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ABSTllACT

speoial container. deslgned to usess mesh-d.emage in ood-end,

it was estimated, that presaure deerease, ' aooo~en1.nO 11tt. pro­

voked berotrauma 1n 6 speeies cf physicl1st fishe's: The per cent

of barotra'l:lll8 death was 8St1&ated tor these tlshes. The divers'

observations showed diUerent behav10ural chenges 1n thai fo'l:

ex~ple, coord.1.nlltion d1s~banee, turning upslde down, -deCNa­

sinc of l1TOidance reaotlon. I'bJ'sostom.es and swiIIlbladder-absent

• tishes of 28 spieles didn't suUsr tram barotrm:J:I6. dur1nß 11ft,

exeept sOllle eases, Ren their d!ath IIl1ght be explained b,.· ther­

mal shoek or gas-bubble dl'SlIcse.

\1a1ng the intemlttent 11ft-regime, .e sueoeeded in prevan­

ting berotr!!W:l& in .l1aska pollack, c3'ptured o.t 65 1& end brought

to tha surfso. in vl&hh conditlon. Tbe act:üsslble ValUCl of

si.ne;le presaure reductlon tor .A1aska pollack SJ?'d other ph;yso­

cUsts 1s 2-tolda reducUon of 1t trom initial. In tha aue of.

i'ew"eteps" the e1f>osure betwGlen two litts should be neu ".ele­

ni!J cant" dltcolrTl'ress1on tiu (eompleted more than 8t 5~ ), but

J

funk-haas
Neuer Stempel



1----·---------------
I
I
I

I

2

•

when there ere man,' steps - the expo~re smuld be proloDged

up to the time o~ total decompression.

"~tal" and "sign1!1cant" deco~pression time 1s apeohe­

apeei~ie, and ean't be extra1?01ated. It needs t'Urther determi­

nation ~or dltterent speoies.

Th, reeeived data are nessessary tor a~ ichth;rologleal

studies, an~ nemel,. - ~or determination o~ trswl1ng etteet on •

tlab stocks.
, #

BXSUl4E.
<

Le rapide levagG !. la s~aee des chaluts ou des containers­

~eciaux aecumul~t ~olssons destinh ~ et\timer 1a survivance et

l'~~uenee treumatique des malll. mene1t aux 1n~e.s caraete~ls­

tiques du barotrauma chez 6 esp5ees des polssons·physoellstes.

Le po~rcentage de leur pert 4 oause .du barotrauma 'tut oonside­

rab1e. Les. poissons pbys.ostoaes et les poissons sans vessie gazeuze

du 28 Isplees n'6taient pas souf~ert pendant 1e levage s~ oer-.

tain cu quand leur perte pouvs.1t 'tre upl1quh par 11 thermochoo

ou par 1a "gaz maladie".

En utillsant 11 nglm6 "mult1-marches" 0 nous avons reuss1

~ prevenir le barotrauma chn 1a mome du Pacit1que oocldental

(1'heragra chalcogramm.s.) qui 'tait obtenue 4 65 m et month d. la

s~ace dans l'6tat de la pression. pour 1a morue du Paeit1que

oceidental et pour d'autres poissons physoolistes est 2-tois

reduetion de. oette v~eur en ~~paraison neo eelle de d6part.

Dana 1e eas ,;, peu d~ "marChes" , 1 'exposltion entre deux le- ~

vllßu do1t 'tre 'proche au temps de decompression "considerable".., . '. - '. . ,~, :" ~' ~

(quand 11 est terminh par .5~ et plus); mais, quand 11 y a
,""- ,"' ,

beauooup de "march.s"": 1 'exposition doi t 'tre prolongh jusqu '8\1

tamps de decompresslon totale •

. Le terr.ps de .deoompresslon "totale" ou "cosiderable" est
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hpece-speelfiqua

"-
ba so1Ji 40 prend.re

,
et 11 ne plut pas Itre Ixtrapo15 11 tat

d-'tudes ult6rieurls de el processus ehe.

polssons d1fferent~.

1NTmroCTION. '

1ehthyological stud1es and fish1ng of 1IIeJlJ" speeles 'an

accompanied b;r essentlal deerease of hyc1rostat1o pr~ssur". B.... ,

,.Sides mlehani.ca1 damage 'of fiah b,. ,the gear. ~e weU-lalown

patterns of barotraUllla - such as e,.es end stomaeh expand1ng.'

81f1.mbladder and' bo~ wall rupture - and res,ultant death - can

be eeen.Barotrauma la of 11tt10 1mportance for oommercla1 Talus

et fish-pro~ot. butlt proTides IIs~entlal d1tfi~t1es tor d1t-

, terent 8tud1es of I\~ benthloand deep-eea tl8hes. J'or eX8llple.

prlsaure rednction cen mlsrepresent lIIorpholllethrl0.values. data

Oll. teed1ns and resu1ts ot tagging deep-sea f1ehes. 11; aloo

should be taken ~to acooun't'~'dete~t1one~ traw1~S'
eUlet on fich stocks (ftanov.'9811 ~esh.., and oth•• '985) .Bae­
1,. ,11; 1s 1IIIportant in this oass to' separate daiallße 'It1th 004 ends'

Iluh troll barotrauma. wh1ch d1stor'ts the pletur. ot .eeh toroll

end mak~s 11; p~8s1b1e the m.ls1Jiterpretatlo11. or' tr&1f1ing ethat

, on fleh stOcks.

• ' , So. ~I objectlve laagine about .~sh daIlage, can ~!re,odve4'

b,. min1mblng or avold1ng at, al1 th. berotrauma eUeot. !Me in

turn. n..~ both d,talled knowle~ ot fish blo1os:r. ' eop.olRl1,. ,

lIechen1S111S of pressure e~eot on fiahes. e.ndooncrete o~serra- ' ,

tlons on speolfio features' ef barotraUma during fish1ng. ~~

descrlp~l~n ot 1ater lsunfortunat.i7 too sosrc. in 11t'rctu.~.

1t's well-~wn"~th~t Urst ot ~i pres8Ure changss~. '

TOIUllle of r;as enelosures in'flEh. These, are .&inl,. the Saaes o~,

swUlbladder - the' organ~ to~d in 7~ot al1 fillhes 81idb.ar1nz

,
I
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hydroetatic. co=un1oat1ve end some other 1"unct1ont>. The voll:l:le

Changoa ot'swimbladder mostly obey Boylo-s law (Jonee.'95'.. '

.uexaneer. 1966). Therefore the 2-fold change of ewimbladder

volume takes place at every 2-1'old ab~olute pressure ~angee.i.g.

duriIlg migration o1'ficlles troc the surtace to ,I~m (2 ATA); from

~Oto 70: (BATA). and 80 on - 150. '10, 6'Om •• :. end back to

the surtace. Thic io the main reaoon tor decreasing of pressun

etteot on fiehen while depth lnoreasing (Tsvetkov. I974), and

the main oxplair.at10n 0r probab111 t:Y 1'or exteru.lve dep eh vert~cal

migrations, when pressure gradients exceed tenths atmospheres.

Slow changes,of owimbladder volume dur1Dg ouch migrations coin­

eide with the process of gas amount regullltlon by decompresslOD,

end there e:r::1st .tIO patterns et barotrauma 1n asoending a:üJ:al.

According to morpbology snd mechanicms of gas regulation

10 the, ~bladder the tlshes sre d1vided in physostomes and p~

8Ocl1ets; The former are eapable to quick (during seconds) expul-
~. '

sien of.excesS gas from the swimbladder•. so prescure reducUon

1,en",t acoompanied tor them by- barotr8Wlöa. This group includes

olupei1'orms, e81e.' pikee. CT.lr1n.11'orms. sturgaoll.S e.n~ m8n7 ethers.

ma1nl;r :f"reshwater. neretic end epipel8.ß1c fiahes. The resorbtion

of gases 10 physool1sts lasts lOIl.ßer (c1nr1ng several hours), end

~e1r litt to the. surlace raster than decompression UIlavoidabl;r •

oauses barotrauma. Th.1s g1'Oup includes the m~orit,. ot sea ben-

th~c and pe1agi~ tiahes - nsme1,. 811 ood-1U. :t1shu, rat-tails. '
major1~ o~ perc1ro1'llls, sea-bre8llls. mullets~ horn:t:1shu end maD;r

others~ inolud..1n.. meso-and-bat!Qpelagic one. Buo;renq chaqes

end Ill8chanisms of the1r swimbladder-volWlle reglllatioZl sre the

points of special 1:lterest. tor the ooncrete work 'tbe problem

, of sate~ litt of these fishes without barotrauma 18 more 1JI­

, portJlnt.
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1'0rk1Dg out the luthods tor prennt1Dg sla ~lehs" baro­

trauma hllYI int.rest8d the iJrnstlgators tar ego. P'or 'Xsmpllg

~e tagging' process ot rockt1sh S.bast.s included the litt ot

-captund fiches up to 40 m, where the scuba-d1ver pertorated

bo~ and sw1Jr.bladder wall with ~e s7rlnge nudle and released

.the neess gas (Gotshall, 1964). J'urther litt through ths zone

.ot sharp preesure chang. was h~llss tor these tiahes, and a

little needle-.ound soo.n h.a1ed. It was notleed that such pro­

c.dure was ot.no demand tor the ood, 1t the duration ot 1ts 11tt

was prolonged. Tb1s mom.nt ls nldentl,. basic tor s.oon4 method_

ot preventing barotrauma, end knowledße ot natural deoompressioD

rat.s in this cast 18 nessessary. The,e data appearld tor dit­

t.r.nt speel.s last ,.ears (Tytl.r, Blaxter,I9731 TSTltkov,19741

. Tresh.v·and oth., 1985) •

Tbe a1m of this -.ork 1s to oompare the barotrauma degree

in difterent sp.eles during oomm.rela1 trswling tlah1ng end to.
d1m1n1sh this eUlct b,. us1r.g the nessessary d,oom;>rue1oD ril-. .

.gim. whill lifting thell to the su.rtacl.

MATERIAL AND UETmOO.

Theexplriments were ClOndueted in 1972-1984 at thl Baltl0

eand Jspanese eeas b,. collaboratlrs of..VNIro, BALTNIlmI, '%nmO. .

Tb. main data ..ere reeelved dur1Dg testing ot 8lIIall...eshed eQ1­

hard container, conrlng thl cod end 8.nddeslgnad b,. onl ot tb~

authors (xta.oov,1975) tor appreelaUon ot tish condition while

squeezlng throu~ trawl mesh. Tbe d.grle ot barotr8U1l& was d~

t.m1De4 in tiahes, l1tted. to th. surrace in the ood 6l1d 01'

container. Such data were 'got tor· 34 speeles, oll;ltur-ld~

1Il0re than }OO trswl1r.gs, each ot·eich las~ed IO-I80..a1D.ThI

1l'holo zater1al 1& E-how 1.0 Tabhs 1 end Ia, Parallel obslru­

tlons b,. "Bcuba" divers at IO emd 30 m gne an opportun1t,- of
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e.Bsessment the oonditlon and behaTiour of 11fted flahes. 52 such

obEe~at1on8 were conducted.

~e improvellent of container enabled lts s!paratlon e.t

"deslred depth ~d turther11tt apart fiolll tr8.lll1. This enabled

to work out suc.!l deoollpression regime. whioh provented barotrau-·

ma 1n 11;ted flehes, namel,. Al&Bk~ pollack (Tberagra chalcogrsm-

ma) and ood (Gadus .mscroaephalus). In some aases e~or ...aehns. •

ood - Xleginus gracilis) the f1shes • lifted with pat"tern~ of

barotraums.....re put, into high-yressure ch8lllber eJ'X-lOOm) ,were

the pressure ...as inereased up ~ the value. equ1vnlent to that•

• present at the depth of oapture. The behaviour and cond.1tlon of

these tiehes ...as obsened for , hours.

RESULTS Alm DISCUSSIOll.

1'he observation of fiehes. litted to the surtaoe and put

into se. or deck tanks, show.d the diUerent etfeet of equal

pressure reduotion for difterent speohs. The har:nlessnoss of

aha.rp pressure reduetion was cont1rmed tor ph;ysostomlS herrings

ud anchoT7. 11tte~ in the cod end or container - i.g. squeezed

" throu&h trawl-meah. These tiahes showed normal o~entatlon,

coord1.nated locomotlon a:1d sohoo11llg in th, tanks. out- previous

stud.1es and 11toratu.re date. eho.od high survivlng tor horring •

nen ~ter seale loss ot 2~ and more (Zamahaev,I951; J:tsnov.

198I). thoughthe total senslt1vlt;yof these flshls to lIochaiu-"·

a81 damage 1s .well-known. Tbe Op1n1oD about harmlessness of

presaure reduet10n tor 11tted ph;ysostooes was contimed on sal­

mon, whitetieh, ed. Tbe redused surviving of pbJsostome SlIIelts

and eastern redrln was strange to same extont. tor the,. obvlousl,.

ha.d expelled th, neess gas during 11ft. 1'hdr'dea.th ean also

hardl,. ~e u:plained b7 .echanie81 tr_l-mesh damage. tor enn

..
••
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Table I. ~e condit1on ot f1shu', l1tted to the BUrtao~

without decompreselon. z

:lamili, speo1es

Inumber
r of
I
I spec1-
I mensI

I , I ~,I 5 I 6 I 7r I I I I

'7-40 ph;rso- 65 100 in the
stomu cod lind
(open)

I

eClupe1dae '

Pac1tlc herri:Dg .. '
Clupea hare:DgUs pallasl

(Valenc1ennes)

J apanese pilchard.
Sardinop S saßax '

(Schlegel) ,

2

55

20-22 open 65 100 -"-

'/9,

1245 18-2-', aloaed '6:5

26-70 0108.4 65

69 1n tha
conta1­
m.cr

79 in tha
cod end
end oon--,
tainsr

" -"-

65 '2 -"-

5 -'!-

65 100 in the
coxtai­
ner

open

open

open

,&bunt 65 ':wo -"'0

''4-60, ,ph;rso- 65
olist

( 01084140)

12-15

Engraulidae
JapaneslI anchOT;T ,
ltnbraulus japonicus

(Schlegel)

Osmeridae
.!retie SIll 111t
Osmerus eper1anus
dentex (Steindachner)

Sur! smelt
B;r.>omesus pret10eus
(S te lndaclmer)

Gad1dae
llaska pollack

eTheragra chalcogramm&
, ~Pal1as)

, -

Pac1tle cod
Gadus morhua macro­
e8;lhalus (filens1e)

lI'achna cod
XlegLaus sraeilis
(filensie) ,

Stlchall1dae
Shanny _ - 48
Op1etocentrus ~boW8k1i
(Ste1ndachner),

Gobl1dao
Tellowf'in gab:r '2112 20-47, absent, 65 100 -"-
Aoanthogoblus fiavim8:lus _
(Ste1ndachner) ", '..'
L'lI'1l:e lllouth ~b;r :532' 20-47 absent, 65 IOO -"-
Gy:llr.ogo bias l!l~CI'(lf:luthus . - " ,
. (Schmld.t) " ' " ... ' "





'rable Ia. ~e COnd1t101l cf "pfU'ata Ilpec1mens, l1tted

to tb. nrtaoe rithout decolllpresslon.

lall:r, epeo1..

oslIIeridlle,

eF:uropean &lIlel t 11 ~ plqsoat. partial in the 004
Osmerus eperlanua (open) end SIld
epsrlanuEl (1.) container

J.nguill1d88

'Collllllon oel 50-00' 10-20 open eat1t:r in the
Lngul1la angul11a (1.) 004 end

Cn:r1n1dae
J:&Stern redfin 28 65 open lethal 111. th,
LWc1scus brandti (D;rb. ) 004 end

65· 010S14 1.thal - ~

Percldae
ruropean p1ke-perch ~-\4 25-:50 plqsool1at. - .. -
tucloperca luoloperoa (1.) (0108e4) pcr1dsJ.

Serran1dH
.rapane~a'saa bass
tatGolabrax J apon1cus
(Cuv1er) ','"

10

65 010814 lethal -,"-

65 absent aatlti- in tha
oonta1J:lu'

- .. -
-". -

65 absent ,atetT

}O' absent eatetT

65 1 lethal

Phol1daa
aunnel 20
PhOlls nebul06Us
(Houtt~)

Pleuronect1~e

,l[u1 tbw:.der 25-'0
PleurQnectes tle~us (1.)

I , BCClrpaen1dse
Bchlee;bel"s rocktish
Sebastodes schlagbaU
(Hlldendort)

e'l'r1chodontldS' ,
:J apaneee sand!ish
.1retoscopUE Japon1ous
(Stein 4aChner) , '

Bath:Ycanterldae

~rjugln"s searcher "
Bat&~e.ster de~uginl

% d:1rlng }-hour period after lli"t
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1101'0.subtUe herrtns BUccesstull,. passed thr'ough just t!:le sce

.esb. ~ere sre also ~f1fI nasons ~or b:»tallllase-catch pressure. . .

upla1n~tion. ~or fishes oonoentration in oOd end 01' oonta1Dar
. . "

.as love ~usb the miX1ng ot the oa1ooh was obserred dur1ng rillins

end pull1ng the ~d-end'out, and thereSl111o~t"p1e~Oing ot soft ­

rll;T84 ~shes b,. pricks o~ st1:U-~d had taken plao. (tor

eUlllple, balt~c herr1ng 1:>,. sticklebacks); these injures Ver! so ...

Charaoteristic, that ';'8' desided b:» ignore thell in 10Ms work. _. .•

propose, that the 1la1n nuon tor SIIelt endredfindeath .1Il&7 be

attribu10ed 1:10 substan1oional temperature . ohsne;es (up b:» 9-IOoC).
., ... . . "" .

oburYed du~ litt. '.rherelll1ght b. as the d1reot' intluenoe -'

thom1o shock, as. the indirec.t - b,. gaa embolia ot blood ;':essele

ow1.ng 1)0 changes of cas solubilit;T ("gas-bubble diseaso") Durili.«
fUrthor .1Dvestiga.tiona .th1stao1:lor should bo pa1ed more. atte~tion.

Litting b:» the surtace was also hsrmlesstorthe llI~orit7

of fis!:.es without sw1lIIbla.dder. exoept ;roung plaice, e~"Ud. .

through tho ood-en48# mosh end oaught b,. the ooDtainor. -. ob­

.ernd.the gSD bubbles in the :tin Tueela et t!:lese tishes end so:n

deaths • .18 in th. ·cas. with the SIIelt. th18 might bo du. 1:10 gae­

bubble diseas. end IIOt 1:10 t1Pic~ barotrllWl&, tor at this stago

tho plaices hne 110 S1f1IlIbladdar.

~e barotrllWl& '__1.8 rater dist1not in ood-l1kefishlll8 (A.l,aüae

pollack, Paci:tl0 ood, Vaehna ood) t rockfishes end pike-pllrc.h -
.' . ." .

t)'ploal p!l1socl1et1o tlahes. Att,~ 11tt.in tho cod-end 01' in

oontainer 1;11e,. 'd~lUItr~ted gut and .,..•• expantion,' ,change•.or

lOGOlloUon coord1natlon., 111, di.,ors' obserrations 'a1oasceziding

oonta1J?tr rnealell sharp buo,.anC7 increas"1ng in alll8ka poll.."

and ....ahn. 004 a10 '0 _,"i! the ng1Jle of ~c~nd1.ng 'was short ~d'.

oontinu ous~ Bt~ 1ncapabl~ 1:10 ~1l1'8t SUch' bu018I1C,.' ~crea:ee. ,.
. . . . .. .

.....
.'

)
I
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Il1ch or ups1de-down. Solllet1Jaes th.1' tr1ed to diTe, end the1r b ...

hadour. at whole strongl,. resembled that~ d~SOribed in our pr_

noua nper1Jaental work ('l'SVltkoT, 1974). Scuba-divers also ob­

IStned IlOtic1ble. decreas1ng of :avo1dence re'action in these tish..

totbe toueh cf container 1I'all. At the s8llIe tue tiahes without

81dllIbladder. - gebies, poaches end blenn1es, oaptured in tbe oon-e tainer, k~t ~ellls~lves on its bottolll w1t.~ IlOI'IlIal orientation 8nd

aT01danoe reaet10n.

Tbe litt of separated cOntainer from 65'11 with sn.ral pe­

nod1e stops('l'abl~ 2) ~lowed to sv01d barotraUlia in ~aaka pol­

la.ck end pac1ne cod to ~ h1~ .rten:t~ !here ,...r~ 110 dead tiah"

IlOo:r, end tbe ~vers obsenld pract1~all,. IlOI'IlIal behllTiour ef

tiahes at 30 111. Onl,. 1n one OaSl -. at '10'111 tbe 'sw1llIllI1ng on thl

aidl .as o~sened for 27 alaska pollacks (!rom thl total 1564­

B;I.c1Jaens). Thia .i~t hsve'hs;lpened dul to thl 'change of l1tt1nc

reg1llle dur1ng 8trOng rind-dritt cf. tbe, vlSsel end ~wn depth
, ,

position of container at. thiS"ti.lIl. At & whole thl chosln reg1llll ."

of oontainer litt: lila,. be concidered successtul for alaüa pollac:.k.

~e dj tterent respone. to such 11ft .as rlcorded for .aehna 004.

At 10 III thl divers IlOtio.d thl increue of Üs swlmming ac~v1tr,

• rurth.r enlarg. of abdomen end turning upside-down - at , a.

,Being putinto pressure eh8lllber, the tiahes reatored IlO1'llIal

orllntation aner prlsaure inerlase up to 8 AU, and hllT;nc re­

eeiTld negative buoyeno,-, . sank to thl botto~ of the tank. 8Oon,

ho.ever, all of thUl died. Probabl,., the pr'Tious baretrllWl&

slsn10 .~re fatal for these fiebes in Ilpitl cf &beeil" of Y1s1ble

patterns. So, th. chosen 11ft reg1lll1 aa7 be oono1dlrld unsaUefee­

tor;, for .aehna cod.
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~ab1e 2. !hl s,arlt;T regal ot 11ft tor .llu1r:a poUS"

I I
l1'Nasure (P) I l.1tops ot I bp08U1'C tal, 1Il1Jl.

I . I
L~ I oontainera-1Itt,1

I . 'I at "i'll - 160 e at 4 - ,OeI lIl' I

705 {. '0 - 60:1:· 30 - 60:1:, 65
, . 50 15 10 e

Pinit1al/ 40 15 10

'0 20 '5

'0 6 PJ,.nit./2 eo '0 20

E0 8 10 -.s '0
"IoO P.init./2 :0
\.

• 4'Pth end duratlon ot trav1ing

oUl explrimlnts on pressurl to1sranes ot tiahes abond, Urat-

110 tbs Dleesslm of adlquah .aeousmlnt ot temporal taotor,eQd .

s~oondl7, .~I a&fet,- two7told prl88Ure rsduetion practicall,. for

dl ot th... !he oonc.rstc D8tural 1Jruat1gatlon ooDtl1'l1lld both

~..1118 - th. trawl m4 oontainlr lifting t1IIe lat all p~o-

atolll' t18h18 pa~a ths d.oompressioll (a1aptat1oll to pressure rlc1Uo­

tIon), and tn1cal. barotrauma was DOtlced on!,. cfuring pressure

hduotion 1IOr8 than two-fold !roll initIal, and taster" ~Im dlOO~.
pressIon rate. B&rotralllll& vasn't reoorded wen pressurl chengu

mre 1188 than 2-f~1ds trom 1n1tIal and paS8.4 slonr or ll'U to

liloo.pression tial. 'l'he later o~ bl aohlTed bJ'. decreasing the

ratli of oontlm1Ol1S Ütt, or b7 lIakiDg 1t ,1ntlm1ttent, W1th perio­

dlcal oeulJlC of 11ttmd n:pcsurtl at ..,er,- "satet,- step" (2-t014

Pr8B~ur. reduetIon) Ihriq th' PlrlOd, squl~al~nt ,to' dlooltpress1on

ttae o Such ache., ot 11tt haa belD ottered tor the ood, saithe

lUld ha.M.oolt b7 ~1erllDd Bluter (I9'7')~ :r1g. I "a". !hese suthora
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OO11l11lSA::c4 the ~tal 4Goolllprees1on tao tor gf.&)14a to be ZUlU

5 houra.llownlr ... aUUlu4.D that 1:4 the cuo ot tev ,"stcps- lU'­

~ '!1th 11IO" ~rt e2posures also woul4 b, s~et7. ne ~a"on

of nah 12pO~ 'sbOu14 be IODS Cough to prorlde e1gn1tica:a.t. .. .

part o~ 4lcollprtl81on. I1l had been abOwn (!rsYetlcxnr.I914) thAt

J1aD:r Ph780~l1St1~ fiahls el~al4 dlooBtpresaion ~' to 5~
"In duri6lc the' t1rat ~ur' ~ter 2-to~4prllSs~rl~otion~ ~ae
haa been ooDfirml4 by J.laaka pollack 11tt - with 50-60 JIlDo ~z.:­

posure 81: the first 2-to14 pressure reduotlon (troll 65 11 to28).

aD4 7S JÜI1 turthlrl2pOeure at thl ~loon4,2-fo14 re4uoUon ot 1t

(troa 2~ a to 9 a)- ~able 2 8114 ng. I"b". ,~. nert upoeure

irtlr equ1Talfint pressurI re4uotion was of ZIO alnOI DOw~ tor the

tiah.. had alr!~ blln 11~14 to thl surta.ce 1:4 nable oon4itiO::l.

tJ:lough with ,XCISS 'buoJ8ZlC7. For SOli. 8p.c1al (tor .uapi•• be­

h&'!ioural) purpoeu such surtaoe 12p08Ure 18 DeClsaar.T., becauae ,

UOISS buo7SllC7 .1I8lntially ~aqtle ditter.nt be~aTiour patterns.

laolu41.zlc aT014an01 Naot1on. It beomll obTious trolll results of

"'l1ba-41nrs~ obe.r....t1ons and our preTious 4ata (~ST~tkoT.I97Si)o

It ahou14 bl lIentiollle4. hewner. that 1:4 such 1:4term1ttlnt

seb.e the 4urati~~ot11tt U.elt 18n-t reneote4.' tho~1t "

oontribut.. to ,4100llp:r;eee1on. ,1211 ahortenl4 4100lllp~sSion reg1.ll~.'

~&11 .oc.ptab~e.tor J.luka pollack cl1ly du. to t .. quent1t,'ot :

ac:1'et7 st,psp ~~n ~ere was. lIIl:) dangeX"Q.ua SUlIIIIIation 01' unf1n1aht4

d~IDODpl''I8a1on e;rolu. If thl1'6 'trere ~ore'.tlp8'(i.c. the osptur.

4"Pth '0&8 4..per). such ~ation,a1~~hn.t8l:e~ Plaoe: In thla. '
cast thl durstion ot ezposure sh01114 bl. prolonge4 to the tilile

: ~ >

01' tot~ ~e~lIIl?ress1on - to' 5 heUrs (IlOoording to 'l'ytler an4

oui- td.1Ur.wi~ such rlgae tor wachna 004 is, probably. du.
to splc1n-spto1tity ot 1t8 dlcompression curve - the :IOOllel:lOn.·



---~---------------------------I

15

~ch, ~ .s hav., lIlentioned ea.rl1er, ahould be takln into oonal­

4äration, ~g vorking out such regimes. In ita turn, thia

obligea spsolal invutigatlona on dsoollpres81~n tor 41Uerent

"Alsoi••s bo~ total end algnlt10snt (pllrtial).

Onl;r oolll'plex: resolrlng al1 these problems oan prorlde real

underst~dingot such prooesses as tleh d8lll&ge b;r ood-end lIe~,

e,tteot1~eeaot tagging, lIlethode tor ba.ro~~apr~ven,t1n& 1%1

hJ'drotechn1o&l conatruotions, beha:no~adequao:rof l1tted tiab..

end 1Il~'other ichth:rologieal problems.

, COlfCLUSIONS. '

Quick litt ot trmrla 01' speclal CO!erinS cod-ende' oonta.1Jiers,

, des1gned to assess lIleeh-d8lllage in cod-end,result-ed in oharao~r1.­

't10 denn ot barotrauma tor 6 apes1es 01' phr-sooliat1o nahes.

1he per nent of ba.rotr~a-oauseddeatha .as essential tor tha,

~ostolle end aw1mbladde'~ab~entnahes 01' 28 speole~ ,d1dn't

suUer !rom 'barotr8Ulla' dur1Jlg litt, ozoept some wu, when t~e1r

death 1Il~ b. nplained b,. thermalshock 01' gas-bubble 4181&8e.

Using the interm1ttent l1t1i-regllle, •• suooeeded in prevlnt1Jlc

barotrama~ in Alaaka pollack, oaPtured at 65 11 end brought to

thesurtaoe in Tiable oon41tloo. Tbe ad:Uaslble '9'alUI of ainsle

.reasure reduotion t~r aluka ~olla~ end other ph,-sool1at8, 1a

2-t'olda redliotlon of i1; troll initial. In the oase 01' tetl "steps"

tha Sxpo8Un betnen, t1lO litte shouldbe n.u "algn1~oant.l! 4.­

oomprl8a1on .t1lle (completedllOre, ,than at 5O'J), but when there
~ ~ . . .

srs -81:17 atepa - thl expo~. ahould be proloDg.d up to th,

timlot total d,oollpresaion.

"~tal" end "algn1tlom~ de~.ipreae1oD t1ll1, 18 spul"':'SPe­

'eine, and oan" t be e~tr&po~ated"11; linde f'u.r'ther' detlI'llination

',tor ditferent pploies.
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