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ABSTRACT Z. Lischersi, Bambsts
- As & result or more, than 300 1ifts of fishing trawl or
gpeclal container, designed to assess mesh-demsge in ood-end.
it was estimated, that pressu.re decrease,~ accompaning iift, pro-
voked barotreuza in 6 species of physiclist fishes, The per cest
of barot-rama death was estimated for these fishes. The divers’
obaervations ghowed different behavioural changes in them, fo*
example, coordination diaturbance, turning upsido down, doema—-
sing of svoidance reaction, hysostomes and awimbladdcr—absent
@ iches of 28 species At suffer fron berotreuna during 1AfY,
except some cases, when their dgath might be explained by ther-
mal chock or gss-bubble disease,

' Using the intermittent lift~regime, we succeeded in preven- ‘
ting barotreuza in Alaske pollack, esptured st €5 m and brought
to the curface in visble condition, The adaissible value of
single pressure reduction for Alaska pollack snd other physo-
clists is 2-folds reduction of it from initial, In the case of

.“few "ateps™ the exposure btetwaen two lifts should be pear Paig- .
nificant” doooin;ﬁressit@n tire (completed more then at 50% s But


funk-haas
Neuer Stempel


when there are many steps - the exposure slpuld e prolongsd
up to the time of total deoompre.ssion..

- "Total" and "signiﬁcant”'decoxgpression time is specieo~ .
specific, end osn”t be extrapolated. It nseds further determi-
ration for different species, : ’ )

The reoeived data are nessessary for pany ichthyological

studles, _am} nanely - for determination of trawling effect on .

£ish stocks,

Le rapide 1ervage & la surface des. chaluts ou des containers—
speclaux acc\mula.nt poissons déstints 2 ogtimer la survivance at
1’1nnuenoo traumatique des maille monait aux indioces ca.racteris-
tigues du barotrauma. chez 6 osp&ces des poissons physocliates.

Le pourcentago de leur pert & cause du bamtrma Gtalt oonsido-
rable, Les poissona pmostones ot les pois..ons sans vessle gazesuze
das 28 ospdces n 6taient pas souffert pondant: le levage sauf cer—
tein cas quand leur perte pouvait Stre expliqu&e par le thermochoc
ou per la "gaz maladie" . )

- Bn utilisant le rﬁgimﬁ "multi-mau:ohes", bous &vons roussi
& provenir le ba.rotzjmma chez la morue du Pacifique ocoiden}:al )
ifheragra ‘chalcogramma) qui Stait obtenue & 65 m ot montée & la
surface dans 1°6tat de la pression. Four la morue du Pacifique
oocidental et pour 4 autres poissons physoclistes est 2-fois i
reluction ds cette valeur en eompa.raison avec celle de départ,

Dans le cas As peu do "marches" 1 expositiqnyentro deux le=-
vages doit Stre proche au tomps ds decompiession "oonsiderablo"
{quand 11 est torminée par 50% et plus). ma.is. quand i1 y a k
boaueoup de marchos" 1 exposition doit $tre prolongﬁo 3usqu aa
tamps de decomprossion totale.

“Le temps de deoomprossion "totale" ou "cosiderable" est

1890,
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Sspece-speoitique et 11 ne peut pas étre extrapols . n eat
basoin de prendre d'&tudes ultSrieuros de oce pmcessus ches
. poissons differents, : S “
 INTRODUCTIOR.- - _

Ichthyological studies and fishing of muﬁ species are
aoéompanied by essential decrease of hydrostatic pressure, Be~.
sides mechenical damage of fish by the gear, the well-known
patﬁefna of barotrauma - such as eyes and stomach expanding, ’
swinmbladder and body wall rupture - and resultant death - can
be §6en. «Baro&mma is of 1ittle importance for ocommercial fu.lno

of thmednct. but it provides essential difficulties for aif-

" ferent studies of nany 'bonth_ic and desp-sea fiéhea. Por example,
priésuro reduction can misrepresent morphone*.thrio_v&luee, data
oix Teoding and r'esnl'tav of tagging deep-sea rishos.‘ It aloo -
should be taken into aoo&unt‘dmﬁng’ d&‘emul;ﬁon of trewling

effect on ﬁsh stocks (nmv,tgeu Troshev and oth..‘lsa‘j) JHNeao—

1y. 11: is :anportant in this case to ‘geparate dmsgo with ood ends®
- mesh from barotrma. vhieh distorta the pioturo of noah toroa
and makes it poaeible the misi.ntox-protation of truli.ng cmot
om tish sbocks. . ) ' ' '

' Bo, the obdectivo inagino sbout noah danasn can bo roooivod
‘by‘ minimizing or avoiding at all the barotreuna effeot. Thie in
turn, niodg both detalled knowle2ce 6? £ish blology, ecpecislly -
‘ieohanisil's of pressure effeot on fishes, end oo'nam‘ti obsoi-va- :
tions on speciﬁo futures of bmma cnrins ﬁ.shj.ng n:m .
desaription of 1ator is nnfortunately o acma in li‘ccntum.

; It 8 well—tnovn. that ﬁrst of nn preasuro chaagss the
volume of gas enolosuros in fish 'nwee arc lainly the geses of«

) swimbladder - tho organ. ‘found 1n 7‘5 of 2ll ﬁ.shea and burinz .



. . . &
hydrostatic, cormunicative and some other functions, The volunme

changoa of ‘swimbladder mostly obey Boyle’s law (Jones, 1951;
Alexancer, 1966). Thexrefore the 2—told cha.nge of gwinbladder
volume takes place &t every 2-fold absolute pressure changes,i.g.
during migration of fishes from the surface to I0m (2 ATA); from
30 to 70m (8ATA), end s0 on = 150, 310, 630 m.... and dack to

the surface, This is the main reason for cdecreasing of pressure .

effect on fishes while depth increasing (Tsvetkov, I974), and
the main explaination of pi-obability for extenstive depth vertical
migratiozis, when pz}essure gradients exceed tenths atmospheres,

8low changes of cwimblsdder volume during such migrations coin-

cide with the process of gas amount regulution by deoompreseion,

and there enat 0 patterns of barotrsuma in ascending aaimal, -
According to morphology and mechanicms of gas regulation

in the swimbladder the fishéé are divided in physostomes and phy-

soclists. 'Ehe former are oapable to quick {during. seoonds) expul-

sion of excess gas from the swimbladder. 80 pressure reduction

isn’t acoompanied for them by darotrauma, This group includes

clupeiforms, eels, pikes, cypriniforms, _sturgeonsvax;d many otl_:ers,

mainly freshwater, neretic &nd eplpelagic fishes. The resorbtion
of gases in physoolists lasts longer (during several hours), and -
their 1ift to the surface faster than decompression unavoidably
ssuses barotrauna. This group includes the majority of sea ben-
thic and pelsgic fishes - namely all cod-like fishes, rat-tails, .
_' mejority of perciforms, sea-brezus, mullets, hornfishes and many
6théra,_ -includin, neso-and-bathypelagic one, Bubyancy changes
and meichanisms of their swimbladder-volume regulation are. thc

: poi.ntlsic’it special ;ntoréaf;; for the oonorete work thg problem
.ol a;ifc?y 11t of these fishes .yithont barotrauma is more im-
'po.rtm't.' L ' . v ' o /




5
Working out the methods for preventing sea fishs® baro-
: trsuma ixavo interested f.'ho’ investigators far sgo. Fpr example,
s the tagging process of rockﬁéh Sebastes included the 11ft of
'capturod fiches up to 40 m, where the scuba-diver perforated
bod; and svix.bladder 'all with tho syringe nud.lo and released
.the excess gas (Cotshan. 1964). Mtbor 1ift through the gzone

.or aharp pressure change was hamloss for these fishes, and a .
littlg needle-wound soon healed, It was ngtieod that such pro- -
cedure was of oo, demand tor the ood, if the duration of its lift

E _was prolongod 'mis moment is widontly basie for sooond method
{ ~of preventing barotreuna, snd knowledge of natural decompression
E rates in this case is neseoesu-y These data appoarod for daif- ‘
' ferent spocies last yoars (Tytler, Blaxtor.I973; Tsvotknv,ls’im
“Treshev and oth,, 1985) .
The aim of t.hia ‘work .15 to oompare the barotrmma degree
in difforent epoeios during oom:neroial trawling fishing and ﬁo
diminish tpis effect by uair.g the nessessary decompression re-
 gime while 11fting umi to the surface.

 MATERTAL AND METHODS,

The exporimonts were conducted in 1972-1984 at the Baltio
and Jcpanese geas by oollaborators of vmm BALTNIIEH, '!INRO.
‘me main data werse reeaind auring tosting of small-meshed ssai-
hard contuner, covering the cod end and designed by one o: the
suthors (Bfemv,1975) for'approoia‘tion of fish eond:ltion while
squeezing through trawl mesh, The dogreo of barotraune was do-
temined in tishos, liftod to the surfacs in the ood end or

container, Such data were got f.or 34 apocios. oapturyd dnrins"
~ more than 300 trmvur.gs. each of which lutod IO-I&O nLn The

‘whole materiu is zhovn in Tables I and Ia. Parallcl oburu—

tions by " scuba” divers at IO snd 30 m gove an opportunlty of

R e A 0 e
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essessuent the oondition and bohuviour of liftod rishos. 52 such
obeervations voro eondnctod

The impmvment_: of eontainor enabled its sgparafiion‘at
_desired depth and further 11ft spart from trawl. This ensbled
o work out such decompression regime, vhich_frovorited barotrau-*
ma in 1ifted fishes, namely Alaska polladk (Theragra chalcogran-

na) and ood (Gadus mamoopha.lus). In soms cases (for wachna ‘

ood - !legixms gracilis) ‘the fishos » 1ifted with patterns of
barotrsuna, were put,int:o hish-pressure chember (PK-IOOm).vheri
the pressure was increased up to the value,’ cq-uj.}alent to that, °
present at the depth of qaptuﬁ. The behaviour and condition of

these fishes was observed for 3 ‘hours,

RESULTS ARD DISCUSSION

The observation of fishaes, lifted to tho surface and put
into sea or dgck ta.nks, showed the different effect of qqual
prossuro reduotion foi.- ditroront species. The harmlessneéss of i
sharp pressure reduction was oonﬁmed fox- physostomes herrings
and anchovy, litted in the cod end or container - 1 g. squuzed
- through trawl-mesh, These fishes showed normal orlentation,
- coordinated locomotion and schooling in the tanks, Our pﬁﬁoua }

studies and litorature data showed high surviving for herring . J

¢ven after scale loss of 227 and more (Zamahm,lss‘l: lfaxinv.
I98I), though the total sensitivity of these fishes to mechani- -
cal damags 15 well-known. The opinion about harmlessness of
pressure reduction :or 1ifted physostones was eonfimod on sal-~
mon, whitefish, eel, The Tedused surviving of physostome smelts
and oastcrn redfin was strenge to some extent, for> they 6trviously
had expolled the excess gas during 1ift, Their death cen also
hlrdly be oxplainod. ’by mechanical treawl-mesh damage, tor even
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’rablo I The condition of nahos. 1ifted to the eurfaoo -

without do compreseion.

(.,cx:midt)

{nunder lewim=- 1cap- isurvié
: of length lbladder:ture ,vins.§
Iepeci~ 1 e Izorpho-tdepthl % (o te
: mens :logy m : : '
1 1 1 1
Clupeidae . R .
Pacific herring . ’ 55 37-30 . physo~ 65 I00 1in the
Clupea harengus pallasi . stomes . "cod end
(Valenciennes) (open) Lo
;Tapa.nese pilchard » L :
Serdinops saga.x 34 20-22  open 65 100 ="«
(Scb.legol) _ . -
Japanese ancho;z : 79, 13-17 open - ‘65 I00 4n the . ..
Engraulus japonicus i . . ’ con; 8l=
(Schlegel ner
Osmeridae . L : o
Arctic smelt . 88 19-26 open €5 32 -" -
Osmerus eperlanus ‘ : : ’ :
dentex (Steindachnor)
Surf smelt - : ' '
ngomosus protioaua 45 12-15 open €5 5 =% '
teindachner) . . !
Gadidaa - . . ;
Alaska pollack 3763 31-60 . ,-phzﬁo- 65 . 79 in ths
Theragra chalcogrmu. S clist . cod end
. ‘\Panas) : (closed) and oon-.
. : .~ tainsr
Pacific cod ’ . . o
Gadus morhua macro= - 42 2670 olossd §53 33 =" =
. -caphalus (nlonsia) . . ) ;
¥achna cod - ~ ’ -~ 9285 °  18~2%  olosed 65 69 14in ths
Eleginue gracilis : . ©~ oontal= .
(Tilensis?r L BeR
' Stichaeidae T :
Skamny 30 ‘absent 65 I) « " -
osismcontme deovskii . y
teindachnor) ) R .
- Gobildae R L
- Yellowfin fo 2112 . 20=47 .  absent 65 I00 « " =
- Acsnthogoblus navimanua . cTes A . B
- {Steindachner) - e . . o ) !
%ar e mouth gody 332°  R0=~47  absent .65 I00 e " = 1
ogobius macmgnathus RN T . e vl



Table I, continued

T
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Coregenus lavaretus (L. )

I p 2 p 3 HEEEE - 6 4 7
Agonidse o o
Joraani poacher .20-24 ebsent 65 I00 1in the
Agonomsal Jorda.mi(Schmidt) . : ood end
- Poacher )
Pallacina bardata : a9 18-284 absent 65 90 1in the
(Steindachner) . contal~
ner
Hexgggammidae . ) .
Alaska greenfich . 104  18-38 ebsent 65 I00 =" -
Hexegrarmus octogrammus 0
(Pallas) » ; .
Atka mackerel -/ 27-35 @bsent 65 I00 in the
Pleurograxzcus monopto- o cod end
rygius (Pallas) and con-
tainer
Cottidae , . ‘ :
Cormon sculpin 668 = 18-25 absent 65 I00 4in the
M x:ocephalus brandti ) ; . : contai-
(Steindachner) _ ' ner
Buffalo sculpin 17-21  absent 65 IQ =" -
Erophrys dioerane(?alla.s)
Pleuronectidae :
Sohachi flounder 16 10-26 ‘sbsent 65 30 - " -
Cleisthenes herzenstsi-
ni (Schnidt) . .
Rock flounder " 1436 24-35 absend 65 - I00 - " -
Lepidopsetta bilineata _ ,
(Ayres
Yollofin sole ) I000 20-22 sbsent 65 100 4n the
Limanda aspera . cod end
(Pallas) 278 j0-27 absent 65 60 4in th
: contal
Starry flounder . ner :
Pleuronectes stellatus 162 25-37 absent . €5 37 1in the
(Pallas) . ' : ) cod end
Clupeidze . .
Baltic herring 61300 -  12-14 open 30 I00 without
Clupea harengus merbras L, fiches
Sprattus sprattus : : gdemaged
" balticus ( chneider) . 33290  10~11  open 30 100 T
Salmonidae o S
Salmo salsr (L) : sS4 40-50 open 25 100 in the -
Atlantic salmon ‘ : cod end
Coregpridas o g .
Whitefish ~ 318 36=33 cpen 20-25 100 =" -

* &uring 3-bour period after 1ift



Table Is. The ocondition of sepurate specimens, 1ifted
to the surface without decompression,

[} | |
- i I B | 8.
i a .
’a_‘.“n" ‘?’.““ ‘ i“‘?"* idopth,,morpho- : ving * E noto

QOsmeridae’

Puropean £xmelt %7 50 physost, partil\l in the cod

Osmerus eperlanus : . - {open) snd and
eperlams (L) . . C ocontainer

. Anguillidae S | -
" ‘Common ee)l 50-6€0" 10-20 open safety in the
~ Anguilla anguina (L) . S i o . o0d end

. Cyrrinidae

Ezstern redfin ' '28 . 65 opsn . 101:!1&1 1n the
Leuciscus brandti'(Dyb.) . © o004 end -

Percidae S e B
Turopean pike-perch 2R2-rs 25-30 ph:soolint. -"

‘Lucioperce lu opcrca (L) (oloaod) pertisd

Serranidae

Jeapansce mea bass - . 8850 ° 65 - olosed 1lothel =% =
Lateolabrax ;]aponicus o ‘ :
(Cuvier)

Scorpsenidas S o o ; .
BSchleghel’s rockfish = 20 65 olosed lothal =" =
Bebastodes achlesheli . .

(Hildendorf)
"!‘richodontidao

Jepanees sandfish . 10 65 sbeent safety in the
Aretoscopve japonicus - - . ~ - oontainsy
(Stein dachner . o : » _
Batmasteridao ) ) ) . ) )
Derjugin’s searcher ~ ~ $9 - 65 . 1 lethal =" ~

- Ba yme.ster derjugini

Pholidae _ i . , . . :
Cunnel 20 . 65 absent sefety ~ % -

- Pholis nebulosus

(Houttanyn)
Plev.imne cticae

. Mud flsurder | 25-30 30° absent esfety in the.

Pleuronectes flesus (L) R : - eod €nd

¥ during 3-bour period after 11ft
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nOTS subtno homng succeaamny passed through Just the saue
mesh, There are also fow reasons for total nass-—catch proessure
explaination, for ﬁahos oonoentration 1n ood end or ocontainar
was low, 'moudx the nj.xins of. the catch was observed dnri.ng risins
and puning tho ood-end out, and the rosultant pioroing of soft -
rayed ﬁshca by pricks of atiff-rwod had taken place (for ‘ '
example, baltic herring by sticklebacka), these injures vorc 0
Charaoteristio. that we desided to ignore them in this wrk Io( ’
propose, that the main resson for smelt and rodnn ‘death nay be
attr:l.butod m_supetaz}tiongl temperature changes (up to 9-10 c),
’ obsanod dnrihs 11£%. There might be as the diroot' influence - =
themic shock, es the 1nd1nct - by gas enbolia of biood voasols '
o'ing to changes of gas solubnity ("gaa-bubbh diseass™) mring
mrthor mostigntiona this faoctor should bo puod nore. attontion.

Liftins to the mfaco was also hmlesa tor ‘the na;!ority
ot fishes without swmbladdor. except young pluco, aqunzod
" through the cod-ends’ mesh and canght by the container, We ob—
urved the gsas bub’blos in the fin vosaola of these ﬁahu and so:n ,
doaths. 48 in tho ‘case with the smelt, this nj.sht be due to sae—
bubble disca.ao and not to typioal bamtrmc, tor at this atago
the plaices have no swindleddsr,

S

The barotrsuma wes rater distinct in ood—liko tiehoa (Alaaka'
ponaak, Pacifio ood, 'aehnu cod), rockﬁ.shu and piko—pordt -
typiocal physoclistie fishes, A.fttr 11!1: in tho ood-end or 1n ‘ .
container they dmonatrntod gut and oyes. -xpantion, ehmgoa of ‘
looomotion ooordination. The divers” obsetntions at ascending
container rwealod aharp buoyancy increaaing in alaaka ponack
and wachnn ood at 30 -. 1t tho regjno of ascending was short and‘-‘.
continu ous, Being ineapablc to reaiat such buoyemcy mcteau, '
Atho tishu gathorod 1.n tho top sidc of conta.inor a.nd s:a:n on thei_’_’_ :

S -
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~8ide or upside-down.. Sometinmes they tried ‘bo. dive, 2nd their be-
!;a?idur"ut whole strongly resembled that, described in our pre- 7
vious experigental'vork 'A('rs\vetlmv. I973), Scuba-divers also ob-
served noticible deereesing of 'midandce re‘eetion in these fishes
to the bouoh of container wall At the same time fishes without
avimbladder - gobles, poeches and blenniea. ceptnred in the eon—
. tainer, kept themsolves on its bottom with normal orientation and
avoldanoce reaction. ) ' ' .
The 1lift of sepe.reted eontainer rrom 65 n 'ith several pe-
riodic stops (Table 2) ellowed to avold barotrauma in alaska pol-
leck and pacific cod to a high extent. There were no dead fishes
nowy, and the d{vera abserved praetice_ny normal beharviour of
fishes at 30 m, Only in one case -__ei; '§0'm the swimming on the
side was o]geerved for 27 alasksa po.llecke (from the total 1564
spsoimens), This nig,ht have'happened due to th‘e.‘change of nﬁu;
regime dnring strong wind-drift ot the vessel and unknom depth
position of eonteiner at this tine, At a whole the chosen regine

3 of container litt nay be concidered successtul for alaska pollack,
A The d_‘trerent responce ‘to such 1ift was recorded for wachna ocod,

" At IO m the divers moticed the increass of its swimming activity,
» further enlarge of abdomen and turning upside-down - at 3 m.

.bBeing put into ﬁressure chamber, the fishes restored normal

orientation after pressure increase up to 8 ATA, snd having re-
ceived negative dbuoysnoy, .ee.nk to the botbo, of the tank, 'Bo'on, _
however, all of them died, Probably, the previous baro trauaa
signes were fatal for thess fishes in epite of absence of visible
patterns, So, the ehoeen 11t regine may be oonoidered uneetiefeo—-

tory. ror vechna cod,’
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Zadble 2, The u‘&foty roginp of 1ift for Aleska pollack

1 N { - -
Msmr-(r): . Btops of : _ BExposure time, min,
ATA | containers®1ift,i™ A 1 ]
S lat91-16% }ata-9g%
?,5 0 (es* . 30-e€*. 30 - 6~
SR T R 5
Pintt1a1/20*0 s e
30 . 20 35,
306 P.uue./z { . 30 o2
1,8 - R A
1,0 P, mt./z .\o o - -

% aptn and duration of travlin,g

A1l oxporimnts on pressure bolora.nco of ﬂahos ahomd, ﬁ.rat-
1y, te noooseorty of adequate ‘accessment of tomporal tact:or.aad
saoondly.‘tl'u safety two-fold pressure roduotion practically for
€ll of them, The oconcrete natural investigation oonﬁm_od both
thesises - the trawl end contalner 1ifting time let all physo=
stome fishes pass the deoompression (eanpt;tion to pressure reduo~
tion), and typical barotrsuma was noticed only during pressure
reduotion more than.two-foid fron iz_xitial. and fastu'-.:t\hm dooox.‘.

pression rate, Barotraums waén't rooordod whoen proasux;o changes

wore less than 2-folds froa initio.l and passed alower or nesr to
decomprossion time. The later may be achived by docron.sing the

rato of ocontinucus lift, or by nakins it intomittmt, with porio- ,
dlcal oeasing of 1ift a:nd oxposnro at wcry "aafoty ntop" (2-2014
pressure reduotion) durins the poriod. cquivalcnt to dooomprosslon
tine, Buch scheae of 1i1f¢ has bnn offerod for tho cod. saithe

snd haddock by Tytler snd Blaxter (1975)~ Fg. I g". These sathors




Depth, n. :

I3

—

5 10 14
) : _ Duration of 1ift, hours ',
Pig.1. Scheme of safety 1ift to the surface for gadoid fishes,

- = = for intermittent regime

for continueous reguie

wa" - by Tytler,Blaxter, 1973
"b" - for Alaska pollack, present data at 11-16°C
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oonuid.v'od tho total decompression time for 3e.doid.a to bo ‘nsar
S hours.However we umod, that in tho case of fouw "atcps" lif-
%ing with more short oxposnros also vould be safety. The dnraeion
of such oxpoenro ehould be J.ong anough to provide eigniﬁoaat
pert of duoxpruuon. It had boen shown (!svotbv.!g?&») that
rany physoolistic fishes olapeod. dooouprosaion uwp to 50-603 )
even m.ring the first hour after 2-fold’ pressure romxction. mg .
hes been oconfirmed by Al zska pollack 11t - with 50-60 ain, ex-
posure at the first z-fold prossuro rodnction (from €5 m toze),
ad 75 ain mrthor oxposn:u at the socond. 2~fold reduction of it |
(from 28 m t0 9 m)~ Table 2 ana Rig, I"b" ‘The aext exposure )
'l.ttor oquivalont pressure re&otion was of no sence now, for tho . -
ﬁ.ebu had already been lifted to the surface in wvisble oonditioz, -
tboush with excess buoyency., For some epcoi.al (ror oxanplo. be-
hevioural) pnrposos annh surfaoo exposure is mcoasary. beoeuss '
ex0083 buo;ancy essentially chansu d.lrrorent bohaviour patteras, -
izcluding &voidance ruotion. It bocano obvious from results of
scuba-divers’ oburvations end our previous dsta ('J.‘sntkov,1979),
It ahould de mnti,onoa, homcr. thnt in such utemittcnt
schene the cnrttion of 1ift itself ian t renootod, thoush 11:
contridutes to dooonprosaion. ‘mo ahortonod deoonprosaion regho
was aocoptablo tor uuka ponack cnly dns to fow quantity ot .
sefety stips, vhun thu-o was mo dangamua smation of unﬁniahod
deoonpmuion oycles, If thera were noro atops (1.;. tho oupturo
dcpth was deeper), such mntion night have taken phoa. In this
csse the aaration of cxposuro should de pxolonged o tho tine
. of totnl camnproeaion - to 5 hours (aooord.ing to r,rtler and
mmqr. 1979). . : e .
Ou.r fuluro with such regime tor vach.na ood 19, probably, duo -

to spocioa-spuinty of its docompression curve - the fononenon, f B



I5
vhich, as we hu_vo(mentionod C&riiar. ‘ahoul_.d be taken into oonsi-
daration, during working out such regimes, In its turn, thias
obliges speolial investigations on doobnproséign for d.ltfofont
speciess both total and si@iﬁ.cant (partial).

Only complex resolving all these problems can provide real .
understending of such processes as fish damags by cod-end mesh,
‘;ﬂoctivnoas of tagging, methods for ba.rotrmn preventins in
hydrotechnicsl eonatructions. behaviour ad.oquacy of J.iftod riahn
and nany ‘other ichthyological pmblems.

o . CONCLUSIONS, B ‘
Quick 1lift of trawls or sp_oci{il ooyering cod~ends’ oontainers,
* designad to assess mesh-demage in cod-end,resulted in cheraoteris-
tic signas of barotrmu. for 6 sposios of physoenatio fishes, .
. The per aent of bmtrma—omsod deaths was essential for thu.
I‘hysosbom and awimb],addar—absont fishes of 28 species ~c:.*..c!n t
suffer from .be.mtrma.‘dn:ﬂns 111%, eXoept some cases, when their
‘death may be explained by themal shook or gas-bubble disease, )
 Using the Lntemittont lift-regino. ws succeeded in preventing
bamtranna in Alaska ponack. oaptured at 65 m md brought to
the anrraco 1n viable conditionm, ‘mo ad:.iaaiblo value of single
.sreasuro reduction tor alaska ponack and other physoolists, is
2-folds rodnction of it from 1nit1&1 In the oaeo of fow "steps”
ths exposure bamen two 1ifts should be nn.r "s:lgnincmt' do-
_eoxpreuion time (eomploted noro. ‘than at 508), but when tbere
' &re many steps - tho oxpoeure ehould be prolongod np to thc
tine of total dooonpression. ' t ‘
"Total™ and "aignitlca.nt" dooomproaaion tine 13 species-spe~
.c‘ﬁe. and can’t be cxtrspolatod. It needs rnrthor ‘deteruination

" .for different sp_oc’ics.
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