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(Theses)

" In this paperthe conduction of the' studi.es in :the '
'. • _. >. ~. " - • ".- "'~."" - • • , .' • • •

...•

, 'fishery - oceanographic :tieId situated on the continenta:l

shelf,to'~h~:B~~th-:we~~ ~i"'~~~~_~:'~~PO~ed~:Er:p~rl~ . '
mental investigations inc~uded the ~bservations on the·

:, : '" 'currents .at seven anchored buoyant stations '" the fu1.-.
• I " . • '. ~" ~ . • -

. , .
'?ofilment Of.~15tbJdrolo~cal,and bydrobiological surveys,.·

. ,,' - - t ... ··~.• - .... - --"'~..I' -'.. -. ..,. ..." .

, eitlie\observations on the distrlbution of :tish concentra-

~ions by m.eanso~ hydroacoUstic inst~umentst' In operations

, 'in the field 'two ships pa~cipated siDlulteneouslYeAll
" ...... ', .:....

the measurements of' temperature .. end sa.~ty were made ._
. : '.

'. by th:erm.osalso,~crer;,The methods of planning 'o~ .?oeano-. ' .
, rogiosl fields ,a~e descr:t.bed. ~he'pre]jm1Dary,anaJTsis

of the expedition results is' given.·
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In May-August 1974 on board the. research ships
.'

. of Atlant.NIRQ Z~A a:.,. ALIOT' a fishe~ ~ 'oceanoiogi-
. . .

c~l experiment' was carried out in the area of lrish
..... '.. ',

.. Shelfand adjacent continental she~, which has .
, '. - ..~ "... . . . ~.' ..

. ,

become 1lnown.~s n~he~ Experiment19?4n~ SHELEX -7lJ-~• ..'
~n :... 74 is ODe' of the stages in' designing .of

·a ccmplex'model cf formation of ,~ommercial fiah con";;"
, ,
.,'

centraticns. The model will 'be based O!l. the dependence
..- ~ . , .

. of dist.ribution characteristics end the behaviotir' of

commercial objects upon thedynamic and bydrobiologi­

cal structure of water.

Taking into account the inadequate knowledge of

~amic processes, we have formula:te<:l. the principal

tasks of experimantal activities as ·follows:

- d~:tailed study of variability in dyn~mic struc-·

ture of the Irish Shelf water in time and space; .

- .reveall~ cif the e~ent. and..nature of ~am:i:c
. , .

water structure influence on the behaviour and distrl-
. y' -

bution of commercial con~entrations;

getting ~f reliable .experime~tal data fo~ ~p~O!~­

ment and examination of numericalmodel of water dynamics., .

on the shelf, as'acomponent ~f the complex model'of f~r­

mation of commercial flab concentrations. '.

~o solve'the above'tasks,: an oceanological field

was established to the south-west of Ireland (fig.1) •

. The area of the field was 70 x 130 m.les~ the depth

3.
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varl6d :eram 150 ''to -3500 m~ Inplamdng of the poSi'tion._ .. '''''':~ .~ ~ ,.-_ .. ,,~ .".

'aDd atze, of the f'1eld. such factors as the' dinamic and
.' • w ••• • • ••'.Jo...... ,." .. '"' ... . ~ ..- •. .' ...,... '. .' ." .

. . ',.

" :fiShing cn.aracterist1cs of the' region; ,the bott~ ,
. .. . .- .- • • .. ~. '. -_-••t ' .. "; _ : ; • - .. ~ "~'~."""'-.'''''_.

'relie:f,'the exP&C'ted'scale of investtSated'mDvements:

,~ .;;~~ ,~~~.:'~~~ ~~~~_.t~~~.~;~',~~#~;#~~~~~~'_In .
. .'. .

-, '-the present paper' abrief reView of the ot>erations:. '_... .. . . .. - -. ..
,~11ed -in the ~eld -toge~~,with' a ,prel i Mi narr ana-
.' .....- ... -.... - ." .... -' . , ,

lysis of'some observational-resU1~s~re gt~en~

, 1-;. Observations on' cu.rrents

A total-of:seven buoyarit statio~sweremade 'for

, current'~~a~~~~~~~ ~_~h~ _~~~~ .. (.iig~'~_~J~'~h~_ obsa~
. . . .'.

vations according to this.scheme,werecarried out from
. -_. .. ".... - - ..

llay 20 tc? ~~ gOJ .

'I~ wa~ suggested that the'detär.miri8tion'

, ~~ ,~~~t~stical:-' ~t~l?t~~ ,~,o~ _~ C?~rent rield..w~nl~~, .~ake

1t possible to rastore 1t :for the :f1eld as a whole~) . ~
-', _. . ••.•. ..- ~~--.-- .. _. - ...- I .. • •

, basingon the measurements in separate points~ "
• "' •• .- '.- .'. ,-- ~ •. _ - •• _ - .. ~ < ..

: Tospecity the statistical structure at ~all dia-. '.. . .. " . - . . . ' .. "'" ....- ,...... .'..... .... " .. _... -.' : ......

_.t~c~~ ..Bn~ to, ~he~k_~he.P'~~s~s~?~_o:e r~~to~~t ~~e .. __,; ,._

.meas~ment grid'in the centre of the :field was thickened
~. - ... ... .. '. ...... . '. . .. - _.. ..,.... .

by maans of rearrangement of Ba - 1;,ES, - 4. BS - 5 on .'
. .. . ."' ". .. .... ~. ..... .. - .......... ........ . - .. , '. .... ' ..

, ,the second ,stage (with the ci~at10n cf 14 day~). '

"
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Hinally, at the third stage o~ 4 days duration ;
~ .-' ,I •

'the f~ur buoyant statio~ ware set l1near~'iD normal
• • • .-. " •• 4 ..

, t~, a contine.rital' slope ,.' . . . . ,
• • ';::: ,- ,. , .... ",." , : ; ~ - " • ..~. • t .'. • '. ..:. '" .. ,.,. r :' ", ....- _: - '" .

" ~' ,Th:is exper..ment W8S aimed at determiriation
..... -. ..... ... .. .. "" . -.. .... .. <0",.

,of' t~~ '~~fte:m:ot,~8lIl1~ Proces~ iim:riediatc~'~thili'
.-~"""''' - - -. -.- ~~ " .
"th8'continental sl.ope zCme~ .. :' " ' .. ' .. '

....
-:' The, ob'semti~Jial date 1Jldicated"that: the'VCloc'itY '~' ,. - - ~ ....- ... -.. . ... - ". ~ .

'of summed ~u.rrents b ,the' field 'a'Wräg~ 30-40 'cimlsec. <,.-

" Th~' ~~~t~ ~~~,.~i ~~~~e~ .~~~; c~~~~t~r,~th'~~",
.' -. _ -- . _......... .. l .""- - - ,-. ", ,'. .. ·-1·-

m1-diurnal periode Tbe .vclocity 'of residual"currents Was:~; •
..... - - ..- . _....... . -" ,. . '", .". .',

not'high and.-did not'generaUy' exceed' ~,cm/sec', 'occa-' "
_.... ...... .. •• - ... _.. .. ..' # ....- ".

"siona~ iilcreas~g' t~. 1r~mi~ec~ , '. < " :~

~ , .
,'In general tbe 'picture obtained:Ls similar enougb

't~ ·~b.e' res~t~:~~ '~t~~s. iIl. ~~'''A~~~~~iC' ~e1~ ,in 1~?Ö, .'.-
..-' ._ .. _.- --:"'.A_ _ .. ~ ,~.. _ .• \ ' .•.

'(Brekho-vsk1kh, L~)(., et~ al."; 1971),. a,'s!nSle' prlncipal:
.. ' ,. .. •• A'" _".. ~••• _ -- .••••-... •. .. '" '.. • • ~ •• _ . ...

. dilierence: b~i.DS.a considerably larger scale .'cf' dynamlC'"...·,··; .. __ ·· ..· ·~- 4-·· ~ :.:. ~ _ _ .- -"'.- ~.

, disturbance in' späce ;and ..time'· in",the open '~ceaU; a's ,compa- ':
... ~ Il_ "' - - -- f .- .•.•. - ~ • '.'C' , .,

red ·~ith the 'sheU area". It. c~ be; suggested (tMs.. a~' ' .. ' •
• ., tI ,,-.' _4~'" _ '_ _ .. --. : • '; ,

gestion:Win'be'Buppor~ed'iIi further processillg'of',the'

. ~~~~) t~~~ ~~e' ;:~~~~ ~~ ~~~~~ 'ed~~~s oi~~50,":"":­
,'. ~~~. ~,J~~~',b~6~~~,~,"~~~,,;J~~~:r;.·,~6~~~e·~h~·;~:. '"

....... __ _.. • _ .o! _, t,.A._ _ .. oJ - _ _ .. _ .. ~.".1 ". • ••. " • • •

, .nomen~ o':!,: wet~r'rls'~ ,·'~nd ~a1ier'c~'le ow~':tbEf she:l.f.,iIi :.,': .'
.... - , ""''"~''''' ~ -- '~_ - _. - _.. . ',;,." " ~'. . - .-.'

. ,'. tlie" iOe~l SQ~i~~':-e:f~ a' coiu3id~able '1nnuence'on ',':-.~~~,':'"
.. •• ........, __ fl _ ••,a. ••__ _ _ ~"._ .. - ._~ " _ •. _ ~ .. ""- -. , .

,the' :rlSher3- '~~ ~one ot~, than a' disPlay of the ~-';'.. ' :,
.' ', -":•• , ..-. -- -.... -- ~ ~ ~- •• :.,":' : : 0" • :- :" .,

" c'si' natUre of:the oce~ cm.rents.Then 'the el.aboratlon' of:' ;,:", .. '

.: ,"ihS '~~~,;t6; ~~~ih~~~, ~~ ~~~~~~~~ ~~'b~~~Ö~" ':'~':'.', '
.............. __ .. _.0 _ U) - _ •• _0_". ...._ . .

.'. • • • • • ~ -:'.. • • • • .< ... • • \ '.' * 0,.

",: o:r ind1:rl.dual.'· eddie.s :': 'ce be adopted, as 8 :toundatlon. ,." ,"
• '.' .' , ': ~. '. • • • i • • '" •

. .
S' ,



" :tor designing oi.a c~mplex model of formation of com-
.- . . - .~~ ..... .' ......". -. ..

" mercial conceIltratlhonS ~ ... . ". ' ",. . .

2'~· Geos-j;rophic :expe:riment
'" .... ... .'" ......- .. .. -. -. ..... : -: .:.-

: ':.: : . The object' of geostrophic eXpe:rimwli; was to' elu-
.. -....... . ~ , ' ''''-, '--_." ' -.. - , ; - .

cidata a question oi possible,application'of the
• : : ,.•• t'. ;. ._..... • -_. _ ~~'" •• # ...

,.JYnanuc method in the shelfzone, and iD. case o:t suc-
............ _ •.• _ _ • .co" '. __•• _'- __ _ _ '.'" ..

ce~St'ul outcome, to speci;ty the currents field, ~btained
•. "t_ _ •.•_ •• _ .••.• , _ __ _...... • ".-..... •••• •

,.' aB .a resuit 'of instrumental observatioris iri' a 'llmited' , . 1I

.........-. --- .. ~. - -..... ~ ......- " .. ':" ~".. .. ... ....... -.
. .

number of points,' by. means of revealing of an agre.e- .. · ,.._". _. -.._ _.._ _ ~ __ ._. _ _0 ".". . #"" .

ment between· this currents field. 'sud ~hegeostrophic.

currents.
I' ..... ~~.>.

p. .-

'. .

6

,....:~.~..th~_pro~~.s~ ..o~_.pr.ep~~~. ~~..~~~ _?~~~;~~~~:.'. '.. ".
a method for optimal planning of oceanographie surveys...:.. :.

· ."" ".. .' ~ ... ~". ..... ".: ..... " • ~,"r ,. . • ..' ••..•• • .• <0-....... ".... :.. \ ~ .

:was developed. (Dubrovin B:I-;, 'Chernishkov' p:p~, .1975J~·
~ ~ _.... 0', • • .. • _ • ~ • ~ •• ..... " ", _.. .. ..

T~~.·:.ess3Dse .of this method. i5 as.follO~~~.~~_~~..~~._ ...

(Hoiseev G.A~. TimChenko·I~E:,1971).that.the60orhombiC
....... ~ ~# • 1' • ••••• _ _. ~'.·_ •• _.o _ "

g~id is .the most .ef:fective one :tor restoring of.. ~ceanole-:-.. _..., ... : ... . . . , .... '\-- . '" ......~ ...: " .. ' . ~'" ".' .' .... _.. .,. " ....
gical.fields according tO.messurements in separate points •.. ', _ ;' ' #".:. \ ~ _ """"' .. _. :0.' * ~"'_."':'" • ~.••• ~ ~

· The knowledge of spacial. stat1stical·. structure of. oceano-
..... -..- ~.- :: .. _ : '- .. _ - ,"'-'- .. ..-.. --- ~-.-_ ..

· logical. fields ~llows to calculate the step; ofmeasuring
.......... _"" ••• ~~~_ • ~,._" "" · •. ·_"'..-~.tJ .' ~ . "'~"" ,. ,._.~__ .

· grld', ( a. diStance between .stati.ons1. which ean ~eet' a' re-

,'.. ~~~~~ ;~~~~~~~~:.H~~e~~r~ the' ;re~i~~~~·;c~le~l~t~~~ ".
• • ..• _.... •• _. _ .•.•_. • _. _.~. _ .. •••• _ ..' ~.. _. '_ho __ " _ _ • ., ' ' '. ••

· . this wsy' iso fictitious, since a, temporaJ. error.of reste-
-, ~~ ........ - ; • ...... • ... _ ••~, • ,'. -'...... .. .. - ."' ...... • - -.. ....... ... 4 •. . .
ring .appearing.due to. a~chronousfulfilment'of.nYdrolo-.... '_;_' __ ~ •.~._._ •. , _..•_M.' _ _ ~ _ _ ,..: _ " ..

. gicalstat10ns and prolonged timeper10d of·the survel,is
.... . . .' . - . '" '.. . . \-. '''. .~" . - .:". \ .. . .. ~ ..:. . _., _ .

· not.taken :lnto account here~(SukhoveY,_,V:F~,'1967; Dubro-./" . . .: ~ -", :,.:" ~ •... '.' _.. : _ :., ::'Ao .

. .~, B~I~, 1~72).· From g~e?;a.1..' C?ons~der~ti~n 1t 1s evident
"

.... ~ , ..
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~~at t~e size of spati~l error i8 increa8ed with an

increaoe in grid s~op. On ~he contra~, with an inereaae

~ the distenee bet\ieen the stations, 1;~e.duration .af

" the survey is decreased. (at a :fixed area), thus leading

to a decreased temporal error.
"'.. "'" " . .

. !rhe ease of equalt;y betweeen these wo errors.. .

.seems to be the optimalvers1on. Therefore, the problem
." . '.. . -_..... . _." ~. ...... '. ~.' ... .- .. . '.. ,'"

,_?:f.. pl~~ing. of oc~anograp~C?a;L..s~ey.. ~omes t~ ~ pos- .

sible agreement between temporal and spatial errOr <;>f
.... J>. i

restoring.

The.: realizat~on of tho me~~o<!...d?scribed was st1PU-::-.

lated by a suggestion, that the temperature fluetuations... --'" _ -.... .. .. .' .- .. -, ~. -'. -. -. . - ........,' .. ' ~.. ,

were ~h~ .m~~~:. co~~~ib~~~o~.~~'t~!l de.nsi.ty .!ar1a'i)i.litY.

and ~~a~.~~~tis~iclll.s:tru~t~eo~~emp~ature ~.e~d:s

did not change considerably w1th the depth. According- ,..... --.. ... .. - .. . . .".. . '.. - .... ', .. ....

to the material of a half-year serios o:f facsinile charts,
..' ...... - - - . ;-' ..... " . .. .. . ....... ..

smoothed by five-day periods of surfaee water temperature,
..... '. '.- •• - ...... " '" ...... -........ •.• -._ ..... ,- ..... *' .~" "', .', .' ':.

~~~t~~po~al.. o.n~ 8~~_tial. error~. i~ .~est,o.r:iJ:g .of te~e:x:~­

ture :t'ield at ditteren-t: grid spacos, bu-t a-t fixed speed
- _. .'.- '-~ -- .. ' » .... • ~ ~- ~. -, •• ~ ~ ... • .... ....' .,

of theship and :t'ixed area .uere calcula-ted and the 0P-
.... • - ... _. ~ ,... '- -.- " " , .. • .' .... •• • • • - <C

1;imal grid of oceanographic stations designed. The op-
... ..~..... . " ..... - -,. - ..., . - ...... ... . .' .. _.' ,...,

-t:imal distance between the stations 1s 22 miles provided
-. - '_.- "-.'" _ ~.'"--, : - -.. '"'' ' , .. -
the survey 1s. carried out. by two ships simultaneously; .'- _. .' - - -.~ . -- .... . _... ~ .- ~, .~".. .. - -_.. , ......." - . -, .._. ... - ..-. ..' - ". .

theoret1cal error of restoring being O.240 ·and the survey
p ....,.- -~_.....,. • -- ~ .... "* 4'

durat10n - 48 houra.
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.' . Real duration6f .tho survey appeared to be somewhat...... ". '- _ -. _.~.~ -. .' - ..

gre'ater'~' aa compared 'witli the calculated" one' m1d ap-- ... ~-.. .... .... .,.. . - , .. :. ....... ~.-. ...- .. -- . . ...... ~ .. -- ~ .'

.prqX1m8ted 72 hours. A .total of 10·surve.rs overthe whole
.'~"'- ~ .. "'-:- ."'- ". - -.'~- -_ _.--'\ -_ - _ ..

f'ield .was made at the intervala 'exceediDg'no more then
.........·- ~·c··.._·41 " '_ ••••• -.:- -: --'--.',.

48·hours. Besides;' at·the.second stage of·the'activities
",.1 _ " _ .. " ,,_ '''_:- ,._ ~ _ _ _ _".

brief' stirveys were made cOVerlng .the central' part ..~...... _......... -;.... -: - --- _..... -.. , . _......." -'. _..... .... .. '-' ,. -- -~. -.~-- ...
.of the field~ . In':-this ease the ci.istance between ~he_ _ _ _.. __~ _I'.,., _ 01 __ ,"",_,, _ _

, . .

stations was 10-:.12 miles and t~e duration of· a. station
" ~ ....--""- ....... -_.........
averaged 40 hours. .

: . ' •. "A geostrophie eXperiment was carried out by me&.ts
- ~- ..... - ......... "" ~ ..- ...- .i ,. • .. ~,. ....... .... ... ... - .. '. .. .. 1....... • ao 1II

. . . . \" . .'.. ' .' ..
of t~lermosalsounders·ISTOK.~3 (Modern apparatus ••• .. '''' . - :-:-_...... -' - .:._ -.
19'70) and ·KA.SHAu>T which provided the measurements of
,_ ":- _ .. .l -'_.~.... •• _"'&".,,:. _... "_" '. __ ".__ _ ...:.. .o.A

temperat~e, electrieal co~uetivity' (sa~i..l?i~),.and

depth

~~ Observations on interna1 waves,

The observat~ons on internal waves were erivisaged
..-- ." .. ... " " ..... .... ,'" _.... -.... ~.. .'" '" ... ,

in the expedi1;lonal progrsm mainlY' in· order to ~elude
.-.. .. "._ ..... - - ..... .... • • • • __ ... ,. ... - ... , .0 __ •

the vertical fluetuations in the dens~ty' field.in ca1-
'" ... - .... - ... . ..,. _........ - _. ... ..... ...... . '.. ........

. ~ .'
.culation of geöstrophical currents. For this aim a-- _.... ., .. -. - ~ ,." . - .. ' "

total of 16'daily stations at sounding intervals of '.
.... - -_ - ----- f/ - _ ~ - -:: __ •• oe ••••••

. an hour were occupied~ At separate, stations 'th'e observa- ...... '" -.~ __ _ - _. . ", -.... - - _ .- .

'. ~~~~ ..'!~~~_~~~ ea~~ ?:'!C?..~...~~l~~.~~~ ..~~~l;rs~s of:

..the data obtained 'indieated a wide distribution of iD-_. ..1_ ;.. ~.. . . _.0' .~., _.. • • ~ ..

.' ternal waves of' tidal origin. in the area of investiga- '. ',.,
..... _ .... ,. .... _ ..... ~ "_R ... _.. __ ~• ., _. ~~_'~"'~ __ .. R4....... _.o..o. .,. ..'.

. . . .
1;ion, both with a' halr-diurnal period, and of' 10-20 mi.11

..........__ R "-_o. - "'-. • '"' _ .. __ _. _ __ .-. _ ~ .... . .
. perlod tosevera1 houra; t~ amplitude of the~e waves' ...... ": .. _ . __4._._.. .,' _ .. . .. ._. _"

......., coU:Ld reach 50-70' m~' I1; shou1d be em:phaaized that ·iDtez-.;.
.. ,: .:..... .... ....R.. .. .. ~. _ _ _.... ... .... _.., . _ .... ~ .. ... .. ~ . ... . ..... _.. '-o. _. ....... •

..' '., nal wave~ gi':'e rize not only' .to vertie~l migration of

8'

t.

I

~
I



""11~"::' layers, but also caUßb considerable reorgani­

zution of thc thermocliDe (iig.'3)~ At that, the tbick-'
. ... . . .. "..... _. .' .. ~ . .. . '.

, ness' of tne above quasi~orm layer, for example, fluc':...... - '.. .. ..~, .. ' .... ~." -. . ...... ... .
tuates during the tidal .:ycle :trom '10 m to 00-70 m which, .
.... • .... ..... -, ... ''f;' ...... .. - ..... - • --... • • ..

.~!i~~telY, gr~a~ly..af:fects ·thc conditio~ ol trans-. '

mission of energ,y :trom y1;ha atmosphere to thc occan and- -. .. . - .,.. .. '" ..
.. .' .

'lIU!Y: ,~a ~..a~~'ti.~~~.r~as0x:'-,o~ ,~c~~~ce of half-

diurnal periodicity of thc oeean eurrenta."
... - .'..- -,. _.... .. . - .

As it is seen trom tig.4, the measurements taken.
. .:',' ........ ...... . ... .. .. - .... ... ... '.. ...... .. ~ . ..-.. .. ." . ..

~ ~he~, sa~.e. ,p~~~ ~t.' ~?~e..ho~~ ~~~~a~ .. may g~v~ .~o~ ',,"

only different temperature valuesfor different horizones,-... -.......... . ~ - .. _.. .. . '. '. ,".... .
'butalso considerably different average temPeratures within

~~e ~~~le.~~~ive, ~~y~;~ ·Th;s~ .~~'e.·~·a~ri ~bta~ed..~~~' /

the e%pedition make the elaboration of the sampling method
• •• .. ... .... .• . .. •• _. .. .. _ .~ •• • '.' " • _. ~ t

, for ~?~~g;cal..~ormat~~n !hic!:t ~e~~ects the actlial" .;'

ocean state one of ~~~ ~~~c~p~~ pro~1.~s. ,

.,~drobi?~~g~?al. o~er~tions

, ,\: .

Hydrobiological operations were made during all,t~ , i
• .... , ~ ..... • .. .. '.. •. ," - • • • ~ ,.... ..... • J .'

hydrologieal stations oceupied in the :f'ield, (if' weath~r ,
• ' .. ' _. --"'. _.. .. ..... - ....,.. .•.•• •.•• ~ • ~ '. '" ..... • •• -. - oo··· - • ~ • .. .. • •• , .

• • 1 '. • \ i

, eoriditions permitted). The catch witb.in 200-0' m was I
.. _.;...... • • Jo ... ... ••• ' .. .... "'..... ............ ~," '. ... •••• ,:

carried out' by JuJaYnet (gauze ilo 38, 1444 meshes/cm2,-; .
"' .. '. ........ ..... .. ......- • -.. ..... " .. .... ........ ". ..... ••• .. • •• .,..•• "•• ' .. 11 i ~

A total of 280 samples was colleet~d by both ships.!

.' ',. ' Seouting op~rations . , ' . ' . ) .

Scouting operations were.oarried outby means of
.: _ ~ _ + __ _ _ , ,' ••• _ N.", ,' ,-, ~! ..

bydroaeoustic apparatus during the passages from oIi6-.._ - ~-.- " -- - . . ~ -.. - , .
.' ,."

bydrological station to another9' After. tuJ.filmant of each "

'~~; ~~~ ~~; .~~~ne-t~bl~~ ~~~h ~hC' re~~~s ~f seouting--. .....-.. _.. .>.... .. ... - .... .. ... ... . ........... ~'.. .. . ........ .... ... .. . .. ..
operations were eompUedi ..hieh were imluidiatel.3' compared
... _._._ _ a. _. \'.: .~_,

with temperature fields (fig.5.)~· ~cl1miDa17' anal"sis, '

9·.......



of these material.s· 'showed that during the :f'Ulf:ilment
~.. . - - .. .... ~ ~. ..

of short term sta'tions the fields of bydrologieal ehr-
" ..-. - ...... -- ... . -~ .', - . .". " ...-.- .

,:~~~e~tics ~Y',~~e, a ~d~ .~e~alJ~e eno~'~, . ,- ..
aeouting operations and' forecas-ting of' fishing eondi-.

1ilona~

OOlfCLUSIONS

ThA organ1:z.~~~~._of a 10~~~_rm~i,~~_~rJ" ..~ oceano- _

logical fleld.resulted in the detailed experimental' -
-- - - .' ....'.-... ,. '-'." -. _.. -- ... "'-'7"-' .....",.-. •••. '.'

, study of.oceanologica1 process along the bo.rdezo between
~ .. -_ .. - .... ._~. ", ..-. .

tbe open'ocean and the,shelf. New data conserning the
.........., - -_.'.-" .-.-.,. -- - __ -"- - .. ' .
~~~ture, of.,~~op~sica1.f~e1.ds in t~e~n<:1 space~:

a~ we~.as.~~e~_,~~~.~nce u~on the formation of commer-
-, -'-'- .

cia1 concentrations were collected. High variabi1ity
.. ... . ".. ...:.:... ... ... ... . ... --... .. -,. .. _.~ .. - . .. - ...... - . ~ - ,...'

, o~ ,~dr?1.0gi~a~.;~ha:x:~c~eZ1st~cs .n, t~.~.. sh.e~f,.zo~~t' r~~

',vea1ed during the expedition, makes the elaboration of
., -,_. "'. .,. '.. '.. .. ....._. .,. ..- ..

the sampling me~hod for bydrologica1 information which.' ~~ ~.. _. ~.. '. . ~

mJ!i1 b~ 'useful for fishexy forecast one of the princi­

pa1 problems.'
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