens, Dunk. Rémésvaram,
' ,,  oustralis, 4.4d, Rémoésvaram,
Eburna spivata, Lmk Rimésvarsm.
sy  zeylanica, Lmb, Ramésvaram.
Purpura ruadolphi, Lmk.  Rimésvaram,
Oliva candida, Lmk. Réamésvaram.
'y, gibbosa," Born. Ramésvaram,
s ispidula, Lina, Rémésvaram.
Ancillaria, ag. Rimésvaram.
(Spevelln) einnomonea, Lmk  Tuticorin,
' ' ampla, Gmel. Poticorin.
Fasciolarvia filamentosa, Chemn, Rémésvaram.
Tudicle gpiviling, Lmié. Rdmésvaram,
Turbinella cornigers, Lmk Tuticorin,
') pyrum, k. Tuticorin.

"
71
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Turbinella vapa, Zmk Tuticorin. The chanlk,
Voluta interpuncta, Lariyn. Tulicorin,
Oymbiom indicum, Gmel. Rémésvaram, o
Marginella angustata, Sow, Rémésvaram and Tuticorin.
' dens, juv. Lesve. Tubicorn.
" n, 8p. ¢ Rémésvarant.
Zafra atrata, Gowld. Réamébésyaram,
Engina zonata, Leeve. Rémésvaram.
y 8P, juv. Rémésvardam,
Harpa ventricosa, Lmk, Ramésvaram.,
Cassig areola, Lmi, Réméavaram.
,» canaliculata, Zmk, Rdmésvaram,
(Bezoardicen) glavce, Brug. Riméavaram,
Dolium olearium, Linn, Rdmésvaran.
' Tagciatur, Imk, Ramésvaram,
maculatum, Lk, Rémésvaram,
Fioula retioulata, Lmk. Rémésvaram.
Pyrule (Mslongena) vespertilio, Zmk, Rdmésvaram.
Natica mavoccana, Chemn. Rdémésvaram,.
yy  pulicaria, Phil. Tuticorin.
s 8p.juv,  Tuticorin,
s (Mamilla) melanostoma, Lmk Tuticorin,
' Neverita) didyme, Belf. Rdmésvaran,
yy  (Polinices) mamilla, Zmk, Rdmésvaram,
Sigaretus neritoideus, Linn, Réméavaram,
Neaticina, sp, juv. Rémésvaram.
Scalaria aculeata, juv. Sow. Rémésvaram,
vy decussata, Pegse. Réméavaram.
yy  8p.  Rémégvaram.
Terobra myuros, Lmk, Rémésvaram,
»  1osp. P Rimésvaram.
Ringioula doliaris? Gould. Tuticorin.
b sp. Tuticorin,
Chemnitzin, sp. Tuticorin.
Alaba rectangularis, Cramer. RAmbsvaram.
Holarium %)m-spaativum, Lk,  Rbmésvaram,
" ovigatum, Zmk  Rdmésvaram,
vy (Torinia) ceelata, Flinds, Rdmésvaram.
’ ;s Tulvum, Hnds. Rbwmbsvaram.
Conua amadis, Marting, Rémésvaramn,
ys Hgulinus, Linn., Tuticorin,
yy  hebreous, L. Rdmésvaram,
,y  marmoreus, Linn. Rémésvaram,
yy  Pipevatus, Dillwyn, Rémésvaram.
yy  8triatus, Liwn, Tuticorin,
vy toxtilo, Linn, Tuticorin,
Strombus canarium, Lins, Rémésvaram and Tuticorin.
Ptorocera nurantia, Lmk, Rémésvaram,
' lambis, Lenn, Rémésvaram.
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Pterocene scorpius, Linn, Ramdsvaram,
Oypreea arabica, Zinn, Rimésvaram and Tuticorin.,
' ) var. Tuticorin,
y»  caput-gerpentis, Linnw, Tuticorin.,
sy carneola, Léwn, Tuticorin,
« 1 errones, Linn, Rémégyvaram.
9 hirundo, Gnel, Rémésvaram.
»  dynx, Linp. Rémésvaram.
vy Inauritiana, Iznn., Rémdstaram and Tuticorin,
»»  moneta, Liwn, Ramdbsvaram, The money cowry.
o 0cellata, Lizn. Rémésvaram and Tuficorin.
»w  talpa, Lénn., ‘Tuticorin,
w Pgris, Linn, Rdmésvaram and Tuticorin.
o  vitellus, Zinn, Tublcorin.
Ovulum (Radius) bivostre, Lenn, Rémégvaram,
”" ' formosus, 4Ad, and Reeve., Rémésvaram.
Attached to branches of red Gorgonie.
Ovulum (Radius) volva, Linn, Rdmésvaram,
Cerithium breviculum, Sow. Rémésvaram.

,,  morus, Lk, Rémésvaram. .
(Tympanotomus) alatum, Phi, Rémésvaram.
. ' fluviatile, Poires, Rdmésvaram.
Triforis cingulatus, Ad. Tuticorin,

s corrugatus, Hinds, ILldmésvaram.
.,  ruber, Finds. Rémésvaram,
Pyrazus palusiris, Linn, Ramésvaram,
Cevithidea, sp. RAwmégvaram.
Moelania collistricta, Reeve. "Tuticorin.
Littorina seabra, Linn., Rdmésvaram and Tuticorin.
Rissoina planaxoides, Rémégvaram.
Turritella attenuata, Lesve. Ramdsvaram,.
Siliquaria encaustica, Aoreh, Rdmésvaram and Tuticorin,
Calyptra layardi, Resvs. Rémésvaran,
Galorus extinetorium, Sow, Ramébsvaram.
Orepidula walshi, Heymanns. Rdmbésvaram and Tuticorin.
Cdpulus, sp. Rdmdsvaram.
Vanicora quoyiana, 4. 44, Rémésvaram,
Nerita plicata, Lenn, Réméavaram.
yy  rumphii, Recluz, LAmésvaram,.
y,  Aquamulata, LoGuill, Rdmésvaram,
Noritina, sp. Himésvaram.
Clypeola, sp. Rémésvaram and Tuticorin,
Phasianella lineolata, TWeod, IRdmésvaram,
Turbo {(Senectus) margaritaceus, Linn. Rémésvaram,
v  {Collonia, sp. Rdmésvaram.
Tiotin cidaris, Resve, Rédmésvaram.
Rotolla costata, Faleno. Rdmésvaram,
y, vestiaria, Sow. Tuticorin. o
Delphinula distorta, Lmké Rdmésvaram and Tuticorin,



87

Trochus niloticus, Leun. Rémésvaram.
Eutrochus), sp. Ramésvaram,
TKuchelus) atratus, Gmsl. Rdmésvaram,
Clanoulug) microdon, 4. 4d. Rémésvaram,
Zizyphinus) tranquebaricus, Chemn, Hémésvaram,
Moniles) solandri, Phid. Rémésvarani,
»  (Solariella), sp. Rémésvaram,
' Gibbula) variabilis, Ad. Tuticonin,
Haliotis semistriata, Resve. Rémbsvaram,
yy  varin, Linp. Rdmésvaram,
Fissurella singaporensis, feevs. Tuticorin, _
) (Lucapina) quadrivadiata, Resve. Réméavaram.,
Marginula, sp, Rdwmésyaram,
Soutum unguis, Linn, Rbmésvaram and Tubicorin.
Dentalium octogonum, Lmk, Tuticorin,
Scutellina asperulata, 4. 4d. Rimésvaram.
Chiton, several species. Rémésvaram.
Solidula solidula, juy.. Lmk. Ramésvaram.
Hydatina ciroulala, Martyn, Rémésvaram,
Bulla ampulla, Linn. Rdmésvaram,
amines cymbalun, Quoy and Gavm. . Rémésvaram,
Atys porveellana, juv., Gounld, Rémésvaram.
Ln{viger viridis,! & and II. Nevell. ‘Tuticorin,
Dolabella, ap. Réimésvaram and Tuticorin, |
Siphonaria, sp. Rdamésvaram.

LAMELLIBRANCIIIATA,

Dactylus orientalis, Gmel. Ramésvaram.
J uyannet}a globoss, Quoy. Rimésvaram. From oavities bored
in ocoral,
Parapholas, sp, Rdmésvaram, From cavities bored in wood.
(ustra nuocifera, Spengl, TFrom cavities bored in wood.
Rnnel{l&riﬂ, giganten, Deskay, Rémdsvaram, From cavitios in
COY{lL.
Braochites, sp. Tuticorin.
Solen adspersus, juv. Dunk. Réamésvaram
s corneus, Lmk. “Tuticorin,
y» linearis, juv ? Chamn. Rémésvaram,
Siliqua radiata, Linen, Ramésvaram,
Clorbula fortisuleata, Smith. Tuticorin,
s  modestn, Hinds. Réamésvaram.
y,» Buloulosa, ., dd. RAmésvaram.
Theora fragilis, 4. Ad. Rémésvaram agnd Tuticorin,
Boletsllina diphos, Zsnn, Rdmésvaram,

Tellina, EE juv. Rémésvaram,
T | rcupugiﬂg pristis, Zmk. Rémégvaram,

Tl

;
)3
i
1}
1y

L

1 Vide Ann, Mag., Nat, Iist,, 1889,

e
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Losiniassp. juv. Rbmbsvaram,
Donax cuneatn, Linn., Tuticorin,
y  Taba, Chemn, Rémésvaram,
»  Boortum, Linn, Rdmdsvaram,

Somolo exarata, 4Ad, end Resve. Rbmésvaram.
Paphia trigona, Deshay. Tuticorin,
Bivvillia, sp. Rdmébsvaram,
Yonus lamavokii, Grey. Rdmbsvaram.

s lomollavis, Sehumaech. Rémbsvaram.

; roliculato, Linn, Rdmébsvaram,

yy (Bunetta) meroo, Lins, Rdmdsvaram.

Y 'S soripta, Lima, Rdmésvaram,

' ' truneata, Deshay. Rdamésvaram,

ys  (Chiono)} layardi, Sow. Rémésyaram,

" ’" soohya, Jlanlsy. Rdimésvaram,
Cythoren (Callista) erycina, Linn. Rémésvaram,

' Cireo) povsonata, Deshay. Rdimésvaram,

" Movotrix) easta, Jlenlsy, Rdmésvaram,
Tapos adsporan, Chemn, Rémébsvaram,

vy littoraia, Zinn, Rdémosvaram,

y  rolundate, Linn., Rdmobsvaram.

v boxtux, Chemn, Rémésvaram.

y  undulate, Dern, Tuticorin,

vy malabevica, Chema., Tulicorin,

gl W
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Yonorupis mecvophylla, Deshey. Rémésveram. I'rom oavities

borod in coral.
Polricoln, lapividum, Chenn, Rémésvaram. From

borod in coral.
Oardivm asiationm, Drug. Tutlicorin.

v rugosum, Jmk  Tulicorin.

, rubiounduin, Jleave, Rambavnram,
Leoovicnrdinun nustrale, Sow. Rémdsvaram.

’" robusum, Jdann, Rémosveram,

Tanulicoedia subrotusa, Sew, Rdmdsvaran.
Taoinn (Divaricolla) cumingil, 4Ad. end Aug Tobicorin,
Codakin fischoviann, fesed, LRéamdbsvaram.

n BD. RdmoOsvaram. '

Oryplodon vosiouln, Gould, Lulicorin,
1 )lphulnntu, ap. Rdmbsvaran,

Sointilln, sp,  Rdmdsvaram,

Crassntolln radiotn, Sow, Rdémbsvaram and aticorin.,

Corditn mﬂ.itiuu.ln., Reeve, 'Luticorin.
., oanulionlatis, juv. Heeve, Rémébsvaram,.

Modiolarin., dmbsvaratn,
Maodioln japonioea, juv. Dunk. Rdmésvaram,
tu}lipu! Lk, Rdmésvaram,

cavition

* . « B ] »
Lithodomus = straminous, Dunk. Tuticorirs, TFrom onvifios

boved in cordl.
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Lithodmnus teres, Philipp, Rémpésvaram end Tuticorhe.  From
envities bored in coral,
Aviouly fucata, Qould. Tuticorin, The poarl oysior.
»  inguinate, Beeve, Rémésyaram, On the branchos of

{Forgonie,
Aviculs radiata, Pegse. Tuticorin, On the branches of Gov.

onim.
A.".ﬂﬂtﬂﬂp voxillum, Reeve. Rémésvaram and Tuticorin, Some.
times found in masses attached to the branches of hyreids.
Arca seulptilis, Resve. Rémésvaram. IFrom onvities in coral.
virescens, Reeve, Rémébsvaram. From cavities in coral.
,, (Anadera) granosa, L, Rinésvaram,
;y (Barbatia) lima, ZHeeve, Tuticorin, From eavities in
coral.
Avca fusca,Brug. Ramésvaram, From cavifies in coral,
yy  (Seapharva) sp. Tuticorin.
Muoula layard:, 4¢. Rdmdsvaram and Tuticorin,
Leda mauvitiana, Sow. Rémésvaram and Tuticorin.
Pooten cragsicostatus, Sow., Rdmdsvaram and Tuticorin.
,»  tendineuns. Tuticorin,
,,  variug, Lins, Rdmésvaram,
,»  (Pallinm) plica, Zénn. Rdwnbsvaram,
Spondylus, sp. Rdmésvaram.
Vulsella rugosa, Imk. Rimésvaram. From cavity in coral,

Ostreaa, sp, Rawmésvaram,

12

Tl

PISCES,

The following ligt gomprises {hose species of fishes which
I have either rocorded or preserved during my visits {o
Taticorin or Pdmban, which latler place I made my hoadl.
quarters while exploring the coral veels which fringe the
shores of Ramésvaram ond .the neighbouring islands.
These visits have always heen made durin% the months of
July and Auguat, so that my examination of the flsh fauna

has been confined to a very limited period of the yomr, and
it will doubtless be found, on more extendgd research, to

vary according to the season or monsgoon,

The most oharacteristic feature of the fauna, as aon-
frasted with that of other parts of tho coast of the Madras
Presidenay, is tho prevalence of the so~cnlled * cornl fishes ?' !
(Chetodon, Heniochus, Pseudoscarus, &o.), for the mosl
brightlys coloured fishes which abound over the reefs and

ppraiein, ey,

. e et
! Indicated by an astorisk,
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feed either on the small deliocato marine invertebrates which
swarm on the living corals, or, if their testh are adapted for
the purpose, on the soft paxts of molluse, which ‘they extract
by gonewing or horing holes into the hard substence of the
ﬂgﬁl . As stated by Haeckel,! an oxplanation of the bright
golonring of the fishes is found in the Darwinian principle,
that the less the predominant colouring of any ocreature
varies from that of its surroundings, the less likely it is to
be seen by its foes, the mors easily it can steal upon its prey,
and the more it is fitted for the struggle for existence.

Conspiouous by their sbundsnce were several species
belonging to the family Selerodermi, including Balistes (file
or trigger fish), whose jaws are symed with sharp teeth, and
which are said to be injurious to the pearl fishery by preying
on the pearl oyster. Iresent, too, In great numbers, were
soveral species of the family Gymnodontes, Zeirodons
(globe or frog fishes), inoluding the beautifully marked
little T margaritatus and Diodons, which have s bad repu-
tation among the natives ag being very poisonous.

ELASMOBRANCHII.
(Sharks and Rays.)

PAMILY CARCIARIIDA.

Oarcharies.*—~8everal young species commonly met with in the
fish. marlkats.

Zygeoonn malleus. Tuticorin and Pamban, ¢ ‘ Hgmmeor-hoad."
FAMILY SCYLLIIDZAL.

Oty Miuom dndionsa, - Totioosin,
FAMILY TPRISTID/E,

(Saw-fishes.)

Pristis ouspidatus, A spocimen 18 feet in length

brought on shore at Tuticorin
in 1887,

PAMILY RIINOBATIDZS,
Rhinobatus granulatus. Tuticorin,

kb A
T b b .

O

it

L A Visit ta Coylon, Eng, Transl., 1883,

» 2 4he synonymy of Day's Fishes of India and Swunplement to the Fishes
qfr:«mi‘@ 1888, is f:ﬁmwedt ‘oughmxt,.f Loy ' '

wft
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FAMILY, TORPEDINIDZ.

Narcine timlei. Pamban. Eleotrical Ray.

FAMILY TRYGONIDIE,

Trygon sephen, [Tnticorin,
,y  uwarnak. Tuticorin and Pamban.

FAMILY MYLIOBATID.
Myliobatis nieuhofii, IPamban.

TELEOSTEL
(Bony Xishes.)

FAMILY PERCIDAL (Perches.)

Lotes Calearifer, Tuticorin and Pamban. The ¢ gock up?®
or ‘' nair.”
Serranus boonack. Tuticorin,
g discanthus.* Pamban.,
yy  hexagonatus. Pamban.
, fasciatus, Pamban,
yy  salmoides. Tuticorin,
,;  tumilabris, Tuticorin.
Lmiianus decussatus. Pamban,
y  erythroplerus, Iamban,
,y  fulviflainma., Pamban,
sy rivulatus. Tuticorin and Pamban,
" rogeus, Pamban. ¢ Red rock cod.”
Therapon quadvilineatus. Pamban,
' thoraps, Pamban,
Pristipomn hasta. Pamban,
Dingramma crassispinum, Tuticorin and Pamban,
9 ouvieri, Pamban. 8ee Day’s Sup,, p., 7865.
' grissum, Tuticorin and Pamban.
Scolopsis vosmert, © Tuticorin and Pamban,
* Apogon auritus, Tuticorin.
sy kalogsoma, Pamban.
»y _ thurstoni, n. spr Pamban. Sec Day#s Sup., p. 784.
Cheilodipiorus quinguolineatus. Pamban,
Grorres oyena, IPamban,

FAMILY RSQUAMIPINNES.

L

*¥ Qheotodon auriga, Pamban,

‘""‘ 5 ¢ oollavip, TPamban,

b ' vagabundug, Iamban,

* llonioochua macrolepidotus, Lamban.
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® Drgparte punctata. Very plentiful in Pamban fish morket

in July 1888,
Beatophagus argus. Tuticorin and Pamban.

FAMILY MULLIDZ (Red Mullsts,)

™
Upensoides tragnla. Tuticorig-and Pamban.
Upeneus indicus, Pamban.

FAMILY: SPARIDZAE (Seo Breams.)

Lethrinus karwa, Tuticorin.

') nebulosus, Pawnban.
Chrysophrys berda, Tuticorin, ¢ Black rock god.”
Pimelepterus cinerascens, Tuticorin and Pamban.

FAMILY SCORPAANID.IS.
¥ Ptorois miles. Pamban, * Flying dragon.”

FAMILY TEUTHIDIDA,

Touthis marmorata, Tuticorin,
,»  oramin, Tuticorin and Pamban,

FAMILY BERYCIDAL,

Hologentrum rubrum. Tuticorin and Pamban,

FAMILY KURTIDAL.

Pempheris malabarica. Tuticorin,

TAMILY SCIZINIDA,

Scirong maoulata, Tuticorin.

FAMILY ACRONURIDA (Jurgeons.)

Acanthurus mata. Tuticorin and Pamban.
' triostogus.  Pamban.
' wilifer: Pamban,

PAMILY CARANGIDAY (IIorse-mackerels.)

Claranx gallus, Tuticorin aud I'smbau.
., hippos. Tuticorvin,
,, 1ire. Pambaon,
,, rottleri, Tuticorin,
,, sansym, Tulicoria.
,, 8pociosug.  Pamban,



Plate 1V

Y
SO
),

P

. :
. vVVVVVVM
%@Vyxu

\V J

——

%ﬁ.@vﬁ%xﬂ

npLL
e
N
)

3
AL}]
TACREH

P

1.z



- T

iy B r

-;:__ *{Liu



93

Platax teira, I’eamban.
Legotarius delicatulus, Pamben.
Equula edentula. FPamban,

FAMILY SCOMBRID/E (Mackerels,)

Echeneis yemora. Tuticorin. ¢ The Remora.”
' nauorates. Tuticovin,

TAMILY TRACITINIDR,

Sillago sihama. Tuticorin, ‘¢ Whiting.”

FAMILY GOBIIDAS (Gobies.)

(3obius bynoensis. Tuticorin,
(tobiodon citrinus, ‘Futicorin.
Poriophthalmus koolkreuteri. Tamban,
Boleophthalmus boddaerti, Pamban,

TAMILY DBLENNIID.AL,

Salarias marmoratus, Tuticorin,

F 9

FAMILY MUGILID

Mugil poieilus, Tuticorin,
yy ocunnesius. ‘Tuticorin.
,»y ¢ 8poiglert, FPamban,

(Groy Mullots.)

rAMITY UENTRISCIDA.
Amphisilo soutata. Pamban.

PAMILY POMACENTRID/AR,

¥ Qlyphidodon antjerins. Tulicorin

X . erolestinus.  Pamban,

* s ~ noftatus, TPamban,

% 'y sordidus. Pamban.

¥ Totradrachmum arvanum. Tuticorin.

* *Amphiprion sebre. Pamban.

* rAMILY LABRIDZE (Wriasses.)

Choilinug chlorurus, Pamban,
¥ Platyglpssus dugsumiers, Famban,
# ’ . T L] L | J
Psoudoscarus ehrysopoma, Tuticorin and Pamban,

% ' rivulatus, Paniban,

T
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o PAMILY PLEURONECTIDAL, (Flat fishes.)

Plagusia marmorata, Pamban,
Oynoglossus macrolepidotus, TPamban.

PAMILY SILURIDAL
Ariug thalassinus, Tuticorin and Pamban.

FAMILY SCOPRELID.AL
Saurida tumbil, Pamban.

- raMiry  SOOMBRESOCUID/E.

Hemiramphus xanthoplerus. Pamban.

FaMiLy COLUPEIDA. (Herrings.)

Pellona leschenhaunlti. IPamban,

FAMILY MURBANIDA., (THels.)

Mursna tessellate. Tuticorin and Pamban.
undulata. Tuticorin.

13

FAMILY SYNGNATHIDAS., (Pipe fishes.)

Syngnathus serratus. Tuticorin and Pamban.

" FAMILY SOLERODIRMI.

Balistes votula, Tuticorvin. ¢¢ File fish,"
,,  witis, Pamban. v sy
Trincanthus strigilifer. Pamban.
Ostracion cornutus, Pamban,  Coffer fish.”
y nasus, Pamban, ’ .
') turrifus, Pamban po

FAMILY GYMNODONTES.

Tetrodon higpidus. Pambaa.
' margaritatus. Pamban.
, nnmaculatus. Pamban.
Diodon hystrix., Pamban,
maculatus, Pamban., See Day’s Suppt,, p. 8§09,

3
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Loptocophalus, sp. (PL iv.)

As regards the curious pellueid Zepfocephali, of which T
have obtained a few speoimens in the Gulf of Manaar, and
a large number from the meshes of the fishermen’s nels at
Gropalpur, where they are known as sea-lesches, Dr. Gin-
ther says : ! )

‘““We must come to the conclusion that these leptocspha-
tids arve the offsprings of various kinds of marino fishes, repre-
senting, not o normal stage of development (la.rvm%, but an
arvest of development at a very early period of their life; they
continue to grow fo & ocertain size without corresponding
development of their internal organs, and pevish without having
obtained the characters of the porfect animal.”

-I —

L Introdwotion to Study of Fishes, 1880, pp, 179-182,
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nodules,almost solid throughout, ox covered with shorf, thick,
nidliportform processes . . . . . . Noxbtto tho part
vi‘rhicsill the Melobesi havo {okon in thotr formuiion may bo
monfionoed tho sessile Ioraminisera, and thego have, in turn,
boon ovorgrown, in many instancos, by LPolyson.”

Spocimoens hiavoe been picked up on shoro both by M
Bruee IPoote and myself of o ourions body, tho nature of
whioh has givon rise to somo disoussion, and is s{ill swd
Judice, Ono of thom was oxhibited at the Tinnean Sooioty,
and Dr, Anderson and Mx, Dendy wore inclinod Lo regard it
a8, possibly, thoe consolidalod voe of a fish ; whoroas Profossor
Oharlos Stewarl was of opinion thal il was o vogotablo
struolure, his opinion being basod on tho exeminslion of
mioroseopieal preparalions which he demonsirated to me

whon I was rocently in lduropo,

Among othor specimens collootod on the Pdémban beach
I may mention tho complex {ubular skelolons of tho Chip-
topod Milograna, and lerge hlocks of dvifl wood bored by the
mollngen Zeredo ond Larapholas, of which tho latior has
recently destroyoed the bollom of tho local porl gig.

The Indien fin-whelo (Zelenopéera indien) has boon
known {0 accompany vessols in {ho Gulf ol Manany, and I
havo sten ono olose o a stonmor in which 1 wns rounding
Capo Comorin, i jg rolatod thel, somo yoars ago, tho
gohooney . Abdul Rdman, whioh was at anchor oloso {o
Pimban, was suddonly roloased [romr hor moorings, and
towod out to sen to o distunco of goveral miles by somo invis
sible agonl. A fow days aftorwards tho oavonse of o wlialo
was oust on shore, and lho theovy was thal this whale was
tho oauso of tho involuniexry ornise, il having boon tompted
oub of ouriosity to exemina tho ship, in whoso grapnol il is
supposed Lo have boon sanght, and to have takon tho slonmoy
in tow uniil it liboratod ilself,

The phylophagous Siventan Melicore dugony (1tho dugon
whiolh 18 said Uio %J{J found ia tho salt wator ifnlulﬂ of gn‘.;lmlﬁl):
Malabar, looding on tho vogelablo matior about the rooks and
basking and ﬂlaoying in itho morning sun, is ascoxding to
limorson Tonnont? atiracted in numbors Lo the inlot from tho
Bay of C}ﬂl}mnt n on the wost coast of Coylon to Adam’s
Bridge by tho still wator and the abundaneo of mavine alge
in this port of tho Gull of Menrar, Ttis of an oxtromely

F iy VS fnjrrey Py - by el T Bt gl oy S o S e I e P ol Wm‘.

U Jordon, Mavunels of India, * Leplon, vol. T, 1860,
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VIL—INSPECTION OF CEYLON
PEARL BANKS.

Haviva received permission from His Excellenoy Sir Arvthur
Gordon, E.C.M.&., to accompany Ceptain Donnan, the In.
speotor of the Ueylon Pearl Banks, on his annual inspeotion
oruise, I left Madras for CUolombo by 8.8, Zsws on fhe
3vd Qotober 1889, taking with me some young plants of
Vietoria regia, rearved in the nuwsery of the Madres Agri-
Hortigultural Sooiety, for planting in the new Ifort Gardens
at Colombo. Some seeds of the Victoria, which had heen
sent from Madras earlier in the yenr, had germinated w
short time before my arrival, and the young planis loocked
thoroughly healthy, so that it is to be hoped that the intro-
duction of the water-lily will be sucoessful. :

‘While in Colombo I took the opportunity of examining
the excellently preserved specimen of Réinodon typicus in the
Ceylon Government Museum for the sule of comparison with
the specimen, more than £0 feet in length from the end of
the snout to the extremity of the tail, which was oast on shore
at Madras in February 1889, when I was unfortunafely far
away from head-quarters, so thal tho chance was missed
of examining its stomach contents nud internal anatomy.
As the following extract shows, but few specimens of {his
monster Elasmobranch have been recorded ! ; —

“ For many years the sole evidenve of its existonve rested
upon & stray spacimen, 15 foet in length, which was brought
ashore in Table Bay during the month of April 1828, and for-
tunately fell into the hands of the late Sir Andvew Smith, then
resident in Capetown, who named, described, and figuved it
The specimen itsclf was preserved by a French taxidermist, who
gold it to the Paris Museum, where it still roifiains in 2 much
detoriorated gondition. Forty years later, in 1868, Dr. Pereival
Wright, whilaet staying at Mahé with Mr. Swinburne Ward, then.
Givil Commissioner of the Seychelles, mat with this shark, and

%
s e %

Y In hig®t dosount of the Pearl Frsheries of Qeylon” Oaptnin Stonurt reoords
having seen on one ocoasion ‘¢ o spotted shark of & most foaful sizey it waa
accompanied by seversl common sized shuiks, und thow appeared liko pilot
fish by its side.”
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r‘
obtaingd the first authentic information sbout it. It does not

secemn to be rare in this Archipelago, but is very scldom D]:‘ltl,‘inﬂtl
on actount of its large size and the difficult’es attending its

capture, Dr, Wright saw specimens which excoeded 50 feot
in length, and oune that was actually measured by Mr. Ward

“proved to be more than 45 feat long, Nothing more was heard

of the creature until Januvary 1878, in which year the- eapture
of anothor specimen was reported from the Peruvian coast
noar Callao; finally, in the present century, Mr, Ilaly, the
avcomplished Director of the Colombo Musenm, discovered it on
the West Coast of Ceylon, and sueresded in obtaining two or
three specimens. One of these was presented by that institu-
tion to the Trustees of the British Museum, aund, hayving been
mounted by Mr, Gerrard, it is now exhibited in the Fish Gallery,
where if forms one of tho most stiiking objects, although it
must be considered a young example, measuring only 17 feet
from the end of tho snout to the extremity of the tail.

“ A true shark in every respect, Rhinodon is distinguished
from the other members of the tribe by the poculiar shape of
the head, which is of large size and great breadth, the mouth
boing quite in front of the snout, and not at the lower side,
as in other sharks., Each jaw is armed with a band of toeth
ayranged in regular transverse rows, and so minute that, in the
presont specimoen, their number has been calonlated to be about
6,000. The gill openings aro very wide ; and thres raised folds
of the gkin run along each side of tho bady. Also in its varie-
gated coloration this {ish diffors from the majority of sharks,
being prettily ornamented all over with spols and sfripes of a

buff tint."

Adtor waiting for geveral days on the ochanoe of o moder-
ation of the provailing south~wost wind, I left Colombo with
Captain Donpen on the barque Sulidn Tshanddr, which towed
afler her the diving bonts, oach with ils orew eomposod of
coxswain, rowers, divers, and munducks who attend to the
divers, letting them down by ropes, pulling them up, &o,
The steam-tug Aeofive followed us on the'following day. As
an. inspeotion of the reported Pﬂnﬂ bank off Nogombo was
out of the quostion owing to’ the heavy swell, wo sniled
straight on to Putch Bay, where wo anohored, after o some-
" what boisterous journey, on tho following morning, inside
the long and rapidly exiending spit of sand, whioh forms the
western boundary of the bay, on whioh the sale bungalow,
kottus, &o., were standing during my last visit in Marol at
¢he time of the collapse of the pearl fishory., The Bay now
presented & vory deserted appearinoe, & fewsfishermen, livin
in huts and ewrning & modest living by curing sharks an

bony fishes, and & numbor of natives, [rom near and dise
-
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tanﬂ parts of the island, engaged in sesrching for stray
penr¥s in the sand formerly oseupied by the washing kottus,
tho site of which was indicated by the remains of the
fences and heaped up piles of oyster shells, and gaining as
the reward of their labour from one to two rupees » duny,,
being the sole hwnan oceupants of tho sandy shore, on which
hosts of wading birds were congregated. It was reported
that one woman had found five pearls, ench of the size of an
oxdinary pepper seed, for which she had been offered and
refused 150 rupees,

The seaward face of the sand-spit was strewed with coral
fragments rolled in by the waves fiom the reef, which inter-
venos between the shore and the pearl bank, and is partially
lnid bare at low tide; and the sand was riddled with the
burrows of & vexy large Ocypod (0. platytarsis), If one of
these orabs 18 killod and left on the shore, ils fellow creatures
carry it away into a burrow, and, doubtless, devour it,

On the day after our arrival al Dutch Bay we sailed in
ono of the diving boats to Karailivu and Tpantivu islands
and the mainland in search of a possible spot adapted for the
requiroments of a pearl oamp at the next fishery. In the
shallow water nenr tho shore of Karaifivu island fishes—
Mugil and Lemiramphus—-some of which leaped into the
hoat and were ovoniually cooked, fell easy viotims to fishin
engleg and gulls, T'wo hauls of the dredge in the rand ung
mud brought up Admphlowus, Lituaria phalloides, 1he Tvepang
Holothuria mavmorate, Astropecten heaprichid, Philyra scabri-
wscwlny, Chloeie fave, ond many molluscs j; 1he majority of
the speoies of nolluse, both hero and in Dutoh Bay, being
common to the Indian and Coylon Coasts of the Gulf of
Manpar, On the mainland forming the castern houndary
of Dutch Bay, into which the river Knla Oya discharges
its water by severdl mouths, dense junglo and swampy

round teeming with the molluse Pyrasus padusiris rench right
down to the wator’s edge; and, o8 we walked along the
shore,,we cnme across golid evidence of the r8acsnt presence
of elephants, Wae ware told by a native that bears and wild
pigs are so thick in the jungle that one trips over them as
one walks along !

T 1868 large numbers of young pearl-oysters are re-
ported to,have bepn spread over a considerable extent of the
muddy bottom of Dutch Bay infrom one tg two fathoms
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of watér, but the situation was, evidently, not favourahld/Tor
their healthy growth.}

The weather being unfavourable for the work of inspeot-
ing, we had to remsain uwowillingly in Dutech Bay, the days
“being spent in cruising about, and dredging in the shallow
water. DBut on the 2uth, as the wind had changed .and the
sen. abated, we made a start for the neighbouring pearl
bank-—Muttuwartn Par—to which we were towed by the
Aetwe. As soon as we had anchored on the south end of
tho bank a diver was sont down from the ship’s side in 6¢
fathoms, and brought up his rope basket containing plenty of
healthy, living oysters, which, he reported, came away easily
from the * rook’ to which they were attached by their
hyssi? At the fishery in Mareh the divers complained of the
difficully m detaching the oysters; and the ease with which
they ean be golhered 18 considered a sign whether they are
ripe for fishing or not, the byssus being said to begin to
breek away from the substance to which it adheres tightly
in the eaxly exislenoce of the oysler after the 6th year.

The excellent system whioch is employed in the.dnspection
of the Ceylon banks, and by which a thorough knowledge
of tho condition of the banks is obtained, is as follows., The
inspection barque is anchored in a position flxed on the
chart by bearings from the shoie. Tﬁﬂ steam tug, towing
a boat with buoys benring flags on board, first lays out
buoys in the north, south, east, and weat at distanoces of }, 4,
and # of a mile from the barque. Buoys are then laid out
ab » distance of § of o mile from the barque in the north-
enst, north-west, south-esst, and south-westy XFour diving
boats, sach with a coxswain in oharge, § rowers, 8 divers,
and 2 munducks, are srranged in line between the north }
mile buoy and the barque, the distange being equally divided
between the boats. The rowers work méund in a ocircle, and
the divers make frequent dives in search of oysters until
the sterting point 18 reached. The bhoats ave then again
arvanged in pgsition, and the circle between the § and F mile
buoys is oxplored, Lastly, the ihiid oivels, between® the 4
and # milo bhuoys, is, in like manner, exploied; so that, when

' B, W, 1L Holdswoith. Reporé on the Conditions aud Prospects gf the
Poarl-Quster Banks, 1808,
» U ¢ Thp term 1ock 18 np}ﬂ:ad to proces of coral, living or dead, nveraging
ghout a foot 1n diamoter, which nra seattelod moio or wss thickly*over certamn
parts of the bmﬂ:ﬁ.” Holdpworth, £
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thM\oirole 18 completed, each boat has dosorilied three, oivoles
witl} the inspection barque as o centre. Amnd, in this way,
{welve circles in all arve deseribed by the fowr boals, 'The
oysters are then brought to the ship, counted, and put in
sacks daily, until s sufficient number (156,000) to form &
sample for washing and valuation by experts has beon col-
leoted.! ~The coxswrin of each boat records on a diagram,
provided by the Inspector, the approximate position of ench
dive which is made, the nature of the boltom (o triangle ==
rock, o circle = sand, and & crnss ==oysters), and the number
of oysters liffed. Diagram A represents the day’s work
done by one boat over ground which, with the exoception of
a sandy patch between the north and east 3 mile buoys, was
rocky, and on whioh oysters were plenfiful exocept over a
portion of the outer circle, Diggram B, made up from the
four coxswains’ reports, represents a single day’s work done
by all the boats, and shows the distribution of the oysters
over the ared inspeoted, and the lmits of the bank. As
soon as the buoys have been taken up by the tug the inspec-
tion barque is moved fo a new pogition 14 mile distant from
its former one, and the buoys are again laid out in circles, to
aot as guides to the boats in the next day’s work. Without
the assistince of the buoys the boats would not be able to
desoribe separate circles, but would work in an irregular
manner, and two or more boats would, very probably, go
over the same ground. But, with the assistance o tﬁe
buoys, the whole bank can be systematically surveyed,

The Multuwartu Per, which was fished in the spring
of 1889, is situated about b miles from the seawaid shore
of Dulch DBay® and oovers an approximate area of 3 X 1%
miles, the depth of water over the bank ranging from &
to 10 fathoms with an average of about 7 fmthoms. 'The
temperature of the water at the bottom, registered with &
Negretti and Zombr’s deep-sea thcrmometer, varied from
80° to 82° betweenr8 AM.and § r.m. The E;[Jﬁﬂ}'ﬁﬂ gravity
of the surface water, tested with o Twaddell’s hydrometer
regulated for a tempernture of 84°, 'was, epproximately,
1:025, DBetween the®bank and the shore is a coral 1eef, the
presence of which was indicated by the waves breaking over
its outer face amid a prevailing oalm, and by gulls resting

on the ooral blocks. The most conspicuous Madreporaria
n

o
—

’ .
L If a young bank is being inspected, samples are brought up by the
divers, but they are npt washed for valuation,
&
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on this' reef, which is surrounded by 44 to § fathony” of
water, belong to the genera Marrepora and Pocillopora, $hile
Galaxea and Leploria axe present in loss abundance, " The
bright white patches of sand, which cover large spaees
between the coral growthe, teem with PFrofosor and o
caloareoud A/ye, and are move rich in delicate molluses than
any other deposit which I have examined in the- Gulf of
Manaar, Sheltered among tho coral tufts weve sluggish
Ilolothurinns and hosts of small Crustaceans; and, elinging
to the branches of a Madrepore, I found & single specimen of
the quaint L%enus orientalss,

Outside the seawnrd face of the pearl banks on the Indian
coast of the Guilf of Manaar the depth of the sea increases
very gradually, so that, for example, outside the Tholayiram
Par, a depth of only 13.to 20 fathoms is renched ot a
disbwnoe of 8 miles, Oufside the Muttuwartn Par, how-
ever, the niea of shallow water ceases very abruptly, and the
depth inoreases rapidly to 150 fathoms at a distance of three-
quarters of & mile fiom the seaward face of the bank, where
the following temperstures were resorded

Surface .. 83° 60 fathomy .. G8°
10 fathoms o B81° | 100 ,, .+ *H1°
20 ,, .. 80° | 150 .. B85°
30 s 1%

Several hanls of the dredge hrought up Polytrema
eylindricum, Gorgonde, Ileteropsammie cochlea, Cirrhipathes
sph alis, Spongodes sp., Fibulorin orulum, &o,, but no poml-
oysters.

+The divers received instructions to keep apart for me
evorything, other than oysters, whioh thoy oame aoross
during their day's work, under the general heading of corals,
shells, poochers, and weeds; and, by.examination of the
spacimens which they reserved and going rapidly over the
oysters, I was enabled mot only to make a rich collection
which mwaity future investigation, but alse fo ascortain
roughly in what respects the fauna ef this portion of the
West Coast of Ceylon differs from that of the Indian Const
of the Gtulf of Manaar, The first day’s inspeclion of the
Muttuwartu Par showed not only that the oysters were vary
-abundant, in spite of the disturbanee to which thoy“were
subjeofed during the flshery in the spxjng, 4,480 living
specimens being brought up in 201 dives; but, further, that
the coral-inorusted shells, to which T have alveady referrad
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(p.§8), as being diatiuﬁuialﬁug charecteristioc of this bank
as cqmpared with the Tholayiram Par, are very sbundant,
and belong to the genera Madrepora, Montipora, Hydnophora,
Porites, Poctllopora, Galawen, Cyphastroa, Celoria, Fuma, and
Qontustraa ; the living corals growing on the shells of living
oysters, which, did they migrate, would have, sometimes,
to ocoarxy shout with them a weight of nearly 8 ounces,
The coral-inorusted shells had, prior to the fishery of the
Muttuwartu Par this year, only heen seen by OCaptdin
Donnan on the North-west Chével Par; dnd, whon the
oysters disappeared from the latter in 1888, the drift-oysters,
which were eventually found, were recognised by the
coral-growths upon them. Arborescent sea-weeds, forming
tangled masses, suoh asabound on the Tholayivam Par, were
ponspicuously absent; but the pyster shells were largely
encrusted with inousting sponges, and the orange-coloured
Axenelle donnany, which receives its specific naome after the
pressut Inspastor of Pearl Banks, was very common. In
addition to the Ehelluinaruﬂtinig corols massive corals, mainly
belonging to the genus Mudrepora, flourish on the bank,
forming a convenient habitat and hiding place for Annelids,
Crustaceans, Molluses, &e., which can live there safe from the
attacks of predaceous enemies. The sea bottom is, so far ng
L could gather from repeated examination, on different parts
of the bank, of the residue left after shaking up the oystexs
in o buckef of waler, and of the contents of the digestive traof
of a Ilolothurien (ZI. afre) which abounds on the bauk,
mainly composed of o white deposit, suoh as I have only seen
on the Indian Coast of the Gulf of Manaax, which is composed
of a caloareous ¢4/ga and Foramunifera, among whicht Rolalic
caloar, Hoterosleying depreossa, and Awmphisteging lessomi are
the most copspiouous. It was long ago pointed out by
Captain. Stounrt that the places, on wlhich peexl fisheries
liave heen gsuccessfully held in Ceylon, appear to bhe beds of
Mudrepore of irregulor hﬂiﬁh{ﬁ, having the spaces between the
ridges nearly filled up with sand. The transpavent olearness
of the water over the banky, and the olean sbate of the sen
bottom, which is free from sediment carried down by ourrents,
fhust, I think, be regarded as important conditions favouring
the healthy growth of the oysters thereon,

F

.r

Swimming about on the surface of the water over the
bonk wers many%hlack and yellow striped sen-snakes, whick
aro believed by the divers to feed on the oynters, Indeed,
in 1862, the European diver reported that he had soen the
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snakes ohting the oysters, darting into the shells when opaffed.
But this report must be viewed with grave suspioion, art
from snakes, the reputed enemies of the pearl-oyster on the
Ceylon banks are molluses, fishes, and ourrents, Among
mollusss are mentioned the-Chank (ZLwurbinelle rapa) and a
big Murew (M, angubiferus), knewn as the Blephant chank,
But, as Mr. Holdsworth observes, ¢ they may be ltoked on
a8 part of the vermin of the banks, but I have no reason to
think they cause more destruction on the oyster beds them
the hawk and the polecat do among the game of an ordinary
preserve,” It is noticeable that the little Modiole known
a8 suran, which assumes such a prominent position in the
reports of the Inspector of Pearl Banks at Tuticorin, does
not, though present, ocour, so far as L wam aware, in any
reat quantities on the Ceylon banks. Among fishes the
rigger fishes (Balistes), nnmmuulﬂ known as * Old Wives ”,
are abundant on vooky parts of the banks, ang I saw many
specimens caught by the hoatmen fishing from the side of
tﬁe ship as we lay at anchor. Concerning these fishes
Oaptain Stenart reports that * the sea over the pearl hanks
18 well stocked with various fishes, some of which feed on
the oysters, and, when caught by the seamen on hodrd the
guard vesgel, ponrls and crushed shelis are often found in
their stomaohs, partioularly in thé fish called by the Mala-
bars, the Clartes; by the Singhnlese, the Poltooberre ; and by
goamen, the Old Women, 'This fish iy of an oval-shape,
about 12 inches in length and 6 inochos in depth from the
top of the- back to the under part of the bolly, and is
covered with a thick skin, Wo saw ten pearls taken from
the stomach of one of those fish on board the Wellington.”
The contents of the stomach and intestines of Dulisfes,
whioh I examined while we ‘were inspoeoting tho Chéval Par,
consistod entirely of young oysters orushod by their sharp
outting teeth. In addition to the trigiger fishes, Rays are
said to bo always more or less numerouns on the banks, and
My, Holdsworth states that ¢ when the fishery of 1868
commenced 0 the south-east part of the Chéval Par, the
divers reported the ground so coverdd with skates as {
interfere with their picking up the oysters. After a d
or two the gontinual dislurbance by the divers had the effedt;
* of driving the skates away from that part of the bankesnd,.
«these fish, many of them of very large size, were seen going”
in thg dheoction of the Modrigam, which myas theh covere
with oysters, swhose nge was ocstimated by the Superin-
tendent at 93—0 years, by the Inspectof at 344, and
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osls, and their total number was estimated at from 10
: thousand. Further, in his report on the inspeotion
of banks in Mayoh 1885, Captain Donnan notes the fact that
 on the way from the morth Mdtaragam, and just about
the south side of the bed of oysters, we passed through g
large patoh of thick discoloured water, caused by & shoal
of Rays plundering sbout on the botbom, and stirving up
the sgnd, Some of them could, at times, be seen near the
surface, and I have no doubt they were feeding on the
oysters,” Some yents ago the Sea Customs Officer at Dutch
ay counted as miany ns 300 Rays in a single haul of a
fishing net, The native’belief is that the Rays “break u
the oyster shell with their teeth, and suck oub the soff
animal matter. The stomach of a biF' Ray (Htobatis
nar imart), & feet in breadth and with a tail 8% feet in length,
which was eaught by fishermen from a canoce off Silavaturai
when we wers ab anchor there, consisted of sen weed. The
same flshermen caught for me off the Sildvaturai reef a
male Dugong, 9 feet In length, whose stomach contents
conpisted of sea weed and large numbers of a Nematoid

worni,

b "%ha native headman at 4 years, The skates were In
B
to 1

™

+ Tt was roughly estimated as the result of the inspeotion
of the Muttuwartn Per, which lasted over three days, an
average of 589 yards and 16 oysters to a dive being
allowed, that it corteined 30 million oysters spread over an
groen of 94 million square yards, whioch should produce
revenue of 5 lakhs of rupees,

On November 2nd we loft the Muttuwartu Paxr, and
anohoréd 1n 8 fathoms, abouf 2 miles further north, so as
to hunt for a possible bed of oysters, The divers, making
the usual preliminary dives, brought up hlooks of dead coral-
rock with living Turbinarie and Porites growing on. them,
and ocontaining, imbedded in the crevioes, a large number
of Foraminiferq, The sample of 15,000 oygfers from the
Muttuwartu Par, which were beginning to be unpleasant
fellow-passongers, was sent up fo Silfvaturai to be washed,
1t,18 stated by Cap’ain Steuart that the offensive effluvinm of
decomposing oysters “1is not considered to have an unhealthy
tendency on’the persons engaged in the kottus, and it ig
astonishing how soon the most sensitive nose beoomes aocugh
towed to the smell, Indeed some Europeans have fancls
their appetites sharpened by visiting the kotfus, and beiri
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surrounded by immense henps ,consisting of malliong* of
oyeters in all stages of decomposition.”

The surface of the water, always rioch in organisms, was
oxceptionally so on the following morningy the tow-net,
dropped from the stern of the barque and kept distended by
she gentle current which was running, becoming speedily
filled with & gelatinous mass composed mainly of Sugitic
mingled with a host of Ofenophora, glassy molluscs, and
hungry fishes preying on Crustacesn and other larvee. Only
B fow young oysters Eeing found, we again proceeded north-
ward, and anchored in 8% fathoms, iﬁle prelimingry dived
bringing up Madrepores with Antedons entwined round their
branches, and large Melodesian nodules, Again nnly o fow
seatterad oysters were obtained as the resdlt of o day’s work,
but the divers hrought me many specimens of .dleyonians,
and the bright-red sponge danella tubylata, living attached
by & broad base to dead coral-vock, and assogiated with its
sommensa] worm.! The following temperature observations
were made half a mile west of the shipd where no hottor

was reached with the gsounding line at 140 fathoms -
Rurface ., B1:5° 50 fathoms ,, 76°
20 fathoms ., 76:5° 100, ve  T62:5°
30, .. 76° 140 - ,, .. B5E° .

On the afternoon of the 4th, we moved on, still novth-
ward, to the Karaitiva Par,? which wag estimated,, at the
inspeotion in November 1887, to contain 1,606,466 oysters,
The divers, going down from the ship, alighted on a bank
of Fungie, ond brought vp some living b-year old oysters
and Aelobesion nodules, Adltached to one of The nodules was
an oxtensive ereeping colony of the delicate evimson-aploured
orgapism named Zwbipora reptans from the single small

soimen, which has hitherto been recorded by My I, J,
arter,? The present specimens were in 7 more advanoed
stage of growth than tho one desoribed by Mr, Unrter, which
I examined in the Liverpéol Museum last year, and the
palycles were Proportionately higher. By about four hours’
work next morning a snmple of 8,000 oysters was collectod

V Vide Ann, May, Nat, Thist, Tob. 1889, p. 89.

2 The Koraltlva Par was fished in Docembey 18803, bub the Sahory
eame to an abrupt terminafion owing fo a diver baing killed by a shaxk.
Apporently threo men went down into fhe wator, and two carge up almost
dirgetly, saying that the third had been camied off by a shavk, The rost of
the divers could not be provailed on to 1esnme work, and loii the bark.

Y dnn, Meg, Natodlst,, Juno 1880, p, 142,
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forzygeluation, and the abundance of oysters may be ‘judged
fromd the faot that, on more than one occasion, a5 many os
100 oysters were brought up ot o single dive. My own
share of the worming’s work consisted of o Lungia (I
repanda) and three living specimens of the pearl-ofster
Aviculn (Meleagrina) margarityfera, otiached by its byssus to
coral-rock. Oaptain Donnan informs me that he has only
gseon aboub a dozen specimens of this molluse during his 28
years’ experience as Inspestor of the banks, so that it cannot
be present in any abundance, Shell-inorusting corals,
though present on the bank, were far less common then on
the Muttuwartu Pax’ -

On the afternoon of the 5th we sailed ahout 20 miles
north, and anchored in 2 fathoms, 8 miles south of the
village off Aripu, off Silivaturei, which is made the head-
quarters at times when the Chéval and Métaragam (Mud-
rigam) bﬂ,nkglara fished. Rising from the sandy shore
hetween Aripn and Sildvaturai is a miniature sand-eliff,
renching a maximum height of about 12 feet, and extend-
ing over a distance of about half a imile, whioh ocontains a
thickk bed composed almost entively of pearl-oyster shells—
evidence of the enormous number of oysters which have been
taken from the neighbouring banks at fisheries in tho past,
Silnilar beds of oyster shells were exposed in sections nearly
a mile inland. The Chéval and Moitaragam banks are
sitnated from 9 to 12 miles ouf at sea in water varying in
depth from 8 to 1V falhoms, Between the shore and the
banks the water gradually reaches & depth of 6 fathoms; but,
as in the case of the Muftuwartu and Kareitive Pars, the
depth increasess rapidly to 150 fathoms outside the banks,
The gen bottom hetween the shore and the banks is made up
mainly of sand with many worn shells, n luxuripnt growth of
sea-weeds, and soattered ocoral patohes, Among molluscs
Modiola tulipa in an advanoed stage of growth, and the chank
{ Turdbinella rapa) wers very abundant. No fishing for chanks
is permitted south of the Island of Manaax, lest, at the same
time, raids shonld he made on tha pearl hankse Tha fisher
14, however, actively carried on north of the island on a'dji{
forent system to that which is in force at Tuticorin (p 33),
the hoat-owners paying a small sum of money annually to
Govgrnment, and waking what profif they oan from the sale
of the shells,

Writihg of the banks off Aripu, which have been, for
many years, the ‘sheet-:ﬂrnuhcr of the Ceylon fighery, Captain,
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Steuart observes that ¢ the number of sucoessful fishgries
obtained on the banks lying off the Aripu const, morethan
on pny other bunks in the Gulf of Manaar, and thaﬁhigh
estimation in which the pearls from thege fisheries ave
deservedly held, would msem to indicate some peouliar
uality in the bottom of the ses in these parts, whish ig
avourable to the existence of pearl-oysters, and for bringing
them to the greatest perfection. e know there is some-
thing in the nature of the bottom of ertain pavts of the ge,
which is favourable fo the subsistence and growth of par.
tioular fishes, and whioh improves the flavour for the food
of mankind: for instance, the sole and the plsice caught
in Hythe bay on the Kentish coast are esteemed better than
those oaught off Iiye on the western side.of Dungeness; and
wo also know i;hmir ood, turbot, oysters, and, indeed, mosd
edible fishes are prized in proportion to the estimation in
which the banks are held, from whence they have been

token,” =

In 1886 Captain Donnan attempted to cultivate the pearl.
oyster on & ooral reef, three rhiles from the shore, which wag
considered to be sufficiently far removed from the baneful
influence of the Aripu river during the freshes. A tank for
the veception of the oysters was dug in the centre of the reef,
and surrounded by blooks of coral to form a barrier round itg
edge, heaped up high encugh to be just awash at tlie highest
tide. DBut the experiment failed, as, out of 12,000 oysters
which were placed in the tank, only 27" remained alive af
the end of seven months, * Some of the oysters,” Captain
Donnan writes,  may have heen washed out of the tank
by the south~-west monsoon sen, as it was gob completely
gheltered from the wash of the waves, but the bulk of hem
have, I heliave, died off and been dastrn{ed by soma fish
preying upon them. About 100 dead shells wers found in
the hottom of the fank, many of whioh bore evidence of
having been borved and nibbled away. It is just possible
that some fish may have got into the tank, and preyed upon
the oysters, sjther by gelting over the cmal barrier avound
it, which wowid be slightly under water at high-water, ox
through the interstices of the soral undernenth, The experi-
ment so far has been a failuve, and may be attributabloe to
four causes :—

: él; overcrowding the oysters in the tank':;
““ (2) deficlenoy of nourishment in water so®near the
surface ;







