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1 ILONTITY

1.1 Nomenclature

1.11 Valid names

Cyprinus brama Linnaeus, 1758,
Systema Naturae, 10th Ed.

Abramis brama (Linnaeus): Cuvier, 1817,
Regne Anim., II

1.12 Objective synonymy

There are no junior objective synonyms of
the name.

Abramis brama (L). An objective synonym of one
of its subspecies is given in section 1.23.

1.2 Taxonomy

1.21 Affinities
auprageneric

Phylum Vertebrata
Subphylum Craniata
Superolass Gnathostomat4
Series Pisces
Class Teleostomi
Subclass Actinopterygii
Order Cypriniformes
Suborder Cyprinoidei
Family Cyprinidae

Generic

Abramis Cuvier, 1817

The generio comept adopted here is that of
Berg(1949).

Body laterally strongly compressed. Pha-
ryngeal teeth in one row 5-5, sporadically 6-5
or 5-6, their crowns compressed and oblique with
a groove on the masticating surface. A scale-
less keel on the belly; a scaleless furrow a-
long the edge of the back, from head to dorsal
fin; no keel behind the dorsal fin. Dorsal fin
begins behind the vertical line drawn from the
base of ventral fins, ray formula D III 8-10;
anal fin long, begins before a vertical line
drawn from the end of the dorsal fin, ray for-
mula A III 15-44. Scales strongly attached to

the skin. Lateral line slightly convex ven-
trally, without sharp curves. Mouth small, up-
per jaw protromtile.

According to Berg(194, this genus contains
the four species: A. brama sapa (Pallas
A. ballerus (L.) anT A. melanopSHeckel. How-
ever Karaman 1924 (in Berg, 1949; in Drenski,
1951) put the last species in the genus Vimba;
if this is done, the generic definition should
be modified toAnal fin III 21-44.

Specific
Abramis brama (Linnaeus, 1758) (Fig. 1)

Type locality: Gulf of Finland

Diagnosis: Fin formula D III 9(10),
A III (23) 24-30; L.1. 49-60; gillraker
Count 17-25, vertebral count 38-46. BodY
deep, maximum height 35-40 percent of stan-
dard length. (Tables I and II).

Subjective synonymy

Gyprinus iarens Linnaeus, 1758, placed in
synonymy in Siebold (1863) as description of
young specimens.

Abramis microlepidotus Agassiz, 1835, and

Abramis argyreus Agassiz, 1835, both placed
in synonymy in Siebold (1863); reasons dis-
cussed.

Abramis vetula, Heckel, 1835, placed in syno-
nymy in Siebold (1863) and Blanchard (1880);
reasons discussed.

Abramis gehini Blanchard, 1880, placed in
synonymy in Moreau (1881) as a "variety" of A.
brama.

Key to the species of Abramis simplified
(from Berg, 1949).

1 (6) Anal fin more than 20 soft rays.

2 (3) Anal fin less than 30 soft rays. La-
teral line less than 60 scales ...

A.brama (L)

3 (2) Anal fin more than 30 soft rays.

4 (5) Lateral line less than 60 scales ...

A.sap (Pall.)

5 (4) Lateral line more than 60 scales ...
A. ballerus (L.)

6 (1) Anal fin 20 or less soft rays.

7 (8) Dorsal fin usually 9-10 soft rays ...
hybrid of bream and roach

8 (7) Dorsal fin usually 8 soft rays. Balkan
Peninsula ... A. melanops Heckel.

1.22 Taxonomic status

This is a well defined species by morpho-
logical as well as by breeding data (cf. hy-
brids, section 2.4). It seems to be polytypic.
No published analysis of this subject is avail-
able.

1:1
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Figure 1. The bream, Abramis brama (Linnaeus).
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Table II

Morphometrio charaoters of Abramis brama (L.), expressed as percentages of standard length;
values in upper AW773i males, in lower row for females

(After niaposhnikova, 1948, and Pavlov, 1956)

Features

Abramis brama Abramis brama
Abramis brama danubii
Pavlov

Yalpukh Lake
(males and females combined)

brama (L.)

Gulf of Finland

Berg

Aral Sea

Depth of bodY 37.00 38.84 34.77
37.62 39.58

Depth of caudal 9.68 10.72 9.79
peduncle 9.56 10.36

Antedorsal 56.63 58.62 56.57
distance 58.28 58.50

Distance P - V 24.13 22.96 22.57
24.95 24.30

Length of P 19.37 21.08 20.31
19.04 20.14

Base of D 12.54 13.54 13.30
12.28 13.25

Height of D 20.05 26.16 22.43
20.56 24.92

Length of head 21.37 22.20 21.76
21.38 22.06

Length of 15.19 13.52 13.72
caudal peduncle 15.14 13.68
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1.23 Subspecies

Abramis brama orientalis Berg, 1949.

Synonym (objective): Abramis brama bergi
Grib and Vernidub, 1935, placed in synonymy in
Berg (1949) as nomen preocupatum.

Type locality: Aral Sea.

It occurs in the basins of the Caspian
and Aral Seas.

Abramis brama danubii Pavlov, 1956.

Type locality: Yalpukh Lake and Kitai
Lake in the Danube Estuary.

It occurs in the Danube Estuary. Balon
(1961, 1962, 1964), Banarescu (1964) and
Pacdk (1962) used the name of this subspecies
for the bream of the Danube River.

1:5

The statistical analysis of bream's
characters applied by Pavlov (1956) may
raise reservations. He used Pravdin's (1939)
methods, but, on the criteria of Mayr,
Linsley and Uainger (1953), a number of
features cannot be considered different
enough to be subspecific (Gasowska, MB).

For subspecific characteristics see
Tables I and II.

1.24 Standard common names,
vernacular names



1:6 FRi S36 Abramis brama

Country

Table III

Standard common and vernacular names

(After Antipa, 1909, Steininann, 1948, and others)

Standard common names Vernacular names

Austria Brachsen Brasse, Scheibpleinzen

Belgium Brème

Bulgaria Platika Diverika

Czechoslovakia Cejn velkS. Plesk4c vysokl,

Denmark Brasen

England Bream

Finland Lahna

France Br4me commune Brame, Bramme, Brasem

Greece Lestia Lestika

Germany Bracksen Blei, Brassen, Breitling

Hungary Dév4r Keszeg Durda

Netherlands Bley

Norway Brasme Brase

Poland Leszcz

Roumania Platica Platicuta, Carjanca, Carjencuta,

Albitura, Ciabac, Lest

Sweden Brazen

Switzerland Brachsmen Steibrachse, Blei, Breiteln,

Braese, Blagge

Cormontant, Platton,

Bracsele

Turkey Ciapac balac

U.S.S.R. Leshch Tsebák, Liashch, Laskir
(in Russian)
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1.3 Morphology

1.31 External morphologY

Some morphological data are given in
Table II.

Geographic variation small
(Shaposhnikova, 1948).

Morphological changos with growth: in
juvenile and adolescent phases length/depth
ratio decreases with growth. Quantitative
data not available (of. section 3.2).

1:7

1.32 Cytomorphology

Lieder (1954) studied chromosomes of
roach (Rutilus rutilus) and of the hybrid
roach x bream (male): since the hybrid had
a similar chromosome count (2n = 52) to the
roach he concluded Ihat bream also had 52
diploid chromosomes.

1.33 Protein specificity

Schumann (1959) made use of electro-
phoresie to study haemoglobins of some fish
species including bream. He found that
bream Hi° was dual and that the migration
velocity of Hb fractions was specific.



2 DISTRIBUTION

2.1 Total area

Bream occurs in fresh and brackish
waters of Europe, off the northwestern part
of Asia Minor and in the drainage areas of
Caspian and Aral Seas. (Berg 1949;
Banaresou, 1964; Stephanidis, 1937;
Ladiges, 1960; NUmann, 1962). The natural
distribution area has been enlarged east-
wards by transp/antation (see section 6.52)
Fig. 2.

2.2 Differential distribution

2.21 Spawn, larvae and juveniles

Demersal eggs, adhesive, deposited on
hydrophytes in shallow waters, mostly at the
depths of 20-80 cm. (for detail seo section
3.16).

Larvae remain in shallow water near
their hatching place. When they are about
20 mm, juveniles start feeding at the bottom
and move away from the shore. At that time
(June and July) A. brama orientalis starts
its downstream runs to brackish waters (cf.
section 3.22).

2.22 Adults

Feeding individuals remain dispersed at
the bottom, far from shores. Before winter
they gather in schools. Early in spring
A. brama orientalis and the bream of the Sea
of Azov begin their spawning migration upstream
(cf. sections 3.5 and 5.31).

2.3 Determinants of distribution

The lethal temperature for southern
bream is 33-34°C (Shkorbatov, 1964). For
larvae, 2 weeks old, raised in aquaria at
30°C, the lethal temperature was 37-39°C
(Horoszewicz, unpublished.data). During
embryonic development the temperature of
28-31°0 proved to be lethal (of. section
3.21). Alabaster (1964) recorded 50 percent
survival for 1000 min at 30.2°C and 100 min
at 31.8°0, (Backiel) in bream acclimatized at
20°C.

Oxygen. Lethal oxygen contents are
1.8 - 1.9 mg 02/1 for larvae (Kuznetsova,
1958) and 5 mg 02/1 for embryos (Iurovitskii,
1961). In the case of mature bream, accor-
ding to Privanev and Koroleva (1953,) it is
0.3 mg 02/1 at a temperature of 20°C.
Alabaster and Robertson (1961) observed pro-
nounced restlessness among bream at an oxygen
content of 1-1.5 mg/l.

Salinity. The highest salinity at
which bream occur in the Sea of Azov is'
12.9°/oo (Karpevich, 1955). Bream eggs can
be fertilized in the Aral Sea at a salinity
of 10.2°/oo (cf. section 3.21).

Water flow. .Bream are not found in the
rivers with strong currents (Backie/, 1956;
Berg 1949; Shaposhnikoya, 1950). Aslanova
(1952) found that bream 24-35 cm long could
resist a current of 16 cm/seo for up to 3 h
30 minutes when immature but only up to 30
minutes when fully mature.

It seems that the natural distribution
of bream is limited by the conditions neces-
sary for their reproduction and embryonic
development: maximum temperature not higher
than 28°C, high oxygen content, salinity up
to 2.8%oand up to 10%o in the case of the
A.b. orientalis, gentle water flow.

2.4 Hybridization

2.41 Hybrids

- frequency of hybridization; species
with which hybridization occurs; methods of
hybridization.

Rutilus rutilus (L.) x Abramis brama (L.)

This cross was described by Heckel as
Abramis leuckartii; junior synonyms are
Abramis heckelii Selys Longthamps, 1842,
and Leuciscus buggenhagii (Valenciennes,
1844 (NikoliUkin, 1952). Siebold (1863)
named this cross Abramidopsis leuckartii
(Heckel) but he was aware that it was a
hybrid of the roach and bream. Berg (1949)
desoribed it as a cross and gave its
characteristics. NikoliUkin (1952) thorough-
ly examined specimens of this hybrid from
natural waters and from artificial
fertilization.

Characteristics: D 111(1V) 9-10(II),
AligiV?) (13)14-20, P I 15-16, V II 8,
C 19, L.1 44-55 P4aryngeal teeth in

5-6
one or two rows, vertebrae.usually 41-44.
Keel complete or only half of it is present.
Females preponderate over males among sexu,-
ally mature individuals (Nikoliukin, 1952).

Abramis brama (L.) x
Scardinius isylhaphthalmus (L.)

Nikoliukin (1952) stated that Long-
champs found the above cross in ponds in
1887. Regan (1908) described this hybrid

FRi/S36 Abramis brama 2.1



Figure 2. Geographical distribution of bream (after Banaresou, 1960,
supplemented by data in Niimann, 1962, and Ladiges, 1960
dotted line).

22 FRi/S36 Abramis brema



from 12 individuals from Ireland and England.
Nikoliukin (1952) reared specimens of this
cross to an age of five years. The
characteristic features given by him are
similar to those described by Longchamps
and Regan.

Characteristicss externally the hybrid
resembles something between the rudd and
bream. D III (7)8-9(10), A III(IT) 15-18,
L.1 45-51 11 vertebrae 41-43, pharyngeal

4 5--
teeth usually in two rows.

Blicca bjoerkna (L.) x Abramis brama (L.)

According to Nikoliukin (1952) this
hybrid was described by Knaute in 1896.
Nikoliukin (1952) raised individuals from
artificial fertilization until they were 5
years old. Zhúkov (1958) obtained one
specimen from the Nemen River. According
to Nikoliukin (1952) the characteristics of
the hybrid are: D 8(9), A (20) 21-25, L.1
4853, gill rakers 18-22, vertebrae 43,
pharyngeal teeth 1.5-5.1. In contrast to
the bream, there is no scaleless furrow on
the back.

Alburnus alburnus (L.) x
Abramis brama (L.)

Specimens obtained by Nikoliukin (1952)
from artificial fertilizations survived for
up to two years. This hybrid can hardly be
distinguished from that of

A. alburnus x Mace bjoerkna.

Nikoliukin (1952) also crossed the
bream with Gobio gobio (L.), Tinca tinca (L.),
C rinus carpio (L.) and Carassius carassius

but in each case either the embryos or
larvae did not survive. He also unsuccess-
fully crossed the bream with Perca fluviatilis
(L.), Lucioperca lucioperca (L.) and Acerina
cernua (L.).

FR11536 Abramis brama 2:3
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3 BIONOMICS AND LIFE HISTORY

3.1 Reproduction

3.11 Sexuality.

The bream is heterosexual. No informa-
tion on hermaphroditism, even as an anomaly,
is available. Sexual dimorphism of the sece
ondary sexual characters is weak: pearl or-
gans of males can be distinct in autumn (Ol-
iva, 1952), and males have longer paired
fins (Vladykov, 1931, quoted by Oliva, 1952).
On the spawning grounds, males can be distin-
guished by colour, spawning tubercles and in-
jured fine, especially the dorsal fin (Fabri-
cius, 1951).

3.12 Maturity.

The following data supplement Table IV.
Differences in the age at which first matu-
rity is reached can be considerable. In the
Caspian Sea, 85 - 100 percent of four-year
old bream are mature, in the Sea of Azov 52
percent of four-year old, 32 percent of
five-year-old and 14 percent of six-year-old
bream are maturing for the first time (Domen-
tova, 1952a, 1955). On the other hand, im-
mature bream of ten years or older have been
found by Neubauer (1926) and Peozalska (1963)
in the Szczecin Firth (Lagoon) and by Ostrou-
mov (1956) in the Ribinskoe Reservoir. There
are considerable differences in the length of
the sexual activity period. Driagin (1952)
quotes the data of Tereshchenko concerning
the Volga Delta (Caspian Sea) where malo
bream older than eight years and females of
12 years appear to be sterile, whereas ac-
cording to Potapova (1954) female bream of
20-26 years from the lakes of the Karelo-
Finnish SSR are still sexually active, and
in the Volga (Shaposhnikova, 1948) 13-year-
old males and 16-year-old females showed no
signs of sterility. A male bream of the Kama
River (Griazeva, 1936) could still spawn at
the age of 15 years.

The bream of the southernmost waters
(the Dnepr Delta, Volvi Lake, Fertö Lake)
mature earliest, i.e. at the age of three-
four years. In the remaining area no clear-
cut regularity could be observed. The matu-
ring period ranges from three to ten years,
and, according to numerous observations,
males frequently reach maturity one year ear-
lier than females.

The geographic position and climate do
not influence'pronouncedly the size at which
maturity is reached. The data of Table IV
do not confirm the assumption of Laskar
(1948) that the climate affects the size at
which bream reach maturity. In the Aral
Sea, according to Merezova (1952), two popu-

lations of bream occur together and reach
maturity at the same age, but they differ
considerably in size.

The bream of the Aral Sea transferred
to Lake Balkhash (Kazakh SSR) reaches matu-
rity at the same age as in its native waters
although the fish are much smaller (Pet-
kevich, 1953; Ivanov and Pechenikova, 1960).

Geyer (1939) pointed out the inter-
dependence of growth rate and maturity. He
was of the opinion that, under conditions of
rapid growth, males and females mature at
the same time, and one year later ihan in
lakes where growth is slow. On the con-
trarY, ShaPoehnikova (1948) linked earlier
maturity with faster growth in the first
years of life. These differences result
largely from regional variations, as stated
by Wundsch (1939), who confirmed the fin-
dings of Geyer (1939) for the lakes studied
by him.

Though the age ef sexual maturity va-
ries from 3 to 10 years, the length at which
maturity is reached is less diversified and
lies between 14 cm and 30 cm ratio 1 : 2).
Perhaps, as suggested by Alm 1959), matu-
rity is affected by "physiological age",
which is determined by absolute age and
growth rate. Zemskaia (1958) expressed a
similar opinion.

3.13 Mating.

Male and female bream spawn repeatedly
with different partners. Mating is there-
fore promiscuous.

3.14 Fertilization.

Fertilization is external. At a tem-
perature of 19-21°C sperm motility lasts
for eight minutes in fresh water and
for 10-13 minutes in brackish water (,8.6-
10.1e). (Data for bream of Aral Sea, Gos-
teeva, 1957). According to DziekoAska
(1958), sperm motility lasts for 45-75 se-
conds in the Vistula Lagoon.

3.15 Gonads.

The quantity of eggs produced annually
by one female may differ considerably and
it depends mainly on body size. Berg (1949)
reported 941,000 eggs as the highest fecun-
dity of the bream; according to Bauch
(1963) the lowest is 2,000. Different fec-
undities are recórded for different diet-
riots: for the middle reaches of the Don,
the range is 98,000-713,000 and the average
218,000 eggs per female (Syrovatskaia,
1949); for the middle reaches of the Volga,
401500-654,000, average 176,500 (Shapoehnik-
ova, 1948); .for the Aral Sea, 92,000-
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338,500, average 205,000 (Morozova, 1952);
for the lakes of the Karelo-Finnish SSR,
25,000-501,500 (Potapova, 1954); for Lake
Mamry, Poland, 45,000-520,000 (authors' ma-
terial).

Taking into account a small number of
studies and differences in the methods ap-
plied, the data concerning the average fe-
cundity of weight classes, as presented in
Fig. 3, should be treated as tentative.

The number of eggs per gram of body
weight and the relative weight of gonads
are presented in Table V. Attention is
drawn to the great variability of the re-
lative weight of female gonads from the
same body of water, e.g. from 10 to 23.8
percent for the Aral Sea. After spawning
this index diminishes'in the case of fe-
males to 2.2 - 2.3 percent (Morozova, 1952).
Seasonal changes in gonads were studied by
Butskaia (1955) and Shilov (1962).

The quantity of eggs which remain in
the ovaries after spawning is inconsider-
able; according to Dementeva (1952a) it is
1.4 percent.

The potential quantity of eggs which
could be produced by one female depends on
the duration of its sexual activity and its
rate of growth. Fiom data referring to the
middle reaches of the Volga (Shaposhnikova,
19 ),it appears that a female which matures
at the age of six years, weighing 680 g,
may spawn for the last time at the age of
16 and a weight of 4,380g; such a fish
could produce about 2.5 million eggs during
these 10 years. Shpet (1964) gives an ab-
solute potential fecundity of one pair of
bream during nine years of life as 6 x 105
pairs of progeny.

Griazeva (1936) carried out a histolo-
gical analysis of changes occuring in bream
gonads.

3.16 Spawning.

Some orientative data concerning the
spawning of bream are presented in Table VI.

In most water bodies bream spawn only
once a year, but there are populations known
in which females spawn twice or even three
times (Papadopol, 1963). In the spawning
period, the avaries contain eggs of two or
three different sizes. (Driagin, 1949;
Morozova, 1952; Syrovatskaia, 1949; Sych,

1955). Quantities of small eggs found in
bream from the Aral Sea and River Don make
up 30 and 32 percent respectively of the
total number of eggs.

FRi/S36 Abramis brama

Repeated spawning can occur in the
whole population or in paA of it. Accor-
ding to Zakharova (1955) females with two
egg fractions occasionally occur in the
Rybinskoe Reservoir. In Lake limen only
seven percent spawn repeatedly but in the
Don and in the Danube Delta the great majo-
rity of females spawn more than once a year.
The fact should be stressed that repeated
spawning occurs more frequently among the
semi-migratory populations which spawn in
the areas inundated by spring floods.

In the water bodies where female bream
spawn only once a year, the population may
often be divided into groups which spawn at
various times; sometimos these groups are
related to the size of the spawners. Accor-
ding to arnefelt (1921) younger and smaller
bream spawn first in Lake Tuusula, while ac-
cording to Pciczalska (1963) bigger and older
individuals spawn first in the Szczecin La-
goon. In several water bodies the periods
at which particular spawning groups appear
are regular enough to have local names
given . by fishermen, e.g. in Lake limen
(Driagin, 1949), in Szczecin Lagoon (Neu-
baur, 1926). They are often connected with
phenological observations. According to
Bernatowicz (1962) the first period of
spawning in Mazurian Lakes coincides with
full blooming of apple trees (Malus domes-
ticaYand lilac (Syringa vulgalIT)T- the se-
cond period begins with the flowering of
Stratiotes aloides.

Males are ready to spawn first and they
remain longer on the spawning grounds; they
are therefore in a majority in the.spawning
schools (P9czalska, 1963; Shaposhnikova,
1948; and others).

Table VI also shows the spawning sea-
son. The data refer to different years of
observation, and the season can differ by
two-three weeks in successive years, depen-
ding on the weather.

The main factor influencing the begin-
ning and course of spawning is temperature.
Driagin (1949) stated 12-13°C to be the
lowest temperature, at which bream have
observed to spawn. The corresponding highest
temperature is 2700, recorded in the Aral Sea
(Shaposhnikova, 1948). The most commonly re-
ported spawning temperature is 16-180C. A
sudden cooling may stop spawning (Zakharova,
1955). During warm and calm weather, brean
spawn in masses in a short time (two-three
days); under bad conditiuns spawning lasts
longer. The maximum water level reached in
spring and the time when it occurs are im-
portant factors influencing tne populations
of estuaries, rivers and retention r000r-
voirs. Those factors affect the area of the
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spawning ground and the spawning season e.g./
in the Volga (Shaposhnikova, 1948), in the
Vistula (Sych, 1955), in the Rybinskoe Reser-
voir (Zakharova, 1955; Elizarova, 1962).

According to the observations of Sych
(1955), spawning lasts day and night, beco-
ming more intensive at ni.ght. Fabricius
(1951) and Svardson (1949) observed bream
spawning in Lake MElaren by day. According
to Shaposhnikova (1948), most intensive bream
spawning lasted from 10.00 to 11.00 and after
a break at noon from 16.00 to 17.00 hours.

- Location and type of spawning ground.

Bream deposit eggs in sheltered places,
where the water is either still or the cur-
rent is weak. Depths at which eggs have
been found vary from 9 cm (Sych, 1955, Vistu-;
la) to 3-3.5 m (Driagin, 1949) and even 17 m
in the Kakhovskoe Retention Reservoir (Belyi,
1962). The most common spawning depths are
frcm 20 to 80 cm (Shaposhnikova, 1948; ZukoW-
ski, 1962; Zakharova, 1955). When bream spawn
at various times in the same body of water,
the earliest spawning takes place on shallow
grounds, and later spawnings are on deeper
grounds (Driagin, 1949); the temperature of
the water is probably important. Sych (1955)
observed that during calm weather eggs are
laid at the minimum depth (9 cm), when there
are waves they are laid at a greater depth
(30 cm). One body of water can have both
shallow and deep spawning grounds (Driaeln,
1949; Morozova, 1952; Dziekoziska, 1956).

There is considerable variation in the
areas of different spawning grounds. Sha7
poshnikova (1948) described particular spawn-
ing areas in the Volga as occupying about
100 m2; Pliszka (1953a)reported a spawning
area of 0.5 ha in 'a lake of 200 ha; Zakha-
rove (1955) stated the area of a spawning
ground in the Rybinskoe Reservoir to be
'about 50 ha. In many Mazurian lakes fisher-
men know the maimspawning grounds which are
relatively constant (Pliszka, 1953a)and the
same is true of the Szczecin Lagoon (Pgczal-
ska, 1963). In retention reseryoirs, rivers
and estuaries, where bream spawn on inun-
dated areas, the locality and size of the
spawnine ground are changeable and they de-
pend en the hydrometeorological conditions
(Zakharova, 1955; Morozova, 1952; Demen-.
teva, 1952a, and others).

The breaM is a"generatively phytophilous
species'; a term applied' by Kryzhanovskii
(1949); its eggs adhere and develop on
plants. The plant substratum may be quite
diverse: flooded land plants, the remains
of the previous year's aquatic vegetation,
tree leaVes, stems and roots of emergent
plants, algae (Cladophora), submereed hydro-

phytes. From among the latter the follo-
wing are often mentioned: Myriophyllum
112., Chars. Stratiotes aloides, Elodea
2E., etc. In the Vistula, Sych (1955) found
the eggs of bream on Rorippa amphibia, Buto-
mus umbellatus, Sagittaria sapittifolia and
Glyceria aeuatica. Bream eggs are deposited
also on "artificial" spawning grounds, where
the branches of conifers are used as a sub-
stratum (cf. section 6.26).

The spawning of bream may coincide with
the spawning of other species of fish. In
the Szczecin Lagoon a part of the bream pop-
ulation spawns on the same breeding grounds
and simultaneously with Blicca bgrkna (L.).
The eggs of bream, pike-perch and ruff were
found at the sane time on the artificial
spawning grounds in the Don delta.

At time of spawning, bream are alert
.and shy. A splash of an oar or voices
frighten them away, and they swim to deeper
water (Shaposhnikova, 1948).

According to lake fishermen, bream
spawn in great masses during calm weather.
The spawning is stormy; the fish splash wa-
ter with their tails, making characteristic
noises which can be heard from afar. The
water of the spawning ground is turbid and
vegetation torn out by the fish can be seen.

According to Svgrdson (1949) and Fabri-
clue (1951), who observed the spawning of
bream in Lake Malaren, the spawning ground
consista of a number of plots occupied by
big males which are on the move. Their
movements attract females and scare away
males. The male defends its territory and
when another male appears there is intensive
splashing. According to Svgrdson one terri-
tory is about 5 m2; Faloricius observed
smaller territories. Males did not abandon
their territories during the whole time of
observatien (8 h.).

' The data of Zakharova (1955) suggest
that the spawning of bream may follow a
similar course in other water bodies. In
the Rybinskoe Reservoir she found bream eggs
deposited in patches, each covering about
1 m2 and containing about 1,200 eggs. The
fact should_be stressed. however, that eggs
are often not evenly distributed (Shaposhni-
kova, 1948; Pliezka, 1953a) and their great
quantities suggest that many fish may spawn
in the same area. Thus according to Potapo-
va (1954) from 60,000 - 2,300,000 eggs were
found on 1 m2 in Lake Vygozero. In the ViB-
tula Lagoon, Dziekoriska (1956) found 30,000
- 738,000 eggs per m2 on the shallow
spawning grounds and, on the average, 2,000

eCCs Per m2 on the deep grounds. In Lake
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Harsz, Pliszka (1953a) found 20,000 -
400,000 eggs per m'e

3.17 Spawn.

The polyplasmatic eggs show various
shades of yellow and contain little
perivitelline space. The diameter of a mature
egg is 1.62 - 1.82 mm, without membrane it is
0.97 - 1.30 mm. The blastodiso is from
0.325 to 1.30 mm high depending on the stage
of development, in width it almost equals the
diamter of the yolk sac. The membrane is
transparent, and thé filaments whioh attach
the egg to the substratum are minute and
thinly spread. The egg membrane is
delicate and it breaks easily
(Kryzhanovakii, 1949). Other authors give
the egg size as follows: Driagin (1949):
1.3 - 1.9 mm, ay. 1.5 mm, after swelling ay.
2.1 mm s Morozova (1952): 0.9 - 1.2 mm, ay.
1.0 mm; Sych (1955): ay. 1.3 mm.

The average weight of a bream egg varies
between different populations from 0.75 -
1.35 mg. The differenoes in average weight
of eggs of particular females may amount to
100 percent. Maximum egg weight of 1.25 g
was found in females seven years old;
younger and smaller females as well as
older and heavier ones had lighter eggs
(Privol'nev,1964).

The biochemistry of bream eggs and
spawners has been studied by Maliarevskaia
and Birger (1965).

3.2 Pre-adult hase

3.21 Embryonic phase.

Developmental stages of bream eggs are
presented in Fig. 4. The rate of embryonic
development depends clearly on temperature
(Table VII). Kryzhanovskii (1949) stated
that the incubation period lasts from 3 -
13 days and data from other works are in
agreement with this.

A temperature of 28°C was found to be
lethal during oleavags and it caused heavy
losses at other stages of development, 24°C
was responsible for heavy losses during
cleavage and before hatching, 10 - 18°C gave
similar results to the control (14 - 15°C),
and the temperature of 600 caused considerable
losses only at cleavage (Volodin, 1960).
The same author quotes the lethal temperature
for the developing bream eggs from the Don
River as 29 - 31°C. DziekoAska (1958) took
developing bream eggs from the Vistula
Lagoon at five defined developmental stages
and placed them in water of 35, 32, 8 and
4°C for 5 minutes. At the temperature of
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35°C all eggs, irrespective of the develop-
mental stage, perished, while at 32°C and
4°C, 10 - 20 percent of eggs survived.
At the temperature of 8°C the results were
similar as in the control at 1700.

- Oxygen.

Acoording to Iurovitskii and
Rosnichenko (1961) the critical oxygen
content for bream egg development at 1500 is
5 mill. At 3 mg/1 losses were 100 percent,
at 5 mg/1 they amounted to 11 percent and
there were 67 percent of abnormally
developing embryos. At the control at
10 mg/1 the losses were 7 percent and
7 percent of eMbryos were developed
abnormally. -According to Kuznetsova (1958)
the critical oxygen content is 1.9 mg/l.

- Salinity.

Morozova (1952) and Gosteeva (1957)
reported that in the Aral Sea, some bream
spawning grounds, far from the shore and
4 - 5 m deep, show a salinity of 9 - 10%o.
Under experimental conditions (Gosteevap
1954, 1957) bream eggs from the Aral Sea
developed normally at a salinity of 10.12%o.
At 11.5 - 11.6 %o the development was
abnormal, at 11.7 %/0o embryos perished at the
beginning of segmentation and at 12 %Gli the
development stopped at the blastula stage.
Changes in salinity from 5.4 - lo.%o did not
impair the development.

The survival of Bream embryos at
different salinities is also given by Cherfas
(1956) after Konovalov:

Bream eggs from the Sea of Azov:

Bream eggs from the brackish water of
the Vistula Lagoon, do not develop at such
a high salinity. Fertilization could be
carried out only at 2.8 %o but fertilized
ova could develop at a salinity of 5.6 5o.

CO2 is harmfb1 to the eggs of bream
only at the conoentration of 50 mg/1 or
greater (Volodin, 1960).

Salinity (50) 0 2.7 4.5 5.4

Survival (%) 60.1 52.3 21.5 15.1

Bream eggs from the Aral Seas

Salinity (50) 0 4.3 5.7 7.1 10.2

Survival (%) 88.4 86.3 80.0 67.3 38.4
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Figure 4. Embryonic development of bream,
after Kryzhanovskii (1949).
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Explanation of Fig. 4

1/ Stage of two blastomeres; age 1 h 5 mm, yolk sac diameter 0.97 mm.

2/ Stage of four blastomeres, from above; age 1 h 27 min.

3/ Eight blastomeres, from above; age 1 h 48 min.

4/ Two superimposed drawings of the same egg, at the stage of eight blastomeres(age 1 h 48 min.)

and at the stage of early morula (age 4 h 5 mm),

5/ Two superimposed drawings of the same egg at the age of 4 h 5 min and 5 h 55 min.

6/ Transitional stage between morula and blastula; age 6 h, temperature 22°C.

7/ Blastula; age 6 h 30 mm, temperature 22oC.

8/ Beginning of gastrulation; age 8 h 15 mm, temperature 22°C.

9/ End of gastrulation, blastopore still partially open; age 16 h 40 mm, temperature 19.9°C.

10/ Blastopore closed but still visible; age 2 days 3 hrs, temperature about 16°C.

11/ Cephalic mesoderm still linked with body mesoderm; age 21 h, temperature 20.8°C.

12/ Cephalic mesoderm rudiment separated from body mesoderm, the latter beginning to divici-J

segments; age 2 days 17 h, temperature about 16°C.

13/ Three segments: rudiments of eyes and KUpffer's vesicle visible (the latter is situated in

the future eleventh segment); age 22 h 40 mm, temperature 20.8°C.

14/ 8 segments; age 24 h 18 mm, temperature 21°C.

15/ 12 segments: encephalomeres and ear vesicles can be seen; age 26 h 40 min.

16/ 15 segments: gall bladder differentiating, Kupffer's vesicle has increased in size and its

location now corresponds to that of 12 segment; age 28 h 10 min.

17/ 18 segments: the location of Kupffer's vesicle corresponds to that of 24th segment; age 29

h 40 min.

18/ 20 segments; elongated head, encephalomeres have disappeared, Kupffer's vesicle has moved

towards caudal kidney and its location corresponds to that of 27th segment, embryo moves

slightly.

19/ 22 segments: Kupffer's vesicle is very small, its location corresponds to that of 31st seg-

ment; age 31 h 40 mm, temperature 20.4°C.

20/ 35 segments (9 segments in the tail): gall bladder pearshaped, otoliths visible in ear ve-

sicles; age 42 h 24 mm, temperature 19.4°C.

21/ 17 segments in tail; heart starts beating, beginning of blood circulation; age 48 h, tem-

perature 20°C.

FRi/536 Abramis brama 311



19°C

20-22°C

230C

Table VII

Number of "degreehours" of embryonal development,

from fertilization to hatching

2950

1300

2600

1501

1430-1890

2208

Kryzhanovskii, 1949

Pliszka, 1953a

Shaposhnikova, 1948

Dziekotska, 1956

Kryzhanovskii, 1949

Dementeva, 1952a

3:12_ FRi S36 Abramis brama
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Developing bream eggs can withstand
short (60 minute) periods of exposure to
the air (without water). This does not
disturb the process of development but
irregularities during hatching must be men-
tioned (DziekoAska, 1958).

The percentage of fertilization of
bream eggs on the natural spawning grounds
is high (Dria:gin, 1949; Dmitreva, 1960).
Pliszka (1953a) reported 98 - 100 percent
fertilization in Lake Harsz, of which 70 -
90 percent hatched. Sych (1955) estimated
the fertilization on the Vistula spawning
grounds to be 91.2 - 96.7 percent and the

losses to be 65%. Zakharova (1955) des-
cribed the losses on the spawning grounds of
the Rybinskoe Reservoir as 32 percent,
Dziekoxiska (1956) estimated the losses in the
Vistula Lagoon, depending on the character of
the spawning ground, to be 6.8 - 19.6 per-
cent. Potapova (1954) reported that 75 - 90
percent of eggs are fertilized in Karelo-
Finnish lakes.

Different causes are responsible for
losses in bream eggs on natural spawning
grounds.. According to Dmitreva (1960) and
authors quoted by Zakharova (1955) and Gos-
teeva (1957), they are (a) oxygen deficiency
in poor water circulation, caused by de-
caying organic matter or, at night, by plant
respiration; this can check the development
of eggs deposited on the bottom, on vege-
tation near the bottom, or on decaying
leaves (shallow inshore grounds of the Volga
Delta,Aral Sea); (b) eggs not fertilized;

drying out due to a fall in water level
rivers, retention reservoirs); (d) infec-

tion with the mould Saprolegnia; (e) pre-
dation by invertebrates and fishes. Zakha-
rova (1955) found up to 400 bream eggs per
fish in perch caught on a spawning ground,
and Gosteeva (1957) mentions Pungitius pun-
gitius L. as a predator. It seems that fish
can cause considerable losses in bream eggs.
In the lower reaches of the Don River,
Mikheev and Meisner (1954) observed bream
eggs deposited on artificial grounds, where
pike-perch had spawned earlier. The bream
eggs viere protected by the male pike-perch.
On those spawning grounds the losses in
bream eggs were very small when compared
with those on natural spawning grounds.

- Mode of hatching.

Glands oontaining a substance which
weakens the egg membrane can be found on the
head and back of the embryo. They are con-
spicuous and full in larvae taken from the
egg-capsule before hatching (Kryzhanovskii,
1949). From bigger eggs hatch bigger larvae,
from 4.57 to 5.30 mm, (Dmitreva, 1960).

3.22 Larval phase.

General features of development. The
post-embrionic development of the bream has
been worked out in detail in a number of pa-
pers from the A. N. Severtsov Research In-
stitute of Animal Morphology in Moscow (Vas-
netsov, 1948; Vasnetsov et al. 1957;
Brome:evo, 1960, 1960a; Dmitreva, 1960;
Kryzhanovskii, 1949; Sablina, 1960).

Those works distinguish a number of
developmental stages in the pre-and post-
larval phases. These stages are illust-
rated in Fig. 5, and a summarised descrip-
tion is given in the accompanying expla-
nation.

The rate of development depends on tem-
perature, hence the rate of development may
change, but in principle the course of larval
development is similar in lake bream, estua-
rine bream (semi-migratory) and in those of
retention reservoirs (Dmitreva, 1960; Ere-
meeva, 1960, 1960a). The main difference is
in the fact that at stage G, bream in estu-
aries, such as the deltas of the Volga, Don
and Kuban, gather in schools and begin their
migration towards the sea.

According to Vladimirov (1964), morta-
lity at this phase resulting from hereditary
factors may be very high and may differ
greatly between the progeny of different fe-

-

males. His experiments lasted 30 days, un-
der good environmental and feeding con-
ditions; mortality among the progeny of 60
percent of the females was less than 20 per-
cent, but among the progeny uf 12 percent of
'females it was 90-100 percent. Vladimirov
observed the highest mortality of larvae on
the 13th - 15th and 20th - 23rd days after
hatching. Larvae shorter than the mean
length perished. Abnormalities of the ali-
mentary tract were the cause of losses. The
results of breeding bream in ponds for the
purpose of stocking (Nikolskii, 1955) show
that at low densities, i.e. 200,000 pike-
perch eggs and about 1.5 million bream eggs
per 1 ha, the mortality of bream amounted to
95 percent in 60 days, and when the density
was 2 - 3 times greater it rose to 98.5 -
99.6 percent in 30 days. In Poland, in
fish-ponds near lakes where bream larvae
were raised together with tench, the morta-
lity of the bream amounted to 99 percent in
90 days, but the survivors grew excellently,
and on average they measured 7.5 am and
weighed 4 g after three months, i.e. 2 - 3
times higher gain than in the adjaoent lakes.

According to Berg et al. (1949) frogs
sometimos do considerable damage to bream
larvae.

3:13
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E

Figure 5. Stages of bream development (after Dmitreva, 1960).
See explanation on following page.
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Stage Length Age
(mm) (days)

Explanation to Fig. 5 (after Vasnetsov et al.,,1957,

and Dmitreva, 1960)

Structure

B 5.2-6.4 3-4 Filled air bladder. Yolk sao small.

Tail fin develops from larval fin.

Mouth inferior, not completely clo-

sing. Mombranous gill cover leaves

last three gill arches uncovered.

Chorda straight. Pectoral fin bases

vertical. Intestine resembles a

straight tube.

.4-7.5C1 6 3 Yolk disappears. Chorda straight.

Dorsal and anal fins develop. Nesen-

chyme concentration can be'seen in

caudal fin.

Behaviour, Food

Stay near shore, in vegeta-

tion. Swim obliquely,

head upwards. Feed on yolk

and small sluggish organ-

isms such as rotifers and

their eggs.

Swim well and fast, chasing

food. Feed on rotifers, di-

atoms, nauplfi, copepodids

and email copepods.

Al 4.5-5.3 3 Yolk sao pear-shaped, head slightly Larvae motionless,

bent down. Body surrounded with lar- attached to vegetation or

val fin. Mouth inferior, immobile. resting on bottom. Feed

Eyes slightly pigmented. Pectoral only on yolk.

fin bases horizontal. Rudimentary

gill cover. Glutinous glands under

eyes for attachment of larva.

A2 up to 6 2-3 Yolk sao cigar-shaped. Head straight.

Mouth inferior, lower jaw movable.

Pectoral fin bases oblique. Mem-

branous gill cover reaching first

gill arch only. Few melanophores on

yolk sao.
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C2

D1 8.6-10 3 Anterior cavity of air bladder fills

with air. Posterior chorda end

bending slightly upward. Tail almost

homocercal. Bony fin rays in tail

fin. Mesenchymal rays in dorsal and

anal fins. Operculum still

membranous, not covering last two

arches. Mouth slightly

protractile.

D2 10-13.5 4 Bony finrays developed in dorsal and

anal fins. Tail homocercal. Caudal

fin forked. Ventral fins developed

as two horizontal folds without fin-

rays.

E 13.5-16

7.5-8.6 3 Chorda end bent sli tly upward,

cartilaginous bypural beneath it.

Heteroceroal tail. Mesenchyma

concentration in dorsal and anal fin

lobes. Membranous gill cover leaves

last three gill arches uncovered.

4 Bony finrays developed in all fins.

Olfactory cavity resembles figure

of eight, septum starts forming.

First two intestinal ansae

developed. Gills covered.

Stay near shore (depth

0.5m), in surface layer of

water; agile. Feed on

rotifers, nauplii and

copepodids.

Stay among plants. Feed on

small copepods, Cladocera,

rotifers and diatoms.

Stay near shore in

vegetation. Feed on large

Cyclops and on rotifers and

diatoms.

Stay a little further from

shore. 'Feed on zooplankton

and periphyton.

. 3
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16-20 7 Scales develop. Preanal fin lobe

disappeare. Body height increases.

Upper profile line almost straight,

lower one convex. Finrays start

branching. Olfaotory oavity double,

although septum not complete.

Stay far from shore, in

places without vegetation,

not shallower than 1.5 m;

swim in upper water layers,

feeding on zooplankton

(large Daphnia, Cyclops,

rotifers, larvae of

Chironomidae).

20 Whole body covered with scales. Stay at bottom, feed on

Mouth semiinferior. Two nostrils. larvae of Chironomidae,

Seoond pair of intestinal ansae larger zooplankton,, green

developed. algae and diatoms.



At a temperature of 17 20°C, the yolk
sao resorbs between the sixth and eighth day,
and the larvae then start feeding on minute
organisms. The information on feeding habits
is summarized in Table VIII.

A concentration of food organisms of
500 per liter provides good feeding
conditions for larvae at stage C1 (lo = 7 mm,
weight 1.5 mg) according to the experiments
of Panov (1960). Zheltenkova (1964) states
that 227 275 organisms/liter is a
sufficient food concentration. A plankton
biomasa of 30 40 mg/liters, i.e. about
1,000 organisms/liter, secure proper feeding
conditions for bream larvae at stage D2
(length 12 mm, weight 15 mg) aocording to
Panov (1960). Karzinkin (1952) gives the
following data on the amount of food eaten by
larvae in a day:

16dayold, weighing 7.7 mg:
101.9 percent of body weight,

32day-old, weighing 38.8 mg:
57.0 percent of body weight,

48dayold, weighing 85.0 mg:
35.0 percent of body weight.

Larvae were fed on tiny Cladocera in aquaria.

Growth.

Body length reached in the first year
of life is exemplified by the following
data: (Table IX).

Shaposhnikova (1948) expressed the
opinion that the growth of juvenile bream
responds readily to a number of factors and
therefore it may be different in particular
parts of a bigger water body and in
particular years. This is illustrated by
her data in the table IX, showing'widely
different growth rates for different parte
of the Ural and Dresna rivers.

3.23 Adolescent phase.

Depending on the population, the
adolescent phase lasts from two to eight years
(Table IV).

The basic period of development and
organogenesis ends at the length of 75
107 mm (Sablina, 1960). The bream'attains
its final body shape when longer than 14 cm
(Vasnetsov, 1948).

Predators.

Bream is seldom eaten in large
quantities by predatory fish. (Table X). The
data of Domanevskii (1964), Hartley (1947),

Filuk (1962a), Ivanova (1956, 1960),
Makkoveeva (1956), Vashchenko (1958),
Romanova (1956) and Balagurova (1963) confirm
the small proportion of bream in the food of
predatory fish, apart from those exceptional
oases where no buffer species are available
and bream is practically the only available
food for the predators (cf. Dziekotska,
1954). Bream are also eaten by some birds,
such as grebes (Podicens sp.), divers
Colymbus sp.), herons and oormorants.
Authors' material).

Bream longer than 20 cm are attacked
rarely and only by big predatory fish.
Although detailed information is not available,
it seems that, exoept in the larval phase,
predation is rarely a factor controlling the
density of bream. In Polish lakes, where
predatory fish are protected and common, no
decrease in the abundance of adolescent bream
has been observed. (Authors° material).

Parasites can probably affect the sum.-
vival of bream in the adolescent phase (of.
section 3.35).

3.3 Adult yhase, mature fish

3.31 Longevity.

SegestrUle (1933) published a photograph
of a scale of a 32yearold female bream from
Hajka FOrd, Finland. It was 50.4 cm lo and
weighed 2.4 kg. Potapova (1954) found 26
yearold bream. A 23yearold female bream
from Lake Sniardwy, Poland, weighed 5.2 kg
and its lo was 57 cm. The oldest bream
found during archeological excavations in
Central Russia was 20yearsold (Levedev,
1961). Bigger bream and probably the older
ones have been caught in Central and Northern
Europe. Berg (1949) reported that a bream
weighing 11.5 kg was caught in Lake Vestjarvi,
Finland. Wundsch (1939) quoted data
according to which bream of German waters can
be heavier than 10 kg.

Maximum age is not older than 15 years
in the case of the poPulations of the
southernMost areas of the distribution of
the species (Berg, 1949; Dementeva, 1952;
Balon, 1961, 1963). NtImann (1962) reported
that he caught bream up to 2 kg in Spence,
an Anatolian lake, Turkey.

The interdependence between longevity
and growth rate is not clear. Semimigratory
bream of the estuaries of the Caspian, Azov
and Aral Seas are characterized by a fast
growth rate and a short life cycle, but at
the same time an ecological variety of a
slow growing bream with a short life cYcle
also occurs in the Aral Sea, (Morozova, 1952).
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Table VIII

Bream diet in the first year of life

Water body Size or age
of fish

Main food Author

Volga 6 days Phytoplankton Pankratova, 1948

10-11 days Small Cladocera and

Copepoda found in

aggregntions

2-3.7 cm Tendipedidae and

zooplankton

Tsimlanskoe 4 cm Zooplankton: Bosmina, Lapitskaia, 1958
Reservoir

Daphnia, Moina, Cyclops

4.1-6 cm Forms found at the

bottom: Alona ap.

Pleuroxus, Rarpacticidae

Mazurian 1.8-4.8 am Littoral forms of Pliszka and Dziekoliska,
Lakes
(Poland) Cladocera 1953a

2.3-2.9 cm Cladomax,.a Copepoda, Leszozpiski, 1963

Nematocera puppae

Lake Bolshoi Age 0+ 60 percent Alona affinis, Bogatova, 1963
Ivan (North.)
USSR3 12 percent Bosmina sp.



Water body Date

Table IX

Body length of bream in the first year of life

Length
mm

Weight Author

Tsimlanskoe Reservoir Sept.1953 92.0 15.0 Ginzburg, 1958

'Tsimlanskoe Reservoir Sept.1954 86.1 12.6 Ginzburg, 1958

Tsimlanskoe Reservoir Sept.1955 64.4 4.7. Domanevskii, 1958

Vistula River Oct.1952-1955 25.0 Backiel and Bontemps, 1958

Mazurian Lakes autumn 32.0-37.0 0.5-0.8 Zawisza, 1953

Ural River August 29.0-59.0 Shaposhnikova, 1948

Desna River August 16.0-40.0 Shaposhnikova, 1948

3320 FR1/536 Abramis brama
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The growth rate of bream has been
determined for several hundred Polish lakes,
Z. Marciak, unpublished data), but no relation
can be established between the longevity of a
population and its growth rate.

It is almost a rule thatfemales are
more numerous in older yearclasses of bream
(of. section 4.41).

3.32 Hardiness.

Wunder (1936) reported that at an
exigen content of 2 2.5 mg/1 bream show
the firstaigns of aspyxia and at 0.4 0.5
mg/1 they begin to die. Similar results
were obtained by Privollnev and Koroleve
(1953). Lethal temPeratures for southern
bream arei33 34°C, for northern bream they
are less than 30°C (Shkorbatov, 1964).

3.33 Competitore.

Reproduction.

Peczalska (1963) mentioned common
spawning grounds of bream and white bream
in the Szczecin Lagoon. In the Don Delta
bream spawned together with pikeperch and
the males of the latter protected the eggs
of both species (Mikheev and Meissner, 1954).
Sukhoivan (1959) reported similar
observations. The hybrids described (cf.
section 2.4) suagest that breaM can spawn
together with a number of.other species of
fish, thus competition for spawning grounds
oannot be excluded.

Competitors for food.

In lakes and rivers ruff, eel, white
bream, roach, carp, Chondrostoma nasua and
tench show common food items with bream
(Aristovekaia, 1954; Bogatova, 1963;
Podarueva, 1960: Wundsch, 1939; Pliszka
and Dziekotska, 1953; Neuhaus, 1934).
In the Azov, Aral and Caspian Seas, the food
of bream is similar to that of Neogobius
fluviatilis (Pallas), N. melanostomus
(Pallas), Rutilus rutilus paspius (Yakovlev),
Percarina demidoffi maeotica Kuznetzov,
Aspius aspius, wild carp, Abramis sapa (L.)
and Barbus brachycephalus (ra3TITA7r) (Berg
et al., 1949; Shornin, 1952). The latter
calculated and compared a number of
quantitative indexes referring to the
competition for food among the fish of the
Caspian Sea (cf. section 4.6).

Vasneteov (1948) was convinced that the
stronaest competition between bream, wild
carp and roach may take place when they
start to feed on benthos (bream about 25 mm
long). The older year classes of those
species have their own speoifio feeding

grounds and the oompetition for food occurs
only in poorly differentiated water bodies
containing not enough food.

Karzinkin (1952) gave a number of data
on the availability of Tendipendidae larvae
as food for a number of fish species. These
observations suggest that under similar
conditions carp, crucian carp, tench and
ruff are superior to bream in finding food.

3.34 Predators.

Predators were discussed in section
3.23. Large bream are rarely preyed upon
by fishes; big fisheating birds attack
them when on the spawning grounds (Berg
et al., 1949).

3.35 Parasites, diseases,
Injuries and
abnormalities.

Parasitic diseases.

Ichthyophthiriosis

A disease caused by Ichthyophthirius
multifillis Fouquet, 1876, (Protozoa,
Ciliate).

A cosmopolitan parasite occurring in
numerous fish species, including bream.
The vegetative form of the parasite (up to
1 mm in diameter) is found under the gill
epithelium and under the epidermis on the
fins but also on the entire surface of the
fish body. On heavily infested fish there
are found small, whitish nodules. The
parasite couses an inflammation of the skin,
increased mucus secretion, peeling of the
Skin, and in more advanced cases even death.
The parasite is dangerous to fish of all
ages but especially so to fingerlings
(Amlaoher, 1961; Markevich, 1951;
Schaperclaus, 1954).

Control.

Best results are obtained by keeping
the infected fish for some time in a trough
with a strong current of water, whioh
washes off the parasites from the skin and
also from the bottom of the trough. A
thorough disinfection of the pond erradicates
the invasive stages of the parasite
accumulated on the bottom.

Bucephalosie

A disease caused by an invasion of
metacercariae of the family Bucephalidae
(Trematoda). In Europe and Asia two
species of this family are found in bream:
Ducephalus polymorphus Baer, 1827, and
Rhipidocotyle illense (Ziegler, 1883).

PRi/S36 Abramis brama
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Sexually mature forms of the parasite are
found in the intestine of predatory fieh
(Esox lucius L., Lucioperca lucioperca L.,
Perca fluviatilis L. and Acerina cernua L.).
Cercariae develop in mussZT(Elo and
Anodonta), metacercariae are usually found
under the gill epithelium, in the eyes, sub-
cutaneous tissue and in muscles of various
species of Cyprinidae.

Pathogenic effects of both the species
depend on their localization in the fish
body. Kozicka (1958) reported fin damage,
skin hyperaemia and even large wounds on the
body, in bream infested with Ehipidocotyle
illense. According to Kozicka metacercariae,
by pressure on the blood vessels, cause
circulatory disturbances. The resulting
blood oongestion may result in atrophy of
particular parts of the organs.

The presence of matacercariae in the
eyes may cause blindness. Grabda and Grabda
(1961) observed a massive invasion of
Bucephalus polymorphus metacercariae in the
eye cornea (some 500 larvae in one eye)
causing cloudiness of the cornea and an
increase in the amount of fluid in the
interior chamber of the eye and exophthalmus.

Parasites pathogenic both to fry and
to older bream.

Caryophyllaeosis

A disease caused by Caryophyllaeus
lal .ceps (Pallas, 1781) (Cestoda,
Caryophyllaeidae), a parasite of Cyrpinidae,
extremely common in bream.

The parasite is common all over Europe
and also in the Asiatio part of the USSR.
The adult tapeworm is found in the fish's
intestine and its larvae develop in the body
cavity of various species of Tubificidae.

A heavy invasion of the parasite causes
an inflammation of the intestine. The
intestine may be blocked by numeroue tape-
worms and heavy mortality may result. The
heaviest infestation occurs in April-May.
The intensity of the invation increases
with the age of the fish. According to
Schilperolaus (1954), the degree of
infestation inc.:eases markedly from the
fifth year onward, when the bream starts to
feed at the bottom.

- Control.

Intensive oatches of bream with the
onset of the disease.

Ligulosis

A disease caused by plerocerooids of
the tapeworms (Cestoda, Ligulidae), Ligula

intestinalis (L.) and Digramma interrupta
(Rud., 1810), living in the body cavity of
fish. The first intermediate hosts of the
parasite are copepods (Cyclops strenuus,
Diaptomus gracilis and others), in whose
body cavity develop larvae of the procercoid
type which are infectious to fish. The
development of the larvae (plerocercoidae)
in the body cavity of fish takes about 12 .-

14 months (Dubinina, 1957). At this time
the parasite attains the length of an adult
tapeworm, the gonads develop but there is
no egg production as yet. Sexually mature
tapeworms are found in the intestine of such
piscivorous birds as gulls, grabes, wild
ducks and others. The final host may be
also the domestic duck. (E. Grabda, 1951).
In the intestine of birds, Liomla matures
in about two days and begins to produce
eggs.

The parasites are very common in Europe
and the Asiatic part of the USSR in many
species of Cyrpinidae, the main host being
the bream. In many lakes the extent of the
infection exceeds 50 percent. Single tape-
worms are usually found, but sometimes a
few or even some dozen are present in the
body cavity of a single fish. Adult plero-
cercoids attain 1 m length and 1.5 cm width.
A mixed simultaneous invasion of both
species of cestode is sometimes encountered.

Ligulosis is most often found in palm,
sized bream. A000rding to SchMperclaus
(1954) the heaviest infestation is found
among bream undw17.5 am. According to
Zawisza (M.S.), the highest percentage of
infestation is found in bream aged 4 - 5
years, which corresponds to the length of
20 - 24 cm. Dubinina (1957)reports that
bream aged 1+ to 3+ are subject to the
heaviest infestation. After the fish have
started bottom feeding the incidence
decreases.

Ligulosis causes heavy losses among
fish. Reshetnikova (1959) estimated the
annual losses in the Tsimlanskoe Reservoir
at 1,200 tons.

A heavy invasion is manifested by
flatulence. This often results in bursting of
the abdominal oavity and the parasites drop
into the water. Infested fish become
languid and may easily be attacked by
predators. In ligulosis there is observed
a substantial decrease in fat content of
fish muscles, a chronic: peritonitis, and
frequently there is a serum exudate in the
body cavity. The internal organs of the
fish are damaged owing to the pressure
exerted by the parasites. The development
of gonads is inhibited (Willer, 1912).
According to Kerr (1948), infested fish
show hypophysis changes and disturbances
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in the secretion of gonadotropio hormones,
which results in a decreased fecundity.
The investigations of Koshsva (1957)
showed a lowering of the haemoglobin
content and an increased blood sedimentation
rate among infested bream. A slowing down
of growth and a reduction in weight of
bream infested with Digramma interrupta
was found by Reshetnikova (1965).

Affected bream show low survival in
tanks and during shipment.

Control.

Intensive °etches of infested fish
and checking of the stocking material.

Ergasilosis

A disease caused by Ergasilus sieboldi
Nordmann, 1832 (Crustacea: Copepoda para
sitios), a gill parasite of numerous species
of fresh water fish, frequently found in
bream.

The parasite is very common in the
lakes of Europe and Asia. The larval
stages of the parasite develop outside the
fish body, in water. Only the females are
parasi tic.

E.sieboldi injures the gill
epithelium of the fish and causes
respiratory difficulties. Heavily
infested fish die of asphyxia, especially
during summer heat. An emaciation of the
fish is frequently observed. The intensity
of the invasion is generally milder in
bream than in Tinca tinca, the latter being
the main host. As many as five hundred
parasites have been reported on the gills
of a single fish (Gnadeberg, 1948).

Control: an examination of the
stocking material aswell as intensive
catches with the onset of the disease.
Neuhaus (1929) recommended intensive
catches during the winter season, when no
jumenile forms of the parasite are found
in the water, thus the females of E.
sieboldi hibernating on the gills of fish
are eradicated along with the fish.

Tracheliastosis

A disease caused by the parasitic
copepod Tracheliastes maculatus Kollar,
1836 (Crustacea: Copepods parasitioa).

Only females which attach to the
scales of fish, are known to be parasitio.
Males unkown.
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T.maculatus is found in Europe, mainly
on bréam, less frequently on other members
of the family Cyrpinidae. It damages
scales at the place of attachment and
causes dermatitis, local at first and then
diffuse. If the fish is heavily infested
and the disease is more advanced, wounds
form at the places of attachment. These
may become portals of secondary infection
through bacteria or fungi. Dermatitis is
aocompanied by a profuse mucus secretion.
The disease causes strong emaciation of
fish resulting in death (Grabda and Grabda,
1957). According to Geyer (1939a), bream
ranging from 14 17 cm in length are most
frequently subject to infestation. Grabda
and Grabda (1957) found the heaviest
infestation among fish over 20 cm lt. The
intensity of the invasion amounts frequently
to 100 percent. Usually only single
parasites are found on a fish. When the
invasion is heavy several parasites may be
present.

Control.

There are no means of eradicating the
parasites themselves. They can be controlled
through usual management-practices, i.e. the
control of stocking material and intensive
catches of bream to thin the stock and to
diminish the possibility of contact
contamination.

Table XI summarizes data concerning
the common parasites of bream.

Infectious diseases.

Bream septicemia

An infectious disease manifested by
an inflammation of the skin accompanied in
congestions and haemorrhages. Frequently
there are local swellings of the skin due to
serum exudate in scale pockets. On the
skin there may form lesions, sometimes
reaching deep into the muscles. The gills
are usually pale, sometimes there is pro-
trusion of the eyeballs. Internal anato-
mioropathalogio changes: serum fluid in
the body cavity, a congestion of the
intestine, liver, and swim bladder, necrosis
of the kidneys.

The investigations of Flemming (1954)
proved that in the initial phase of the
disease there is an increase in the number
of leucocytes of the blood. Among them
there are numerous granulocytes. In more
seriously affected fish complete destruction
of erythrocytes is observed.
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Table XI

More frequently occuring parasites of the bream, Abramis brama (L).

No. Species of parasite

1. Cryptobia abramidis
(Brumpt, 1906)

Myxidium pfeifferi
Auerbach, 1908

Myxobolus oviformis
Thélohan, 1882

4, myxobolus exiguus
Thdlohan, 1895

5. Myxobolus m(Illeri
Bateohli, 1882

6. Myxobolus oycloides
Gurley, 1893

7. Chilodonella cyprini
Tkoroff, 1902)

8. Iohthyophthirius
multifiliis

Fouquet, 1876

9. Daotylogyrus auricu-
latus
(N771.mann, 1832)

10. Dactylogyrus cornu
Linstow, 1878

FoUnd in

Protozoa

blood

Distribution
area

Europe

gial-bladder Europe, Asia

gills, Europe, Asia
muscles, (Siberia)
viscera

gills, in- Europe
testine,
kidney

skin, gills, Europe, Asia
kidneys (Siberia)

gills EUTOpe

... 2

Authors

Markevich, 1951; Koshe-
va, 1957; Bykhovskii,
1962

Markevich, 1951; Bogda-
nova, 1957; Barysheva
and Bauer, 1957

Wegener, 1909; Marke-
vich, 1951; Akhmerov and
Bogdanova, 1957; Bykhov-
skii, 1962

Wegener, 1909; Markovich
1951; Kogteva, 1957;
Grabda and Grabda, 1961;
Bykhovskii, 1962

Markevioh, 1951; Bogdan-
ova, 1957; Kogteva,
1957; Grabda and Orabda,
1961, and others

gills Europe, Asia Markovich, 1951; Prost,
(Kazakhstan) 1957, 1959; Bogdanova,

1957; Vojték, 1959;
Margaritov, 1959; Byk-
hovskii, 1962; Agapova,
1962

Markovich, 1951; Bogdan-
ova, 1957; Paoak, 1962;
Bykhovskii, 1962; Lucky
and Dyk, 1964

viscera Europe Wegener, 1909; Marke-
vich, 1951; Orabda and
Grabda, 1961

gills, skin Europe Kozicka, 1951; Marke-
vich, 1951; Bogdanova,
1957

skin, gills Europe Kozicka, 1951, 1959;
Markevioh, 1951; Bogda-
nova, 1957; Paoak, 1962

Monogenoides
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11. Dactylogyrue falcatus gills Purope, Kaz-
akhstan

Markevich, 1951; Prost,
1957, 19591., Bogdanova,
1957; Vojtgk, 1959;

(Wedl, 1857)

Agapova, 1962, Bykhov-
'Ail, 1962

12. Dactylogyrus crucifer gills Europe Markevich, 1951; Bogda,
nova, 1957; Bykhovskii,
1962; Lucky and Dyk,
1964

Wagoner, 1857

13. Dactylogyrus sphyrna gills Europe Markevichi 1951; Prost,
1957, 1959; Bogdanova,
1957; Bykhovekii, 1962;

Linstow, 1878

Lucky and Dyk, 1964

14. Daotylogyrue wunderi gills Europe,
Kazakhstan

Markevich, 1951; Bogda,
nova, 1957; Kogteva,
1957; Vojték, 1959;

Bykhovskii, 1931

Agapova, 1962; Bykhov-
skii, 1962

15. Dactzl_cg.orf_:_us zandti gills Europe Markovich, 1951; Prost,
1957, 1959; Bogdanova,
1957; Margaritov, 1959;

Bykhovskii, 1933

Vojtgk, 1959

16. Gyrodactylus parvicopula gills Europe, Kaz-
akhstan

Prost, 1957; Bogdanova,
1957; Margaritov, 1959;Bykhovskii, 1933
Agapova, 1962; Bykhov-
skii, 1962

17. Gyrodactylue medius gills Europe,
North Asia,
Kazkhstan

Markevich, 1951; Agapo-
va, 1960; Lucky and Dyk,
1964

Kathariner, 1893

18. Diplozoon paradoxum gills Europe, Asia Markevich, 1951; Ko-
Nordmann, 1832 (Siberia,

Kazakhstan)
zicka, 1951, 1953; Prost
1957, 1959; Vojtgk,
1959; Margaritov, 1959;
Pacak, 1962; Agapova,

Trematoda Digenea

Lucky and Dyk, 1964

19. Bucephalue polymorphus gills,
eyes,
skin

Europe,
Asia

Markevioh, 1951; Ko-
zicka, 1951; Grabda and
Grabda, 1961; Bogdanova,
1957; Vojt8k, 1959; Ag-
apova, 1960; Bykhovskii,
1962

Baer, 1827, larva

20. Rhipidocotyle illense skin,
gills, fins

Poland Kozicka, 1953, 1958, 1959
Ziegler, 1883, larva

21. Phyllodistomum folium urinary Europe Markovich, 1951; Koshe-
(Olfers, 1916) bladder, ur-

eters
va, 1957; Vojtkova,
1959; Bykhovskii, 1962
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Phyllodistomum elongatum
Nybelin, 1926

lphaerostomum bramas
-(Mdller, 1776) -------

Asymphylodora imitans
(MUhling, 1898)

piplostomum clavatum
Nordmann, 1832, larva

Diplostomum spathaceum
(Rudolphi, 1819) larva

Posthodiplostomum outico-
la
Tgordmann, 1832) larva

Apóphallus muhlingi
(Jagerskield, 1899)
larva

Metagonimus yokogawai
Katsurada, 1912, larva

Caryophylleus laticeps
(Pallas, 1781)

Caryophyllaeides fornica
(Schneider, 1902)

Ligula intestinalis
(L., 1758) larva

vitreous
body of oye

eye lens

skin, fins,
gills

gills, fina

scales, fine,
gills

Cestoda

intestine

intestine

body cavity

Purope, Asia
(Kazakhstan)

Europe, Asia
(Kazakhstan)

%rope

Europe

USSR,
Czechoslo-
vakia

Europe,
Asia,
(Siberia,
(Kazakhstan)

Europe,
Asia

Europe

Markevich, 1951; Bary-
sheva and Bauer, 1957;
Akhmerov and Bogdanova,
1957; Vojtkova, 1959;
Bykhovskii, 1962

Markovich, 1951; Ko-
zicka, 1951, 1959; Grab-
da and Grabda, 1961; Pa-
oak, 1962; Bykhovskii,
1962, and others

Markovich, 1951; Ko-
zicka, 1951; Vojték,
1959; Wierzbicka, 1964;
Bykhovskii, 1962

Markovich, 1951; Ko-
zicka, 1953, 1958; Bog-
danova, 1957; Vojtkova,
1959; Agapova, 1958;
Grabda and Grabda, 1961;
Bykhovskii, 1962

Markovich, 1951; Ko-
zicka, 1951, 1953, 1959;
Bogdanova, 1957; Engel-
brecht, 1958; Grabda and
Grabda, 1961, and others

Kozioka, 1953, 1958;
Grabda and Grabda, 1961;
Paoak, 1962; Bogdanova,
1957, and others

Markovich, 1951; Vojtók,
1959; Bykhovskii, 1962

Vojtgk, 1959; Zitman,
1960; Bykhovskii, 1962

Markovich, 1951; Janis-
zewska, 1954; Kozicka,
1953, 1959; Engelbreoht,
1958; Agapova, 1960;
Pacak, 1962, and others

Kozicka, 1959; Pacak,
1962; Bykhovskii, 1962

Markovich, 1951; Ko-
zioka, 1958; Dubinina,
1957; Willer, 1912;
Paoak, 1962; Kosheva,
1957, and others

4

urinary Europe, Asia
bladder

intestine Europe

intestine Europe



33, liisramma interrupta
-(Nudo1p1i,1810), larva

Proteocephalr torulosue
TBatsch, 178

Rhaphidascaris acus
(Bloch, 1779) larva

Philometra ovata
(Zeder, 1803)

Philometra abdominalis
Nybelin, 1928

Neochinorh nchus
rutili
TIVID7r, 1780)

Acanthooe halus
anguillae
Tgaller, 1780)

42. Caligus lacustris
Steenstrup et Lütken,
1861

Wematoda

viscera Europe

body cavity Europe,
Asiatic USSR

Acanthocephala

gills, skin

Crustacea arasitica

41. Ergasilus sieboldi gills Europe, Asia
NorAmann, 1832

Europe, Asia
(basins of
the Baltic,
Black, Cas-
pian and Ar-
al Seas)

Kosheva, 1957; Dubinina,
1957; Bykhovskii, 1962

Markevich, 1951; Kosh-
eva, 1957; Grabda and
Grabda, 1961; Pacak,
1962, and others

Markevich, 1951; Scha-
perclaus, 1954; Dyk,
1961; Bykhovskii, 1962,
and others

Bykhovskii, 1962; Aga-
pova, 1962

Markevich, 1951; Bykhov-
skii, 1962

Van Cleave and Lynch,
1950; Grabda and Grabda,
1961; Bykhovskii, 1962,
and others

Kozioka, 1951, 1953; Pa-
oak, 1962; Lucky and Dyk,
1964; Bykhovskii, 1962,
and others

Kozicka4 1953, 1959; Pa-
cak, 1962; Bykhovskii,
1962, and others

Neuhaus, 1929; Markevioh,
1956, Orabda and Orabda,
1961; J. Grabda, 1962;
Schlperclaus, 1954; Pa-
cak, 1962, and others

Markevich, 1956; Kozikow-
ska 1957; J. Grabda,
1962; Bykhovskii, 1962
and others

Schaperolaus, 1954; Mar-
kevich, 1956; Kozikowska,
1957; Orabda and Orabda,
1957; J. Grabda, 1962;
Bykhovskii, 1962, and
others

Bogdanova, 1957; Stammer,
1959; Pacak, 1962; Bykh-
ovskii, 1962, and others
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intestine Northern ho-
larctic re-
gion

intestino Holarctio
region

40. Acanthocephalus luoii
(Müller, 1776) intestine Europe

43. Tracheliastes maculatus skin Central and
Kollar, 1835 East Europe

44. Argulus foliaceus skin, mouth Europe, Asia
Linnaeus, 1758) cavity, gills

Europe,
mainly East
Europe

Europe

body cavity

intestino

Europe, Ka,
zakhstan

body cavity



From the affected bream, Schaperclaus
(1954) isolated Pseudomonas punctata (Syn.
Aeromonas punctata). The disease is quite
common in Germany and Poland.

It is frequently found together with
carp saepticemia (Abdominal dropsy).
Although it has not been established that
it is caused by the same germ as in carp,
utmost precautions should be taken when
stocking lakes with the latter species.

Focal li uefactive necrosis

An enzootic disease of bream found in
Poland (Waluga, 1962; Niewolak, 1961).

The disease occurs among lake bream
weighing approximately 1 kg, in summer
(August - September). Weakened fish swim
upside down near the surface. On the body
of the fish there are found tumors of a
soft consistency.

Histopathologic symptoms: a lique-
factive necrosis of the skin and muscles,
focal necrosis of the liver, spleen and
kidney, fatty degeneration of the liver,
peeling of the intestinal epithelium.
In extreme cases there is a complete
necrosis and loss of the caudal part of the
fish (Waluga, 1962).

These changes are irreversible and
usually lethal.

From the affected bream there has been
isolated Pseudomonas chlororaphis (Guignard
et Sauvagea(Niewolak, 1961).

- Diseases of unknown etiology.

Epithelioma

In the initial phase of the disease
there is a proliferation of the epithelial
cells in the form of soft, whitish patches
which eventually harden. The disease may
affect the gills, oausing their degeneration,
or the skin. When the patches cover large
portions of the surface of the fieh body the
fish become emaciated, the growth is
retarded and death may eventually result.

Epithelioma is a disease common among
oarp. In bream the symptoms were observed
by Schaperclaus (1954) in Germany, by
Liaiman (1949) in the USSR, in Poland by
J. Grabda, (unpublished observation). In
older bream the disease is found sporadically.

The etiology of the disease is not
suffioiently known.

- Poisoning.

Water pollution by industrial wastes
containing phenol.

Phenol poisoning causes disturbances of
the circulatory system (congestions,
haemorrhages), necrobiotio changes in the
cells resulting in a destruction of the
cytoplasm and nucleus, the presence of foci
of coagulative necrosis. Phenol affects the
central nervous system oausing abnormalities
of respiration, motion and piiaientation - the
bream become pale. Death results from
respiratory paralysis (mors per asphyxiam) or
from paralysis of the heart (mors per
syncopem) (Waluga,f1966).

Low concentrations of phenol, although
not lethal to fish, cause changes in the
peripheral blood of fish, characterized by
an increase in the number of non-typical and
juvenile forms of blood corpuscles and a
destruction of morphotio elements of blood
(Waluga, 1966a).

3.4 Nutrition and growth

3.41 Feeding.

According to Laskar (1948), in lakes,
younger bream feed by day and the older ones
by day and night. Kogan (1963) and
Nebolsina (1962), after studying the daily
feeding rhythm of bream in retention
reservoirs, came to the conclusion that they
feed exclusively by daylight. Feeding is
most intensive from 11.00 to 13.00 and then
from 15.00 to 19.00 hours if the temperature
is higher than 27°C.

Tendipedidae preponderate in the food
when the light is strong, and Molluscs at
dusk. Younger year classes feed in the
littoral zone, the older ones in the sub-
littoral and profundal regions of lakes
(Laskar, 1948; Plistka, 1953). Feeding
places depend on the limnologioal character
of the water body (Table XII, and Plistka and
Dziekoliska 1953, 1953a). In the Vistula,
bream feed in muddy places' at greater depths,
where the current is weak (Plistka eta].,,
1951).

Poddubnyi (1959) reported that, in the
Rybinskoe Reservoir, one-to-two-year-old
bream feed inshore, two-to-three-year-olds
on the newly inundated areas, and older
bream mainly in the former river bed; bream
schools were observed on rich feeding grounds,
while, at the same time, single fish or small
groups were feeding on the poorer ones.

The mouth of an adult bream is semi-
inferior; it makes a long snout directed
downward, at an anglo with the long axis of
the body. The gill covers have strong
muscles, which give the mouth considerable
sucking power (Eremeeva, 1948, in Vasnetsov,
1948).
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According to Wunder (1936), the bream
uses mainly its taste when looking for food;
according to Kogan1969 sight is most
important. Disler 1948 proved that the
sense organs of the lateral line may be
helpfUl in finding food.

'Bream can search for food in the upper
mud layer only. According to Karzinkin
(1952), bream 11.5 cm long can penetrate mud
layers up to 5 cm thick, 16 am fish up to
9 cm. Karzinkin (1952) is of the opinion
that old bream (6 years old) can find their
food even under a 15 cm mud layer. Changes
in nutrition in older year classes of bream of
the Caspian Sea are presented in Fig. 6, in
those of Central European lakes in Fig. 7.
Many authors agree with the general rulo that
as bream grow older they move to deeper
feeding grounds and feed on bigger organisms.

A"typical pattern of feeding aotivity
is shown in Fig. 8 (after Hartley, 1947).
The data of Laskar (1948) for German lakes,
Pliszka (1953, 19538) for Polish lakes and
Morozova (1952) for the Aral Sea suggest
that bream, feed most intensively frOm June
to August. According to Pliszka et al.
(1951), however, in the Vistula there are
two feeding maximatin November and May, and
two minima, in'January.and'July; the laiter
is connected with the level of water; feeding
is intensive at a low water level.

The data of Hartley (1947), Laskar
(1941, 1948), Pliszka (1951, 1953, 1953a)
and Nebolsina (1962) suggest that there is
a drop in the feeding intensity both during
the spawning season and in winter. The
observations of Ziemiankowski and Cristea
(1961) suggest that bream feed at a

temperature of 0.5°C, but in the Gorki
Reservoir Zhiteneva (1960) noticed that
feeding stopped in October at a temperature
of 4 5 C and in 1958 bream stopged
feeding at a temperature of 8 9 C.

- Abstention from feeding.

During the epawning season bream
hardly feed (Morozova, 1252; Pliezka et
al., 1951). Ivlev (1955) studied the
effect of starvation upon the biological
reactions in fish. The data (Fig. 9) refer
to bream weightz 0.32 g. Starvation
clearly diminished the resistance to water
pollution (phenol) and infection with
mould (Saprolegnia).

3.42 Food.

Data on bream food are numerous..
Laskar (1948), Shorygin (1952), Aristovskaia
(1954) and Pankratova (1948) made lists of
appropriate references. Table XIII and

Fig. 7 show the most important food
components of bream.

Many authors confirm the pattern of
food oomposition (Egereva, 1962; Volgin and
Vertinin, 1964, and others already quoted).

Annual changes in food composition
were observed in lakes (Pliszka, 1953,
19538) and brackish waters (Shorygin, 1952).
It is believed that they reflect changes in
availability of food animals. This
explanation may be applied to differences
in the food of bream in diverse biotopes,
and in various years in reservoirs
(Aristovskaia, 1954; Ivanova, 1960;
Kogan, 1958; Zhiteneva, 1960.)

Detritus, or mineral particles from
the bottom, are almost always found in
bream feeding on demersal fauna. They may
make up to 80 - 90 percent of the contenta
of the digestive tract by weight (Bogntova,
1963; Shorygin, 1952). Gomazkov (1959) and
Ananitchev (1959) discuss detritus as a
source of food for bream. They conclude
that detritus cannot be sufficient food for
brean although it contains comparatively
large amounts of vitamin B12. The part
played by bacteria is not clear.

The daily food intake (as percentage
of body weight) is 19.5 percent in ponds,
38.4 percent in aquaria for email bream
and 5 9 percent for big ones. The annual
food requirement is the body weight times
15 (Zheltenkova, 1964).

Karzinkin (1952) found in experiments
that one-year-old bream had a daily food
intake of 5.7 percent of body weight in
June, 10.1 percent in July and 6.6 percent
in August. During 92 days the bream ate
16.5 times its weight at the beginning of
the experiment.

Kogan (1963) estimated the daily food
intake of bream in the Tsymlanskoe Reservoir
as 2.5 3 percent of the body weight during
summer. Nebolsina (1962) obtained a similar
result of 2.5 peroent for the bream of the
Volgograd Reservoir. Shorygin (1952)
reported the daily intdke to be 7.4 percent
in the oase of bream aced one-plus in Lake
Glubokoe; the annual intake was equal.to
15 times the body weight.

3.43 Growth rate.

The growth in length and body weight
of many bream populations has been
established during the last 50 years. Most
data were obtained from scale reading and
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Table XIII

Food of bream

Water body Food components Remarks Author

Northern Cumacea, Corophiidae Shorygin, 1952

Caspian Sea Adacna (69 percent by weight)

Tendipedidae, Polychaeta

Gammaridae, Mysidae

Monodacna, Oligochaeta

Volga River Tendipedidae, Oligochaeta Pankratova, 1948

Corophiidae

Vistula River Tendipedidae, Oligochaeta Pliszka et al., 1951

Tipulidae

Danube Delta Tendipedidae bream Botnariuc and Spataru,
1963

flooded
areas

Nematode, Copepoda 6.2-37.5
cm long

delta itself Tendipedidae, Mollusca

Ivankov Tendipes sp. up to 94 percent summer Zhiteneva, 1958

Reservoir Mollusca 10-61.8 percent food

Oligochaeta 10-76 percent

Volgograd Tendipedidae, Oligochaeta Nebolsina, 1962

Reservoir Mollusca

Gorky Zooplankton 33 percent in Zhiteneva, 1960

Reservoir 1957; in other years

Tendipedidae, Oligochaeta,

Mollusca

Tsymlianskoe Tendipedidae, Oligochaeta Kogan, 1958, 1963

Reservoir Mollusca



back calculations and they should be
treated with caution. Numerous data on
the growth rate of bream in European waters
can be found in the works of Balon (1962),
Bauch (1963), Berg (1949), Geyer (1930,
Hartley (1947), Karpifiska-Walufi (1961),
Segestrále (1932, 1933), Shaposhnikova
(1948) and Wundsch (1939).

Table XIV presents some available data
to show differences in growth rate of bream.
It is possible to distinguish two principal
types of bream growth. The first is
represented in Fig. 10 by the curve of the
growth rate of bream in the Ural River delta
and the Sea of Azov; in these cases, a high
growth rate during the first 3 - 4 years is
followed by a pronounced slowdown at the time
of attaining sexual maturity. The second
type of growth rate is shown in Fig. 10 by
the data referring to Lake Tuurula, Gr.
Plbner See and averages for Polish and
German lakes; here the growth rate is
approximately uniform, and there is no
slowing down after sexual maturity is
reached. This type of growth is common
in the water bodies of Central and Northern
Europe.

Vasnetsov (1934) regarded the first
type as representative of bream. He
defined the relative growth index or "growth
characteristic" as

log lt - log lt_i

i.e. the difference between log of length
at age t and log of length at age t 1,

times length at age t 1. He considered
the growth of bream to show two periods in
most cases: the first, or juvenile, with
rapid growth, and the second, after sexual
maturity is reached, with low rate of
growth. The data of Fig. 11 give the
values for the "growth characteristic"
index for three bream populations of
various growth rates. Sharp differences
in the index can be observed most frequently
in the populations from the southernmost
areas of the species distribution (Balon,
1963).

The relation of weight to age is
presented in Table XV for three bream
populations. For length/weight relation,.
ship, Hartley (1947) gave the formulas

3.296
W 7: 0.0065 L

for fork length of bream from English waters.
Fig. 12 presents a relationship between body

weight and length for bream from Lake
Godopiwo, Poland, after Karpifiska-Walug
(1961), and data referring to a number of
other water bodies. These show a similar
trend, although they represent extremely
widely separated populations with different
growth rates. This confirms the opinion of
Geyer (1939) and Wundsch (1939) on a close
correlation between body length and weight
in bream, irrespective of growth rate.

The Fulton condition index does not
show any greater differences in the case of
populations from different lakes and of
diverse growth rate. For instance,
according to Savina et al. (1964) the Fulton
index for seven lakes situated in the north-
western part of the USSR varies from 1.73
in Lake Tiosto to 1.90 in Lake Ilmen.
Shaposhnikova (1948) gave the Fulton index
as 2.20 for the Volga, the highest value
being for three-year-olds, 1.8 - 2.4 for
Lake Itkml, 2.00 - 2.21 for the Dneper delta.
Other authors give similar values for bream
from a number of water bodies, (in
Shaposhnikova, 1948). Starvation forms
are, however, also known among bream, when
body proportions and'condition deviate from
the mean (Ullmann and Mann, 1957).

No correlation has been found between
growth rate of bream and limnological trpe
of lake (Zawisza, 1961). Wundsch (1939
stated that when comparing the growth rate
of different populations of European bream
it was impossible to find any dependence
on the geographic position or climatic
conditions. Shaposhnikova (1948) also
reported that the.geographic position of a
water body and climatic conditions are
rather secondary factors, the effects of
which may be alleviated by food abundance.
The growth rate in different areas is
shown in Fig. 13, from the work of
Shaposhnikova (1948), supplemented by data
from other authors.

The following classification of growth
rate of bream follows JErnefelt (1921),
Geyer (1939 and Wundsch (1939):

FRi/536 Abramis brama $237
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Finnish lakes

German lakes

Polish lakes

Azov Sea

Caspian Sea

In addition, a class of "very good" growth
rate has been introduced, after Shaposh-
nikova (1948), to denote those populations
which reach the length of 31.5 am at the age
of five-to-six years and the weight of 1 kg
and body length of 37 cm at the age of six-
to-eight years. Such growth rates have been
observad not only in estuaries and brackish
waters of southeastern Europe but also in the
Bodensee (Haakh 1929, in WUndsch, 1939), the
Vistula Lagoon (Filuk, 1957) and among survi-
vors in smaller lakes after winter-kill (Kar-
piAska-INalud, 1961).

A number of authors, from Järnefelt

Temperature

Combination of factors

Food abundance, combination

of factors

Food availability, length

of growing season

Abundance of bream and food

availability

(1921) to Laskar (1948), have drawn attention
to the dependence of growth rate upon the
quality and quantity of food. This is very
noticeable in retention reservoirs during the
first period of their existenoe (Elizarova,
1962; Iliina, 19601 Márketova, 1958;
Shaposhnikova, 1948). But in lakes no olear-
cut correlation between the abundance of the
profundal fauna food and the growth rate Of
bream can be established if other factors are
not taken into consideration (Wiandsch, 1939;
Karpiriska-Walud, 1961; Zawisza, 1961).

Some other opinions concerning growth
relations may be summarized as follows:

Segestrgle, 1932

Geybr, 1939

KarpiAska-Walud, 1961,

Zawisza, 1961

Dementeva, 1955

Zemskaia, 1958, 1961

Age (years) at which
Rate of standard (total length weight of 1 kg and
growth at age 9 ( standard length of

37 cm aro reached

good 31.5 (37.5) before 11

medium 25 - 31.5 (30 - 37.5) before 14

poor less than 25 (30 ) after 14

Stock in: Factors affecting growth: Author:
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Figure 11. Vasnetsov's growth index: (1n 1t in lt_i)
1. Ural River, 2. Tuusula Lake both from Vasnetsov
(1934), 3. Charzykowo Lake (Stangenberg, 1950)
calculated by Baba (1963).



2500

2000

1500

1000

500

100

-- Goldopiwo Lake Poland

2 A ItkuUlake USSR, Syberia

3 Tuusula Lake Finland

I. a Sea of Azov

S Gr Plöner Lake, N. Germany

a

o

Figure 12. Length/weight relationship in bream

45 SO Standoidiengsb,crn

3:44 FRi/536 Abramis brama

16 15 20 25 30 0



F
i
g
u
r
e
 
1
3
.

G
r
o
w
t
h
 
r
a
t
e
e
 
o
f
 
b
r
e
a
m
 
i
n
 
t
h
e
 
a
r
e
a
 
o
f
 
i
t
s
 
n
a
t
u
r
a
l
 
d
i
s
t
r
i
b
u
t
i
o
n
.

C
i
r
c
l
e
s

f
r
o
m
 
S
h
a
p
o
s
h
n
i
k
o
v
a

(1
94

8)
T
r
i
a
n
g
l
e
s

s
o
m
e
 
d
a
t
a
 
f
r
o
m
 
T
a
b
l
e
 
X
I
V
.



3.44 Metabolism.

The available data are presented in
Table XVI and Figs. 14 and 15.

Kuznetsova (1958) studied the oxygen
requirement of bream from fertilization of
egg until the larvae attained a weight of
2 g. According to Vinberg (1956) a rough
estimate of the standard metabolism of
bream at 20°C can be obtained from the
formula:

(11/ 02 mi/b/ = 0.3 w0.8

or
Q2/calories/da3/= 36 w0.8

where "w" is weight in grams.

No data on active metabolism has been
found.

3.5 Behaviour

3.51 Migrations and local movements

Bream from the estuaries of Black,
Caspian and Azov Seas have been described as
semimigratory. The spawning and winter
grounds of those populations are in the lower
reaches and deltas of large rivers, while
their feeding grounds are in brackish sea
areas. Consequently two periods of mass
migration are observed: spring and autumn.
The spring migration of the Caspian bream
begins with the melting of ice on the sea.
The first group of bream start their up-
stream migration at the beginning of April,
while the second and larger run lasting for
15 30 days begins when the water of the
river reaches the temperature of 80C.

After spawning, bream return to the sea
and disperse to feed. They school at the
end of July and in August. The autumn
migration in the northern part of the Caspian
Sea begins in August and reaches its peak in
October. Bream spend the winter in the
deeper parts of rivers, not far from the
places where they discharge themselves into
the sea (Dementeva, 1952a; Berg in Berg et
al., 1949).

Only a part of the bream population of
the Aral Sea spawn in rivers, while the rest
spawn in the areas surrounding river mouths.
In March April bream ap ar in coastal
areas to breed. After spawning, bream move
to marine feeding grounds and return to the
shore in September October. In December
bream aggregate near the Syr and Amur-Daria
Rivers (Morozova, 1252). Velikokhatko
(1941, in Berg 1949) distinguishes two forms
of Dneper bream: a "winter" form which
migrates up to 100 upstream and "spring"
,fish which occur in the lower reaches of the

river. The runs of the "winter" form begin
in autumn, at the end of September and in
October,'and they last all through the winter.
The "spring" form is not so numerous as the
"winter".one and starts its migration in
spring. Young bream reaohing the length of
25 30 mm swim seaward.

The results of tagging carried out in
German rivers and in the middle Vistula
(Pliszka, 1951) prove' that most of the
population does not migrate for long
distances. Similarly, the observations of
Sakowicz and Baokiel (1953), on the migrations
of fish along canals linking lakes with dense
bream populations, did not reveal any olear
cut migratory trends.

Within particular lakes, however, there
occur local migrations which in some degree
resemble those of semimigratory bream of
the NorthEuropean big river estuaries.
Driagin (1949) describe& the spawning
migration of bream from Lake Pakovsko, USSR,
to adjacent rivers. .Tagging was carried out
in Lake Sniardwy, Poland, (unpublished data
of the Inland Fisheries Institute in Olsztyn)
on a spawning ground where they were very
abundant. Tagged fish were caught on feeding
grounds over the'whole lake in summe4 and
they were found on a thering ground in
winter, when 40 tons of bream were taken in
one seine haul.

3.52 Schooling.

Bream school in early stages of their.
development (Vesnetsov et al., 1957) after
reaching the length of ITmm (Paiusova,.1961).
These schools or aggregations, known also as
"elementary populations" (Lebedev, 1946),
differ in individual size, size distribution,
condition factor and degree of infestation
with metacercariae. Paiusova (1961) observed
separate aggregations of young bream for two
weeks. The behaviour of those bream was not
observed. Observations on bream in an
aquarium suggest that they school when
excited and they scatter for feeding.
Ohlmer and Schwarzkopf (1959) proved that the
swimming velocity of bream studied
individually increases with their length,
from 0.66 m/sec. when they are 12 16 em
long to 0.90 m/seo at the length of 24-28 am.
Bream, when studied in a school, swam 0.65
0.68 m/seo irrespective of their length'
(cf. also section 3.51).

3.53 Responses to stimuli.

Bream are able to seo light of wave-
length 400-710 mg, their greatest sensitivity
lying between 600 and 630 mp. At dusk they
are most sensitive to rays of 540 mg. The
number of pictures a bream can distinguish
in one sec is 55 (Radakov and Protasov, 1964).

3: 6 FRi S36 Abramis brama



Table XVI
Respiration rate of bream

weight(days) 0 consumption AuthorAge (g)
2

Embryo

Larvae

0.655 mg/h/g

mm3/h/10 larvae

Kuznetsova,1958

Nikiforov,1953

20 0.080 0.84

25 0.100 0.38

30 0:120 0.42

45 0.210 0.42

60 0.200 0.42

Older bream at to = 20oO mg/h/g Ivanova,1939

38.7 0.177 in Vinberg,1956

69.5 0.165

102.9 0.114

3:47FRi/S36 Abramis.brama



Figure 14. Metabolio rate of bream and temperature
(from Vinberg, 1956, after Bogdanova
and Streloova, 1953).
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Figure 15. Respiration rate of bream and oxygen content
of environment at 20°C (from Vinberg, 1956).



The reaotion to light changes with age.
Privolnev (1956a) found that bream younger
than 15 days shun strong light, from the
15th to the 20th day-of their life they got
more photophilous, and they a in avoid
light when they are 40 days old.

A positive rheotaxis wee observed by
Aslanova (1952) among bream 4.5 - 5.5
long, when the water current was 3.32 opfsec.
Bream aged two-to-six years, which were
24 - 35 am long, took an upstream position
in flow rates of 4.54 - 8.46 cm/sec.

A drop in the oxygen content of water
to 1 or 1.5 mgil caused bream to leave that
place and search for another where the
oxygen content was higher (Alabaster and
Robertson, 1961). Privolnev (quoted by
Vinberg, 1956) observed restlessness amone
bream at an oxygen content as high as
2-2.5 mg/l.

Bream of the southern region of its
distribution avoid salinities higher than
12.9 %o (Karpevich, 1955).

According to Lenkiewicz (1964), Young
bream of 6-10 cm, studied in November and
aoclimatized for one-to-five days at
7-8°C, showed a preference for water of
temperature 9-19°C (avera 13.75°C); but

when acclimatized at the temperature of
14-25°0 they preferred a higher tem rature,

from 13-24°C (average 18.9°C). Bream bred
in an aquarium at room temperature for 6
months showd a preferenoe for temperatures
from 26° to 28°0 (Roroszewicz, unpublished
data).

The bream is sensitive to direot
eleotrio current of field intensity equal to
0.66 V (Bodrova and Kraiukhin, 1959). At
the intensity of 3.64 V eleotronaroosis
takes place. The reaction to alternating
current (Shentiakov, 1964) begins with fin
twitching at about 0.46 - 0.77 V, head-to-
tail voltage ("Gestaltspannung" in German,
denoted by UR).

As the electrio field strength grows,
the twitching of fins inoreases, there are
body jerks, uneasy swimming around, then
sudden swimming for long distanoes and
convulsive movements of the body. Shook or
tautening of fins and the whole body,
twitching and at last complete immobility
take place at UR o 2 to 3.5 V, depending on
the body length, at the water resistanoe
3035 Ohm/am.

3:50 FRi S36 Abramis brama



FRi 536 Abramis brama

4 POPULATION

4.1 Structure

4.11 Sex ratio

Available data are presented in Table
XVII. In the oatohable populations females
usually predominate. It may be assumed
that the same is true of the population as a
whole owing to the greater mortality rato
among males (Alm, 1959). In older age
groups the proportion of females keeps in-
oreasing.

During the spawning season far more
males are taken and up to 80 percent were
reoorded by Shaposhnikova (1948). This is
because males remain longer on the spawning
grounds (of. section 3.16). In bream ag-
gregations observed in the Sea of Azov,
called "elementary populations" by Lebedev
(1946), the sex ratio varied widely, ranging
from 48 to 80 pereent of females. To sum
up the available datas

the ratio among young bream is close
to 1 : 1;

the number of males declines faster
than that of females as bream grow older;
females predominate in older age groups;

in the spawning aggregations usually
females predominate before spawning whereas
males are more numerous during spawning;

in feeding aggregations the ratio
varies.

4.12 Age composition

Table XVIII exemplifies age composition
in bream catches. Populations from northern
waters (Siamozero) are composed of more age
groups than those from southern waters.

The composition of a population varies
from year to year, particularly in heavily
exploited populations (e.g. Caspian Sea)
owing to considerable variations in the
abundance of different generations (Fig. 16).

Age at first capture is frequently two-
to-three years (Table XVIII). In the lakes
of northern Poland it is five-to-six years.

The average aae of bream caught in the
northern Caspian Sea (LUkashov, 1961) was

4.5 in the years 1937 - '48 and 3.6 in the

years 1953-' 58. In the Sea of Azov it
ranged from 4.5 to 5.5 in 1939-'47.

The most abundant age groups of bream
caught in northern waters are:

'Siamozero 7 - 12 years

Vistula Lagoon 3- 8 years

Vistula River 4- 6 years

Lakes of Northern Poland 6 - 10 years

In the Danube estuary 76 percent of the
bream caught are two years old (Popescu,
1958),

The age composition in the populations
caught varies in the course of a year, as
shown in Table XVIII for the Caspian Sea.
In spring, older individuals are usually ta-
ken in spawning aggregations.

Age at maturity - cf. section 3.12

Maximum age - cf. section 3.31

4.13 Size composition

The composition of bream populations in
length groups are illustrated by the data ef
Dementeva (1955), for catches with a gear
called "lampara" in the Sea of Azov. The
catches comprise individuals ranging from
5 to 51 am in length (Fig. 17). The varia-
tions in the size composition are in agree-
ment with the variations in age composition
(cf. section 4.12), so that bream 7 cm long
dominated in the Sea of Azov in 1948, while
bream 27-35 am long were predominant in 1952.
In commercial catches from various waters the
length of bream was as followsz

Nogat River 28 - 57 cm body length
(Vistula estuary) (Badkiel unpublished)

Vistula Lagoon 15 - 60 cm total length
(Filuk, 1957)

Elbe River 22 - 57 cm total length
(Bauch, 1958)

21 - 38 cm total lengthDanube estuary
(Popescu, 1958)

Size at first capture: cf. section 6.12.

The average lengths of bream caught in
various waters vary, due to differences in
the abundance of generations, variations in
growth and also exploitation.

In 1929-'39 the average length of bream
caught in the Volga Delta ranged from 24.5 -
31 cm (Dementeva, 1952) due to variations in
the abundance of generations. A decrease in
the average length of bream caught today, as
compared with bream caught during the Middle
Ages and in prehistoric times, has been ex-
plained by changos in the methods and inten-



Danube River,
Czechoslo-
vakia

Volga estuary

Volga estuary

Volga estuary
and Azov Sea'

TABLE XVII
Sex ratio in bream populations

special collec-
tion

young bream
catch, age 1 and
2

spawning popula-
tion in autumn

commercial catch,
age group:

3

4
5
6

7
8

abt 50.0

abt 50.0

53.0

Balon,1963

Berg,1949

Berg,1949

Dementeva,1952

Locality
Data

obtained from
Percent of

females
Author

Szczecin commercial catch 63.8 Pecza1ska,1963
Firth, 1956-1959
Poland

Szczecin
Firth

commercial
catch, age
group:

P9cza1ska,1963

2 43.3
3 55.9
4 70.5

5 59.7
6 61.6
7 60.0
8 65.0

9 64.0
10 70.0

11-15 78.'7

German lakes abt 50.0 Wundsch,1939

Vistula River
Poland

commercial catch
age group:

Zawisza,1951

3 46.0
4 39.0
5 48.5

6-10 55.5

42 FR1/S36 Abramis brama

28.6

45.3
64.0
78.2

87.5
100.0
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sity of exploitation. So, for example, ex-
cavations from the first eight centuries
A.D. revealed that the average length of
bream from Lake Pskovskoe was 39.6 am,
whereas the average for 1951 is 33.1 cm.
Excavations in the vicinity of Lake limen
from VII to IX centuries A.D. revealed the
average length to be 42.4 am; today it is
30.5 am (Nikolskii, 1958). Similar tenden-
cies have been observed in bream from the
Sea of Azov (Nikolskii, 1958), the average
length being:

5,000 years ago, about 36.0 am

According to Tsepkin (1964), 'bream ave-
raging from 28.9 to 29.5 am mere caught in.
the VI - XI centuries A.D., in the estuarY
of the Amu.7Daria River, where it enters the
Sea of Aral. It must be stressed that 5,000
years ago bream comprised only two percent
of all catches, whereas today they amount to
some 39 percent.

Size at maturity cf. section 3.21.

In lakes, adult bream inhabit deeper
regions. In the shallow coastal waters of
lakes only young :bream, about 4 cm long, are
found, and these occur only in small numbers
even in the vicinity of spawning grounds
(Backiel, 1953). In running water, larger
bream avoid shallow places. They move to
deeper waters within one month of hatching
(Backiel, 1958).

The same applies to the Volga (Demen-
teva, 1952a; Tanasiichuk, 1952, 1959), and
to the Amu-Daria and Syr-Daria (Berg, 1949)
where young bream move to deeper water and
to the brackish water of the estuary. As
early as July, bream about 2 cm long have
been found in brackish waters (Dementeva,
1952a; Paiusova, 1961; Tanasiichuk, 1952).
The data concerning the age distributipn in
autumn and spring catches in the Northern

1947 1948 1949 1950 1951

18 13 12 10 10

96 130 40 40 66

Caspian Sea (Table XVIII) ehaw'differences
in bream size in various places and seasons,
connected with spewning migration.

According to Berg (1949) the maximum
weight of bream is 11.55 kg. Toner (perso-
nal communication) reported that a 5.3 kg
bream has been caught in Ireland. Bauch
(1958) gave 8 kg as the maximum weight in
the Elbe River. Lebedev (1961) mentioned
the length of 74 cm as the maximum for
bream, (cf. section 3.31).

4.2 Abundance and density

4.21 Average abundance

No information is available on any at-
tempt to estimate the abundance of bream by
tagging or from data on fishing effort and
catch. Karpevich (1955) estimated the so-
called "Promyslovyi zapas" (available cam-

_

'mercial stock) of more than three-year-old
bream of the Sea of Azov to be 39.4 million_ _

:fishes in 1947 and 47.7 million fishes in
A949-'50. The areas where bream gccured were
17,000 - 18,000 km2 and 10,000 km' respeo-
tively. Therefore it is possible to calcu-
late that average numbers of bream older than
three years were 22 per hain 1947 and 48 per,
ha in 1949 and 1950.

4.22 Changes in abundance

Changes in abundance caused by hydro-
graphic and other conditions were studied in
the Sea of Azov by Maiskii (1955). He esta-
blished the area where bream were present,
and then the relative density was found in
various places of that area by means of
catches made with a net called "lampara",
which can take fish from 5-50 cm long. The
numbers of fish caught are an index of rela-
tive abundance, acCbiding to the author. The
results were as follows:

in 1925 " 34.3 am
" 1929 " 31.0 cm
" 1955 " 29.4 am

Year 1937 1940 1946

Area where
bream were
found
(thousand km2)

22 20 15

Relative abun-
dance
(million fish)

161 62 120

4:6 PRi/536 Abramis brama



A shrinkage of the area of occurrence,
and consequently a drop in abundance, were
caused, according to Karpevich (1955) and
Maiskii (1955), by an increase in the sali-
nity of the Sea of Azov, as a result of flow
regulation of the Don River where retention
reservoirs have 'breen built.

Tanasiichuk (1952), Dementeva (1952a)
and Koblitskaia (1961) have pointed to the
dependence of the abundance of young bream
on the water level of the Volga delta. A
high, although not disastrous, water level
lasting for 12-15 days during bream spawning
,and egg and larval development and then a
lowering of the water leve/ favour the deve-
lopment of a numerous generation. Romany-
chova (1958) noticed a similar correlation
between the strength of year-Classes in the
Aral Sea and the water level in the Amu-Daria
,River. His suggested explanation is that.a
_high ,water_levelmakes bream more difficult
to caich and therefore more bream reach the
spawning grounds.

Changes in hydrological conditions and
an increase in the water area resulting from
the building of retention reservoirs gene-
rally cause a,rise in the abundance of bream,
both in absolute and relative numbers
(WUndsch, 1949; Badkiel, Kossakowski and
Rudnicki, 1956; Alkolskii, 1948; Sebentsov
and Meisner, Mikheev, 1953; Vasilev, 1956).

The following four reservoirs may serve
as an examples

Reservo ir

In all these water bodies the catches of
bream increased with the lapse of years.

Year of fishery
exploitation

Pape (1952) drew attention to the un-
desirable effects of river bed correction
upon the population of bream. He was con-
vinced that a drop in catches (mainly bream)
in the Elbe from an average of 56.6 kshilaa
between 1896 and 1928 to 18.5 kg fish/ha was
caused largely by cutting-off or destroying
lentic environments and by pollution. Bauch
(1958) was of a similar opinion. Hydro-
graphic conditions should be accepted,
therefore, as one of the most important fac-
tors influencing the abundance of bream.

Nikolskii (1954) drew attention to the
effects of climatic changes and stated that
5,000 years ago bream were the main fish in
the catches in the drainage basin of the
White Sea; and now they are caught there in
negligible amounts. The retreat of bream
from those waters is connected with cooling
down of the climate.

- Biotic factors.

Competition for food is mentioned as an
important factor but no reliable data are
available (cf. section 3.33). Tanasiichuk
(1952) stated that a decrease in the popu-
lation of Blicca bjarkná L. in the Volga
delta favours a better survival of bream.

Predation on bream is inconsiderable
and cannot really affect the changes in
abundance (cf. section 3.34).

An invasion of parasites can have se-

Percentage in catches

Möhne, to 12th year very low
Westfalen
(highland) 12th - 14th. years up to 8.3 percent

gtmuch6w, 1st -, 4th years 1.0 percent
Slask, Poland
(lowland) 13th - 20th years 75.0 - 90.0 percent

Kutuluk, 1st - 5th years considerable amounts of
Middle-Volga, young
USSR
(lowland) 8th - 10th years 34.0 - 42.0 per cent----- o o m ------ o o o o o ......... o o o o o o o
Rybinskoe,
USSR
(lowland)

FRi/536 Abramis brama 4:7

1945 9,5 percent

1951 35.8 percent
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rious effects (cf. section 3.35).

- Effects of exploitation.

A break in bream exploitation in the
group of "Siamozero" lakes in 1940-'42
caused an increase in the abundance of 1941-
'43 generations (Balagurova, 1963). An in-
crease in brean catches in Polish lakes du-
ring the years 1958-65 was partly due to
greater legal sizes and stocking (Zawisza, in
Backiel, 1965).

According to Dahl (personal communi-
cation), brean in Danish lakes is underfished
and therefore numerous. Hofstede (personal
communication) is of a similar opinion con-
cerning Dutch waters.

The importance of exploitation in the
changes in the abundance of fish, including
bream, is commonly accepted.

4.23 Average density.

From the.data quoted by Karpevich (1955)
it has been calculated that in the Sea of
Azov there were 22 individuals/ha in 1947 and

48 individuals older than three years in 1949
-150. The average yield was 6.6 kg/ha (Table
XIX).

Data presented in the table show diffe-
rences in the average density of a bream
population. The intensity of catches is not
known, and therefore water bodies exploited
in a similar way for a long time have been
selected. Thus it may be assumed that dif-
ferences between catches result from dif-
ferences in population density.

The differences are even more distinct
when a group of 238 lakes exploited in Po-
land is taken into consideration (Leopold,
data Inland Fisheries Institute). This ape-
cies was not taken at all in three of the
lakea, and the amount of bream caught in the
remaining lakes was as follows: In 27 lakes

(11.3 percent) less than 1 kg/ha; in 26
lakes (10.9 percent) 10-20 kg/ha; in 3 lakes
it was higher than 20 kg/ha, the maximum
yield being 27 kg/ha; in the remaining lakes
(76.5 percent) the yield was between 1 and 10
kg/ha. The average yield per ha, which to a
certain decree supplies information on the

density of bream, does not depend on the area
of a lake (Leopold, personal communication).

4.24 Chances in density

Catches per unit of fishing effort with
various types of gear are very diverse in
the lakes of Northern Poland. Average valuee
are presented in Table XXIV (Section 5.41).

The catches near the Volga delta in the
Caspian Sea per 100 gill nets are given by
Dementeva (1952); they vary with the region:

Region Western Central Eastern

kg/100 nets 0.9-2.2 3.7-23.4 in single cases
up to 5.0

In the Volga delta, the farther from the sea
the lower catches per unit of fishing effort
were reported, e.g. in 1937:

Delta region Lower Central Upper

kg per 218.52 44.61 6.69
Seine haul

Tanasiichuk (1952) included the results of
catches made with a fry trawl in the Northern
Caspian Sea and information on salinity:

The few examples mentioned above illustrate
the enormous variability in the bream popu-
lation density in fresh and brackish waters.

Seasonal variation of available stock is
shown in Table XXIII. This variation is a

Salinity No. of Bream per hour

o

trawling

903

1051
2

1063
3

236
4

210
5

265
6

251
7

375
8

23
9

6
10

121
11

106
12

24
13

7
14

o
15

o
16



Table XIX
Amount of bream caught per ha of some water bodies

Water body
Bream in
kg/ha

Percentage of
bream in total

catch
Author

Sea of Azov 6.6 9.1 Bervald,1952

North-Cas pian 4.1 13.0 Bervald,1952

Aral Sea 1.8 36.0 Bervald,1952

Siamozero,
Karelia,USSR

Ijssel Lake,

0.2- 0.3

1.5 3.0

Balagurovap/963

Hofstede, pers.comm.
Netherlands

North.-eastern
German lakes:

Griminitz
(data for 2 years)

11.8-24.3 58.0-72.9 Tesch,1955

Mügelsee
(2 years)

12.0 30.0 Tesch,1955

Sacrowersee
(6 years) 0.3-7.7 1.7-50.6 Tesch,1955

Tallensee
(3 years) 3.7-15.0 6.5-18.4 Tesch,1955

Polish lakes:

Average for all
in 1950-1964

4.73 19.25 Leopold, pers.comm.
(Dpt.Economics,Inland
Fish.Inst.)

minimum (1957) 3.14 17.55

maximum (1952) 6.79 23.87

FR11536 Abramis brama 419



4:10 FRi/536 Abramis brama

result of winter or spawning aggregations.

4.3 Natality and recruitment

4.31 Reproduction rato

Zemskaia (1961) estimated annual egg
production rates for the bream of the Volga
Delta (Fig. 18). She multiplied an average
fecundity by the number of females probably
reaching the spawning grounds. Numbers of
eggs deposited varied from 520 to 3,962 mil-
lion million in 1936-'49.

For eurvival in embryonio and larval
phases see sections 3.21 and 3.22.

- Forecasting of potential yields.

An estimate of the density of young
fish, made during their seaward runs in the
Volga delta by Tanasiichuk (1952), has beenused
to forecast the relative abundanoe of year clas-
ses in batches (Dementeva, 1952; Dementeva,
1952a; ,Zemskaia, 1961). There is a direct
relation between the number of young bream
caught during one hour trawling and year
class strength calculated by the Derzhavin
method, as shown by the approximate formula:

Ni

Nb

ai Or
Ni aab b

axoNb

where: ax, ab are number of young per one

hour of trawling in the years x and b, Ni
and Nb are year class strengths in the years
x and b.

As seen from Fig. 19, such calculations
may contain considerable errors. It should
be mentioned that the correlation between the
density of young and the year class strength
was close in 1931-'38, the correlation coef-
ficient being 0.91 (Monastyrski, 1952).

4.32 Factors affecting reproduction

The water level in the estuaries of the
Volga and Amu-Daria affects decisively the
number of larvae hatched (cf. section 4.2).
A sudden lowering of the water level in the
river after spawning causes drying out of
eggs (cf. sections 3.21, 3.22).

The amount of food available for larvae
and young fish is mentioned as the main factor
influencing the brood strength (Zemskaia,
1964 Dementeva, 1955; Nikolskii, 1953; and
sections 3.22, 3.35). According to Karpevich
(1955), the survival of four-day-old bream
larvas in the Sea of Azov, in water of sali-
nity 0 - 7.5 %40 and temperature of 17°C, was
reasonably high and it did not depend on

salinity; an increase in salinity above
7.5%o caused increased mortality. A similar
resistamos was shown by 11-day-old larvae to
salinities of up to 7.5o.

4.33 Recruitment

Monastyrskii (1952) proposed to divide
the spawning population into two parts on
the absence or presence of spawning marks on
scales:(a) fishes spawning for the first
time and (b) those repeating their spawnings.
The spawning population of bream in the in-
land seas of the southern USSR is the main
object of exploitation. Therefore fish which
have not yet spawned are to a certain degree
recruitment to the fishable stock. The age
distribution of that part of population is
shown by data referring to the bream of the
Northern Caspian Sea (Table XX). In the
catchable stock of Caspian bream, the rela-
tive numbers of recruits defined as above
varied frbm 42.2 to 87.7 percent, depending
on brood strength, in the period 1933-'39.
Relative numbers of recruits can be higher
in lightly exploited populations. Varia-
tions in the growth rate of bream and resul-
ting changes in the average age at whioh sex-
ualAaturity is reached affect the recruit-
ment rato (cf. sections 3.12 and 3.43).

Recruitment may proceed during the en-
tire growing season or only in the warmer
period. Fig. 18 shows the ratio of eggs de-
posited by bream in the Vblga delta to the
density of young fish. As can be seen, there
is no simple.correlation. In our opinion it
is very characteristic that maximum numbers
of young fish developed from eggs deposited
in numbers below the average (see year clas-
ses 1941, 1942), and this suggests a relation
resembling Ricker's reproduction curves. Ac-
cording to Dementeva (1952) the number of
spawnere, and hence the quantity of eggs
laid, has little bearing on recruitment.

4.4 Mortality and morbidity

4.41 Mortality rates

Average annual mortality caused by
fishing and natural factors was estimated for
the postrecruitment phases of the North-Cas-
pian bream (Lukaskov, 1961) (cf. section
4.5). Balon (1963) from one sample of 256
individuals, estimated total mortality of
bream older than four years to be 65 percent
annually. It follows from the age composi-
tion (section 4.12) that among older ace
groups, particularly in the northern water
bodies, total mortality is less than 50 per-
cent. Tiurin (1962) estimated the survival
of the Lake Ilmon bream using Baranov's me-
thod. The method assumes that if, in a given
sample, maximum age is represented by one in-
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Year

TABLE XX
Age composition Percentage of Northern Caspian bream migrating

for spawning for the first time a.fter Dementeva.1952),
Age years)

2 3 4 5

1933 25.8 45.3 27.5 0.9

1934 0.2 91.2 8.4 0.2

1935 2.8 94.1 3.1

1936 2.4 45.9 51.7

1937 3.5 46.6 36.3 9.8 3.8

1938 0.9 28.3 66.0 2.5 0.7

1939 80.3 17.0 2.7
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Figure 18. Relative abundanoe of young bream in the Volga
Estuary against potential number of eggs
deposited in the same year (data from Zemskaia,
1961).
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Number of young bream per 1 hqur trawling (special trawl)

Figure 19, Year olass strength in the oatohable stock of bream
in the Volga Estuary against relative abundanoe of
young of the same year olass (Data from Dementeva,
1952, for 1931-1935, and Zemskaia, 1961, for 1936
1949).
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dividual then annual survival is a function
of maximum a and the size of the sample.
Tiurin's sample contained.260 bream in age
groups from 2 to 11, from which he estimated
the total mortality rate to be 40 percent.
His estimate of fishing mortality as 22 per-
cent seems to be not very convinoing.

Cherfas (1956) quoted Dementeva's
estimate that the proportion of eggs_which
eventually gave rise to caught fish in the
case of NorthCaspian bream varied from
0.0006 to 0.0220, or from 6 to 220 fish were
caught per 10,000 eg laid.

These data show variatiOns in mortality
rates. As can be seen in Fig. 18, there is a
considerable variation in survival in the
first year, but a more consistent survival
rata in later years of life is suggested by
Fig. 19. The osoillation of the fishing
return coefficient, expreseed by Zemskaia
(1961) in arbitrary units, ranged from 0.01
to 0.18 (ratio 1 3 18).

4.42 Factors causing or
affecting mortality.

Predation by fish is a factor which
usually has little influence on the survival
of young bream (cf. seotion 3.23). When the
density of young bream is great, however,
competitors or predatory fishea may affect
the survival rate (cf. seetion 6.44).

4.43 Factors affecting morbidity
cf. section 3.35.

4.5

Lukashov (1961), in a very short paper,
attempted to apply a mathematical model to
the exploited bream population in the northern
part of the Caspian Sea. The survival rate
was estimated after taking into account the
yearclass composition of the population
fished, during two periods of varying
intensity of exploitation, i.e. in period I:
1937-48, period II: 1953-58. The total
mortality rabo in period I was 0.55 and in
period II ib was 0.80. He estimated fishing
and natural mortalities, without describing
the method in detail, as follows:

Natural mortality Fishing mortality

Period I 0.15 0.40

Period_ II 0.15 0.65

Growth rate parameters to the Bertalanffy's
formula k(tt0))

lt.. L..(1 e

were estimated as:

Lee = 42 cm

k = 0.233

to = 0.62 years

Fr the weight/length relation

Woo= 0.0215 . L3eo

the maximum weight was calculated to be
1,593 grams.

In calculating yield per recruit the
following values have been accepted:

M (natural mortality coefficient) = 0.165

t (age at recruitment) = 2 years

to (age at first capture) = 3 years

ti,(maximum age) = 20 years

Lukashov 1961) was convinced that
increasing to age at first capture) by one
year and diminishing the intensity of fishing
(F) could result in a three or fourfold
increase in yield.

Many Soviet ichthyologists (monastyrskii,
1952; DementeVa, 1952; Nikolskii, 1950,
1953; Dementeva et al., 1961, and others)
view fish population dynamics in a different
way, emphasizing the connections between
dynamic parameters and environmental
conditions and the community, and looking for
causality. The latter has been mentioned
above (sections 4.2, 4.39 4.4). According to
those authors the size of a population
depends mainly on the "feeding base" (the
area and richness of feeding grounds) and
also on spawning conditions. Monastyrskii
(1952) explained variations in the abundance
of a bream population in the region of the
Vc1c delta as resulting from the changes in
those factors and in the conditions under
which young fish live in winter. He stressed
the faot that looking for one factor
responsible for variations in abundance does
not solve the problem.

Nikolskii (1950) pointed to the relation-
ship between food, growth rate and age of
sexual'maturity, and stated that the strength
of fish yearolasses depends on the above
relationship. For the bream of the Volga
Delta region, Zemskaia (1961) found a
positive oorrelation between the food supply
index and the growth rate of bream in the
3rd, 4th and 5th years of life.
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Factors responsible for variations in
abundance may be different in diverse environ-
ments. Thus, e.g. changes in the abundance of
bream in the Sea of Azov and the Don Delta
are connected with variationain salinity
(Karpevioh, 1955). The water level osoilla-
tion in the deltas of the Volga and AmuDaria
are of great importance (Tanasiiohlik, 1952;
Romanycheva,.1958). Water level was also held
responsible for variations in the yearclass
strengths of bream of the Rybinskoe Reservoir
(Ostroumov, 1956).

Numerous authors have drawn attention to
exploitation as the main factor controlling
abundance (Berdichevskii, 1961; Nikolskii,
1958; Tsepkin, 1964; Zawisza, 1961;
Lukashov, 1961).

4.6 Thejulatiou in
and the ecosystem

The bream is a generatively stagno-
philous freshwater species, living also in
brackish waters of a salinity up to 10 %o
(of. sections 2.1 and 3.21). In bigger river ,
it ocours in the middle and lower reaches (e.g.
in the Rhine, Elbe, Danube, Vistulai Don,
Volga). When the current °fa river is strong,
as e.g. in the Amu,-Daria, it occurs only in its
delta (Shaposhnikova, 1950). In small rivers,
even those with very week currents, bream are
found in negligible quantities .(Backiel, 1964).
When a river is divided into zones, the bream
is recognized to be a characteristic species
of oertain physical conditions (Borne, 1877,
and Nowioki, 1882, according to Starmach, 1956;
Rust, 1949; Bauch, 1963). According to Huet
(1949), a brean zone oomprises those river
stretches of slope less than 1 in 2,000 and
which are from 5 m to 300 m wide; according
to Starmach (1956), a bream zone comprises
river stretches of slope between one in 800
and one in 10,000 and 15 200 m wide. Bauch
(1963) defined that zone in a different way,
namely: besides bream and white bream there
are found numerous species which also occur in
the lakes of the German Lowlands including
sporadically Barbus barbus; the bottom is sandy
and muddy; lotio environment with abundant
vegetation, the banks overgrown with Typha
andlarIgmites.

The fishery olassification of the lakes
in Germany, Poland and USSR also accepts the
bream as a characteristic species (Bauch,
1963; Sákowicz, 1952; Cherfas, 1956).

Among bream lakes, Bauch (1963)
distinguished four subtypes which differ in
certain environmental properties and in
quantities and sizes of bream most often
oaught (Table XXI). Cherfas (1956) defined
bream lakes in the USSR as those which are not
too deep, with a well developed littoral region,
abundant vegetation and a very muddy bottom.
During winter and summer, oxygen exhaustion
often occurs in the deeper layers of water.

4:1

Two subLypes have been distinguished: amelt-
bream lakes and bleákbream lakes, according
to which of these two species is abundant in
the pelagio zone of a lake.

In the bream lakes of Poland, from 17 to
23 fish species are found, but roach, bream
and bleak predominate (Zawisza in Baokiel,
1965).

It should be stressed that the fishery
classification of lakes as described above
has not resulted from an analysis of certain
properties of water bodies and the co-
existence of fish species in those water
bodies, and therefore it ought to be looked
upon as a working conception. It has been
mentioned here since it is very common.

According to limnological typology,
bream lakes are bmezotrophio and eutrophio.

The bream population position in the eco-
system is determined by their abundance, food,
prodatore feeding on bream, and parasites,
some of which have a complex life cycle (of.
section 3.35). The abundance of bream in many
waters can be comparatively great (cf. section
4.2) and therefore it may be concluded that
their part in the ecosystems of lakes and some
braokish waters is considerable.

After studying the food of fish of the
Northern Caspian Sea, Shorygin (1952) etated
that bream feed mainly on Cumacea (more than
25%.of daily intake) and that Cumaces are also
the main food of some Gobiidae (Fig. 20). A
complete list of organisms on which bream feed
shows that many of its items are taken by al-
most all the fish species, but the coincidence
is strongest in case of some Gobiidae and
Diorinus.a_ax.k.i.o and less, although still con-
siderable with Rutilus rutilus 222E1E2. and
Acipenseridao. Taking into account. the area of
fish occurrence in the Northern Caspian Sea,
the biomasa of fish and that of food organisms,
Shorygin (1952: 203) established the relative
intensity of competition for food between the
bream and other fish species (in arbitrary
units) as follows:

Neogobius fluviatilis pallasi, 144
Benthophilus macrocephalus 32
Rutilus rutilus sespkLe. 29
Neo obius melanostomus 21
Acipenser stellatus 16
Acipenser gUldenstUdti 8
Lucio erca lucioperca 6

The food of the carp is similar to that of
the bream, but, since the two fish occur in
different regions, they do not compete. In
fresh waters, the composition of fish species
and food is different (cf. section 3.4), but
the bream is a demersal fish in these waters
too.

Predatory fish attaoks upon bream are
inconsiderable (of. seotion 3.32).
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Alosa broshnikovi
agrochanica

A.br. brashnikovi

A.saposhnikovi

Figure 20. Food interrelations among fishes in NorthernCaspian Sea. Arrows
directed towards prey. Areas of circles relative biomass of
groups indicated. The figure includes only food items which
constitute not less than 25 percent in food of a fish species
(after Shorygin, 1952).
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5 EXPLOITATION

5.1 Fishing equipment

5.11 Gears.

Various types of fishing gear, adapted to
local conditions and to the behaviour of
bream, are used in commercial fishing. In
large water basins (Sea of Azov, Caspian and
Aral Seas, large retention reservoirs of the
USSR) trawls are mainly used but seines,
pound nets and gill nets are also employed.
Winter seines, for fishing under ice, are
used on ice-covered lakes. In summer, beach
seines and various set nets are used.

In Polish lakes, so-called bream gill
nets, mesh size 60-90 mm, height 2.5 - 3.0 m,
length 40-45 or 90 m, are used. Best fishing
results with this gear are óbtained in April
and in October and November. In the Aral
Sea, from 40 to 50 percent of bream are
caught with gill nets (mesh size 60-75 mm),
from 30 to 35 peroent with seines and from
10 to 15 percent with fyke nets (Bervald,
1956). In the Rybinskoe Reservoir, gill
nets, mesh size 50 to 90 mm, as well as
trawls and seines, smallest mesh size 6 mm,

are used (Ostroumov, 1956).

In large rivers, usually river seines
without bag are used (lower Danube, Vistula)
fyke nets and drifting gill nets, less
frequently river seines with bag (Table
XXII).

In the Rybinskoe and Tsimlanskoe reser-
voirs, successful attempts have been made to
catch bream with a trawl, the lead line of
which was equipped with a system of
electrodes supplied with alternating current
(Shentiakov, 1964).

5.12 Boats.

Various fishing craft, ranging from
simple rowing boats or boats with an out-
board motor (lakes, rivers) to trawlers or
drifters (e.g. Sea of Azov, Caspian Sea) are
used, according to the type of fishing gear.

5.2 Fishing areas

5.21 General geographio
distribution.

Bream are taken almost everywhere they
occur (of. seotion 2.1), although oommercial
catches are made only in regions of their
greater concentrations. The richest bream
fishing grounds are situated in the southern
seas of the USSR (Table XXII and XXVI), and
in the brackish waters of the South-oastern
Baltio.

.Exploitation and its intensity in
various waters also depend upon whether
people consider bream as a savoury fish, as
do the fishermen of Northern Germany (Bauch,
1963), people in the USSR (Berg et al., 1949)
and country people in Hungary (Entz, personal
communication). It is considered as a
coarse fish by Danish people (Dahl, personal
communication), and Dutch people (Hofstede,
personal communication), and as of little
value in Sweden (Sasserson, personal
communication). Bream is believed to
compete with other highly valued species in
Danish lakes and in the Netherlands.

5.22 Geographic, ranges.

See sections 5.21 and 5.43

5.23k Depth ranges.

Adult bream are demersal fish. In lakes,
however, they have not been taken by bottom
fishing at a depth of over 40 m. Bream
fishing grounds in brackish waters usually
do not go beyond the 12 %o isohaline, i.e.
they do not reach any great depth.

5.24 Conditions of the grounds.

An increase in salinity in the Sea of
Azov has affected the abundance of bream
(Karpevioh, 1955). The construction of
retention reservoirs has resulted in new
fisheries having conditions different from
those existing in the river, e.g. the
Rybinskoe Reservoir on the upper Volga, whin.,
trawls are used in fishing; this gear was
formerly limited to the sea (Ostroumov,
1956).

River pollution'in Central Europe has
affected fishing grounds, e.g. the Elbe
(Bauch, 1958). A decline in abundance was
noted, and the meat of bream (and of other
speoies) acquired an unpleasant "ohemioal"
flavour and this in turn caused a decline in
demand. In the middle Vistula and lower
Odra, fish developed the flavour of phenol or
its derivatives.

Variations in the abundance in certain
regions and the resulting variations in the
importance of certain fishing grounds are
also related to changes of climate over long
periods of time. Nikolskii (1954) found that
5,000 years ago bream was the main
constituent of all catches in the White Sea
drainage area. Today only single individuals
are taken. Thus the conditions on the
fishing grounds are subjeot to rapid changes
due to the activities of man, whereas the
changes resulting from variations of climate
are slow.
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5.3 Fishing seasons
. _

General.pattern of season(s)

The general distribution pattern of
commercial catches throughout the year is
very much the same in various regions (Table
XXII). Most bream are taken at the time of
spawning aggregations in spring, or in winter
(in freezing lakes). In the warmest period,
i.e. at a time of intensive food intake as
well as great dispersion of fish, the catches
are very small. A few examples are given in
Table XXIII, A'

5.32 Dates of beginning, peak and
end of season(s)

Cf. Tables XXII and XXIII.

5.33 Variation in date or duration
of season

According to Dementeva (1952a) a cool
spring retards the spawning migration of
brean to the Volga estuary, thus shifting
the peak of catches (Romanycheva, 1958).

In lakes, winter catches depend on the
date on which a sufficiently thick ice cover
forms. The duration of the fishing season in
turn depends on winter weather. The lakes of
northwest Poland frequently fail to freeze
and therefore do not permit the use of winter
seines.

5.4 Fishing operations and results

5.41 Effort and intensity

It is difficult to estimate the fishing
effort in a bream fishery since, in lakes,
bream are caught under conditions that vary
frequently, and they are usually caught to-
gether with several other species. Dábrowski

al. (1964) and Leopold and NowakM1964,1964a
1964b, 1964e) made an analysis of caltches in
lakes and established, among other data, the
average (annual) yield of fish caught per
gear per day (Table XXIV). The authors
stress, however, that yield per gear per day
varies widely throughout the year and with
the locality. It can serve only as a cómpari-
son for a large number of data.

Catch per h has been accepted as an ef-
fort unit when catching young fish with a
specially designed fry trawl in the Caspian
Sea and in the Aral Sea (cf. section 4.24).

5.42 Selectivity

Baranov (1948, page 207) stated that the

optimum mesh size (a) of bream gill nets is
given by a 0.2 Lo or a = 7,d,i7- where Lo
is body length in cm and w is weight of
fish in gram.

The availabls_data_on the selectivity of
Some fishing gear in re/ation to the size of
!bream are presented in Table XXV.- In Table
XXIV it is worth noticing that the catch of
bream varied with the use of different types
ef fishing gear, constituting a larger or
smaller percentage of all fish landed. This
depends on the distribution of bream in water',
bodies and on the fishing technique used.
Usually, however,'seines and trawls catch
Smaller fish than other nets. .

In the Rybinskoe and Tsimlanskoe reten-
tion reservoirs an alternating electric cur-
rent has been applied to trawls (a system of
electrodes at ca. 230 v placed along the lead
line, to prevent the fish escaping the trawl).
This device was used in selective fishing:
the average weight of bream caught with the
selective trawl exceeded the average weight of
bream taken with a usual trawl by 22 percent
in the Tsimlanskoe and by 58 percent in the
gybinskoe Reservoirs (Shentiakov, 1964).

5.43 Catches

The available data on commercial bream
catches are presented in Table XXVI. In eome
countries bream catches are recorded together
with the catches of other fresh water species
(partially in the Netherlands and Denmark).

In most countries bream is caught by
anglers and in some exclusively so. The
amounts of bream caught by anglers may be
considerable; e.g. in Belgium, annual ang-
lers' catches are estimated to be 37 tons
(Huet, personal communication in 1963). Ac-
cording to Ramler (1949), the ratio of com-
mercial to sport catches varied from 1 : 1 to
1 t 11 in Lake Sacrower, near Berlin, in 1923
1948.

Similarly around Warsaw, Poland, the
ratio of anglers' catches to commercial
catches has been estimated by tagging, as ab
out 1 i 1.

The number of bream caught by anglers
makes an estimate of the total catch in the
whole region of their exploitation difficult.
From commercial catches only, Table XXVI, the
total annual yield amounts to about 70,000
tons, and 80 percent of this quantity comes
from the fishing grounds of the Caspian, Azov
and Aral Seas.
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5:6 FRi/S36 Abramis brama

Table XXIV
Bream fishing with various gears in Polish lakes

(Data from DOrowski et al., 1964; Leopold and Nowaki'1964, 1964a, 1964b,. 1964c)

Gear
Fishing
season

Size class
of lakes

(ha)

Catch of bream
as percentage
of total catch

Total average
catch per

gear per day
(kg)

No. 0f
lakes
consi=
dered

Winter seine January= up to 100 28.02 245.4
with.bag April 100 500 41.83 323.3 108

500 and more 28.38 500.6

Summer seine July- up to 80 22.32 157.5
with bag December 80 500 19.57 177.9 206

500 and more 6.56 252.3

Fyke nets March up to 100 6.73 1.36
with'rings October 100 500 15.07 1.78 101
37-80 cm 500 and more 10.03 1.52

Fyke nets
(traps)
height ay.

March-
September

up to 1000
1000 and more

15.19
23.98

1.93
1.72 44

100 am

Gill nets,
mesh 30-50
mm

April-
Decemler

Mamry lake
complex
(10,000 ha)

lees than 3.1 2.44

other lakes less than 1700 3.26 21



FRi 536 Abramis brama

TABLE XXV
Selectivity of some gear in bream fishin

Gear (water body) mesh size fish caught Authority

Seine towed by
boat
beach seine
trammel nets

mostly 20-35 am

20-35 cm

35-45 cm
Filuk,1957

gill nets 60 mm 30-74 Filuk,1962
(Vistula Firth)

Trawl and seine cod end 6 mm - 2-17 years old
nets 50-90 mm 6-18 years old Ostroumov, 1956

(Rybinskoe Reser-
voir)

percent of fish under 18 cm
Gill nets in 28 100 Berdichevskii,1959
autumn 1956 and 35 73-90.2
spring 1957 38 70.4-93.8

43 15.1-54.8
(Northern 50 0-1.3
Caspian)

Seines and trawls average body length Berg/1949

nets
24.2-36.2 cm
32.9-37.9 cm

(Northern
Caspian)



Country Catch estimate per annum

Coarse fish: total 800-)1,100 ton (1955-63),
bream is the most abundant. (see editor's note)

Freshwater: total 2,700- 4,b00 ton 1956-59,
bream 100- 200 ton (1956-60),
Brackish water: bream 126 ton (1961)
(e.g. in Lake Aspen, bream 15 percent of 10
ton).

Bream 3,300- 4,500 ton, which is 5-
1 of total freshwater fish yield.

Lake Ijssel: total 10,400-15,800 ton (1955-62),
lar ,= bream and roach 400-710 ton;
"immature fish" 7,600-10,800 ton, includes
small bream.
Other waters: 250-300 ton.

Bream not more than 5% of total freshwater
catch.
Danube: 595 ton (1963).

Danube: 154 kg-48 ton, average 12.6 ton

(1925-58)
Coastal lakes: average 2.7 ton.

Authority

Denmark

Sweden

'Finland

Netherlands

Yugoslavia

Bulgaria

Hungary

Roumania

Germany West

Germany East

Poland

Tabla XXVI (Sheet I)
Bream catches

Bream, average for all commercial waters01,600
ton,-Wliich is to 55 percent of total catch-

Danube estuary: ca 200 to 400 ton (1962-1964),
which is 2-3.8 percent of total catch.
Danube: 457 ton (1963).
Other waters: about same as Danube.

Total freshwater: ca. 10,500 ton; Bream, perch
etc 10,100 ton.

Total freshwater: 3,200- 4,100 ton (1960-1964),
Bream 900- 1,400 ton

Lakes: total 5,400- 7.000 ton (1956-60),
Bream: 1.3-1.4 th ton.
Rivers: total 800- 1,200 ton (1956-61),
Bream 0.3 t'a t(m.
Szczecin Firth: bream 745 ton (1948-50)
Vistula Firth: bream 300-400 ton (1948-60)

FRi S36 Abramis brama

Dahl,p.c.

Yearbook*

Sasserson,p.c.

V.SOblom,p.o,

Hofstede,p.c.

K.Apostolski,p.c.

Disalov, 1964

Ivanov,p.c.

Entz,p.c.

Ziemiankowski,p.c.

Disalov,1964
Popescu,1958

Yearbook*

Menzel,p.c.

Pecza1ska,1963
Filuk,1962



Table XXVI (Sheet II)
Bream catches

Country Catch estimate per annum Authority

USSR Freshwater: total 420,000-489,000 ton (1956-61) Yearbook*
bream 46,400- 56,300 ton

Bream catch (1936-39) Nikolskii, 1954
Caspian Sea: 47,600-105,300 ton
Sea of Azov (inclu-
ding very little
from Black Sea): 17,800- 47,100 ton
Aral Sea: 9,800- 16,700 ton'
Gulf of Finland: 30- 460 ton
Northwestern Lakes: 830- 17,400 ton
Onega and Ladoga
Lakes: 220- 360 ton
Lake Pskovskoe-Cud-
skoe: 300- 700 ton
Lake IImen: 1,300- 3,100 ton

*/ Yearbook of Fishery Statistics, Production, 1961, Vol.XIV, FAO

PRi 536 Abramis brama 5:9
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6 PROTECTION AD MANAGEMENT

6.1 Reatorivemeasuree.
6.11 Limitation or reduction of

total catch.

Limitation on efficiency. No data are
available on limitations other than those
presented in Table XXVII. Equally no limita-
tions has been imposed on the number of
fishing units.

- Quota limitation.

Fishing was prohibited in some of the
recently constructed retenfion reservoirs in
the USSR (Sebentsov et al., 1953). In some
Polish retention reservoirs there are
quantitative restrictions on fish taken with
nets, bream included. This measure applies
to reservoirs heavily exploited by anglers.

6.12 Protection of portions
of populations.

Closed areas, season, legal sises, etc.
are presented in Table XXVII,

Rescue action of fry in the estuaries of
the Volga, Ural, Dneper, Amu-Daria Rivers
includes bream (Cherfas, 1956). The aim of
this action is to rescue fry remaining in
shallow basins which lose their connection
with the adjacent river as the water level
falls. Young fish are rescued in two ways:
(i) when the bottom of the cut-off basin
is above the low water level of the river, a
canal connecting the latter with the basin is
dug and the young fish are released with the
water; (ii) when the bottom of the cut-off
basin is beneath the water level in the river,
young fish are caught with fine meshed nets
and transferred to the river.

In both cases the number of the rescued
fish is estimated. In 1948 in the USSR,
8,272.4 million young fish were rescued, and
the percentage of bream amounted to 15.3 per-
cent (Cherfas, 1950); in 1953 2,422.7
million were rescued, including 579.6 million
(16.9 percent) bream (Cherfas, 1956).

6.2 Control or alternation of physical
featu-as of the environment

6.21 Regulation of flow.

In many countries the construction of
dams to regulate the flow of water in rivers
has led to changos in the population of
bream. This has been mentioned in sections
4.22 and 5.2.

The regulation of flow resulting from
the construction of a dam on the Don River
affected the abundance of bream in the Sea

6:1

of Azov (Karpevich, 1955). In rivers after
the construction of a dam the bream
population increased (Nikolskii, 1948;
Backiel et al., 1956; Wundsch, 1949).

6.22 Control of water levels.

The construct'ion of dams alters the
water level. The effects are the same as
those mentioned above.

6.23 Control of erosion and
silting.

That, too, is achieved by building dame.

6.24 Fishways at artificial and
natural obstructions.

Although bream use the fishways
constructed at the dams, this is of minor
importance (Sakowicz and Zarnecki, 1954).

6.25 Fish screens.

No screens specially adapted for bream
have been devised. The Soviet electric
screens .of the E RZ U - 1 type (Strakhov and
Nusenbaum, 1959) are used at dams, to direct
fish into the fishways, and in front of
irrigation canals, to disoouraga young fish
from ascending these canals. The screens
are up to 85 percent effective. Bream are
also protected by them.

6.26 Improvement of spawning
grounds.

In the construction of artificial
spawning grounds, use has been made of the
fact that bream spawn on branehes of ooni-
ferous treee placed in lakes (Mikheev, 1951;
Sukhovan, 1959). Floating spawning grounds
have also been used, consisting of bunches of
coniferous tree. twigs or bulrush (Scirpus)
attached every 30-40 cm to ropes hanging
30-40 cm apart from a floating wooden frame.
Mikheev (1951) advised the use of this type
of spawning ground in reservoirs of
oscillating water level, e.g. retention re-
servoirs. But Antipova et al. (1954) found
that bream did not use such spawning grounds
in the Rybinskoe Reservoir, in spite of un-
favourable conditions on natural spawning
grounds. Dudin (1954) sharply criticized
this method, drawing attention, among other
things, to the considerable cost and losses
in eggs. Trials in Poland with floating
artificial spawning grounds have also not
been very succeseftl.

Mention should be mad4 here of the
measures taken on the so-called "poimennye
osera", ox-bow lakes in the Volga delta.
These are flooded during high water in spring
and they serve as the spawning grounds of
bream and other fish (Suvorov, 1948;
Sukhoverkhov, 1948). Improvement is possible
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by construction of a sluice in the canal
linking a lake with the river and securing
a high water level from spring to the end of
August or the beginning of September. Such
a sluice prevents spawners from swimming into
the spawning ground but desirable species may
be released in the lake. In the middle of
August, 196 kg of fry, weighing on avera
1,6 g, was obtained from 1,000 bream spawners
released in 95 ha of lake. Sukhoverkhov (1948)
reported that with careful management 300-400
kg/ha of carp and bream fingerlings can be
obtained from such lakes.

6.3 Control or alteration of chemical
features of the environment

6.31 Water pollution control.

Water pollution control exists in all
countries where bream occur (Economic
Commission for Europe, 1962).

This water pollution control is not
carried out from the point of view of the
bream,s demands only but the criteria of
surface water purity are good enough to the
populatiens of this species.

6.32 Salinity control.

In spite of the fact that an increase in
salinity limits the occurrence of bream (cf.
section 4.2 - the Sea of Azov), not much can
be done to prevent the undesirable effects of
these changes.

6.4 Control or alteration of the bio-
eFj2f'thlo'calfeatiue

6.42 Introduction of fish foods
(plant, invertebrate, forage
fishes).

Invertebrates are being introduced in the
USSR. They are not exclusively organisms
present in the natural food of bream but they
are accepted as food by bream (Karpevich and
Bokova, 1963, 1961; Karpevich and Lokshina, 1965),

6.43 Control of parasites and
diseases - cf. section 3.35.

6.44 Control of predation and
competition.

In the USSR attempte have been made to
regulate the species composition of spawners in
ox-bow lakes which have sluices and are periodi-
cally flooded (Irinarkhov and Tokarev, 1949).
Regulation has consisted in preventing preda-
tory fishes and less valuable species from
entering those ox-bow lakes; carp, bream and
Caspian roach (R.rutilus caspius) were looked
upon as valuabl7 species. Changos in fry
species composition were as follows: in the
spawning grounds under control 59.4-83.5 per-
cent of fieh were valuable while the respect-

ive figures were 20.5-67.8 percent on un-
controlled spawning grounds. Nevertheless
this method has been criticized (Kuznetsova,
1950) since the production of fry on the
controlled spawning grounds proved to be
lower than on the uncontrolled ones.
Kuznetsova (1950) does not attack the basio
idea but she stresses the technical diffi-
culties, laborious control of species compo-
sition of spawners and inconsiderable effects.

6.45 Population manipulation (cf.
sections 6.1 and 6.5).

6.5 Artificial stocking

6.51 Maintenance stocking.

In the USSR some river deltas are
stocked with bream fry reared in the so-
called spawning and breeding farms (Cherfas,
1956). Those farms have ponds lying in hol-
lows separated from the river bed by natural
elevations or by dams with sluices. Such
reservoirs are flooded during high water in
the river or by means of pumps. Young fish
when two months old are usually released by
emptying the pond into the river. Their
numbers are estimated(see section 7). Stocking
with bream eggs was done in the USSR to
strengthen the population in recently
cons cted retention reservoirs (Mikheev
and Meisner, 1954)0

Such reservoirs were stocked with
"spawners, too. Recommendations have been
made to release one female and one-to-two
males per one ha (Bizaiev, 1952; Mikheev and
Prokhorova, 1952).

The transfer of two-to-three year old
bream from lakes having an abundant popula-
tion to lakes and retention reservoirs with
a small bream population is common in Poland.
Some such transfers have been successful.
Wundsch (1949) mentions the stocking of
German retention reservoirs with bream.

6.52 Transplantation
and introduction.

Bream have been introduced into numerous
Sibirian waters (Table XXVIII). These works
are being continued on a big scale in the
USSR, e.g. in 1960-61 Abramis brama orientalis
was introduced into eight lakes and two re-
tention reservoirs and in 1962 into more than
30 lakes and four reservoirs; in most cases
spawners were released (Karpevich and Bokova,
1961, 1963; Karpevich and Lokshina, 1965).

The bream is being introduced into those
water bodies within its natural geographic
distribution where it did not previously occur,
e.g. to some lakes of Finland (SOblom, p.o.
1965) and Poland. It can be stated that its
introduction into the lakes within its
natural occurrence area and its acclimatiza-
tion in Sibirian waters have been successful.

6:4 FRi/S36 Abramis brama



Locality

Ponds and
lakes in the
Iset River
system (near
Sverdlovsk,
West Siberia)

Lake Ubinskoe
(near Novosi-
birsk, West
Siberia)

Lake Zajsan
(East Kazakh.
SSR)

Lake Balkash
(East Kazakh.
SSR)

Lake near
Baikal Lake

TABLE XXVIII

Acclimatization of bream

1863

1929

1949

1949

1954

spawners

spawners

spawners

spawners

Successful, invaded
some sectors of
middle Irtysh river

In 1950 estimated
stock abt. 300 ton of
young bream, in 1951 -
30-40 percent of total
catch

Spawning and fry ob-
served in many places
after 2 years

1958 commercial cat-
ohes about 1.5 ton per
trawl

young observed in many
places in 1955-57

Cherfas, 1956;
Burmakin, 1963

Petkevich, 1954;
Tikhii, 1954;
Volgin and Vertinin,
1964

Goriunova and Serov,
1954

Goriunova and Serov,

1954;
Ivanov and Pecheni-
kova, 1960

Askhaev, 1958

Year of Stage of
first in-
troduction

fish in-
troduced

Results Authority
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(Mrugasiewicz, 1931). At present bream are
reared in ponds near lakes. Similar
attempts have been made in Roumania
(Ziemiankowski, personal communication).

Young fish (bream, carp and eventually
others) are reared in ponds until the middle
or end of August,.then released into a river
by letting out water through a sluice or
similar arrangement. Fishes released are
counted (Cherfas, 1956:275; Kozhin and
Letichevskii, 1953).

7.5 Pond management

Ponds of 50-500 ha in area are filled in
spring, at the time of high water in the
adjacent river. These ponds are without
water from about the beginning of September
until the spring. The importance of early
flooding is stressed, since food organisms
can then develop.

Emergent plants overgrowing ponds and
their control are a serious problem (Kozhin
and Letichevakii, 1953). To secure suitable
spawning conditions, grasses should be sown
in autumn (Letichevskii, 1965).

7.7 Disease and parasite control

The spawners (of bream and other
species) should be carefUlly examined and all
individuals either injured or having external
parasites ought to be discarded (Cherfas,
1956). Apart from that, the drying out of
ponds should be looked upon as a means of
controlling diseases and parasites.

7.8 Harvest

Some data on the yields obtained by the
farms of this type are presented in Table
XXIX.

7.9 Transport

Live,eggs deposited on a substratum of
coniferous-tree branches have been
transported in the USSRUikheev and Meisner,
1954). Eggs on,chopped branches of coni-
ferous trees were put into impermeable card-
board hoxes and the twigs were interlaid with
wet naPkins. After 8.5 h of transportation
the eggs werein good condition.

In Poland, young bream for stocking are
usually transported in autumn in tanks,
trucks or lorries with tarpaulin and barrels.
From 20-50 kg of fish is put per 1,000 liters
of water, depending on the time required for
transportation.

7 POND FISH CULTURE

Bream have not been reared in ponds until
reaching marketable size. Nevertheless, the
rearing of young fish has much in common with
pond fish culture.

-7.1 Procurement of stock

Bream spawners are caught in the waters
adjacent to a fish farm during their spawning
migration in the spring (in May) (Cherfas,
1956; Syrkov, 1953; Kozhin and Letichevakii,

1953).

7.2 Genetic selection of stocks

Genetic selection of stocks has not been
attempted.

7.3 Spawning

Bream spawners are released in a pond
having proper spawning conditions, usually
together with carp spawners and occasionally
also with Caspian roach spawners (Rutilus
rutilus caspius Jak.) and pike-perch spawners
(Syrkov, 1953; .Nikolskii, 1955). The sex
ratio among spawners should be 1 a 1 (Kozhin
and Letichevskii, 1953) and 5-11 females are
released per ha. The number of spawning fish
released depends on the quantitative relation
of fish species, female fecundity and the sur-
vival rates of young fish (Cherfas, 1956).
According to Kozhin and Letichevskii (1955),
survival was between 3.34 and 8.5 percent from
fertilization of the eggs until the fish were
two-to-three months old.

When necessary, artificial spawning is
used (e.g. when there is no suitable sub-
merged vegetation to induce. natural spawning).
The fertilization is carried out by the dry
method (Russian method). The eggs are then
placed on a substratum of coniferous tree
branches or their adhesiveness is removed by
mixing with river mud for one h. (Cherfas,
1956:119; Vernidub, 1953).

Eggs, on a substratum or after un-
sticking, are put into hatching boxes which
are submerged in a pond or river. Green's
or Chalikov's apparatus sets are used;
these are cases, some or all walls of which
are made of fine-meshed netting.

7.4 Roldin of stock

The so-called spawning and breeding farms
cover an area of about 7,000 ha in the Volga
delta (Syrkov, 1253; Letichevskii, 1965,
cf. section 6.51). There are also farms in
the deltas of the Don, Kuban and Kura Rivers
(Syrkov, 1953). Attempts to rear young bream
were made in Poland before World War II



Marketable live bream are rarely trans-
ported. Privollnev (1956) advised in such
cases the use of the same appliance as when
transporting carp, providing that only 72
percent of carp weight is carried; e.g. in
a railway wagon (car) provided with tanks of
24,000 liters capacity and an appropriate

system of aeration the following quantities
of bream can be transported for two-to-three
days:

water
temperature (°C): 0-2 2-5 5-10 106-15 15-20

tons of fish
(bream): 7.2 6.5 5.8 4.3 2.9

72 FRi/S36 Abramis brama



Year No of
farms

Table XXIX

Harvest from spawning-breeding Farms in Vol Estuary

(after Syrkov, 1953 selected data)

Total area
(ha)

1946 5 1454 46.9 41.4 420

1948 7 1874 62.7 83.8 14.2 318

1951 10 4052 215.7 267.9 6.7 160
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No of fish harvested, millions Harvest
Carp Bream Other species (kg per ha)
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