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QUANTITATIVE ASPECT OF THE LIPID CHANGES IN OLUPEONELLA OULTRIVENTRIS
(NORDMANN), IN THE DANUBE MOUTH ZONE (SULINA).
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Victor Zinevici

UPraian Savulescu" Biological Institute.

This paper presents data regarding the quantitative !
evolution of lipid in the anadromous migratory species ' !
Clupeonella cultiventris (Nordmann) in relation to cer- . 4
tain bidogical characteristics and under the conditions
of 1ife in the mouth of  the Sulina arm. The purpose of
the research was a more thorough biological study of the
species mentioned and assessment of their nutritional va-
lue + Knowledge of seasonal variations of fal concentragw
tion could be useful also in assessing the most suitable
way of evaluating the quantitise of fish caught during
different periods of the year.

Sy

The 1ipid content in fishes reflects in equal meassure some conmman
traiys of this systemétic group as well as the biolpgical.charaﬁteristics
of esch species individually (Ciugunova et al., 1961). The survey of
deposits of a&ipoae tissue (Bromlei, 1934), the degree of fattening of
the body and organs taken separately (Bottesch, 1958; &orawa, 1956), the
qualitative aspect of lipids (Kizévetter, 1942), the change in lipid
deposits and consumption during different stages of life (Belianina and
Makarova, 1965; Cernisev, 1965; Iudanova, 1940) present ;ariations with

a specific significance. Due to the great instability of the lipid

-meta?olism, the fat content, gimultaneously, indicates the physiological
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condition: of the?organism'(OiugﬁnOVa et al., 1961) and the life conditions

under which the animal had lived (Morawa, 1955; Pora, Rosca & Porumb, 1961).

The differences related to.tﬁe lipid content can also offer indications on

the composition of the populations (Ciugunova et al., 1961). Additional

aspects can be observed in the case of migratory species (Cerpakova, 1962;

‘Tudanova, 1940; Suliman, 1959).

Qur research on the 1ipid changes in Clupeonella culgriventris

(Nordmann) was carried out within the framework of an extensive study of

the biology of this species.

Experimental Methods and Maferials, P76

Monthly, during the period April - October 196?, 30-120 samples of
Clupeonella cultriventris (Nordmann), comprising a total of 579 samples
(Tabl& 1) were collected at the mouth of the Sulina arm: From the mass
of collected samples, 162 were selected for lipid determination grouped
into 60 tests representing the most'characte;istic classes of size and
development stages of gonads for each sex separately.

The samples, packed separately in impervious plestic little bags,
were transported in a thermos cooled beforehand and dontaining ice cubes.

The lipids were extfacted by the Soxhlet method, using ethyl ether
as solvent, » A .

The 1ipid content was expressed in mg. and percentages; the weight
of the organism (i.e. of organs analyzed in a wet state) was taken into

consideration in the calculation of the percentage.




Cdmposition of shoals of Clupeonella cultriventis
(Nordmann) in the mouth of the Sulina arm.

‘Glupeonella cultri?entris (Nordmann) is a species with a great
ecological valence. A habitat frequenﬁed by theae species is constituted
by the dips and dalles situated at the mouth of the Dénube (Antipa, 1909).
The conditions %f reproduction and especially those of feeding determine
here a concentratioﬁ of iﬁdividuals which grows from spring to'fgll (Leonte
and Munteanu, 1957). ‘

A similar migration curve was noted during 1967. The smallest
quantities were caught during the first part of May; the largest ~ in October.

The composition of éize classes of samples éaught undervent successive
moftifications (Table 15.

Table 1

Composition of samples collected according teo
sex and size ¢lasses
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Chafacteriétic for the beginning of April was the clear prevalence
of the éuperior size classes (56~71 mm.). Regardless of the age and size
of the samples, the gonads presehtéd a similar degree 6f maturity; the
majority had gonads in stages IV-V, while a few in steges IV or V.

In May, individuals with a standard length varying between 46 and
51 mm., predominated. In general lines, this population composition was
maintained until the end of the spawning périod (the first 10 days of July).
However, the composition of the maturing stages ofigonads became much more
heterogeneous than at tﬁe beginning of the spawning period with the
suPlemgntary épbearance of stages V~VI; VI and VI-II.

In August, September and October, the composition of size classes

underwent new modifications, as a consequence of migrations of Clupeonells

cultriﬁentris'(Nordmann) along the shore in search of places most favour
able for feeding. Above all, samples of small sizes were fished. In |
August, the gonads were characterized, sgain, by a homogeneous development:
almost all were in stage II. At the end of QOctober, individuals with
gonads in'stages IT-I1T and III were encountefed in both sexes.

With regardé to composition according to sexes, a numerical‘
prevaience of individuals of female sex wgs poted in most cases (Table‘l).

The qualitative aspect of lipid changes.
in musculature and viscera.

Studies regarding the 1ipid content, carried out in various
species of fishes (Belianina and Makarova, 1965; Cerpakova, 1962; Krivobok
and Tarkovskaia, 1960; Suliman, 1§59 etc.) emphasized the fact that the
effgrts connected with the spawning migration as well as the behavier of
the individuals during this‘period require more energy consumption which

cannot be comperisnted by nutrition.

p.77




' The additional energy is obtained mostly by the consumption of lipids
stored in the musculature (Belianlna and MakarOVa, 1965) Matur:ng of

gonads also requires a transfer of fats which affects, first of all,

the viscera (Ciugunova et al., 1961).

At the beginning of April, samplés of Clupegnélla 6ultriventris
(Nordmann) wére charascterized, on one hand, by a clear predominance of
the largest size ciasses (Table 1); regardless of size, they were
characterized, on the other hand, by a similar degree of gonad development
and by the existence of some minimal individual differences of lipid
cbncentratibn in musculature and viscera (Fig.l).

In general, the fat content was fairly high, in view of the lipid
consumption from thé winter dorﬁant period as well as that around
spawning time.

During the rest of the réproductive.period, samples of increasigly
smaller size (Table‘l), with heterogeneously developed gonads, began
to prevail. The lipid content in musculature and viscera showed marked
individual differences, registering on the whéle a larger decrease as
compared to the figures recorded at the beginning of April (Fig.1l).
Decreased figures were registered nét only.in samples which had already p.78
deposited one or two portions of sexual products, but also in those
which were near‘the period when they would deposit the first portion.

From the.anlysis of thése data, it seems that, in Clupeonella

cultriventris (Nordmann), the increase of lipid concentration in

musculature and viscera constitutes one of the factors which influence
tre maturation order of gonads in individusls, i.e. the order of spawning

migration to.the Danube mouth. Similar date was evident also in the



cage of other species. In Osmerus eperlanus it was noted that the

‘samples with a higher 1ipid'content-are characterized, on one hand,
by a more accentuated rate of growth (both in length and in weight)
and, on the other hand, by an earlier maturstion of gonads (Belianina

and Makarova, 1965) .
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Fig. 1. — Varialiile extreine ale dinamicii lipidelor din musculaturd

si viscere exprimate in %.

Fig.l.~ Extreme Va;iations of 1ipid changes in
mueculsture and viscersa expressed in %.

The lipid content variations during the spawning period, in the
representatives of both sexes, showed, besides some similar aspects,
also gignificant differences.

At the bepginning of April, the lipid concentraiion in musculature
and viscera in female samples represented 14,05-15,31% of their weight
in wet state [Teble 2). The 1ipids in musculature and viscera have
constituted approx. 2/3 of the organism's total lipid (Tabie 5)e

| Begimming with the month of May and until the end of the reproductive

.period, the lipid content in musculsture and viscera registered on the whole

PR
i
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a significantvdecregse. Thé.most reduced liﬁid concentration in muscula-
ture and viscera wés'registered at the beginning of May -~ 5,24%; in July®
it represented only 3,17% and in July 6,?8% (Table 2). These values were
characteristic of the samples which hadralready deposited part of the
sexual products. However, the samples which had not deposited yet the first
portion of the soft roe, also had a relatively low lipid content. Depending
on the portionsldepoaited, the value of the plastic and eneréy consumption
of iipids,:the fats in musculaturé and viscera represented 69,90-8247% of

the organism's total lipid content (Table 5).

- Teble 2 » '
Lipid content variation in musculsture and viscera in relation to
their weigth in wet state in samples of female sex (in mg.&%).

Date |. {Age { Total WGi-ght istg,rﬂi&rd N 'S‘ba re | Lipide ir; muscutaturd
Data e G. totald |e. gonadei| L. S, ¢ H=7? Slmghl i viscere
- 1967 n ) Virsta (mg) (mg) _(mm) ! (mm) gonadelor
: Weight ‘gonad Illg{«gd‘éw; W gonads mg ¢ ‘ g "
31 t+ 811,0 80,4 | 47,7 ‘ 18- | Iv—-v 131,91 15,31
1y |2 2+ | sitgz | 3022 { 632 ] 158 | 1IV—V | 40241 | 1442
1 44 | 37950 | 4050 | 674 | 189 | Iv—Vv | 47243| 1394
1| 54+ | 96900 | 23000 ; 830 (. 220 | Iv—V | 102836 | 1405
20 14 | 10200 | 1193 | 496| 121 |1v 4720 | 524
1LV 2| 2+ | 30653 | 3480 | 640| 163 | 1V 157,88 5,51
1|3+ | 3481,8 | 3860 | 630 167 | IV—Vv | 1837 5,03
1§ 5+ | 35510 | 5610 | 7201 182 | IV 289,83 0,65
30 3| 30100| 200 { 630] 180 .| VI 30054 | 10,35 |
vl 2] 3+ | 44203 | 260,1 701 187 | IV 128,71 317
: 1| 4+ | 38320 253 | 680] 170 | 1 476,22 | 17,51
1§ 5+ | 70107 | 9287 | 850 190 | IV 523,05 8,60
2| 1+ | 16020 | 1342 | 522 128 |V 4795 | 1008
oy | 2] 2+ | 31950 199 | 649) 160 | vi -] 20893 6,58
AEN v 2l 24 | 30660 170 | 645 166 1 - |. 36303 | 11,91
21.3+ | 33870 | 1418 | 678 160 | v - | 22185 6,23
2§ 3+ | 39931 | 2716 {675 17,07 !V 389,70 | 1465
; 2| 1+ | 15020 63 | 501 11,2 | I 117,36 784
18vil [ 2] 2+ | 19185 69 | 545| 134 | UI 23723 | 1241
. 1] 2+ | 22780 1,2 | 5701 135 |- 1 34319 | 15,14
o l21 3+ | 25656 122 1 60,0 148 |1 439,96 | 17,23
2| 1+ | 15382 65 | 504 | 113 |1 1871 7,7 |
terx | 3] 3r | 21244 109 | 555 | 150 .| li—Il | 3'990 | 1514
L 21 3+ | 27667 152 | 620 | 168 | -1l | 52802 @ 19,19
. 1] 3% ] 3339 180 | 620 | 17,0 | 1—nf | 53402 | 1772 |
Y] 54 | 41536 274 1 690| 180 | 1—-1l | 857,34 | 2079 |
24 | 16700 11,2 | 50| 120 |1 108,49 6,54
20.X 2| 2+ | 2617.1 17,1 | 61,4] 155 | 11— | 48872 | 1852
20 4+ | 34005 180 | 680 185 | ~—IIl | 81261 | 234t
1| 5+ | 38320 21,3 | 70,0 130 | li—rn | 937,05 | 2459
*) portli depuse, = deposited portions.-. . . o -

#Appears to be an error - could be June
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Some variations presented by the males were‘similar.l On the
whole, the valueé,»however,kﬁere SOme;hat lover,vand the difference
between the maximal figureé and.the minimal ones, registered at the
same time, was more limited (Fig.l).

At the beginning of Apr.il, the 1ip1d concentration in the muscue
lature and viscera of ﬁale samples represenﬁed 12,80-12,99% of the total
weight in wet state (Table 3) and 97,31-97,46% of the total lipid (Table 5).

The following month, an important decrease was registered. '
The lowest 1lipid concéntration recorded was of‘6,62% (Table j). This
decreass, however, was not as extensive as enéountered in the case of
female samples. At the beginning of June, the fat content in musculature
and viscera wés already recovered, constituting 12,65~14,51% of their
weight.in wet state (Table 3). These aifferences were dependent,
probably, on both the biological specifié of the two sexses and‘thqir
different behavior,i For the males, the main éffort was the reproductive
migration and the courtship behavior, while meturation of gonads required
a lipid consumption>lower then that of femaleg. Also, analysis of the
digestive eentent showed that the males had a more intensevrate of
nourishment during reproduction than thé femalés.

Upon dapoaiting.the lést portion of sexual products, the
fattening period began..

In June and July, the intestine of the females with the ovaries
in stage‘II wag in great part co§ered with fat. The lipid in musculature
and viscera represented 11,91-17,51% of the weight in wet state (Table 2).
From August until the end of October, the fat creases in the.general

Vcavity became increasingly mors evident. The lipid content in musculaew

p.80
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‘ture and viscera, continuing to present individual variations, registered,
-on the whole, succéssive increases. The higheét concentration regiateréd
in August was of 17,23%; in September it reached 20,79% and in October

24,59% (Fige1). During the fattening period, the musculature and viscera

in females contained 98,48.99,68% of organism's.total lipid (Table 5).

During the period of June;Septembef, the males had a higher fatten- =y
ing rate than the females as a result of more limited lipid losses during
the reérbduction time. The musculature and viscera contained, on the
whole, 12,41.22,18% of their total weight in wet state (Table 3). Thése N B
quantities éoncided approximately with the total of the organism's lipid

reserves (Table 5).
Table 3

Lipid'content variation in musculature and viscera in relation
to their weight in wet state in male samples (in mg. & %)

' Tabelul 3

Varialia cantitatii de lipide din musculaturd si viscere in raport gu greutatea acestora
in stare umedid la exemplare de sex masculin (in mg si %)

Date ‘ l -Age Total VJE}‘& t( Std. . Stage Lipide Ain muscufatura ;.

a7 ] Mo AT | | et [ 1S

19 n TS a:d 3 ¢ o) . n Fécior -

‘ gt me) | lengthl ™ 7 " - 3 . =

_ weié’%t gaona : Fonads me l % .

1 fa

1m0V |31 14+ | 23724 11096 583 T} 149 |'Iv—V;| 20168 | 1289 _‘

_____ {1} 2% ! 37573 | 1665] 67,0 172 | -Iv—V,| 437,72 | 1299 ‘
1LV 11| 14+ | 14860 | 630, ' 510 135 | v 14301 | 1005
3] 24 | 22623 |1145| 561 4 148 |V o 14218 6,62
8oVl (2] 2+ | 23725 | 866] 560 | 150 | v, 33160 | 1451
| 3|3+ | 37682 | 1608) 6350 | 174 |V 25634 | 12,65
9.NII 2] 24 | 20560 1,81 631 17,0 nm ! 50103 16,96
_|2) 2+ | 30923 | 330| . 649 | 150 .| V- 4 37354 | 12,21
18 b2 | LR | 12382 c5! 482 < it2 | u 196,06 | 1581
: 2| 24 | 18450 C,6] - b1.2 131 .| H 26068 | 15,76
o l2) 2+ | 21970 13| 566 130 |11 27240 I 12,41
: 114 15+ ] 1280 081 49,1 12,3 1 1 206,02 16,02
161X | 2| 24 | 1906, 09! 553 14,3 I 376593 | 1918
- 2| 3+ | 23592 1,2| - 60,0 161 | 1 52300 | 22,18
2] 4+ 4 35520 90| 649 180 [H--I11 | 506,65 | 14,30
20 2+ | 17203 | 15] 545 -| 125 {1 21485 | 12,50
s v | 2] 3+ | 21328 70! 60,4 150 | 1 | 0773 | 2058
A 12 4+ | 33003 86] 655 | - 166 |1 60339 | 21,08
L2 4+ | 3086 | 93| 675 | 171 {11 €15,88 | 17,60

i




At the end of the fattening'period, the maximum lipid-concentraJ

tions in the musculature and viscera of male specimens (21,08%) were

lower than similar concentrations in females (Table 2,3).

The research conducted on various species of fishes hﬁs indicated ' i
the existence of some connection between the value of fat concentration
and body size or weight (Ciugunova et al., 1961).

The existence of similar correlations was evident also in ?

Clupeonells cultriventris (Nordmahn) specimens collected in the mouth of
the Sulina arm. In orﬁer to put them in evidence, it was neceésary to
work on individuals of the same sex with the gonads uniformly developed
or presenting an insignificant descrepancy.

The correiation between body length and the fat concentration
value presented differences in the representatives of the two sexes.
They were more evident during the spawning period as a result of a
different plastic and energy consumption.

During the period from the beginning of May until the end of
October, a direct pfoportion between length anﬂ fat cogcentration was
established in female specimens (Fig.2). This relation emphasizes the
tendency of successive fat substance éccumﬁlation with the growth of
the o;ganism. The correlation mentioned coﬁld not be eﬁtabiished, how=
ever, at the beginning of April. As shown, a chtor which seems to have

influended the composition of shoals of Clupeonells culiriventris

(Nordmann) at the beginning of the reproductive period in the Sulina arm
mouth zone, was the high lipid concentration. Geherally, large size
specimens correspond to this concentration. Much smaller specimens were

encountered in a reduced percentage (Table 1) but with a lipid concentra-
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tion very close to that of large specimens; due to this factor, it was
difficult to arrive at a firm conclusion regarding the type of proportion-
ality between the standard length and the lipid concentration. The
presence at the beginning of the spawning period of a number of specimena
of a reduced size but with a'high lipid concentration, could be due to
their embodiment of some écolqgical conditions or some physiological
characteristics which would give them an advantage in comparison with
>other specimens of the same size (e.g. a very reduced amplitude of
spawning migfation).
Analyses conducted on males during the.spawnihg period, as well

as during the following two months, established £he existence of a
reverse propoftion betw;en body length and fat concentration in muscue
laturé and viscera.. During the fattening period, however, evolutionary

restauration of a direct proportion is established.(Fig.2).
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The reverse relation between the two parameters, stabilized .

during the ‘spawning period, has indicated an increased 1ipid consumption

in large size individuals as a probable result of a more active court- oF
ship behavior.
Similar correlations could be emphasized by replacing the standard

length with other parameters: body weight, specimen's age, etc. (Table 2,3). 1

Quantitative variations of the lipid content in gonads.

‘_At the beginning of April, the ovaries of analyzed specimens were
already in an advanced maturation stage, fact supported also by the lipid i
content which constituted almost % of the weight of gongds in wet state.
Until the end of the spawning period, the lipid concentration of mature i

ovaries remgined’approximaiely the same with insignificant small indi- p«83 f{

.

vidual variations (Table #4).
Table -4
. Quantitative variation of lipid in gonads in relation to
their weight in wet state during the reproductive period (in mg.& %)

Tabeiul 4

© Varistia cantitatii de hpnde din gonade in.raport cu greuh\teq acustera
in stare umedi, in perioada de reproducere (m mg si %)

: bl
. Lipide in gonade .
Datﬁ S;t;%lu? l Age Tgor\.u&}u Iw%‘)hgb‘t‘ Std‘ | H — v T
| Data n goaadeloe | Virsta totald ofnad)u & . (mn) l
mg ma Ye
‘ of} gonad we1gﬁ Ig&nadslleug;h : N__
. b
v 1 | 1v—v | 5+ | 96000 | 25800 | RO,0 | 220! 381,33 | 22,54
1.V 1|V 5+ | 3551,0 5610 | 720! 18,2 { 12350 | 22,03
8.V1 3 | vI 3+ | 30106 200 | 650 | 166 | 43t | 21,57 . . -
9vVIiL| 4 | v 1+ | 16020 1342 | 522 | 1z, i W52 | 2275 |
) |
|
1V 6 | 1v 1+ |© 23723 | 1006 | 535 | 15.3 | R,05 7,44
l 4 | 1iv—v | 2+ | 35373 | 1565 | 670! 17,2 1134 681
R 3 v 2+ | 26623 | 1145 | 5611 145 | 1345 11,75
8vi | 3 |V 34 | 3782 | 1608 | 630 174 | 1782 | 1108 ° |
9.vii 5 |V 24 | 2989.0 i 33,9 | 61,9 16,2i 5.00 12,85 -
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Depending on the fattening atage of the individuals and the mass
of gonads, the lipides in mature ovaries represented 17,53-36% of the
£0t31 organism'svlipid. During the>period following reprodgction until
the end of October, the 1ipid in ovaries did not exceed 1,52% of the
global lipid quantity (Table 5) as é congsequence, first of all, of the
co%stderable decreage of the mass of the gonads.

The male gonads analyzed at the beginning of April had not reached
yet a maximum lipid concentration (6.18-7,34%). This ulterior occurence
was evident beginning the first 10 days in May:until the beginning of
June. During this period, the lipid concentration in testicles remained
within the limits 11,08.12,85 (Table 4).

Having a lo§er mass and a lipid concentration almost twice smaller
than tﬁat of the ovaries, the mature testicles contained maxiﬁuml9,52%
of the global fat quantity of the individuals; during the period which
folloved reproduction, this contribution became almost negligible (0,02

0,19%) (Table 5).

Variations of global 1ipid quanﬁity in the organism.

In 1952, the chemical composition of the sea and freshwater
prinéipal species of fishes from Romanian waters was analyzed in order
to establish their importance as food, ignoring the variations of seasonal
and physiological character orthose related to population.(CGheorghe et al.,
1952). The 25 species analyzed were divided into 3 categories according

to their fat concentration: fat fishes (with over 8% fat), semi~fat (4.8%

fat substances) and thin fishes (with a lipid percentage below 4%). The

"Glupeonella delicatula (cultriventris) (Nordmann} species belong to the
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semi~fat category. w1th a lipid concentration of 7, 40% The analyses were pe85

carried out at the end of the fattening perlod.

The spocimens fished in Sulina during 1967 had, on the whole, a

higher fat content, more evident in the fall. _ B {

Table 5

Percentage variations of 1lipid concentration in musculature
and viscera and in gonads in relation to the total lipid ‘ {
concentration in organism. y

& : ’ . " Tabelul 5
: Vaviatia procentl'..m a concent.dncl de lipide din museulatura si viscere si’ a concentrajiei de lipide din gonade
in mpmt cu conceniratia globala a lipidelor din orgamsm

Date 1#¢ $2%9Q Lipid concentratién TEITE l
§ @_%? Age Gotot] i tot. Councentratia lipidici % age Age| G. ot . St, Concentratia 1ipidici % {
D:a te » laonsdel Vir<ln g pon.] H N musc. si'viscere| n pi‘l“l.;:;;"‘ Virsts | v, gon. 1 lohalx musc, §i viscere
goha ‘&1 (mg) | (mm) globaly ponade d (mg) | (mm) rioha ponade l i
. . ) 2373,2] 5%5 |;. 97,31 I
[ U T (R R B - —v| 14 23733 12,6 97,31
. , 6 [IV=V] T aae] s 1208 2,60 |
1y | - »
. 2650,0] 89,0 64 3757,3| 67,0 97.46
1V —Vi 5+ P00 116,62 64,0 v-v| 24 |24 113,27 97,46
' 2580,0] 220 | 36,0 4 * | 15657172 2,54 :
- . 3551,00 72,0 ‘ 69.00 2262.3| 56,1 90,48
’ 1 5+ eV 11164 69,20 A 3 v | 24 |L29%0 O 1 B3 _
SRS A M SN -0 TR 30,10 _ 1145 14,9 EREE) :
L v | s+ (70107850 000 7380 S U [P B R ~ _
oyl _ v2g,7| 10,0 26,11
' ] . 3010,6| 65,0 99,45 n ’ 3768,21 65,0 96,76
3|V 34 (2 00U 116 42 29,40 \% 3 SO AuTA, ;
3V t 001600 055 N t 71608 17a || 27 2,24 5
) . 16020| 52,2 82,47 ' - 12089,0] 61,9 97,05
9.V 2 1 924 111,14 . v 24 | < s 97,05 ;
_ vii M + mz 128 17,53 5_ . + 38.9(16,2 12'4{ 2,94 L
| 1502,0] 50,1 99,21 2197,0| 56,6 99,96 -
2 I 14 [ 2o02U 501 17 874 0,02 749 2 il 24 | 22071999 419 4040,01 )= 40,024)}
L8V + 63 11.2 * )>g,_7ql‘°2 ) 1,3 _14,9_1 404001 0.04 ) :
: ] ; ~ 59,59 1845,0) 51,2 99,97 -
2000 . 1 3+ |2656] 600 47174007922 10,144) 2 |0 24 |22 94 15 760,01 +0,01%) .
e 2.2 14,8 " 10,41 * )_ o 1 04) 131 15,76::0,01 ") 553 0.03 4t B
. 2124,4| 55,5 :99.49 Ny 552,0) 64,9 - 99,81
3 —11 34 [2RenH 999 15 144 0,034 =1 0,16%)] 2 lI=0| 44 |[22300 %2 0,06
orx b 3+ =gl Tip0 | 400 G5 £0100 T )_Oaﬁ’_i____)
- 4153,6! 69,0 : 93,48 . . 2359,2] GO0 99,98 .
TP §i 5 DY 190,75 £0,03¢ 504 2 4399,21 GO0 +0,01+
W | el Tse 152 20907 U3 [Tz mien 2 TE0000 5500 )
167000 550 | « 98,48 1720,3| 545 | ~ 199,93
1 I 24 [0 990 | 6,6540,05%)——4050%) 2 |11 24 (1120 Od, 0,024)|
20.X B e i Y i : | T 1| 2001 ) g g O
' 3832,0] 71,0 99,68 3300,3! 645 99,08 :
. 1 =1t 54 [ 22259 1LY 545449024 9l 2 330,53, 64,9 N .
‘ { 513 19,072 )Ioaz 11 | 4+ 8.6 T6.6 21,0340,02 )l i0.05 )
*; Valorl calculate estimutiv, = Lstimative value calculation
1% Total weight-weight of the gonad 2% Total length- 3% Standard length
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The lipid content presented differences from one sex to the other.

The female specimens contained between 3,17 and 24,54% lipid. The highest N
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values were found in the Auguat-pctober=périod.(17,17;24,54%) and at thé
‘beginning of the spawning period (l6?62%)§.Wh11§ the lowest ih the May~
August period (7,87-11,64). in males; the lipd varied betweéh 5,75 and
22,17%. The higheat lipid percen£ages were recorded during Ssptember-.
October (21,05=22,17%) and the lowest in May (5,75%);‘dur1ng the ether
months, the fat concentrstion véried-slightly (12;57-15,76%). On the

basis of these figures, the Clupeonella cultriventris (Nordmann) population

in the Sulina arm mouth can be placed in the fat fishes group of the

mentioned classification.

The quantities of Clupeonella cultriventris (Nordmann) fished in
Sulina are presently used as human féod, in preparation of fish flower

or in guanin extraction.

Conclusions

The spawning migration and.the abawning proper were effected in
a decreasing order of the lipid concentration in musculature and viscera,
as a result of the part played by the high lipid concentrations in the
earlyvmaturing pfocess of the gonads.

At the beginning of April, the individual variations of the lipid
content both in females aﬁd males were very slight. During the second
part of the spawning period and during the fattening périod, the differences
between the minimal and maximal individual values became more accentusted.

In éeneral, the individusl vaeristiong,as well as the general ones,
were more e?ident in female specimens than in the males.

Observation of the correlation established'betyeen body dimensions

.and the value of lipid concentration in musculature and viscera, pointed
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out to the existence of significant differences in the representatives
of the two sexes, more evident during the spawning period, due to a very
different plastic and energy.consumptiqn of lipids. In females, for
most of the time, a direct proportion existed between the ﬁentidned
parameters; in males, during feproduction, the proportion was reversed
and, then,; during the fatténing period, evolutionary restauration of a .
direct relation was establishad.

The highest lipid concentrations in gonads were evident at the
moment of their maturation. The ovaries, at maturation, had a lipid
concentrétion of abprox. twice that of testicles. Taking into account
also the different mass of gonads in the representatives of the two sexés,

their different contribution to. the total 1ipid‘contant in the organism

could be explained.

According.to the global 1lipid content, the Clupeonella cultriventris
( Nordmann) poéulation in the mouth of the 8Sulina arm can be included in
the class of fat fishes in the classification of Gheorghe et al. (1952).
Knowledge_of seasonal variations of fat concentration could
serve at estimating tﬁe best metﬁod to evaluate the fishéd quantities

during the various periods of the year.

QUANTITATIVE ASPECT OF THE LIPOID DYNAMIC IN _CLUPEONELLA
CULTRIVENTRIS (NWORDMANN), IN THE DANUBE MOUTH ZONE (SULINA)

Summary

T jijoid concentralion evolilion in musculature, viscera, and gona(_ls {m_d
fhe Y.~ gichal concentration ia Clupmnal’ culiriventris. (Nordmann) mdl_Vt-
duals hshed in the arm  Sulina mouth in  april-october 1987 were studied -

. Sxiracuon method : Soxhlet; solvenl: ethyl-ether ; dn..l\wd mdw;c]ual§:
192 ¢ tvst number: 00 Lipoid cmu(‘nt (puwnfage) was calculatcd at mass in
wet gt lle

he seawning migration, as well as the spawning itself tnok place in opposite
with ln_mu concentration in musculature and viscera (fig. 1). . _

At the spovning period beginning, individual variations wcre very little
marhed ; later on this varictions 'llL succcw\ely accentuated (tab. 2, 3, 5).
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Individual variations ur-
in females (tab. 2, 3, 5). In
there was a direct proportic
tration in musculature amu
proportion was inverse;
successively . direct (fig. 2).

The maximum lipoid
maturation (tab. 4). The lipo
in the body presents eviden

Taking in account the
(Nordmann) population was
of V. and I. Gheorghe,

L'ASPECT QUANTITATIF I
NELLA CULTRIVENTRIS (

“On a étudié l'évoliution
les viscéres et les gonades, :
exernplaires de Clupeonella «
Sulina, en avril-octobre 19617

- Méthede d'extraction:
102 ; nombre d'échantillons :
état humide. .

On a constailé une dirni
et les viscéres lors de la ny
période de fraye l2s variatio
successivement (tab. 2, 3,5). L
population, ont ¢té plus ¢vi
les femelles on a constaté, )
portion directe entre les dil
digque dans la musculatnre 2
la proportion a été inverse,
successivement un rappert <

-La coucentration lipidi
au moment de la maturatio
globale on jipoides -de I'orge

D'aprés la {eneur glob:
a é1é groupée dans la classc
V.etI. Gheorghe, 1952).

KOJOHYECTBE
Y CLUPEONELLA

Hsyvasocs padsurit K
3 ToHax M o0t KOHLEHT
(Nordmann) BRIOUICHINX

Merog mssacten, Lo
Balto 102 ausenitinpon N K
4 Veranopoaeno 9to M
B IICXOALIEM ROPAKS hOHT

paste here the second part of the English

summary and also the French summary, if page

87 is available
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