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Abatraet: The liydroid of Lutima commoenselis is endovommensaliv un the gill lamclla of the
shipworms in the estuarics and backwaters of the south wost coust of India. Tho scasonal
Invidince study showed that this hydrold was absent during Ui very low saline moenseen
petingd. Thin pompted un vnguiry inty the salinity tolecumou, 1t was fuund that though it
e emsdyre 3 wide ronge, the optinim salinity range was from L8 to 20 %o,

Lussmmeofassung: Dic flydroiden von Eutine commensalis leben als Endokommensaten
aul don Kiemenblaftehen von Bohrmuscheln in den Flulimdndungen und Lagunongowissera
der indisi-hen Sudwostkinte, Wahrend der durch sehr nicdtigs Sulinititen gekvnnecichuwten -
Monsunpenudit tehlen dicse Hydroidin, was aul ¢ine stynahaling Satinititstolerane hin-
deutcs. {n entspeechendon Gradientyersuchen soigle vich, daft &, vommcnsalis ewae ¢inon
weiten Sulinititsbereich ertragen kann, datd sber das Salinluumpllmum rwischen 1S und
20%. ticpt.

Résumeé: La miéduse Mydroide d'Eutima commenzalis o5t un endocommuensal des lamelles

branchinles du turct dans e estuaises ot los vgux stagnantes de la cote sud-auest dos lndes,

L #ude de son invidence stisonnitre a montié que cette médus hydrotde ¢lait sbsonte

pendunt fes péntodes Go tres faible salinitd correspondunt 3 Ls mousson, Cest cette obwrva-
“tion qui nous s engdgd 3 entreprendre une élude sur la talivance de cotie forme & Pdgurd do

14 salinitd. 11 & alnsi ¢ 1 noté que, bien qu'llu puisss supporter dus tuux tréa différents, l'ope

iimem desalinté pour la méduse bydrowde d'Gutime commensaliz s situe cntre 15 et 20 %e

Introduction

A study of the influence of the various environmental factors on the life and
sctivity of the marine und backwater animals is of interest from an ecological point of
" view. Salinity Is one of (e most important physical factors that affects the organisms in .
the estuarine habital. Viiriations in the salinity of the sea water may affect the organisns

thsough specific gravity ontrol and variations in osmotic pressure. This factor is very
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important in the habitat of the mollusc Nausﬂom hedleyi, the chief hosi of the com- -
mensalic hydroid of Kutima commenwli ifi the' Cochin backwatérs on account of the
seasonal monsoons and heavy discharge of fresh water which considerably affects the
salinity of the medium. Salinity may affect directly the functional and structural pro- )
perties of organisms and indirectly by modlfymg theSpeucs composition of the: e
system, that is, by changing certain biotic condltmns of the over-all ecological s:tuaimn

{ KINNE; 1964). PANIKKAR (1950) has dlscussed in dctaqi the r-hvsl'olomcal aspectsof &
adaptation of organisms'to estuarine. conditions!’ Fadis" &tadry. the Lfmnges in the mzmy‘ :
of the medium ate rapid and the salinity continues to be very low for a long period of
time. These circumstances suggc°ted that some environmental control of the conunensahc
organisms might exist in this area especially when great fluciuatinns of salinity OLCHE .,
Since information on the physiological behaviour of contmensalic organisms in‘genéral
and that of tlmber-destroymg otganisms in pamcul ar of tropical estuarine habitats is. .
facking, these studies weie ititiated 1o observe the behaviour of the commensals of these
organisms occurring in the Cochin harbour in different salinities. These observations are |
of particular importance since the salinity in this area undergoes rapid fluctuations. Tho.
annual range of water temperature in this locality is small, The salinity fluctuations are
experienced chiefly by the animal and plant communities inhabiting the littoral area since
the deeper layers arc not subjected to as great a difution as the surface layess, The wharfs
pile fauna comes under this category expericncin‘g this stress. Here, there is the influence:
of the South-West monsoon during the period May-:August and thqt q,f the North-E: st
monsoon later during] ‘November- December, During the pc‘\}s of the.monsoon, the
reason for the apparent absenge of the hydroid of Kutima commensalis in thislocality

has not yet been determined. Its appearence during the post-mansoon period when the
salinity of the ambicnt water shows amupward trend and iis cantinued exmvnw gr()wth
and reproduction throughout the period of the post-mongoon as well us the pre-monsoon
untif about June and their apparent dxqappcarpnce from its hmt duridg the month of .
June consequent on the onset of heavy rains suggested the overriding mﬂucnce of sahmly
of the medium on this organism. This prompted an enquiry intothe reactions of thxs
hydroid to this physical factor of the enviromment:

'Vldterlal and \1cthods

* Host spccimcm to, Hw prcsun stully wefe coliccted $1om mfwud fest; pum-ls {15 x10x'S cm)
instalicd al the quay of the Occanographic Laboratory in the Ernakulam channel
Water of different grades of salitity ranging ffom 0 %10 35 '/:',»:)WLJ( uséd for um wpuxnunts Seu w.nu .
collected from the Ernakulist channet was filtered: through Whatman No: 43 ﬁltu paper whd Suitably
diluted by the addition of distslled water and used for the tests. In order 1o obtain higher grades; a stock-
solution of crude common sait with lake water was prepared and diluted with acrsted distitled water. . -
The salinity of cuch grade was tested by Knudsen-Mohr's method. The containers (Petri-dished) used ™ ©
for the experiments were cleanud in 4 mixture of aleohol and hydrmhlonc acid, rinsed several um o in
tap watcr Jollowed by distilled water, and dried. Thi ¥6lition’s of different gadu of salinity were

aetated once in every two hours diring the daytime: Pitces of ctenidia from icalthy shipwoinis'con: 7 77

taining the hydroids were placed in the Petri-dish:and-ept at room temperature { 27923000 To

avoid evaporation the com.uncn were ,/ovcug With glass pmu Any loss by: .,v.apor.mon was made-up:-
by the addition ol dnsnllul w.uu
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Five indices were employed (o determine the condition of the hydroxds during the progu.s: of the
_cxperiment.

. Colonics disintegrated, Polyps which wereapparcntly dead Jost theis distinct outlines by disintegra-
tion and may cven disuppeir us a sesult of dxssolutxon

2. Colonies dead. Colenics were recorded as dead whin the’ yolyps becamu m.xcuvc wuhou( showmg
any movement cven affr replacemcnt in natural sea water, *

3. Colunics inactive, Such colonics showed only fecble movements, the poiyp\ were not fully relaxed
and tentacles only gently wavag. The movement of food par cicy witli's ific Lotiosal., 104, wa slow.
Colonivs were sumewhat contracted snd reacted only slightly to teasing with'a necdle,

4. Colonios tess sctive. Colonivs under this category showed signs of movement and were sensitive to
gisturbance snd teasing with a needic. The stress of an unfavourable condition was ovident fxom lh»
nature of activity which was.lcss than thut in colonivs in natura) oondnt)ons

S. Colonics active. Active volonies appesred fresh and healthy, the hydrocaulus was fully extended,
also the stalk, the polyp and the tuntacles ete. AN the polyps of the colony exhibited characteristic
Jeeding imovements with quick responsc to uny extcrnal disturbante. The movement of the food-
partivics snxide the cocnosare was rapid and could wsxly be seen.

1a alf the experiments the scactions of the colonics. were exsmined al tht. cnd ol' L2 6 18,24,42,72.
and 96 hours.

t'of thusc tests the hydroid colonivs of Eutima commensalis wero collected during December when the

salinity of the medium in the labitut runged {rom 15§ to 22 %.. The colonies wern tested Against lh\,
sollawing safwnity grades: 0, 8,10, 15, 17, 20, 25. 30, und 3$ %o.

Results

The results of the survival of the hydroids arc illustrated in Fig. 1.
Under nonnal conditions in control sea water hydroids exhibited full extension of the
hydrocautus, stem of the polyp, tentacles etc. They showed active feeding movements,
high seasitivity to disturbasice caused by outside agents. The movement of the food
particles was alsd ¢vident with the coenosare. These fucts provided the most readily
observable criteria for normal activity in these organisms. '

1t was observed that colonies transferred to distilled water were greatly coniracted with

no sign of any movement. Their outlines becamic hazy and tie tentacles iost theis jorm.

The colonics apparently became lifeless within as brief a period as 5 minutes, a process

of disintegration was noticeable within a period of 45 minutes and complcte dxsmtcgrahon
wils evident after two houts, - o

When colonics exposed for 15 minutes to distitled water were transferred to contro} sea
water the process of dlsmtegratlon was stifl evndent and the colonies underwent dxssoluuon .
within 3 hours. :
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® Figure §, Survival of the hydw%ds of Eutine commenisalis after varying periods o uxposure ta different

wradus of salintty, Supvival index signifies number ol surviving \okmnsoul ot S uwd in wuh \,xpcnu“.pt .

@ Wi §, Anuhl ubuh,ba nder Kolankin det Hydmldu\ von Kutima amnmuualn nash wwhxsdm
langym Aulfenthalt inverschivduncn Sulinititen, Der Uberlebensindex gnbt dl\. Arzahl bberlebondor .
vop jywells 5 (n jeden Yeesuch genommenen Kolonien un N e
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Wien wlomos were tmnsl‘crwd to S ‘nc 4 sudden wmracuun ol tlu polyps wiss. undem L
Tontacles were conslderably contracted, their sensitivity greatly reduced and; the general o
tesponse to disturbange was feeble. After one hour the colony was apparently lifeless, - . .
within 6 hours it showed signs of disintegration, and at the end of 18 hours this provess
was complete, the hydrolds undergoing complete dlasoluuon m the medlum T
In order to undemstand the rate of recovery, If any, after one hour of cxposure to thls
grude, colomes were tranafe;rcd to control sea water, [t was interesting to note that
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hydroids thus transferred stowly extendcd their tertacles and responded though feebly. to
disturbance atter about an hour..Even after 6 hours in Lhe control megium they wer¢ in .
Stage 4. But after. that they began to contract and this condmon persisted uatil about - -
42 hours-when theu condition detcnorated 1o stage 2. In this lifeless condition the, wlonies
persisted until about 96 hours when subsequent. dismtegmuon anid dxssolut:on were rapid

and the colonics dxsappeaxcd into the medium. -

Upon transfer toa salinity of 10°%0 thi tentacles of the polyp as weil as the h)drocaulus
-seemed to contract. After 45 minutes slight movements of the tentacles were scen, At the
end of one hour.the polyps séemed 1o respond to disturbances. No noticeable difference
was seen in the case of gonophores, After 6 houfs'all tentaclés, and ini fact the whole -
colony, showed:signs of relaxation and all the polyps were apparently active. A curious
process of evession was noticed in.some ot the polyps. During this eversion, a mass of
© material was extruded lrom the coe!enteron of the polyp and within a period of one
- minute normal position was restorcd After about 24 hours in this, .apparently normul state
the colonics showed signs of stress and passed on to the condition described under stage 4,
At the end 0f 42 hours the uctivity showed a further decling to reach the oonditson '
desesibed under stage 3. The constant strcss ‘of this unfavoumblu medium was cvident
since, at the end of 72 hours; all colonies had rcachud the condltlon of stage 2 and con R
tinued to be so even after 96 hours, ‘

The effects of transfer to wntxol sea water after 24 hours of exposure w Llus gmde were

also noted. On the 2nd day o pccuhar type of po]vp began to dcvelop fwm the busal dxsc 4 o

of the colony. At first a small budilike protuberance of the basal 'disc was fioticed, Thls
primordium eventually developed into an abnormat polyp withyun élungated body,

4 long and slender tentocles devoid of intertentacular membrane and without u characteristic
hypoustone. Nevertheless, this was tippuarently a transient phase since these Lurious polyps
attained the shape of normal polyps by the 4th day. Their tentacle nomber steadlly _
increased from 4 to 10 and later to 12, the tentacles decreased (o their normal length and”
an jnter-tentacular membrane made its appearance and i hypostome-also developed. -
During this period the colomes, however, contracted and progressively passed on toa,
state of “*depression”, v

Colonies exposed to a salinity of 15 %« exhibited a general comracuon as well aslack af ~
sensitivity soon aftcr the transfer but after2 hours of exposure they apparently became
quite normal (stage 5) and continued to be so even atter 24 hours. The abnormal type of
polyps noticed in the carlier grade had been noticed in this grade also after 24 hours. After
96 hours of exposure the condition of the colonies deteriorated to stage 2. o

A salinity of 17 750 was upparently suitable for this hydroid. They show»d active fcedmg
movements in this grade. On the second day even medusae were liberated. A salinity of |
17 %o was most aulmbiu for the hydronds collected duting ¢ this time of the year. Thisis .
evident from the fact t)mt a liberation of medusae was noticed only at this parncular FEN
grade, Their mablhty 10 liberate medusae in other sulinities suggests the stress of unla\oul\
able salinity in the athcr grades tested. In this grade also the development of a few abnars | !
mal polyps had been nomed “ polyps !rom the bagé of one colony). L xccnl ong, all,



colomes were active till the end of 72 hours. After 96 hour; the colonies wezt 1ess active’

(stage 4) but continued to survive for 7 days. But even trom the Sth day onwards signs of
“depression™ were evident. After 7 days, reduction in'size of the colonies was quite :
evident. On the 8th day they lost then Lhﬂl actensac shape and LOH[I auted mto a rounded
mass. : : S
Though the hydroids showcd shght contraction in thc 20 %o g’rade. tl'e'y recovered at the *
end of one hour, regained their vigour and become quite active until 48 houss. I)evelop—

ment of the curious polyps mentioned abuve was noticed-in thiy gmdo also. But alter.. _
24 hours they became less active and after 42 hours 4 colonies out of.5 became inactive - ., -
and one colony was in stage 4. After 72 hours and 96.hours respectively, 4 colonies:

reached stage 2, and 1 was in stage 3. After 96 hours signs of disintegration were evident. -

When colonies were transferred from this grade 10 norinal sea water they ‘were active for
about 72 hours, After 72 hours they showed signs of stress and reached the t.ondmon m _
stage 3 and commued to be so unnl 96 hours, reauhmg stage 2 thereafter. ‘

Hydroids i ina sahmty of 25 "'a showcd sudden contraction but thhm 2 hours th(,y .
regained and were active for a penod of one hour, Soon their activity dedmed and aftcr
18 hours in this medium all except one wlony were dead Within 42 hours rapid dlsmtegra-
tion was discernible the colonies becoming almost invisible as 4 rcsult of dxsmlegmuon

~ After 24 hours of exposure to this grade colonies were tmnsferred to ccmtml sea water.
But there was no apparent improvement in theis yondnlun even though thuy temained
visible untit 72 hours in stage 2 when rapid “deprcesxon wa.s cvident.

In the 30 Y6, gmde 1he hydroxds were gready (.omracted though assxgnuble to stagc 4.
After 6 hours all were appqrgntly in stage 3 and the process of “depression” started
before 24 hours. At the end of 42 hours they were almost invisible,

Transfer from this grade after 24 hours ofex posure to con tml sea water h.xd .apparentiy
no effect, all being dead. T ‘

In 35 %o salinity, colonies surwved with very feeble movements for about two hours.
Within 18 hours, “dépression™ had set in and aflcr 24 houes all the x.clomcs had ‘disap-
peared.,

After 18 hours of exposure the colonies were transferred to control sea water.-None

survived. conhrmmg 100 per <cnt death, dnd these had undergone “dcprcsslon within
24 houts.. } '

S

Discussion

Observations on the variations in the salinity of the Cochm backwaters show lhat
this region is a typical tropical estuary where the seasonal as well a&ttdal variationsin "
sahmty arc uonsxduab!c The prcseut study reveals thc tact that thc hvdrmd of [mnmy o
known that tolérance to narrow salinity variations ‘may be due to the mablhty for eﬁ'cc.uve
regulationt of osimotic pressure within the body. It is evident from Fig. 1 that fresh
water is lethal to this hydroid. A salinity of 5 %.is tolerated only for a brief pcnod
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Nevertheless, in a salinity of 10 7%.,, the hydroid can zpparently Jive without serious
_discomfort for a period of ubout 24 hours. A salinity range hetween §5 %c and 20 %o
seems 10 be the most suitable for this species. The optinum salinity was found to be
‘around 17 7o. In this grade the polyps were weil extended 2nd exhibited active move-
ments, and even the liberation of medusac was noticed. Salinities of 25 Y50, 30 %o and -
35 %, too, were appatently unsuitable for this hydroid. [owever, in an experiment con-
ducted during high safinity-in the hahijtat it was noticed that even in us hish a salinity as
35§ %o, the hydroids were found to exist without much discomtort. The specimens for
this test were collected during February when the salinity of the ambient water was neariy
32 %.. This suggested that gradual acclimatisation in its natural environment probably
cnables the species to endure even higher salinities than those noticed in the present
investigation.
Another noteworthy feature observed during the tests was that during the high saline
period, the hydroid colonies were considerably smaller in sice than those noticed during
the period of low salinity in the habitut. Sulinity has been shown to modify the growth,
shupe and reproduction of the hydroid Cordyluphora m.\piaj,(xu’um-.\ 1964). In this species
it wus noticed that sexual and ssexual reproduction are hoth ai'fcc'gqa by the salinity. At
17 “Cto 19 °C gonophores were found in salinities ranging (rom that of fresh water to
30 0. Within this range, intensity ol gonophore production reaches its maximum in the
lower and middle part. Even the size and number of gonophores per polyp as welt as the
size und number of cggs per gonophore ure subjected (o changes: in fresh water and in
30 %%.c not more than one gonophore per secondary polyp were found and the eggs con-
tained in them numbered only 2 or 3 eggs. These experiments suggest that extreme
salinities reduce the reproductive performance,
Tests conducted in these experiments suggest that even though the hydroid of £ com-
mensalis apparently has only a narrow salinity tolerance it seems to have the ability to
withstand and exist in the gradually increasing salinity of the post-monsoon and the high
salinity of the pre-monsoon periods shrough acclimatization. The praduction of peculiar
abnormal types of polyps was noticed in such suitable prades as 1§ 76, 17 e, and 20 Yo,
This phenomenon has been obscrved in thw colonies which were kept even in control sca
water a5 well, represeating the natural condition. One possible cxplanation lor the occour-
rence of such peculiar polyps is that unfsvourable environtaental conditions other than
the stress of salinity may be inducing them to produce such polyps. It is not altagether
improbable that the formation of such polyps may be a normal phase in the life history
of these hydroids. In this context the observations that *upon recovery from depression,
hydras often regenerate doubled parts or other abnornulities and these fead 1o fission
process”™ is of inferest (see 1Y MAN, §940) Tlas suggests diue wbtivimalitien of ae poiyps
do oceur oceasionally among hydroids.
Their inability to tolerate u witle runge ol salinity, especially the very low grades, isin
conformity with the occurrence of the hydroid (SANTHAKUMARI and NAIR, 1969) and
that of its medusae (VANKUCCH et al., 1970) during the pre-monsoon and pust-mon-
soon periods in this locality, and their apparent disappearance during low saline periods
of the monsoon, From these tests it is clear that they are unable to tolerate very low
salinitics especially when these occur suddendy. .
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