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Z A On the rate of filtration and feeding in some
g >.§ § blvalved moliuscs of the North Casplar Sea
< § & g ' ‘
P oozl L.V. Sanina
z 803 «
§ T 2 : Many bivelved molluscs of the Casplan Sea are a main
R OE § - :
o % Q ? source of food for food-fish (7, 15, 17). In the meantime,
5B - '
Q é g|ﬁ there is very little information on the feeding of the
L g A
<= fﬁ molluscs themselves in sclentific artlicles. On the whole,

all literature on thls subject desls with the qualitative
composition of thelr food. It is known that a large number

of bivalved molluscs of the Casplen Sea belong to the group

- of filter-feeding organisms (4%, 14, 16). Along with detritus,

planktonic water plents are often found as part of thelr
food (1, 4, 5, 18). In general, there is no data on the quan-
titatlve aspect of the feeding habits of molluscs of the

Caspian Sea.

In order to determine the rate of water filtration

by mollusces, two methods are employed: one direct end the

SOS~200-10=31

75%30-21-029-5332

other indirect. The flrst method consists in the direct
measurement of the volume of water ruﬁning out of the ex~

helent siphon of the molluse. The éroundwork for the




dlirect method of 1Investigation in sea molluscs was lald in
experiments by Nelson (28, 29), who used the so-called
water-jet method. Other researchers (19-21, 23, 26, 27, 30)
used this method with some modiflcation in their work. The
indirect method, that 1s, the determinstion of the rate of
filtration by means of changes in the concentration éf
various suspensions, was firét employed by Fox (22). It

1s still belng used at present, with some modifications,

In a monogreph by Jdrgensen (25), there is a summary of
almost all foreign experimentation 1ln the determinstion of
the rate of the passsge of walter In filter-~feedlng organlsms
a_ind, in particular, by bivalved molluscs. Jgrgensen came to the
concluslion that the raté of filtratioh in these speciles

depends on the size of the mollusc and not on the alimentary /p.23

properties of the consumable particles. High concentrastions

of food 1owefed the rate of the passage of water, whereas
low concentiaﬁions had no influence,

Research by Soviet scientists in thls fleld began
iﬁ the 1940's using mussels of the White Sea (6) and the
Bléck Sea (10). Research continues until the present day.
Investigating the influence of food‘oonoentration on the

. rete of filtrstion, Mironov and Kudinova-

Pasternak (9, 10) concluded that the rate of filtration in
the mussel does not depend ubon the concentration of suspen-
slon in the water. Later, using other species of blvalved

‘molluses,. 1t was shown that the rate of filtration changes
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with & change in the concentration 6f the suspension-~the
smallet the concentration, the higher the rate of filtration
(2, 8, 11~13). .All the authors mentioned above came to the
conclusion that the absolute value of the ratenof filtration
increases wlth an increase in the size (welght) of the.
mollusc, whereas the relative value decreases (3).

- We studled these very questlons using filter-féeding
molluscs of the Casplan Sea.. Research was carried out 1h
1667-1968 at & temporary experimental station (the Kulaly
Islands). Materiel for the experiments was collected 1n
the.North Casplan Sea and in the northern part of the Cen-
tral Casplan Sea using preditionary ships of the Casplan
Scientific Resgsearch Institute of Fisheries; emﬁﬁﬁedqﬁrh a botthom

.grab of the "Okean' variety and with a drag net. |
In all, about a'thousand molluscs of various sizes and

genera were collected. Five specles of molluscs that

were most common to the Casplan benthos were selected for

the experiments: Cerastoderma lamarckl (Reeve) (Cardium

edule), Didacna trigonoides (Pall.), Didscna longlpes

(Grimm), Hypanis (Monodacna) engusticostata (Borcea),

Mytilester lineatus (Gmel.).

| The molluscs were kept in glass crystallizing dishes
or in shellow enamelled baths with simulated sea bottoms
characteristic for their habitat. The Cardium (cockles)
and Monodacna were imbedded in sand containing silt and

the Didacna in broken mussel shells. The druses®of the

%'Meaning of this word not clear in-this context. Trenslator
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Mytilastef generslly ley on the bottom orxr attached themselvgs

to the walls of the vessel. 7Twlce a day the water wsas
changed completely. Since the salinlity of sea water was
somewhét high (11-12%) for Monodacna, it was diluted with
fresh water to a salt content. of 9.5%. The molluscs were
fed cultures of various unicellﬁlar.water plants. OCn differ— lﬁiﬁ_
gnt.days~during-the courge of the experiment the temperature
varied bétween 16-24°C. in oxrder to adapt the molluscs to
the conditions of the experiﬁent, generslly, two to three
éize groups of molluscs of one specles were selected dally
(24 hours) and moved to contalners without gsipulated sea
bottoms. During the experiments they were pleced in cylin-
dricel beakers or in crystsllizing dlshes with a volume of
25~300 'cm.:3 depending on the size of the molluscs. In a
majority of cases only 6ne mollﬁsc was placed in esch ex-
perimental vesssal. Only in the case of smallerx varieties

6f Cardium and Mytilaster were 2-4-5 specimens placed in

" one vessel.

The study of the rate of filtration and the quan-
titative aspect of feeding was based on the determination
of changes in the concentration of the prescribed food

before and after the experiment. Cultures of Chlamydomo-

nas snd Scenedesmus were used as food in concentrations of

16 to 134 thousand cells per lml. In order to obtaln the

initisl concentration, the number of cells in the culture
belng used was determ;ned first. Then, the appropriate

dilution was mede. The experiment was set up for an hour
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during a three day period (three series). On the first day

the_coqcentration of food was the greatest--about 100 thousand !
cells per 1 ml. On the secqnd day the ooncentration was

approximately half as great, and on the third day, one

quarter.as great. _Two to'three size groups of molluscs

participated in esch serles of experlments. The experiment

was Carfied out in a parallel way on 6-12 specimens within

each group. All three serles of experiments were set up

using the same molluscs. Préliminary observations showed

that the sedimentation of the water plents in the vessels

during the hour of the experiment was insignificent. Foi

thls reesson, it was nét taken into conslideration. Faeces {

. . from the experimental molluscs was observed very rarely.
Pseudofasces In small quantitles were observed occasionally

when the food concentration was great and emong the lar- : f
&er specles. |

As & control, vessels with the same volume and the
seme concentration of water plants as in the vessels used {
for the experiments were set up in a similar way. In order
to celculate the concentration of cells in the water plants,
50 ml, of the suspension were taken from esch experimeﬁtal
vessel. |

The cells 1n the water plants were counted in a

*

Nazhott chamber. In order to determine the concentration

more accurately, each sample was usually counted twice.

- The rate of filtration was determined according to Gauld's

Transliteration. Translator




formula (24): . /p.25
LoCo = LgC
F gro T gvt oy
t Lge

where

F - the rate of flltration of one specimen per hour;

V ~ the volume of water requlred for a specimen in

ml.; :

Co and Ct ~ the first and the final concentration of cells .

of water plants in the culture (Co, was defined
as the average in the inltial concentration of
water plants and in the two or three controlled
vessels);

t - the duration of the experliment, one hour;

e ~ the basis of natural logarithms.

The nunber of consumed cells was calculated accord-

Cing to the difference in the concentration of cells of the

water plants multiplied by the volume of the suspension
required for one speclmen.

The preliminary results of our experiments verified

the direct dependence between the rate of filtration and the
slze of the molluscs (see table). The average value of the

rate of filtration in the D. longlpes which messured between

14,0 and 36.9 mm. increased from 52 to 283 ml./hr. and the
number of consumed cells from 1.6 to 8.2 million/hr. In the

D. trigonoides which measured between 8.4 and 39.2 mm., these

values changed from 16 to 305 ml./hr. respectively and from

0.9 to 12.6 million/hre In the C. lsmarcki, measuring bet-

ween 5.9 end 19.2 mm., the values changed from 9 to 196 ml./hr.

and from 0.3 to 4.9 million/hr.’
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In the investligation of the‘relationship between the
rate of filtratlon and the quantity of consumed cells and the
food concentration for different sbecies, various results
were obtained, In two speclies of the genus Di&aﬁﬂa the rate
of filtration -rose when the»food concentration decreased
and the number of consumed cells in groups ofisimilar slze
remained ‘more or less constant (see table). A tendency to-~
wards an increase in the rate of filtration where there is
a decrease in food concentration was observed both in Mytil-

aster lineatus and in Hypanis angusticostata, which were not

included in the table because of a lack of data. Within the
limits of the concentrstions studled, the rate of filtration
showed almost no changehin Cardium, and the number of con-
sumed éélls decreased with a reduction in the concentration
of water plants.

Apparently, the question of the influence of food /§.27

concentratibn'on the value of the rate 5f filtration cannot
be solved identically for all species of molluscs. The
liﬁits of fluctuation of the concentration to which varilous
species of molluscs react are different., It is interesting
to note that Cardium belongs to orgaﬁ1Sms that are capable
not only of filtering particles found in benthonlc water,
but a8lso of actively blowing them up from the surface .of the
ocean floor (14, 16)., It is entirely possible that in this
specles accustomed to living in very muddy water, the rate

‘of filtration will change in the presence of higher
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concentrafions.than in our experimehts. If we conslder the .
concentrations in this experiment,; 1t 1is evident that the
Cardium reached its maximum rate of filtration, Ih Cardium
of the Black Sea measuring about 16 mm., the average rate of
filtration is 94 ml./hr. (13), phat is, almost half
as great as ih the Casplan Sea variety. Cardium ofthe.
‘Waddenzee Bay (the Netherlands) measuring 30-40 mm, filter
500 ml. of water in one hour (31).

Concluslons

l. The rate of filtratlion in two varietles of

D;dacna (Didacna longlves and Didacna trigonoldes) and in
Cardium is 1n direct relation to their size (welght).

2, If the concentration of food 1is increased in
Didacna, the rate of filtration decreases and the number of

consumed cells of water plants remains approxlimately on the

same level.

3. Within the limlts of concentrations studied,
the rate of flltration in Cardium does not change noticeébly
end the number of consumed cells rises with an increase in

thelr concentration,
o : IHTepasypa

I. Anmes A.Jl. K OuonorsM Brachyadontes (Mytilaster liaéa—
tus ) B Hacmmun. CG6. I'RADOGHONOTHYECHNE H IHXTUOIOTHIE-
CEHe nocnenon&nﬁﬁ Ha Dzuom KeCNHK B BEYTDEHEUX BOZOSHAX
AaepﬁaﬁAﬁaﬂa. Rax. HH-T& 300J0THH AH A3sp6.CCP, Baxy.-
J865,

2. Amatos A.0.  Biusmue HGROTOP&X daxTOopOB CpezH na Gsimrpa~ |

UMOHHEG CHOGOGHDCTH MOJIIOCKOB Sphaerium corneum L.
"TrEpoGHON. XypH." T.H, I96? R 2, :
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Sumn a'r M

‘The relationship ‘13 shown between the rate of Filtra-
" tion and feeding, the concentration of food, and the sige
(length and weight) of animals with reference to three
- spscies of Horth Caespian filter~feeding molluscs, Didacna
longipes, D.trigonoides and Cerastoderma lamarcki. The
rate of filtratlon of all the molluscs studied rose with
an incresse in thelr sige. A highar:food ooncentration
lowered the rate of f£iltration in D.trigonoides and
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rose markedly both with an inorease in the sisze of the
animal, and with a higher density of food, while in D.tri-
gonoides and D.longipes, a higher rate of filtration was
observed msinly with an increase in their sise.
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SumBary

R

f 3 The relationship 15*showﬁ betwaen the rate of filtra-
; j " tion and fesding, the oomcentration of food, and the sive
i (length and weight) of animals with reference to three

' spociss of North Caspian filter-feeding molluscs, Didacna
longipes, D.trigonoides and Csrastoderws lamargki. The
rate of filtration of all the mollusca studicd rose with
an increase in thelr sige. A higher:food concentration
lowsred the rate of filtration in D.trigoncides and
D.longipes, whereas in C,lamarckl 1t remained at about
the same level. )
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In C. lamarckl, the number of filtered plant cells
ross markedly both with an increase in the sise of the

animal, and with a bigher density of food, while in D.tri-~
gopoides and D.longipss, 2 bhigher rate of filtration was

observed mainly with an increase in theilr sise.
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