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Body tension of bream Abramis brama (L.) in homoge-
nous electric field of DC current in relation to direction.
of current flow and to fish length had been investigated

" under aquarium conditions.
It ascertained that, treshold tension values in body dep-
end on initial position of fish in relation to force lines of
electric field and an increase of value in body tension un-
der particular reactions is proportional to length of fish.

An electrification of fishing gear applied toincrease the effects of catching
is closely related to protection problems of non-caught ichthyofauna present
in electric field.

A determination of electric field treshold parameters which cause the par-
ticular reactions and the investigations of physical and biological factors
which influence the change of such values, may contribute towards rational
exploitation of fish resources.

Next to the properties of electric field, specific conductivity of water,
fish species and its physiological conditions, the length of fish is one of the
factors which influence the degree of fish reactions to activity of electric
field. )

An extent of tension in body is related to length of fish. Initially adapted
was such opinion that for the defined species the tension of body is of constant
value M c Millan, 1928), and this was formulated as, "law of con-
stancy in tension of body" (Holzer, 1932). Furtherinvestigations (Ba-
ry, 1956; Nusenbaum, Faleeva, 1961; Szatybetko,
1967; Sentiakov, 1964) provedthat, the biological and physical fac-
tors influence the value of body tension. It had been noted during these in-

*) From Ex-Department of Fish Physiology
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vestigations that, in relation to increase of fishlengthis increasingthe value
of body tension in degree of particular reactions, toactivity of electric cur-
rent.

Tension of body {Gestaltspannung) is defined by value of tension existing
between equipotential lines which run through the beginning and the end of
fish body and at which respective reaction takes place. Obtained results are
valid under such condition only when the axis of fish body is covering with
force line direction of electric field at the moment when current is switched
on (Chmielewski, 1967).

In homogenous field, the value of body tension is obtained from the result
of current field intensity and length of fish, viz.:

U =K-L
r r

where: U - tension of body (V)
K - intensity of current field (X_m )

Lr - total length of fish (L.t.) (cm).

Existing investigations on changes of body tension which had been per-
formed to increase the output of fishing, are still very incoherent owing to
wide variety of species and environment. This calls for further parallel in-
vestigations of physical and biological factors whichinfluence the changes
occuring in fish organism within the field of electric current.

Present investigations were aimed to determine the relationship existing
between body tension of bream, its total length (L.t.) and direction of cur-
rent flow in homogenous DC electric field under defined aquarium conditions.
The characteristics of such parameters for particular species and environ-
ment permit to study the changes which occur in fish organism, under par-
ticular grades of reactions, to activity of electric current.

The investigations had been carried-out during March, on 76 breams Abra-
mis brama (L.) of both sexes (without feeding), originated from PloA Lake,
under aquarium conditions in supply system water of temperature 9t 1°C and
of specific conductivity 286 pS em-1. Total length (L.t.) of investigated fish
oscillated between 18 and 45 cm. The aquarium was out of glass in steel
framing of dimensions 430x150x130 cm filledin with water upto height of 1 m.
The electrodes (100x80 cm) were made out of galvanizedsteelsheetand sus-
pended on insulators at apposite sides of aquarium. Applied the smoothrecti-
fied current with apparatus presented on fig.1.

The investigations were proceeded by control measurements for homoge-
neity of electric field, according to method giveninwork of S zatybetl-
k o (1968), which shown the presence of non-linear zones in vicinity of
electrodes and aquarium bottom. The space of homogenous field of di-
mensions 320x150x70 cm was partitioned with plastic net within aquarium at
55 cm from electrodes and 30 cm from bottom of aquarium.

In first serie of tests, were determined the treshold values for body ten-
sion of first reaction at ascending current (fishheadingtowards cathode) and
at descending current (fish headingtowards anode). In second serie of tests
determined, at descending current, the treshold values for body tension of
first reaction, anodotaxis, electroanesthesia and stupor stages.
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ig.l. Diagram of apparatus for tests of fish reactions in homogenous
electric field of smooth rectified current

Accordingto Scheminsky (1936), for treshold of first reaction
was assumed minimum intensity of electric field at which occured the fish
trembled. The treshold of anodotaxis was determined by inteﬁsity of electric
field at which the fish moved continously towdards anode and reversed to-
wards anode, when direction of current flow was changed. For electro-
anesthesia treshold, defined the tension of electric field at which the fish
became unbalanced, was lying aside without any reactions to mechanical sti-
mulis, but at change of current direction flow, wasimmediately reversing to
head towards anode. Tension of electric field at which the fish was in con-
vulsive condition and did not react to change of current direction flow, was
defined as treshold for stupor stage.

The investigations to determine the tresholdvalues for body tension under
particular reactions, had been carried out seperately witheachfish. Average
time of current activity for defined reactions amounted to about 5 secundes.

Determined value of tension in homogenous electric field within seperated
space (which caused particular reactions) and ‘total length of fish (L.t.)
formed the basis for calculations made according to formula given above,

RESULTS AND DISCUSSION

Treshold values of body tension at first reaction, for the examined fishes
in relation to their behaviour towards the electrodes, are presented in
Table 1. Appearance of first reaction was dependend on direction of current
flow. For three examined fish groups, the first reactionis occuring at lower
values of body tension under ascending current then under descending cur-
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rent. The increase of value in body tension is also dependend ontotal length
of fish (Fig.2).

Table 1

Value of body tension (U_ = K~Lr) of first reaction
related to fish behaviour towards electrodes

Ascending current Descending current

Length of Number
fish (L.t.) | of fish (n)] +><—__== - r —<-
x from-to x from-to
30.0-35.9 6 0.75 0.69-0.79 1.01 0.93-1.11
36.0-40.9 9 0.82 0.76-0.95 1.12 1.03-1.24
41.0-45.9 6 1.09 0.71-0.97 1.29 0.95-1.46

Tension changes of body, in relation tolength of fish examined at descend-
ing current {Tab.2), are showing successive increase in tension under par-
ticular stages of reaction proportionally to length of fish.
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Fig.2. Ur values of first reaction related to fish behaviour
towards electrodes

Highest values and differences in subsequentlength-groups are appearing
at stage of electroanesthesis and stupor. Lowestincrease and differences in
values of body tension were observed under first reaction (Fig. 3).

Smaller specimen were showing higher fragility to current; this is seen
from smaller increasing parameters of electricfield which cause subsequent
stages of reaction.

The differences in body tension ascertained for first reaction at ascend-
ing and descending current, and fo. anodotaxis, electroanesthesis and stupor



Table
Changes of tension values in body (Ur = K-Lr) of particular reaction stages

in relation to length of fish

First reaction . Anodotaxis Electroanesthesis Stupor

Length of Number of U_ (V) U_ (V) u_ (V) u_ (V)
fish fish T : T - i r

(L.t.) () x from-to x from-to x from-to x from-to
18.0-24.9 13 0.74 | 0.71-0,79 1.54 | 1,33-1.68 | 2.17 | 1.65-2.39 2.87 | 2.50-3.00
25.0-31.9 8 0.95 | 0.93-0,99 1.63 | 1.54-1.73 | 2.67 | 2.33-3.08 3.84 | 3.56-4.14
32.0-38.9 29 1.09 | 1.00-1.20 1.96 | 1.71-2.20 { 3.09 | 3.00-3.19 4.56 | 3.90-4.92
39.0-45.9 26 1.18 | 1.09-1.26 2.26 | 2.10-2.45 :%.16 3.10-3.48 4.85 | 4.62-5.04
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Fig.3. Ur values of particular stages of reactions related to length of fish

of bream at descending current only, support the results obtained on other
species of fish (Blasius, Schweizer, 1893; Daniulite,
Malukina, 1967; Szatybetltko, 1971). Itis apparent thus, that
not only the nature of reaction, but alsothe parameters of electric field re-
quired to cause the reaction, are strictly related to direction of current
flow,

Basing on observations of Halsband (1965), a fish may be consi-
dered as electrolytic conductor of small dimensions. For such electrolytic
conductor of small dimensions, voltage drops at anode and cathode have de-
ciding influence on resistance. An influence of electrodes spacing for total
resistance is negligeable. Tension changes in body under influence of tem-
perature, describedby Sentiakowv (1964) are covering with behav-
iour of electrolytic conductor. The compliance of phenomenons cited above,
relating to tension of fish body and to resistance of electrolytic conductor,
support the hypothesis that a fish is an object of electrolytic conductivity and
thus, the definition of body tension may be substituted by definition of voltage
drop in fish resistance.

The presented investigations may permittodetermine the changes appear-
ing in fish organism during particular reactions at nominated parameters of
electric field, under aquarium conditions.

CONCLUSIONS

1. Changes of values in tension of bream body are dependend on direction
of current flow and on length of fish.
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2. Treshold values of tension in body are lower at ascending current in
relation to values obtained at descending current.

3. The increase in values of body tension of particular reactions is propor-
tional to length of fish.
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ZMIANY NAPLIECIA SYLWETKI LESZCZA ABRAMIS BRAMA (L.)

W ZALEZNOSC]I OD KIERUNKU PRZEPLYWU PRADU STALEGO

ORAZ DLUGOSCI CALKOWITE] (L.t.) W JEDNORODNYM POLU
ELEKTRYCZNYM

Streszczenie

Badano u leszczy zaleznoéé napigcia sylwetki (Gestaltspannung) od kie-
runku przeptywu pradu i dtugoéci catkowitej w jednorodnym polu elektrycz-
nym pulsujacego pradu statego (Smooth Rectified Current).

Stwierdzono, ze wartoéci napiecia sylwetki reakcji pierwszej zalezne sg
od orientacji ryb wzgledemelektrodi sg mniejsze przy pradzie zstepujacym.

Wzrost warto$ci napiecia sylwetkiposzczegdlnych reakcji proporcjonalny
jest do dtugoéci ryb.

UBMEHEHW HANPAMEHVA HA TEJTE JELA Abramis brama.(L.)
B SABUCUMOCTH OT HATPABIEHIA TEYEHNA [OCTOAHHOIO TOKA,
A TAKXE OT OBUEl IMUHH B OFHOPOZHOM 3IEKTPUYECKOM MOIE

Peszswnue

liccnezoBara y Zella 3aBUCUMOCTD HANDAXEHUA Ha Tele (Gestaltspannug) OT

HalpaBleHNA Te4YeHWA TOKAa B OZHODOZHOM 3IEKTPNYECKOM IOJE MYIBCUPYLUETO
NOCTOAHHOTD TOKA ( Smath Rectified Current). '

JCTQHOBIEHO, YTO BEJNWYUHE HaNDAKEHUT HA Tejle NMepBO{ peakKuuyM  3&8BUCAT
OT OPMEHTUDOBKM DHO IO OTHOWEHNW K 3JEeKTpoZaM M ABJANTCA MEHBUUMU npu
BXOZfANEM TOKe IO CPaBHEHNN C BeJUUYNMHAMI, HOﬂyquHHMM:HpM>BHXORHmeM TOKE,

JBemmuerue BENUYMHH HANpAKEHMA Ha Tefle OTAENBHHX Deakuuil ABIAETCA NpoO-
NOPIMOHANBHEM 110 OTHOWEHNW K AJNUHE DHOH,
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