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, | { In this paper the conduction of the studies in the s
fishery - oceanographic :Eield situated on the continental
shel:t' to the south-west of Ireland is reported. Experi-
mental investigations included the observations on the
. currents at ‘seven anchored 'buoyant statn.ons, the ful-
“o rfilment ofv 15 bydrological and hydrobiological surveys,
fIthe\observations on the distribution of fish concentra-
} ‘ tions 'by means of h,ydroacoustic :,nstruments, In operations
-;_‘in the field two ships partfcipated simultaneously¢ o °
the measurements of temperature -and salinity were made '
'by themosalsounder. The methods oi’ planm.ng of oceano-
;Iogical fields are descr:x.bed. fhe preliminary ana],ysis
.;_ of the expedition results is given. S TR o “
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In May-August 1974 on board the- research ships

“of AtlantEIBO ZVEZDA an. ALIOT a fishery = oceanologi-

cal experiment was carried out in the area of Irish

"Shelf and adjacent continental shelf, which has

’become Known as "Shelf 'Experiment 1974" SHEEEX 7@.;

. SHELEX - 74 is one of the stages in’ d851gning of ..
" a conple;-nodel‘or_formetion of;connercial_fish con—-i“~'

centratione:kThe model will be based on. the dependence

of distribution characteristics and the behaviour of
commercial obaects upon the: dynamic and hydrobiologl-

. cal structure of water.

* Taking into account the inadequate knowledge of .
dynamic proce sses, we’ have formulated the principal
tasks of experimantal activities .as follows:

- detailed study of variability in dynamic struc—v'
ture of the Irish 8helf water in time and spacej;
_- revealling of the extent and nature of dynamic

water atructure influence on the behaviour and distri-

- .bution of commercial concentrations.

T - getting of reliable experimental data for improve-

. ment and examination of numerical model of water dynemics"
~on the shelf, as aecomponent of the complex model_of for—

"mation of commercial fish concentrations.

Eo solve the above tasks, an oceanological field

was established to the soutb-west of Ireland (fig.1).,_
' The area of the field was 70 x 130 miles, the depth



f'varied rrom 150 to 3500 m. In planning of the position
‘and size or ‘the field, such factors as the dynamic and
fishing characteristics of the region, the bottcm :f
‘relief, the expegted“scale or investigated movements
' in space and time were taksn into consideration.;In
f'the present paper a brief review of the onerations
‘Iulfilled in the field together with a preliminary ana-.
~ lysis of some observntional results are given. E .
- i} 1“ Observations on currents ‘
L total of seven buoyant stations were made for
current measurements in the field (Iig.1 ). The obser- .
‘vetions¥eccordingrtofthls‘scheme,were-carried_out'rrom '

* Mey 20 to July 20.

It was suggested that the determination'"’"

"of statistical structure °?,? current field would make',-
: it possible to restore it for the field asﬂa whole,).:A "
‘basing on the measurements in separate points."‘ '

: To speciﬁy the stat1stica1 structure at small dis-

_tances and to check the presision of restoring, the ;;_“ el
tmeasurement grid in the centre of the field was thickened}. 1
by means of rearrangement of BS - 1, .BS - &4, BS - 5 on . e

’_the second . stage (with the duration of 14 days)..:
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Lof the pattern of dynamic process immediately within

' sionally incr3351ng to. 15—20 n/sec%

Finally, at the third stage of 4 days duration S

:the four buoyant stationa were set linearly in normel I
‘,to a continental slope S s , ‘ ‘(w ;

.',‘~

R This experiment wae ained at determination o

- e

"the continental slope zane.'

The observational data indicated that the velocity

) of summed currents in the field averaged 30—40 em/sec.:-

, The currents were of pronounced tidal character w1th se-'l

mi—diurnal period. The velocity of residual currents was
not high and did not generally exneed 5—6 cm/sec. occa—

ho~

In general the picture obtained 1s similar enoughf

to the results or studies in the Atlantic field in 19?0

(Brekhovskikh, L.M. et. el., 1071), a. single principal
difference being a con51derably larger scale of dynamie L

- h e

'disturbance 1n space and time in the open ocean as conpa-,:.

red with the shelf area. It can be suggested (this aug— ~;:
; gestion will be supported in further processing of the |
. data) that the intrusion of synOptic eddies of 30—50

‘.niles in. diemeter occurred in the field If 80, the phe-\:guf

P Bt e P R

B nonena or water risevand water cycle over the shelf in

 the 1ocal scale, exerting a considereble 1n£1uence o Q}}f

-.‘-... e T A

the fishery are none otherhtnan a displey of the verti-:~j~1‘

— e . -

‘f;cal nature of the ocean currente.Then_the elaboration of .

'-”ths nethods for calcalation of generation and behavicur-

of individual eddies can be adopted as a :Eoundation ff-.a.'.'



1vfor designing of a complex model of formation of comp
,‘mercial concentratmons-uii_ -
b . _.' 2. GeostrOphic experiment fq;._i

The object of geostrophic experiment was to'elu;”

cidate a question of possible application of the_‘]

e A

4€ iynamic method in the shelf zone, and in case of suc-_:'
cesstul outcome, to Specify the currents field, obtained
‘as a result of instrumental observations in a llmited

P

' number of points, by means of revealing of an agree— ‘} .

" “ment between this currents field. and the geostrophic

’ currents.;;' _ R o
; In the process of preparing to the expedition L

-a method for optimal planning of oceanographic.surveys
was developed (Dubrov1n B.I., Chernishkov P.P., 1975).‘. v
" The essonse of this method i3 as.follows. It is Jmown .
(noiseev G.A’, Timchenko I.E., 1971) that the 60° rhombic_
" grid is the most effective one for restoring of oceanolo—
gical fields accordins to. measurements in separate points.
The knowledge of spacial statistical structure of ‘oceano-
' 1ogical fields alloms.to calculate the step of measurlng
. grid ( a distance between stations) Whlch can meet a re-

‘f qpired precision. However, the precision calculated in

_this way is fictitious, 31nce a: temporal error of resto-v

ring appearing due to asynchronous fulfilment.or hydrolo-

B gical stations and prolonged time period of- the survey is '
-not taken into account here.(Sukhovey, V.F., 1967; Dubro-}_
"‘;vin, B.I., 1972). Fron general con31deration it is evident

“?
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“hat the size of spati°‘ error is increased with an '
-ncrease in grid step. On the contrary, with an increase
in the distence between the stations, the duration of

~ the survey is decreased (at a fixed area), thus leading

to a decreased temporal error,

The case of equalty betweeen these two errors

'.seems to be the optimal version Therefore, the problem

of planning of oceanographical survey comes to a pos-\
sible agreement between temporal and spatisl error of '
restoring. | " | . f' - ,
i The realization of the ‘method described was stipuy E
lated by a suggestlon, that the temperature fluctuations‘
were the major contribution in the density variability,
and that statistical structure of temperature fields
did_rot“coarge copsiderablq yith”the depth.‘Accordins
to'the material of a half-year series of facsimile charts,
smoothed by flve-day periods of surface water temperature,'

the temporal and spatial errors in restoring of tempera—

_ture field at different grid spaces, ‘but at fixed speed

of the Shlp and fixed area were calculated and the op—

timal grld of oceanographic stations designed. The op~

A timal distance between the stations is 22 miles prov1ded
_the survey is carried out by two _ships simnltaneously,;h”
_theoretical error of restoring being O 24° and the survey

P

‘duration - 48 hours,




. Real duration of the survey appeared to be somewhat
. greater,_as compared with the calculated one and ap-
;.proximated 72 hours. A total or 10 surveys over: the whole

'~fie1d was nade et the intervals exceeding no more then

:‘ 48 hours. Besides, at the second stage of the actlvities

......

.of the field. In this case the distance between the

“n e e St men e

-‘stations was 10—12 miles and the duration cf a. station
. averaged 40 hours. Y
"; A geostrophic experiment was carried out by neens
of thermosalsounders ISTOK - 3 (Modern apparatus ses
_ 1970) and KASHATOT which provided the measurements of
'"tenperature, electrical conductivity (selinity) and
depth - ‘ )

o 3; Observations on internal waves.
, The observations on internal waves were envisaged
in the expedltional progran mainly in order o exclude
: ,thepvertical fluctuations in the density field in cal-
ﬁculation of geostrOphioal currents. For this aim a

_ total of 16 daily stations at sounding intervsls of

\ an nour were occupied. At separate stations the observa—:

s emmimcma L i 0 i, mei g mmen emeisam i e e aea wembean eame

z‘tions ?ere made eacu 5~10 nin. Prelininary“anelyeis of
*‘the deta obtained indicated a wide distribution of in-

ey,

ternelhwayes of tidal origin.in the area of investiga-:j~

. e

" tion, both with a half-diurnal period, and of 10-20 min

- ~period to_ several hours; the amplitude of these waves-ﬂ
o could reach 50-70 m. It snould be enphasized that inter-

e

"g.nal‘waves give rize not only to vertical migration of

A
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Tahe layers, but also cause considerable reorgani- o

zation of the thermocline (Iig.:3). At that, the thickr'.~

, neSS'of tﬁe dbove quasiuniformkleyer,”for example, fluc—

tuates during the tidal eycle from On to 60-?0 n whioh,.

| evidentely, greatly affects the conditions of trans-

mission of energy from ythe atmosphere to the ocean and
may be an additional reason of occurrence of half- _
diurnal periodicity of the .ocean ourrents.

As it is seen from fig. 4, ‘the measurements taken

'in the same point at’ some ‘hours interval ‘may give not N

only different temperature values for different horizones,

‘but also considerably different average temperatures within
 the whole ackive layer. Thus, the data obtained during |

. the expedition make the elaboration of the sampling method

'for hydrologioal information which reflects the actual

ocean state one of the principal problems. R R L E
Hydrobiological operations : ,l |§N,¢ﬂ

- e

. Hydrobiological operations were made during all - the
hydrological stations oocupied in the field (if weather :
conditions permitted). The _catch within 200-0° n was r
oerried out by Judaynet (geuze Ho 38, 1444 meshes/c ).‘ |
“A total of 280 samples was oollected by both ehips. “
Scouting operations ' l
; ‘Soouting operations were oerried out by ‘means of '

hydroacoustio apparatus during the passages from one

' hydrological stetion to anothery Arter fulfilment of eaoh y

suryey the eummary plane—tables with the results of scouting
operetions were compiled; whioh'were inmedietely compared

v e -k

- with temperature fields (fig.s Yo Preliminery anal’sis
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of these materials. showed that during the fun_ﬁment

or short term stations the fields of hydrological che-
\ ‘racteristics may. surve a guide reliable enough in ‘_’

acoutlng 0peratlons and fbrecasting of fishing condi-

 CONCLUSIONS

The organization of a long-term fishery - oceano—

~logical field resulted in the detalled ezperimental
‘study of oceanologlcal process along the border between
* tne cgen ocean ‘and the shelf. New data conserning the
7structure of hydrophysical fields _in time and space,.;‘

as well as»their influence upon the formaticn.of commer—

,-0181 concentrations were collected. High variabillty
' of hydrological characterlstics ¥n the shelf zone, re- . .

:vealed during the expedltion, makea the elaboration of

the sampling method for hydrolog1cal information whlch L

' may be useful for fishery forecast one of the princi-

. pal problems.

10
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Fig.3. . The extreme profiles of water temperatiure per
42 hours at daily stations. - ' e
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