
VLIYANIYE USLOVIY RAZLICHNOY SOLENOSTI I Tl,24PERATURY NA Th/IP
ROSTA KOLONIY KORKOVOY MSHANKI LEPRALIA PALLASIANA MOLL.

(The Effect of Various Salinity and Temperature Conditions on
the Growth Rate of Lepralia pallasiana Moll. Colonies)

by

R. G. Simkina and Ye. P. Turpayeva

00 TRUDY INSTV¶JTA OKEANOLOGII
(Transactions of the Institute of Oceanology)

Vol. XLIX, Pp. 200-204

MOSCOW 1961

Translators M. Slessers
P.O.$ 32672

U. S. NAVAL OCEANOGRAPHIC OFFICE
WASHINGTON 25, D. C.

1963

Ad?



racin mmn ull mmnu nn

hi iLJLAMEI NOTICE

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



TRANS-181

ABSTRACT

The paper discusses experimenti on the reaction of the bryozoan
Žpaia pallasiana to variations of water salinity and temperature.

The effect of salinity variations on the species was investigated in
containers containinr Black Sea water with normal salinity (18 O/oo)
and reduced salinities 14, 12 and 10 0/ooat the usual temperature in
summer (20-240'c).

The effect of temperpture variations Qn the species was investigated in
winter at temperatures 25, 15 and lO9C in waters having the salinities
of 18, lh, 12, and 10 0/00.

On the basis of the tests it was disclosed that within the salinity
range from 18 to 12 0/oo at the usual summer temperature the growth of
the bryozoans can be considered as normal, whereas with the salinity
of 10 O/oo the growth and gemination ceases. As to the variations in
temperature, it w-s found that at 150C the growth is greatly retarded
and at 100C it ceases.

The combined effect of variations in salinity and temperature increased
the retardation of growth so that the growth rate of L. pallasiana at
a salinity reduced to 12 O/oo And temperature to 150-ýas ll times
slower than at 250C, but at 10 0/oo and 15DC it was 30 times slower
than at 18 °/oo.
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THE EFFECT OF VARIOQI SALINIIY AND TEMPERATURE CONDITIONS ON
THE GROWTH RATE OF LEPRALIA PALLASIANA MOLL. COLONIES

Experimental studies in the biology of marine invertebrates has repeat-
edly attracted the attention of investigators either with a view to e-
lucidating the prospects of their acclimatization, or in connection
with the necesiity for preparing forecasts relative to changes in the
fauna of a water basin after the river influx into it has been regula-
ted. Such investigations were carried out mainly in our southern brack-
ish seas, examining mainly the reaction of benthonic marine inverte-
brates to various degrees of salinity (Zenkevich, 1938; Belyayev and
Birshteyn, 1946; Karpevich, 1946, 1047 1953, 1955; Maksimova, 1953;
Nikitin and Turpayeva, 1957 and othersS. The investigations of marine
organisms composing the biological fouling on ships and hydrotechnical
structures, which due to their biology are confronted with fluctuations
in the external medium, were launched only in recent years. This pa-
per discusses the effect of a water with reduced salinity and different
temperature, relative to that of the Black Sea, on the growth rate of
L. pallasiana colonies which are frequently found in the biological
-uling of the Black Sea.

The investigations were carried out at the Black Sea Experimental Sta-
tion of the Institute of Oceanology of the Academy of Sciences of USSR
in 1955-1956.

The experiments aimed at determininf the reaction of L. pallasiana to
various snlinities were conducted in Black Sea water with a salinity of
about 18 O/oo (control) and with reduced salinities to 14, 12, and 10 O,4 o
at the usual summer temperature--namely, 20 to 240. The transfer of
animals tV water having a reduced salinity wns gradual, reducing the
salinity by 2 0/oo in two days (Karpevich, 1947).

Experiments designed for studying the effect of various temperatures
were carried out at 25, 15, and 100 C in water havinF the salinity de-
grees of 18, 14, 12, and 10 0 /oo. Prior to the beginning of observa-
tions the animals were kept at natural temperature--namely, 6 to 80 C,
whereby the temperature was increased gradually by 2oC in a day. The
experiments lasted for 40 to 80 days.

The glass objects with young colonies of L. pallasiana were placed into
containers filled with sea water having various salinities so that the
number of colonies in each container was not smaller than twenty. Once
in ten days the number of eggs in all of the colonies was counted and
the growth was calculated. The effect of various salinities on the
growth of L. pallasiana was investigated in containers with running water.
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In order to determine the status of the bryozoans in the containers,
special observations on the rate of growth of L. pallasiana in the sea
(Rybatskaya bukhta) were carried out. When studying the effect of var-
ious temperatures, the animals were kept in containers without running
water because it was impossible tc provide running water of a given
temperature at the Black Sea statioas. The containers with test ani-
mals were placed in controlled temperature boxes where the water temper-
ature fluctuated within the limits of 20C. The water in the containers
was changed twice a day. All of the animals were fed on algae Prorocen-
trum mikans (micans) and Exuviella marina. Sometimes the feces of bi-
vaYve mol1lusks were added to the above a-gae.

1 : 10 1 1 -4--

Fig. 1. Increments of L. pallasiana
in wate.r with various salinities.

A--on the basis of samples obtained in
1955; increment from 30th to 55th day
of experiment; 5 -- on th'e basis of sam-
ples obtained in 1956; increment from
4Oth to POth day of experiment.

Key. Abscissa? salinity, 0/oo

Ordinate: increase in the
quantity of eggs.



TRANS-131 3/201

Salinit* In order to study the effect of salinity on the growth of L.
a asiana colonies, five series of experiments were set up; however,

only two of them should be considered successful. Mhe results of the
three remaining series are not given here because the greater portion
of the colonies died during the experiment. Fig. 1 shows the incre-
ments of L. nallasiana colonies in water with various salinities in ac-
cordance with experiments conducted in 1955 and 1956. The fraphs were
based on data concernin7 the inc-ements of the bryozoan colonies after
they had been kent in containerf for one to one and a half months.
This gives assurance that the utjlized results are associated with an-
ixmals that have been comnletely adapted to the salinity of the experi-
ment. The resultant data show that the Frowth rate of bryozoan colo-
nies within the salinlty rani-c of lP to 12 o/oo is anprcxirmntely the
same. The deviations from the standard (i@ O/oo) that are observed at
]4 and 12 O/oo lie, in our opinion, within the limits of individual
fluctuations and errors of experiment. As to the growth rate at 10 0/00,
it drops abruptly. In 1955, tho increment at this s:linit.' was 9%, but
in 1956 it was 20" of the standard. All this makes it possible to con-
sider the salinity of 10 O/oo as sublethal for L. nallasiana, whereas
the salinity ranfe from 12 to 1P 0/oo, within which t.he growth rate is
about the same, is to be considered aq favorble for the species.

Thus these d,ta )on the effect of various salinities on the growth rate
of L. pallnsiana colonies are in complete arreeront with the preceding
inve-titions-re-s, 1929; Karvevich, 1955; Soldatova, 1961; Turpay-
eva, 1961) showiir, that, within the limits of fqvorable salinity range,
the ohos~o]-dca1 proceasss of organismsn are non,1,-l. This regularity
was estblish•d by the above-mentioned authors on the bsis of several
biologicnl index s concernini' the status of the rrgnisr: on the basis
of rrowth rate, intensity of oxyfen consumption, of maturing7 sexual
praducts, of spaP,:ninr, and the develonr'rent of lIrvae. Regrettbly, it /202
should be noted l.hat the only study known to us, which discusses the
reaction of the :ýlnck Tea L. nnllnsirna to various salinities in con-
nection with oxy,'-•n consum7ption (Arbuzova, 1957), does not mention such
a refgularity. Acording to data by the author, the oxygen consumption
of L. nallasiana invariably decreases with the rediction of salinity.

Such data, which were contradictory to the results of investirations
pointed oiit above, were obtained by Arbuzova, evidently, as a result of
short-term tests that were carried out with animals which had not yet
been adapted to the new salintty conditions. A considerabl]e displace-
ment of the level of nhysiological rrocesses with changes in salinity
and the subsequent equalization of the processes to standprd level has
already been nointed out by us (I. NJ. Soldatova and E. P. Turpayeva,
1960) for two species--namely, M1erclerella enirmntica Fauvel and Teredo
navalis L. A stmilar phenomenon is evidently present in the case of

. palasiana. Tnis Is confirmed by dita obtained by us with respect
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to changes in the frowth rate of L. Lallaslana during the first month
of the experiment (Fig. 2). It is seen in the graph that in the first
month after the animals have been subjected to new salinity conditions
the growth process of the bryozoans is inhibited, the period lasting

for 20 to 30 days. After the end of the period, the adaptation of an-
imals to the new conditions of salinity is, evidently, taking place, and
the growth rate of L. pallasiana in a water h:iving the salinities of
i1 and 12 0/oo is anost comparable to the cmntrol rate.

,o- -l7T1TT1 L-
*1 -- 1-gu---

S+ -- -• - - --

fi I" i AV 4-s-ý#

~'I~I f I JIi . . .

Fig. 2. The growth of L. pallasiana
in water with various snlinities (a-
ccording to data of 1955).

1--18 0/oo; 2--14 0/0; 3-12 0/oo;

4--10 O/oo; 5--in the sea.

Key. Abscissa: date of observation
Ordinte: number of eggs in

colonies.

Thus, in the salinity range from 18 to 12 0/oo at normal summer temper-
ature the development of individuils of L. pallasiana colonies occurred
at a normal rate; the gemmation rate in this salinity range appeared to

be approximately the snme. With 10 o/oo the gemmation and growth of

colonies practically ceases, whereby yellow bodies are formed in the
greater portion of eggs of the colonies. The resultant data make it
possible to assume that the salinity of 12 o/oo and more is favorable
to a normal life of the Black Sea L. pallasiana.
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Temperature. Experiments for the study of the temperature effect on
the growth rate of L. pallasinna were carried out in the winter of
195-1956 and they lasted 40 days. The results of the tests have
been presented in Table 1 -nd on the graph in Fig. 3.

It need be noted that because of a small
1017 quantity of samples it was not expedient

- to calculate the results by ten-day par-
, - y, -- • ~ iods. In this case we shall limit our-

selves to giving the end results only,
though this does not enable us to account
for th', time period during which the ad-

-antation of bryozo.-ns to reduced tempe:r-
S-ature has occurred. As is seen in Table

1 and Fir,. 3, the greatest increase of
j c colonies wns observed at 25oC, i.e., at

.? surt,(rer tpemperature. A break in the curve
at this temperature is observed between
12 And 10 O/oo, which supports the data

Fir. 3. General increment listed above relative to the effect of
of L. nallnsiana colonies salinity on the growth rate of L. pallas-
in water having various iana. With 150 C, the growth rat- a
salinities at various te-m- th, investigated salinity conditions was
peratures. Fretly reduced; further, at this tem-

perature we did not observe a noticeable
,--250 C; 2--150C; 3--100C break in the curve. The temperature of

100C practically stops the growth of the
Key. Abscissa: salinity Black Sea L. pallasiana colonies.

Ordinate: the nion-
ber of Thus, the drop of temperature, as well
eggs in as the decrease of salinity, retards
colonies. greatly the growth process and, when

reaching certain limits, may also atop
the process despite the fct th ýt all
the other factors are completely favor-

able (the growth of L. pallnsiana at 18 o/oo and 100 C, for instance).

It need be noted that the combination of both of the factors--the tem-
perature and salinity--retards more th,' prowth of L. pallasiana than
each of the factors sepnrately. Thus, the growth rate of .allasiana

colonies in water having the salinity of 18 O/oo at 150 C a7peared to
be six times slower than at 25 0 C (16.8%, Table 1), but in water having
a salinity of 12 °/oo at 150 the rate was lih times slower than at 250 C
(7.3%). In water having a salinity of 10 0 /oo at 25 0 C the growth rate
of L. pallasiana is retarded approximately six times, but at 15'C more
than 30 times in comoarlson with the growth rate at the salinity of
18 0/00.
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Table I

INCREMENT OF L. PALLASIANA AT VARIOUS TEM'PERATURES AND
SALINITIES (GENERAL INCREASE IN THE QUANTITY OF EGGS FOR

TEN COLONIES: THE LENGTH{ OF THE EX?'ERIMELNT W'Ab 40 DAYS)

Temperature, O°C Relationship,
Salinity, %

0/00
25 (1) 15 (11) 1lO(111) 11:1 111: 1

18 202 34 3 16.e 1.5
14 13P 15 3 10.9 2.2
12 110 8 1 7.3 0.9
10 31 1 0 3.2 0

Such a considerah)e retardation of growth of L. pa]lasiana with changes /204
of two factors in the envirorincnt occurs, however, in cases when both
of the factors vary within the favorable rinpe. In cases when one of
the changing factors reaches a limit that is unfavorable for the given
species, the effect of the other factor remains unnoticed.

BIBLIOGRAPHY

ARBUZOVA, K. S. Dykhaniye osnovnykh organizmov obrastaniya sudov na
Chernom more (Respiration of the main ves.:el foulers in the Black Sea).
Iybnoye khozyaystvo, No. 2, 1957.

BELYAYEV, 0. M. and BIRSHTEYN, Ya. A. Deystviye vody ozera Balkhash na
Volgo-Kaspiyskikh bespozvonochnykh (The effect of Lake Balkhash water
on the Volga-Caspian invertebrates). Zoologicheskiy zhurnal, Vol. 25,
No. 3, 1946.

ZENKEVICH, L. A. Deystviye vod Chernogo i Kaspiyskogo morey ponizhennoy
i povyshennoy solenosti na nekotorykh chernomorskikh bespozvonochnykh
(The effect of waters of the Black and Caspian Seas havinr increased
or reduced salinity on sore of the BlAck Sea invertebrates). Zoolo-
gichesk thurnal, Vol. 17, Nos. 5 and 6, 1938.

KAFT'EVICH, A. F. Otnosheniye nekotorykh vidov ser. Caididae k solevomu
rezhlimu Severnogo Kaspiya (The reaction of certain specieir of the
family Cnrdidae to the salinity reFime of the North Caspian Sea).
Doklady AN SSSR, Vol. 5h, No. 1, 194 6 .



THANS-181 7/20L~

*Prisposoblennost' obmena dreyssen Severnopo
Kaspiya k iznieneniy-u solevogo rezhima (The adaptebility of
Dreissena of the North Casnian Set4 to variations of the salinity
ref-ine ). Zoo_3oi4hr.-iy 7,hurnal, Vol. 2(,, No. h, 1947.

. 0 tnosheniye dvustvo rctatykh mollpiskov, Sever-
nopro Kaspiya i Arala k izm'enerrlyu solanosti sredy (The renction of bi-
valve mollusks of thr- North Casrian Sep Pnd Lake Aral (Aral'skoye
more) to '!ariationF in the salinity of the environiniýnt,). Doc tor'-s
dissertation, M. 1953.

* Nekotoryye danny~ye o formoobrazovanji u dviust-
vorchatykh mollvuskov (Some data on the form of bivalve mollusks).
700ovl~icheskiv zhurral, Vol. 3L, No. 1, 1955.

KEEPS, E. M. Issledovpniye nad gazoobmenorn u Bnlanu8 crenatus pri rez-
noy kontsentratsii soley v ol-ruzhayushchey srede (Investipations of
interchanr'e of rses in B. crenntls at, vnroious salinity concentrations
in tho surroclncnr m.ediurI. habotY Xarri~nano Ihi~olicheskoy stantsii,
Vol. 3, 1929.

MAYSIYCVA, L. P. Biologiya Xoncdacna colcorata /tzovskof-o rnorya (The
biology of M. cc'lormtz of the :.)ea of _Az-o~v).Candidate~s dissertation,
M., lýý53.

NIKITIN, V/. N. and T'FPAYý,VA, Ye. P. K voprosu ob evrigalinnosti
chernrncorskrpo bnsa(On the problem of the euryhaline character
of Black Sea bpntho(s). Tr-udv IOAN, Vol. 20, 195-1.

SOLDA~oVAt, 1. N. Otnosheniye k< solenosti cohernomnr~skoro dvustvorchatogo
mollyusla Ter(-d- nrnvo] is (The reaction to sal inity of the Black Sea

nnE'sk . nv.~] i T~udyInStituta C~kP,.nol-opii, Vol. XLIX, 1961.

SOLDAT('VA, I. N. and 7~PPAYEVA, Ye. P. 0 prodolzhitel'nosti adaptatail
dv'ustvorc~h;itnrFo mollyuský, Teredo navaais L. i mnofoshchetinkovogo
chervyi Mr-rc lerell)a eni mTati ca Fouvel v usloviyakh ponizhennoy
solenorfFthn 1e inrlh -of radhiojation of the bivalve mollusk T.
na-;aliz L. and th." polychacte wo.rm M.. enimatica Fauvel to red-uced
salinity). IDokl.d(v AN LS2P Vol. 130, No. 3, 1960.

TT7PPAYFVA, Ye. P. Otnosheniye k solenosti chernomor.skofc' rnnoposhcheti-n-
kov'r'o chervya% Y.rcirrella entrminlica Fauvel (The, reaction to salinity
of tlhe Black 3eaj onlychaf-te worm M. eni~m,,ica Fauvel). Trudy Instit-
utn Ckeanolopii, Vol. xiIX, 1%].l

o0000o


