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of.: complex t1shiDg '1~' quite Pi-ordsiIiß.','Ixi. order: 1;0 ' '.' '~ :, :,," ~:,

~ 0 •• organ1••:ra~i~~rishJJl600.'~.b~~i~;or~ci.od~iCi;ll; ..
:'. . grounded'reproduetion of harvested,f1sh stock a :number ~f·

. . ~C1~nt1f~~:'s~~es :ShOU1~: ~e '~rtake~': f~'r'the"::stu~ :'6f.
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: fieh behB.vlor when 1t 18 influenced' by-,~ fao tors' (light.~, . !

~lec~1~i~',. sotind·i,·~~b~lbs·c;~~ain;·. he~t ·'-~d~·aro~atic·y .

e~tice~ents) (;..~, . ., ', . r',

, ,: '. ·Comb.1ned.· apPlic'aticin of' ele~tri~ ligh~ ~ :electrl~~.···

.·ciiirrent. ~OV~d,to' b'e' succ~s~l' in '.fishi~ \vith'cU:t n·ets·~ ..
•:::'.,;' .,; .', "-',:'-.'" :", : :"" :.,'",",".. • " .', ~:' ~. " ", ", ~ ~"" . :< :, "~",,,,,,,., ......,::, •

.' POBsib11ity' of crea'tion 01" big concentrations'while using ~."

~s.me~hod'däp'~~,o~··.water ti~~ar~1"imd e~~c~~
'. :'~cindtict'iVi~ 8.l0Dgsid·o'-"ith '~~1mu~ ·kte~i~::o.t li~b.._:·· ,.;'
....; ,.'." ' ; , ':." :'.',., ':',.: ' -
.'anti. eleet~i,:'ti~el~·..~~.~~~are. 'n,eed'e~' !~r ..a·~:c~~~" ~~~~~~:<: .,.'

, Insigni.ficant'·penetration of light1nto.the 'water',thiclcness' .
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puts llmits to its' uso.:
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has lead 'to· th'e, stu~ of ,coI:lplex int'luence of sound '8.nd .
'.' '* .~.:. ",.",.' .'. ,.. " "~,. ' ..... , ....~ >t. ~ .'. " l' •. ' " ...

electric.,current•. Tlie' ability' of soWld. to spread. on big .. '

t~rritories' w:i.t~~i.o'- ~ecay give~" right 'to: as~e ~~t
.fleh -~e~' bigser'p~.o~ Wor:ati~n ot·. ~he eri~lro~en1;

• • I •

through.. the b1010gic~ soundperceptlon system. Thatis,

wh3" the,'use of -sound 'äs one of the stimulators ia ,a :.~

. coz::.plex ls\so, tempt~.
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A aer'ies :~f'.exPerime~t~have, b'een carried out at>:·
. • " • '.. :. , ". ' .~. , . ".< '. -

..
': -\~ Theusa of"electric 'current' aä 'the second stimulant.,~.~::>... ,~'..','.;~.. ~;~~:, "'>" ••~ • ,:'~',"., ,.:' " ••;-. .:'- :.~~'•• ,~ '.'.~>. ,", .....~., ",., .
18. determincd by i ts' strong irritating effect on fis~. "
';·t ...:~~,"~,.: '. .' '.~.. ~ ; ,',.~: '. ,,~, :~~. .,,',"'\.. ,., "~ :':' -.: ~': ",.. " " - -, \ .
It is obvious that·thecharaeter of the effect dependa
.".~' .. ,<~ ,: .•.~.,', .. ,'; . ,.~ ",' .. : .. _~ W.: :." ,~_" <. . " '.' .'. '. \',

on .the kind: of..'signal;,·itspowerandtima regime. Hence,
,.;, '., .. " .... ,".. . ..... ':' '::" ,','" . . .' :', .: '\\
~~e.ChOi?e.:.o~: the best""vo~~~ ;and. quality p~r~e~ers\ .~

6i the' :~ie6trie .cu~rent be~om~s' ~ne' ofthe' .main -ta~ks. " ..
, .. ~. .."" .... .' ~ ..' \; " ..

. ~'i the stud.y~'. In ease. it is done,the response reac,tion \' .
..... .. .' . ..... . . ,'.' . .'... . ,- \

cf thefish can befo.rmed.,voluntarilY·ßnd the energyean

be ~av~d ~ ~hile~~eating elee,trie' imPUlSeS.··.. · . ' .. : ' \

~1 '. •

tbe Institute ofEvolutionarYMorphologyandEcology.of .I. '" ~ .. ., ~ . -; ~'..'" ..- ,'" '-"
Atiimals' .a-t the USSRAc~demiofScienses" Their:ta~k ~~s

to~stUdy t~~ t~e~bhold sen~iti~itYoftheiish toth~"·.
. ", . ': . . '. .,.. ~ ~

~l~ct~i~ eür~ent' Wi~h' add1t1ori~1·sourid.~'timul~t.'·"

. '. .'.Thc· smallest volume of tlie eUrrerit whieh' eould eause "

~g~or' e~eit~tion Of"f1Sh ~as··'~äken.as'~he :1riiti~ ~~~e'ti6~~
."," ~" •• ' .... ::_ ',' "', •• " ,.~_. '. --',. .~, _ ~:· •• t ,"".

It is known,tha-t.·the volUme',of the current wh1ch 'causee' " ---

the . iiutial :.~e~~ tion 'deperids on the .kind ~f fieh ~ 'i-t~. '.,
'.. '" ' . ~.'. '" ....,:." I ~.. • '. ~' "

position in tha eieetric' ·±i'eld•. H6wev'er th1~ Clm be obs~.rve~:
. ,- . .... . .' " -. .'"' .' ~ . . . , " '. ",". '-. -\'

. \vhen th6 ß.m~ parameters. are' fixed (W.rorio~'.1948~·.·..; ~". :... : ....
• ,....., • • • • • • _, ... ' '0' .- , ".,'.. "', :..;. _ • ',.' ,,\~,',' ,':_ 'I. '._ :"•.~. ~.: :', • '.,",'/' '. • "

•,L.M.Nusenbaum. T~I~Faleeva 1961).; It should be' mentioned":~":',

't~at t~e~~~~~es' Of:th~:'kind~~~',registe;e~ i~" ~ip~~i~erit~~
• " • > • ~ " ,/I _:., 'I I

'conditiong-:as well.as· in, natural. o;nes•.~sfa.c~·beciIlle~ '..

trie base for.' elaborationof 'complieated statistie.methods
, , .: . . . '.. . '; ,.

•
of obtnin1ng eurrent values of the' initial"reaetio~ •. '

::. In vi~;':Of,'~h~' ab6v'e:' stat~~. i t i~ qtii.t~·: ~tural ~o" ~upp~ <" I

suppös'~'t~a'~ the rea~6ri. 'of ~uch ch~nges ~j.e~ ncit o~~' lri' •;: ~

.::~he·lriflu.e~e~ .. of ~h~ 'el~6t;i6:clirr~nt, aS'f~r"'exanWle ~t:.:,.·
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was registered i~ the eXperimental conditions,' but in the "
, '.~

.. ' . . .:',. "', • ',. . ,.' ',_ '1 _, <, . . '

The experiments ware made in a· shoo-t made of.'plcxiglas;' ....
.• . " '.", :- ", :',.. ..',,: - -t .~ ...... ~.,~.:....~::, ,:, "~"

aize 52 x. 28'x 28 cm, at the shorter aides of which plate ,:,:", .. ,
;' '.;,. . ", . ., . " .

simultaneous effect of otherstioulants too. Poly~actor '

influence,increases 'excitabilÜiY: of ,thc motorcenter-,of
.." -, . . .'~

the fish and sensibility to ~lectriccu;rent;Theresuits"

of the study of behavior and 'reflex'·ect~viiyin·the ,field' , '

increased by consequen:t 'a.nd 'sim~l taneous' use,of new,
, 'stimul~ts show"ed the possibility of these ':phenomena. "

.;' 'Th~ .aim of olU",expe;imen;~was to'''!i~ 'the"value.bf ' '"
..

,the current causing ini-tial reaction' of 'the fiah (star'Üng"
, ' . ~ '. .,'

at switched on and cut elect;ic ·curr~nt).<, '
',' ,

electrode.a were fixed. The electrodea ware made', of' stainless

\

: ';.:
stea1; 'aize ',27 x 2Z'.cm. The mobile catode permittedto " ''''::'.''

change thecurrentv~lue,'by narrow{ng ~he ~ap .b'etwe~~' th~"'<'
~iectrodes~: The latter were connected ~i.~ :the acc~~la~or,:>
(u;~ to 18;7 :v), biconciuc~ors. The vOltage '~f~he' eiect;i'~~~;,

.. ~, " .. - "~. "

was controlled witha voltmet~r~ ,the current 'inthe~ir(hli-t;:)

'contJ:olled wit~ a:n' am;e~Ir'eter~' Ele:ctr1c' imp~:l~e'wa~ ", " ,,' ".
• '. • ~ '. ".< ~ ,~ .':."~."

pr6dhc'ed'~ith:the .help of' the key.· s~itching the: accumulator 'r
• .," ~ ' •• : • • ~. ",' • ", ;.. .' _~'.. _, ,'. ,', :.',.. ',' : •• " .~,~.:. :.... • lr> •

• ~a:t,ery.:C?n. ~~ ,off.' The impul~~: last~d "on~ :.s~c~n~.~ :,~,.~i~h; :':.
(a perch aiie .12, - 1~ cm or a verkhovka' size"5 ',-' 8 cm-:) was'

, pl~ced betwe.en. th~ elect;odes.· 'Dur~ .t~e·' ~~·~;imen~;::~~:~"·;j
~oai.tion of' the' fish wasfixed' and. oilly'the 'cases.~hen, ,

i~' was par~11el't6e1ectrod~~ w~~e' ;;e~i~ter~~. '~~"~xP~~~~en:e;:
~ . ~'" :: .. \.,'. . , .... ::.. " ' .....; .. ' ',-":_'-'~"- ."',' ., '" , .. ,":'~ '.~."

Showed. that the 'initial threshhold reaction' of 'tlz,eperch,: ,
.~~' 46 ~'~ ':bhe' re~~tio~ 'of~ verkho~~ais'ro.:68·m~.:·::·-·':··· ,

.. ' ' "'\',., ,- •• ' >

Tbe nert s~ries of the eXperiments' vias arranged·to'·" ,
' .... ,. < ," i \ .. ~"'-.: .. ' ,:... ..' ~

find outthe inlItial ~actio'ri:of·.fish·:the·s~lne \~a;r;;"bit" \ "
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this time 'an lsolated hydrophone VlUS pl~ccd in the

shoot.'Withthe helpof sound' generato~ ZG-10 it created
" . . '" ". ' '. . . \

various ~~und fielde in, thc 'water (fr~m 40 cycIcs per \ .'

,second'to 2 k·c/s).

Thc.process of changes 1s thc following. Eleetric

,eurren't of considerablysmaller.value than thc one

'which caused thc in1tia!' reaetion wa~ crcatcd in a shoo~.
, " '.. ~ . l

Inthe experiments the absence· of" reaction of, the fieh "
, . \

. was registered' only for' the cases whentheelectric impuls~,

ware switch~donor off.'Then the volume of the eurrent
, .

was chang~, sound generator and.hydrophonewere switched

on and the .volume of the:current which caused'the initi~

reaction' was measured. 'It was r~g:i.s·tered that the volume

of t~~current which caused. the initial reaction of

the same verkhovkalndiv1du~1 dropped to 2Q-2}ma and

to 13-14 ma for perch•.

Thus,' under the' influence of sound which was"

.o.n9th~r st"imulaiit of new modality the volume of the

current whieh caused.the initial reaction "changed'!or
" ,

nearly 30%. ,

Even the firs't resultsof the 'experiments glve us '. ~

the right to make a conciusion that the joint appli6atio~

of sound aDd' olectric cUrrent as two st1iuul~ts reduces

thc amountof energ;r neededfor the effectiva electric

stimulus.

The results have also proved that simultaneous

and eonsequent uso of tWo irritantswhich are the

electric ~urrent and ,the sound helps to increase the

exeitabilityot·the motor center, i~e. to increase

4'



-the bebavior and reflex activity.

Tbe eXpe,rimehtsallowed to find out that the paraI!leters ,-,

of the electric field wh:1ch caused the initial reaction are

, \

in inverse proportion to tbe aize of 1ndividual when tbe"

electric current is accompanied with thesound. So, the

reaction of the, studied fish individuals to the joint

influence of the electric and sow)d fields proved tbe'

regul'arity which was stated earlier by anumber of

experimentators (2, 3),for thecase of the,reaction caused

4liY only one stimulant.
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