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SUMMAHY

Six surveys were carned out durlng late June and July covering most of the contlnental shelf
north of 54°N in-the North Sea and Ireland to the west of Scotland to a northern limit of 62°N,

The eastern edge of the survey area is bounded by the Norwegian and Danish coasts, and fo_
the west by the Shelf ‘edgé between 200 and 400 m depth, The surveys are reported;'
mdwldually, and a combined report has been prepared from the data from all surveys. The
combined survey results provide spat:al dlstrlbut[ons of herrmg abundance by number and':
biomass at age by stat rectangle '

'METHODS -

Six surveys were catried out during late June and July COverl'ng most of the continental shelf
north of 54°N in the North Sea and Ireland to the west of Scotland to a northemn limit of 62°N.
The eastern edge of the survey area is bounded by the Norwegian and Danish coasts, and to
the west by the Shelf edge between 200 .and 400 m depth. The surveys are reported
individually, and a combined report has been prepared from the data from all seven surveys.



SURVEY REPORT FOR FRV SCOTIA IN THE NDHTHERN NORTH SEA .
8-28 JULY 1997
E:J.Srn‘l_lr:nonds, FRS Marine Laboratory, Aberdeen, Scotland . -

Me't‘hod;s_'
" The acoustlc survey on, FRV Scotra was carried out usmg a Simrad EK500 38 kHz sounder

echo-integrator. Further data analysis was carried out using Simrad BI500 and Marine
Laboratory analysis systems. The survey track (Fig. 1) was selected to cover the area in two

levels of sampling intensity based on the limits of herring densities found in previous years, a

transect spacing of 15 nautical miles was used-in most parts -of the area with the exception of
a section east and west of Shetland where short additional transects were carried out at 7.5 nm
spacing. On the administrative boundaries of 1°E and 4°W the ends of the tracks were
positioned at ¥ the actual track spacing from the area boundary, giving equal track length in any
rectangle within the area. The between-track data could then be included in the data analysis.

Transects at the coast and shelf break were continued fo the limits: of the stock and the transect
ends omitted from the analysis. Thé origin of the survey grid was selected randomly with a
15 nm interval the track was then laid out with systematic spacing from:the random origin.

Where 7.5 nm spacing was used the same random origin.was used.

Trawl hauls (positions shown in Fig. 1) were carried out during the survey on the denser echo
traces. Each haul was sampled for length, age, maturity and weight of individual herring. Up
to 1,350 fish were measured at 0.5 cm intervals from each haul. Otoliths were collected with five
per 0.5 cm class below 24 cm, and 10 per 0.5 cm class for 25 ¢m and above. The same fish
“were sampled for weight including and excluding gonads, sex, maturity, stomach contents and
macroscopic evidence of [chthyophonus infection. _

Data from the echo integrator were summed over quarter hour periods (2.5 nm at knots). Echo
integrator data was collected from 8 m below the surface (transducer at 5 m depth) to 1 m above
the seabed. The data were divided into four categories, by visual inspection of the echo-sounder
paper record and the integrator cumulative output; "herring traces", "probably herring traces" and
"vrobably not herring traces" all below 50 m and shallow herring schools above 50 m. For the

1997 survey 82% of the stock by number was attributable to the "herring fraces" and 17% to.the-
"probabfy herrlng traces" and 1% to the shallow hernng schools. The third category which gave .

9% of total fish was attributable to parhcuiarly to Norway. pout in the south of the.area and

mlxtures of hernng and whiting north of Orkney. Apart from these two locations the rest of thea
frsh speoles in the area were either easﬂy recognlsable from the echo-sounder record or did-not.
appear to occupy the same area as the herring. Generally herring were found in waters where:_
the 'seabed was desper than 100 m, except close to Orkney. The area to the east of Orkney.-

between 1°W and 1°E also contained large numbers of young Norway pout.

Two calibrations were carried out the transducer ano cable systems used during the survey.

Agreement between calibrations on the same systems was better than 0.05 dB. T.o calculate;.
mtegrator conversion factors the target strength. of herring was. estimated using the TS/Iength__,

relatlonshlp recommended by the acoustlo survey p[annmg group (Anon 1982)

TS 20Iog,oL 71 2 dB per indlwdual
The weight of fish at length was determined by weighing fish from each trawl haul which
contained more than 48 fish. Lengths were recorded by 0.5 cm intervals to the nearest 0.5 ¢m
below. The resulting weight-length relationship for herring was:

W = 1.48 10° L3> g L measured in cm
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Survey Results .

A total of 42 trawl hauls were carried out (Fig. 1), the results of these are shown in Table 1.
Twenty-seven hauls with significant numbers of herring were used to define four survey sub
areas (Fig. 1). The mean length keys, mean lengths, weights and target strengths for each haul
and for each sub areaare shown in Table 2, 3,691 otoliths were taken to establish the four age
length- keys. The:numbers and biomass. of fish by ICES statistical rectangle are shown in
Figure 2. A total estimate of 8,020 million herring or1,480 thousand tonnes was calculated for
the survey:area.- 1,295 thousand tonnes of these were mature. ‘Hetring weré found mostly in
water with the-seabed deeper than 100 m, with traces being found in waters with depths of up
to 200-m. The survey was cortinued to 250 m depth for most of the western ‘and northern edge
between 0° and 4°W. Herring were generally found in similar water depths to 1996 however,
the distributions were more dense to the west and north of Shetland and the west of Orkney and
an absence of schools of big schools in the north of the area. The fish treaces were far more
continuous in character and more mixed in size. Table 3 shows the numbers mean Iengths
welghts and blomass of | hernng by sub'area by age class :

In addltlon to the 8 020 mlllron herrlng, apprommately 694 m:lhen other fISh were observed in'mid
water. Examination of the catch by species (Table 1) shows the difficulty of allocating this
between species so this has not been attempted. The dominant part must be considered to be
Norway pout. The proportions of mature 2 ring and 3 ring herring were estimated at 62% and
91%: respe'ctiv_e.ly; -This is:a lower proportion for 2 ring-mature than those found in-1996 and
lower again:-than:1995. The.3:1ing fish are also a lower percentage mature than in previous
years.: Onlyfour:of the 3,691 hernng exammed for Icthyophonus were found W|th macroscoplc :
signs of: mfectlon - P S , k

- RV GO SARSSURVEY REPORT _
: .. 27JUNE-18JULY1997 - i S
| INSTITUTE OF MARINE RESEARCH, BERGEN, NORWAY

Objectives

Abundance estimation of herring and sprat in the area between 'ietitudes, 5_?500'N and 62°00'N
and between longitudes 01°00'E and 08°00'E. Map the general hydrographical regime and
monitor the standard profiles, Hanstholm-Aberdeen, Utsira - Start Point, .-

Participation

AL Johnsen, B Kvmge, S Mykdevoll, H Myran B V Svendsen, R Toresen (cr.l.), & Tangen,

E Torstensen and E Qﬁvretvelt
Schedule

The survey started in Bergen, 27 June 1997. A call was made in Aberdeen on 30 June, in
Haugesund on 11 July and in Lerwick, Shetland on 15 July. The survey was flnlshed in Bergen
on 18 July. -

The survey started in south by doing systematic ‘parallel transects in the east-west direction.
south of 59°17'N the distance between the transects was 15 nm (the two southern transects
20 nm apart). North of 59°17'N the distance between the transects was 15 nm and 20 nm west
and east of 3°E, respectively. In the northern survey area the investigations were carried out



by systematic parallei transects in the north-south direction with 20 nm as the distance betwesen-

the transects.

InterCaIibratioh

The survey mcluded mter—shlp callbratlons of the echo sounders In the first rntercalrbratlon HNf'
GO Sars met R/V Waither Herwig l{l.on-1-July. The weather condition was rather rough-but'the
mtercallbratlon was carried .out-aceording to the: plans north east of ‘Aberdeen, and a total of
90 nm.were sailed. A second intercalibration exercise was made with R/V- Scotia-on 16 July,

north east of Shetland. During this calibration, 50 NM were'sailed. The resuitsifrom all the'inter- -
ship calibrations will be presented atthe next meetlng in.the Plannlng group fcr hernng surveys :

(January 1 998)

Survey Effort

Flgure 3 shows the cruise track with flshmg stattons and the hydrographic prcflles Altcgether--“

3,300 nm were surveyed and the total number of trawl hauls were 81, 77 pelagic and four on

bottom The number of CTD statlons for. temperature, sailnrty and dens:ty measures were 127 i

Methods

The catches were sampled fcr specres composmon by welght and numbers Bloioglcal ;
samples {e:length.and weight compositions were taken of‘all spécies. Otholits were taken:of-
herring,- sprat and mackerel for age determinatiori. Herring were:also examined for fat eontent:
and maturity stage in the whole area, and vertebral counts for the separation ‘of autumn'

spawning herring and Baltic spring spawners in the area to the east of 02°00'E.

The acoustic instruments applied for abundance estimation were a SIMRAD EK500 echo
sounder and the Bergen Echo Integrator system (BEI) The settlng of the mstruments were as
follows: AN ‘ _ G _

Abscrption coeff 10 dB/km
... || Pulse tength .. . - | Medium . -
‘,Bandwrdth e ] wide, 5
Maxpower .. .~ - - 0 12000W- 2

Angle sensitiv 21.9

2-Way beam angle -21.0dB

Svtransdgain. . . . |27.20dB..
| TS transd gain =~ 27.1 dB

3 dB beamwidth - | 7.0 deg

Alongship offset 0.01 deg

. |lAthw ship offset . 0.00 deg.

Sounder: ES 38 B.

The 8,-values were.divided between; the foliowing categones on the basts of. trawl catches and

charactenstlcs onthe echc recordrng paper

herrmg, sprat other petaglc fash demersal frsh plankton

v _]_;‘ i




- The following target strength (T S) functron was apphed to convert SA-vaIues of herrrng and sprat'
to: number of flsh -

or on the fo'rnq: o .- P e :
Cr=1.05x 10°x L .
where L is total Iength 7

The proportlon of Baltrc sprrng spawners and North Sea ‘autumn spawners W|th|n each square
were calculated by applying the observed stage of maturity, ie herring which appeared to have

spawned this year were allocated to Baltic spring spawners. For immature herring, the observed-
mean vertebral counts for the age groups, in each square, were used to decide if it was North

Seaautumn spawners or-Baltic spring‘spawners. However, all 1-ringed herring were allocated-
to the North Sea stock (as confirmed by mean vertebral counts).: To calculate the maturihg part:
of the two stocks in each age group, the observed maturity stage for North Sea autumn

spawners was applied for this stock while the maturity oglve as presented by the 1995 HAWG

was applied for the Baltic spring spawners C

Resulis

Hydrcgraphy .
: -The horrzontal dlstrlbutrons of temperature atb5m; 50 m- and at bottem in the surveyed area are .
shown in Figuré 4a-c. The surface water is characterized by summer hHeating with temperatures -
ranging from-10-16°C: ~ The surface heating is most pronounced in thé east. Here the
temperatures measured at 5 m and 50 m depth were the hlghest measured in 1994 1997

In the east-south east, where most of the herrlng were distributed, the surface temperatures
were 3-4° higher than in 1996. This might explain the W|de distribution of Baltic spring spawners
along the Norwegian coast.

Distribution and Abundance of Herring and Sprat _
Herring'

The horizontal distribution of herring is shown in Figure 5: ‘Herring was‘mostly found in the south -
eastern part of the surveyed area. Here immature 1-ringed autumn spawners were mlxed wrth
maturing (2-3 ringed) and adult Baltic spring spawners. : o

The registrations were very scattered-in all regions and the herrmg were mainly found close to
the surface No: "real" hemng schools were detected '

For estrmatron the survey area was dlvrded in 3 sub areas based on biological caracteristics of
the herring (length and age composrtlon and maturity stage; see Table 4). The abunhdance by’
ICES statistical squares, divided in Baltic spring spawners and North Sea.autumn spawners is
shown in Table 5. The numbers are given age disaggregated and the numbers in age groups 2
and 3 are split in mature/immature parts. The surveyed squares where no herring were recorded
are not presented in the table. The mean weights at age applied for biomass estimation are
shown in Table 4. Forthe calculation of mean weights in mature/immature fish, herring >22 cm™
was considered as mature. The total estimated number of herring by age and length is shown



in Table .. The total estimated.biomass per age group-and stock Is alse shown:in this table:’
The total estimated biomass of North Sea herting in the area covered by the Norwegian vesseb:
is at the same level as last year (130 v 150,000 t). The estimated spawning stock biomass was
more than halved compared with last.years estimate, from 115,000 t to 50,000 t. The estimated
number of young individuals in the region surveyed by the Norwegian vessel has increased
compared with last years estimate. The Norwegian vessel covered the same area in 1997:as"
in 1996.

ichthyophonus

All herring samled during the survey were examined for the Ichthyophonus decease Hernng
with, macroscopm S|gns of. rnfectlon were found in six. trawl hauIs (Table 7) : -

Sprat

Only a few mdwrduals of sprat were caught Very Iow Sa—values ‘were allocated to sprat |n
square 47ES, based on trawl sample , R _ PR

" " SURVEY REPORT RV TRIDENS
23 JUNE - 16 JULY 1997

Calibration - 23 July

The calibration was conducted in a small Norwegian fiord off Kristiansand harbour. The
correction factor. for the SV-gain was found without a-problem. - The-calibration-was-accidently
conducted with an-input of 1,000 watt in the transceiver menu of the EK500. The calculated*:
correction factor was 0.424, which is a.factor two smaller than it would have been with-an input -
of 2,000 watt. It was decided to run the the survey with. 1000 Watt as-input for Omax power® .:
in the transceiver menu. The calrbratlon report is presented in Table 8.

Survey 1 16 July

Intercalibratlon

The planned participation in an intercalibration with' the:'l/'ValterzHemrig i and GO Sars o"n' 1'="'Jul'y
had to be scratched owing to the bad weather. The Tridens was not able to arrive in time:at: -

meeting point (68°N-0°E/W) and the EKSOO-output was of yery bad qualrty caused by a|r ;
bubbles. underthe hull- mounted transducer TR j ‘ A

Northern Most Ftectanqles o

The.survey start was delayed by.one day-owing. to the weather.. Since Walter- Herwig iit:has.
been surveying the 45 and 46 ICES rectangles in the northern-most area of Tridens shortly-
before the planned intercalibration, it was decided not to cover.the 46 rectangles and to cover
the 45 rectangles with. half of the planned effort (the estimates for hemng and sprat as glven |n
thls report refer to.the whole surface area of the. 45 rectangles) L e

The methods used were srmtlar to those in prewous years A SIMRAD EK-500 system was, used

with.a 38 kHz hull mounted transduoer Integratlon of echo recordings was done by the Bergen
Integrator post processing system e : 5 N 3 -




Ship's speed was 12-13 knots, and the' survey was gomg on from 0400 UTC to 2100 UTC
During the hours of darkness, the survey was mterrupted because results from previous surveys
had shown that herring at this time of the day may rise close to the surface and may not be seen
by the transducer, However duie’to lack of time, in Iow densrty areas ‘the sunrey was continued
during dark unitil some kind of traces showed up.

Trial fishing was done with a 2,000 mesh pelagic trawl with a 20 mm cod end lining. This was
the first year that a sonar was available on board the Tridens. In contrast to previous years it
was therefore possible to track previously recorded schools during fishing. However, it was not
always possibleto track a school, partlyr because of the short range of the ' sonar (2 km) and.
possibly also because of lack-of expenence In general the sonar was an lmprovement to the
echo suvey performance on'board Trideris.

Figure & shows the survey track and the trawl stations.

Flesults Herrlng

Hernng was found in: the ent:re ared in scattered small schools, mostly close to the bottom.
Adult-herfing was mostly founid in'the eastem part. Most hauls {Table 9) contained a mixture of
immature and adult herring. In the north-eastern part of the area, low amounts (0-20%) of adult
herring were caught in large schools of Norway pout (haul 11,12 and 13). In the western part
of the area herring was found in small schools (red-green traces) some metres above the bottom.
at depths of 80-100 m, mixed with sprat. -In the south (stratum G) immature herring and sprat
were found at depths between 60 and ?5 meters in thin, dense plllars at the bottom and in the=
mrdwater : :
Durmg scrutlnlzmg the herr[ng traces have been diwded in “certainly herrlng" "probab[y hernng" '
and "possibly herring”.” Results from the Tridens survey are preserited in Tables 10 and 1Mand
Figures 7 ‘and-8.  These figures and tables provide best estimates after scrut[mzmg They ’
include SA-values which have been assigned'to "cer’tatnly,tr herring” and "probably herring". The
minimum estimatés ("certainly herring® only) and’ maxrmum estlmates (“eertalnly " + probably

. + "possibly herring") by millions were similar. '

Ftesults Sgra

Sprat was found mamly inthe northwestern and the southwestern part of the area as mentloned |
above. Sprat from the northern part of the area was smaller (8-14 cm) and contained more
|mmatures than sprat from the southern part (3 5- 15 0cm). _

In six out of eight: hauls whtch contamed sprat representatlve samples of 25 or 50 speclmens;'
were taken for the determination of sex and maturity. Samples for aging were not taken during
the Tridens survey owmg to a jack of manpower and unsufﬂcrent expenence with the samplmg

of sprat. '

Results on sprat arg presented in Tables 12 and 13 and Figure 9.~



. SURVEY REPORT FOR RV DANA .
I 213JULY1997

Bram Ccuperus Ijmwden and Jens Pedersen Danlsh Instltute for Frsherles
“Research, North Sea Centre PO Box 101, DK-9850 Hirtshals, Denmark

Introductlon T OO U P P R R

In several years Denmark has partlcrpated rn the rnternatlcnal acoustlc survey of hernng in the:\:
North Sed, Skagerrak and’ Kattegat in the. past flve years Denmark has covered the North-Sea.
east of 5°E, and between 57°N and. 59°N, Skagerrak and Kattegat. The time effort of the--i

Danish survey has décreased from 22 days in 1991 to 12 days-in 1997

Survey Area

The survey was carried out-in the North Sea east of 5°E, and between 57°N.and 59°N=
Skagerrak and Kattegat (Fig. 10). The area was split up info eight subareas (Fig. 11). The
survey started.in the west by doing. parallel transects, 10-20 nautical miles apart in an north- ;|
yuth direction. In the eastheri part of the survey ; area the transects were carried out westwards.
to e"Swedlsh coast The origin of the survey transect was. selected randomly“ The track wa
then faid out wrth seml-systematlc spacrng R T R E e

Methods

Acouistic data was sampled using a Simrad EK400 and a Simrad EY500 38 kHz echo sounder:.

with a towed body (type Es 38-29) and a hull mounted split-beam transducer (type Es 38},

respectively. The towed body and the hull mounted transducer was 3.0 m and 6.0 m-below the ",
surface, respectlvely “The EK400 echo sounder operated in. conjunction with a. S|mrad ES400;;_-
spllt beam echo sounder and. the. ECHOANN analyzer system, with the EK400 sounder sepving -
as the. transmltter (Degnbo! et al . 1990).- The pulse duration was, 1 ms and the receiver
bandmdth 1 kHz between -3 dB point.during | the survey. “The antegrat:on data was stored-by the -
ECHOANN analyzer system for each nautical mile for each 1.0 m depth rnterval Speed of the -

ship during acoustic sampling was 9-12 knots.

The hydroacoustic equipment was calibrated using a standard copper sphere ct'Gb”mr{nFi‘n" .
diameter at Boma, Gullmarn ijI’d Sweden in. May 1996 and October 1997. Thetwo callbratlons :,

were con5|stent

Trawl hauls (Fig. 12) were carried out during the suwey for Iength age, maturity and weight of

individual herring. Pelagic trawling was carried out using a Fotd trawl (16 mm in cod-end), while: ;-
benthlc trawllng was carried out using.an Expo trawl {16.mm in cod-end).. Trawling was carried -
outinthe time. lnterval 1200 1800 h'and 2300-0500 h (Table 14). In.conjunction.with each trawl :

haul CTD profiles of temperature, salinity, density and fluoresecence were collected.

The fish caught in each trawl haul was;sorted and analysed for species, length, age and weight. -,

The fish were measured to the nearest 0.5 cm total length and weighed to the nearest 0.1 g wet
weight. In each haul 10 herring were sampled per 0.5 cm length class of herring for separation
of North Sea autumn spawners and Baltic spring spawners, and for determination of age and
maturity. Micro-structure formed during the herring's larval period is retained as the central part

of the adult otoliths and used to discriminate between North Sea autumn spawners and Baltic -

spring spawners, A total of 3,932 otoliths of herring were sampled and examined.




The dcoustic data were judged for-each’nautical mlle Hernng and sprat was not observed on
depths below 150'mseters. Layers below 150 meters was therefore excluded durtng the acoustic
judging. ‘The contribution from plankton alr, bubbles, bottom echioés and noise were removed.
When fish ‘echoes were mixed with plankton®echoes the ‘contribution from plankton was
estimated by comparing the integration values with values obtained at other close samplmg“
positions with similar plankton recordings not containing fish. Significant contribution from air -
bubbles bottom echoes and noise were removed by sk:ppmg those layers ' |

For each stibarea the mean back—scattenng cross section was estimated for herrlng, sprat, ,
gadoids and mackerel by the TS-length rélationship recommencled by The Planmng Group for
Herrrng Surveys (Anon 1994) .

herrlng TS=20 log L-71.2 dB -
sprat TS =20 logL-71.2 dB
~ gadoids TS =201og L - 67.5 dB"
mackerel TS 21.7 log L - 84 9 dB

where L is the total fish length in cm. The number of each flsh species was assumed to be in
proportion to their contribution in trawi hauls. The density of a patticular fish species was
therefore estimated by subarea using the contribution of the species in trawl hauls. The nearest
trawl hauls was allocated to subareas with uniform depth strata. Allocation to length-age for
each species was assumed to be in accordance with the' Iength-age dlstrlbutron i the allocated .
trawl hauls. ; h

As the current maturity of North Sea autumn and Baltic spring spawning hernng was below 10%.
The spawning biomass of herring was. estrmated usmg the maturlty key: .- :

- ‘a'ge'O'and 1: no mature individuals -~
age 2: 50% mature individuals
age 3: 85% mature individuals
age 4+: 100% mature individuals

Results

In 1997 the temperature of the water in the surface was’ charaoterrsed by summer heatmg with
temperatures ranging- from 16-21 which was 2-3°C- higher than'in 1995 and 1996. ‘Below the"
thermocline at 20-25 metres depth the temperatures were rang[ng from 7-8° C WhICh was
mconsrstant W|th the prewous years. -

Aproxrmately 1 600 nautlcal mile were’ surveyed (Fig. 10) and 37 trawt hauls were carried out ;
(Table 14 and Fig. 12). The total catch was 21,723 kg with a mean caich of 587 kg. " .
Apprommately 55% of the catch was made up by herring as the total catch of herring was
12,019 ki and'the mean catch of herring 353 kg. The caich of sprat was' insignificant. The -
Iength frequency of herring for each trawl haul is glven in Figure 13.

A total of 5.7*109 hernng or 319,168 tonnes was estimated (T able 15) The estlmated biomass™
of ‘the '‘North Sea autumn and’ the’ Ba[trc spring” spawning-. herrrng was 195, 918 and
123,249 tonnes, respectrvely (Table 18). The biomass by age was calculated using the
estimated numbser of fish by age (Table 17) and the' mean weight by age calculated from the’
length-weight relationship given in Table V. Approximately 50% of the spawning biomass was’’
found in subarea [V-VI| (Table 15).



Generally, the mean weight of herring by age was significant. higher in subarea. I-V. than in:-
subaréa VI-IX (T able 18) Slgnlflcant difference in length of herring between subareas was.not-
found However, hernng caught within the 100 m line of depth show a tendenoy to be smaller: ;.
than hernng caught within the area of the 100-200 m Ilnes of depth and above the 200 m Ilne;,J

of depth (Frg 14a—c) N

In the Skagerrak and Kattegat the estlmated total stock of herrmg was 542, 059 and{,.
394,147 tonnes in 1995 and 1996, respectlvely (Slmmonds et al., 1996). In 1997 the total
herring stock was 319,168 tonnes (Tabie 15), which was 41.1% and 18.9% lower than in 1995.
and 1998, respectrvely The spawn[ng biomass decreased from 401,309 tonnes in.1995 1o ..
166,202 tonnes in 1996 (Simmonds et al., 1996) and 151,267 tonnes in 1997 (Table 16) The,":
decrease in spawning biomass from 1995 to 1996 was higher for the Baltic spring spawners

than for the North Sea autumn spawners (62% and 26%, respectively). However, the spawning
biomass of the North Sea autumn. spawners: increased from 36,251 tonnes in 1996 to
55,415 tonnes in 1997, while the spawning biomass ot the Ba!tlc spring spawners decreased

from 164,079 tonnes in 1996 to 99,852 tonnesin 1997.. The total catch decreased from 1,050 kg -
in 1995 to 634 kg in 1996 and 587 kg in 1997 (Fig. 15) which also |nd|cate a decrease in stock

S|ze as the effort was. allke the three years.
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SUFt\r’E\rr REF’ORT FOR FHV SCOTIA IN ICES AFtEA VIA(N)
' 16 JUNE - 3 JULY 1997
D G Reid, Marine Laboratory, .Abferde.en,“scotland

Methods

The acoustic survey on the Marine Laboratory Aberdeen vessel FRV Scofia (16 June to-3 July -
-1997) was carried out using a Simrad EK500 38 kHz sounder echo-integrator.. Further data, .-
analysis was carried out using Simrad BI500 and Marine Laboratory Analysis systems. The
survey track (Fig. 16) was selected to cover the area in three levels of sampling intensity based .
on hernng densities found in 1991-96. Areas with highest intensity sampling had.a. transect‘,v;f.
spacing. of 4.0 nautrcal miles, areas, W|th medium intensity sampllng had a transect spacing of';:
7.5 nautical miles and lower intensity areas a transect spacing of 15 nautlcal miles.. The. traok

layout was systematic, with a random start point. The ends of the tracks were positioned at 12

the actual track spacing from the area boundary, giving equal track length in any,rectangle W|thln,;:
each intensity area. Where appropnate the between-track data could then be included in the'-.
" data, anaIyS|s Between frack data were ahandoned at the westward end of all transects, and:_._i_-‘.‘

on the eastward ends between 569 45' and 58 oo N atong the coast of the. Outer Hebrldes

Twenty-nine trawl hauls {Fig. 17 and Table 20)'were carried out during the s.'urvey on the denser
echo traces. Each haul was sampled for length, age, maturity.and weight of individual herring. .
Up to 350 flsh were measured at.0.5.cm intervals from each haul.. Otoliths were collected with. . -
0.5.cm class below 22 ¢cm, 5. per 0.5 ¢m class from 20to. 27 em and 10.per 0.5 cm c[ass_L
for 27. 5 cm end above F[sh welghts were co!leoted atsea from a random sample of 50. flsh .per. .,

two pert

haul,

Data from the echo integrator were summed over quarter hour per.irods (25 Nm at 10 knots)

Echo integrator data was collected from 9 metres below the surface (transducer at 5 m depth}
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to 1. m.above the seabed. The data were divided into five categories, by visual inspection of the
echo sounder: paper. record. and the- integrator cumulative: output *herring traces”, “probably
herrmg traces" "probably not hernng traces" and two specres mrxture categones '
For the 1997 survey the total estlmated stock was 238 460 tonnes The spawnlng stock
biomass (mature herring only} was estimated at 143,340 tonnes. 78.7% of the stock by number
was attributable to the “herring traces" and:21.3% to the "probably herring traces”. Fish schools
scored. in -category 3:(probably not:herring) were identified from the echogram and trawling
exercises, and were probably mostly pout, ‘and other smali gadmds If all these traces were
scored.- as - herring they would total 28, 010 tonnes grvmg a maxrmum stock srze of‘
266,470 tonhes. R , :

As in prewous years in generat hernng were generally found in waters where the seabed was -
deeper than 100 m, however, herring were also-caught in reasonable guantities in shallower
waters on two hauls (haul 223 and 252). Norway pout and blue whiting -which were found
commonly throughout the:north of the:survey area in previous years were relatively uncommon
in 1997 :Blue whiting were caught in large quantities on.only two shoots (243 and 256), and very
few pout were caught. The other commonly caught species during this survey was mackerel,
which was ubigitous in the catches outside the Minch. This has not been seen in previous years.
Itis possible that a significant part of the fish scored in category 3 were in fact herring and this
would indicate a small underestimate of the true stock. It was not usually possible to make a
definite assignment of these marks to species, and where doubt existéed it was assumed that
they were NOT herrlng Slmllar drtfrcultles were encountered in 1994 and 1995 but ona much :
[arger scale o S

Two sets of calrbrat|ons were carrred eut durmg the survey One transducer was found to be-*i
faulty .on the second: ¢alibration and. was replaced:-:The new transducer was then also
calibrated. The first transducer was calibrated at the start of the trip. The replacement was
calibrated immediately, and also on the following survey in the North Sea. The integrator data -
were corrected for the deviations between the calibrations of the two transducers. To calculate
integrator conversion factors the target strength of herring was estimated using the TS/ength
relatlonship recommended by the accustlc survey plannlng group (Anon 1982) for clupe0|ds o

' TS 20Iog10 -?12dB perlndrwdual

The welght of herrmg at: iength was- determmed by werghrng flsh from each trawl haul which
contained more-than 50 fish. - Lengths were recorded by 0.5 cm: lntervals to the nearest 0. 5 cm .
below.. The resuitlng werght Iength retatlonshlp for herrrng was:i:

W= 0 0081 91 L3°°‘ gl measured in cm-.

Survey Results
AR . . 4 s
A total of 39 trawl hauls were carrred out, the results of these are: shown in Table 20 Twenty":

hauls contained more than 100-herring and these hauls were used to defrne 4 survey sub areas "
(Flg 1?) The: sub -areds were defmed as: ; :

1. Mrnch

Il Barra Head

Il. WaestHebrides
V.  North Via{N)

11



The stock: estlmate shows a considerable decrease from 1996 (397,580 to:238,460. tonnes)
There was little. evidence: of -changein distribution;. The main concentrations were again
between 4 and 5°W.as in 1996. . The fish. appeared to be slightly more dispersed west of the
Hebrides than in recent years The lmportance of the Barra Head group contlnued to decllne
(Flg 18) : o o E

There are also some: mdlcatlons of changes in the age and matunty structure of the stock (see
Table 22).: In 1995 66.3% of the two ringers were mature, in 1996 78.5% were mature, in’ 1897+
- 37.5% were-mature, although the survey was:carried out one month:eariier than prevrously The*
_ propottion of older fish (4+) in the stock was also reduced from 55% in- 1995 and 43% in 1996
to 16.6% in 1997. Combined with the reduced numbers, and the apparent reduction in numbeis'
“in the previously densely populated Barra Head area, this may indicate an increase in fishing
pressure.on: this stock.: Reports-from fishermen indicate an increased tendency to genu:nely trsh
in; VIa(N) rather than srmply mrsreport catches from IVa : . .
Large numbers of mackere[ were found in: the area of the shelt west of the Hebndes Whlch have
not. bee_n s_een in, prewous years these flsh mcluded both young fish and mature adults

R S

SURVEY FtEPOFIT FOFI WALTER HEF.'WIG III IN AFIEA IVB e
- o 23JUNE-16JULY 1887 : “
C Hammer Instutut Fur Seefischene, Hamburg, Germany

RV Wa!ter Herw:g H surveyed the area 54“30 N to 57 N, Danlsh coast to 2E and a seoond area
58' to 59'N 4'E to 2'W. The cruise track and number of trawl hauls are shown in Figure 19. The
. survey results are given.in Table:23, the-hnumber of herring in:millions: by stat square: ‘Ther age
structure: by area is: glven in Table 24 ‘and the mean. welghts are age in Table 25 ;

Comblned Survey Heport Co o

F:gure 20 shows survey areas for each vesset . The results for the six suiveys have‘been::
~ combined.. Procedures and TS values are the same as for the- 1996 surveys (CM 1997/H:11).:"
The stock estimates have been calculated by age and maturity stage for 30'N-S by °1E-W
statistical rectangles for the survey area north of 52°N to the west of Scotland. The combined
data gives estimates of immature and mature (spawning) herring for ICES areas Vla north, 1Va,
and.iVb separately and:parts-of.llla.--The data:from ali areas have been split:between: Autumn
spawners in the: North Sea and West of Scotland and Baltic Stocks. ' Where the survey areas:
for individual vessels overlap the effort-weighted mean estimates by age.and maturity stage: fer
each overlapping rectangle have been used. Stock estimates by number and biomass are
shown in Tables 26 and 27 respectively for areas Via north, 1Va'south, IVa and IVb separately.
The mean weights at age are shown in Table 28. Stock estimates for Baltic herring by number
and biomass are shown in Tables 29 and 30 respectively. The mean weights at.age are for-
Baitic herring are shown in Table 31. Figure 21 shows the distribution of abundance {numbers
and blomass) of mature autumn spawning herring:for all areas-surveyed.- Figure 22 shows:the ..
-'dist;it;._u_\tiggg,sp_li_tby age of 1-ring; 2-ring and 3.ring and-older herring.: : Estimates-of "0* group!:.haye'::';
. been omitted in all plots. Figure 23 shows the density distribution of numbers of adtilt autumn+
spawning herring as a contour plot and Figure 24 shows the same d|str|but|on for all 1 nng and
older. e

Ichthyophonus Infection

The numbers of fish with ichthyophonus was limited to four fish from Scot:a and 0 from Tndens
and 11 from GO Sars.
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TABLE 1

Scotia 8 -28 July 1997, date time position and numbers of fish caught by trawl haul | .
' Haul summary Position D'epth . Estimated raised numbers T

“Haul Date - | Time | Latitude Longitude Her Mac | Sprat | Npo Blw A.sl | A.spy | Had Whi | Saithe | Lum Gur Nha | Scad
259 | 9797 | 8:0 ]|58°39.9N [002°30.99W 67 ' ‘

260 | 9/7/97 110:33 [58°40.04N |002°21.27W 73 356 3

261 | 9/7/97 |16:40 | 58°42.13N |001°04.06W 118 3 37 9 8

262 § 10/7/97 | 15:50 |58°54.87N |000°22.96E 140 82 1 7 2

263 | 10/7/97 | 19:0 |58°55.13N |000°04.03W 110 49 2 473 1

264 | 11/7/97 | 5:0 |58°55.03N 1001°23.50W 115 8660

265 | 12/7/97 [10:37 }58°13.4N |000°45.34E 130 814 857 10 18 3 2

266 | 12/7/97 | 15:40 | 59°23N 000°28.53E 70 o 2 5 11

267 § 13/7/97 | 5:5 |50°25.03N |001°44.50W a0

268 | 13/7/97 | 11:40 |59°40.1N |001°36.62W a0 9

269 | 13/7/97 | 15:5 |59°40.01N J001°05.51W 120 3078 686 2 101]- 242 20

270 | 14/7/97 | 10:0 |59°64.9N {000°10.18E 148 3200 42 - 118 6

271 | 14/7/97 | 15:20 [ 53°55N 000°44.56W 120 18 1 248 1 i g 1 1
272 1 14/7/97 | 18:50 |58°54.12N | 001°01.40W 100 149 :

273 | 15/7/97 | 5:30 |60°3.13N |000°06.18W | 135 7 32 4l 2

274 | 15/7/97 | 11:18 |60°18.04N |000°13.44E 114 1497 10621 2 76

275 1 15/7/87 }14:20 |60°17.86N {000°39.27W 100 1143

276 ]| 15/7/97 | 19:0 {60°8.8N  |000°31.16W 120} 58200
277 | 16/7/97 | 21:20 | 60°33N 000°22.00E 140 1670
278 | 17/7/87 | 10:33 | 60°47.96N |000°00.16E 138 4710 .
279 | 17/7/97 | 14:5 |60°47.81N |000°36.22W 100 29 1 1 253 15
280 | 18/7/97 | 8:55 |60°56.57N J001°19.50E 153
281 | 18/7/97 | 14:25 |60°54.94N J000°03.20W 150§ 46000
282 | 18/7/97 | 18:0 [60°55.54N | 000°20.53W 125 2948

283 | 20/7/07 | 14:40 |60°28.64N [000°as.26W | 140 169 1 2| 132 1 1
284 | 2077797 | 21:15 |61°9.92N |ooo=31.97w | 150| 1703 ,
285 | 2177197 | 13:0 |61°26.78N |000-44.96E | 170 8| - ) 47 1 4 . 9
286 { 21/7/97 |18:20 |61°39.82N |000°08.87E | 200 : :
287 | 22/7/07 | 8:55 61°8.32N Joo1°05.31W | 138
o88 | 2217197 | 19:10 |60°39.99N [002°22.72W | 140 7563 1
289 | 23797 | 60 |60°47.87N |001°08.94w 90 994 7
200 | 237197 |12:15 | 60°32.77N |o02°10.58W | 130 118 33
201 { 23/7/97 | 15:20 |60°32.8N | 001°45.42W 90| 14960
202 | 23/7/07 | 19:5 |60°25.16N [001°54.98W | 110| 6420{ 15 75
293 | 2477197 | 7:0 |60°10.94N |003°40,17W | 129 gea| 18 3| 450
204 | 24/7/97 | 19:30 |60°18.66N |002°38.45W | 170| 2385| 10 : 15 5 5
205 | 25/7/97 | 8:0 [59°555N |oo1°39.22W | 104 s544| 18 3142
296 | 25/7/97 |11:13 |59°55.01N |o02=1661W | 105 56 4 10816 :
297 | 257107 | 17:15 |59°55.02N |oo3=42.21W | 140| 5393 40
298 | 2577197 $21:50 |59°48.00N (004°01.7a4w | 110 155| 164 . 8
299 | 26/7/97 | 5:15 |59°47.90N |oose23.15w | 70 ‘ .
300 | 26/7/97 | 9:15 |59°32.9N [o0s°35.91wW | 153| 1945| 20
301 | 2e/7/57 |11:45 |59°33N  |ooses1.09w | 1509|4910 a0
a0z | 27/7/97 | 4:30 |59°25.71N |oo3°27.47w | 100 ca
46000+ I I —_ ) —_— ]

Her - Herring; Mac - Mackerel; Npo - Norway pout; Blw - Blue whiting; A.si - A. silus; A.spy - A. spyraena; Had - Haddock; Whi - Whiting; Lum - Lumpsucker; Gur - Gurnard; Nha - N haddack






TABLE 2

Percentage length composition, mean weight and target strength by haul and sub area

""i’;ﬂ“/ 278 281 284 288 289 203 294 297 208 __Z-JOTTmean 262 263 265 260 270 272 274 276 277 282 283 200 291 292 |mean | 264 205 | mean | 300 |mean
180 |
185
19.0 0.6 0.0
195
20.0 0.2 0.0 03 06 0a] 21 07 14
206 0.4 0.8 04| 138 10| 74
210 _ 12 14 06 02 03 05 24 04 02| os|z28 100[ 163
25| 02 05 0.1 0.2 30 48 07 08 08 03 18 35 04 o8 12| 226 198 211
220} 02 02 12 0.2 20 07 42 88 27 22 57 08 33 28 16 12 28] 141 279l 210
225| o2 12 0.1 09 74 69 20 22 78 05 48 53 17 18 12| 30| 51 218] 134
230| 04 02 02 07 02| o2f 12 20 82 60 54 46 93 19 43 47 08 38 58| 42| 42 t37] sasjps |os
235| 04 02 12 02 12 82 15 114 40 60 48 62 22 41 41 45 105| 4s| 32 49| atfar ot
240| 02 o7 06 08 02| o3| 73 72 117 65 168 652 105 48 79 112 17 37 98| 74f 25 13fis |15
245| 04 o7 08 08 0.6 03| 98 163 147 147 81 161 122 113 81 1.2 112 34 =29 110 108 25 o2 147 |o7
~250|" 13 20 20 23 3s o4 12l 98 204 197 128 91 zbd iz 1197927 116 88 127 70 152} 131 35 17t fide
255] 25 20 24 33 04 19 14| 14| 207 143 125 82 64 134 122 107 124 102 94 127 i1t 43| 120l 25 | . 13hs7 |is7
260{ 74 26 12 73 05 06 20 22§ 85 102 103 42 69 74 114 84 132 94 41 51 139 98| 88| 05 o2hiss  [183
‘265] 98 20 05 48 70 08 07 52 12} 32f 61 61 53 25 54 54 64 34 B9 6I 41 127 100 48] 63| 05 ozl105 |05
270|108 63 14 56 87 02 17 20 1ai 92 64| 73 82 53 27 34 52 23 128 81 41 144 121 63| 67 58 [os
[ 27| 110 76 25 90 106 04 17 40 168 141| _78f 73 &1 52 06 .30 13.38 09 67 18 35 102 77 28f 43 57 |57
280|132 152 90 76 122 07 78 77 128 177| 104] 483 61 53 13 30 13 42 22 24 20 41 68 59 19| 37| 02 ot [ps
o85| 108 115 156 102 87 58 98 119 120 155 113| 24 20 08 26 07 30 19 24 15 08 24 41 14l 19  bBe b
200 108 137 219 135 7.0 137 157 169 97 124| 185 49 T2z 07 30 18 14 27 33 24 42 23 02 21 18 |8 .
295 68 96 156 122 70 155 162 156 84 98| 116 61 20 15 08 34 18 14 27 20 24 25 12 09| 21 23 |23
300 72 83 121 92 52 168 161 156 26 6] 9o 12 08 07 40 30 15 16 08 41 17 29 02| 16 08 fos
25| 32 63 85 78 42 123 102 62 82 43| &7 07 07 10 12 05 08 05 24 25 14 o7| o9 pa  [23
a0l 08 43 63 44 48 17 73 77 13 14| sof 13 07 10 08 05 05 18 18 08 09 07| 08 10 fo
315] 08 30 a0 35 19 81 48 42 13 12| 32 02 06 03 02 02 03 18 17 05 02[ 04 03 o3
320]. 13 13 14 18 %4 40 29 37 06 04 19| 12 04 03 03 05 08 02 03 08 |o.8
325 04 13 08 10 07 38 19 07 08 12| _ 03 0.3 0.0 05 |05
az0| 07 05 12 05 34 05 15 08| 0.9 0.2 0.3 03 0.4



flLength/-
haul ';
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TABLE 3

Number*1 0%, Mean weight {g), mean length (cm), biomasstonnes*10°3 of herring by area Scotia
8-28July

I Numbers | Length [ Weight [ Biomass .
Areal
1A - 1.23 21.75 87.39 0.11
21 46.90 24.38 131.76 6.18
2M 211.32 26.45 173.38 36.64
3l 16.72 26.93 188.24 . 3.16
3M 78484 28.04 212.16 166.51
44 925.20 29,21 244,37 226.09
5A 383.57 30.15 272.97 104.71
6A 114.61 30.62 288.05 33.01
7A 24.67 30.82 285.86 7.30
8A 54.18 30.59 288.54 15.63
9+ , 122,77 31.74 328.25 40.30
Total 2686.02 28.80 238.14 639.64
Areall . )
1A 15.74 21.50 84.64 1.33
21 587.20 23.57 116.69 68.52
2M 866.92 2534 149.40 : 129.52
131 12410 24.94 141.23 18.94
3M 430.46 26.64 [ 178.24 76.73
4A 235.08 28.14 - 21647 . 50.89
BA 69.28 29.75 261.60 i18.12
BA 17.32 29.45 251.90 4.36
TA 6.14 29.88 265.15 1.63
BA 2.83 31.25 309.06 0.87
9+ . 6.22 31.58 322.97 2.01
Total 2371.29 ] 25.56 157.27 372.93
Arsa lll
1A 137.19 21.09 78.70 10.80
2l 411.73 21.96 90.65 37.32
2M 71.22 23.74 119.66 8.52
3l 1.85 24,98 141.31 0.26
3M 2.41 26.00 164.31 0.40
4A G.00 0.00
5A 0.00 0.00
BA 0.00 0.00
TA 0.00 0.00
8A 0.00 0.00
9+ 0.00 0.60
Total 624.39 21.99 91,77 57.30
‘ ’ Area IV
1A 0.00 0.00
21 257.87 24.75 137.88 35.55
2M 1203.98 25.74 157.35 188.45
3l 15.63 24.50 131.94 2.06
M 558.31 26.96 185.04 10331
47 : 168.56 29.16 242.99 40.96
5A 71.58 30.18 273.65 19.59
6A 1923 29.38 249.94 4.81
TA 6.01 30.50 282.60 1.70
8A 6.01 32.00 334.07 2.01
9+ 31.06 31.90 334.58 10.39
] Total 2338.24 _ 26.44 175.27 409.82
Total Area
1A 154.16 21.10 79,37 12.24
21 1303.70 22.68 113.20 147.58
2M 2353.44 2545 154.72 364.13
3l 168.30 26.07 145.11 24.42
3M 1776.02 27.32 195.35 346.95
4A 1328.83 29.00 232.26 317.84
bA 524.44 30.09 271.54 142.42
BA 151.16 30.30 279.06 42.18
7A 36.82 30.59 288.57 10.63
A 63.02 30.78 293.81 18.52
9+ 160.05 31.77 3249.27 52.70
| Total 2019.95 2572 184.50 1479.70 ||
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e } " #6F5Ngrth Séa Autumn Spawner SRR R
ST S e e 46F53a|ﬂc3pnng$pawner N
A R R B "'280| 520| : ooo| 10| o0} L oo} 000|000 l 2300][




47E7North Sea Autumn Spawner

9.00 | 13.60 , 3.40 I ] 2.00 | 0.00 | | l I | | 28.00
47E8North Sea Autumn Spawner
33.00| 5280 | 1320 | | s.00 | 200 H | | | [ 100.00
‘ 47E9North Sea Autumn Spawner
so0| 400 100] | 1.00] | | | | | |
A7F0North Sea Autumn Spawner
1100| 207] o0es] ooo] ooo| o000 | ] | | [ 14.00]
47F2North Sea Autumn Spawner
000 ooo| oo0o] ooof soo| o000 [ | ] | | s.00]
‘ 47F3North Sea Autumn Spawner .
16.00| 646| 1054 ] | z7o0] 1200 soo| 100f 200 200 000 s000
47F4North Sea Autumn Spawner .
19.00| 1840]  4s0] ] | | | | | | [ 4200
47F4Baltic Spring Spawner
| [ | 1045 1885] coo| seof 100] 200] oo00] 000 4400
48F2North Sea Autumn Spawner -
1.00 | 0.00 I ooo| t105| 1es] =200 l I I I I I 6.00
48F3North Sea Autumn Spawner
- 11.00 | 2.56-' 544 | 0.00 | 19.00] 13.00 I 3.00 | 1.00 I 2.00 | 2.00 | 0.00 | 59.00]
48FANcrth Sea Autumn Spawner 1'
100 o0o00o] o000 ooo| =zoo] 100] ooo] oo coof ooo] oo0]| 400
49F3North Sea Autumn Spawner
6.00 I 3.20 | 6.80 | 0.00 | 17.00 [ 7.00 | 200 | 1.00 I 1.00 I 1.00 | | 45,00
49F4North Sea Autumn Spawner
1300 544 | 1186| ooo| s100] 1200] 400 | 100] 200 200}

North Sea Autumn Spawner

1152.00 I 427.97 |

135.03| 2.80| 11820 |

a9.00| 12.00| .00

7.00 |

7.00 I

Baltic Spring Spawner
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TABLE 5

Weight at-age (g) for age groups and: maturef mmamre fish in subareas RV GO Sars 27June -'f
18July 1997 _ e

FEYRIENER

Area 1

60.1 | 744 [127.3 | ~ |140.8|179.8 |206.5| 230.6 [214.0
:j_ : | Area 2 :
53,6 76.0 [123.7 | 84.9 |135.4 | 169.7 | 201.8 | 213.5 [ 219.4 |:
; ; C ' Area3 :

75.6 | 120.1 :81.6 124.3 1445

181.1 | 161.6. 2004

Area1 43FO 43F1, 44F1, 44F2, 45F1 48F1 47E7, 4TES, 47E9 47FO 47F2 47F3 48F2_§=

- 48F3, 48F4, 49F3, 49F4

Area 2: 43F5, 43F6 43F7, 44F4 45F2 45F4, 46F2, 47F4 i
AreaS 44F3 44F5, 44F6, 44F7, 45F3, 45F5, 45F6, 46F3, 4BF4 46F5



TABLE 6

Estimated number and biomass of hertirig divided in-age and length.groups. Totals also dlvided
in stocks. RV GO Sars 27June- -18July 1997 ;

Age groups

. Length : : : _ :
e |l 2 s | e | s e 7|8 | o [nenf ol

éi7ro1:r9_ tref 26 {1 b | 205| edl’
ltsonso: | assfoes| )l | L] sof - 2e

1910-199'= P70 Y I I N ' a72| 22
|"‘2”'1';6'-'2’§".§ I odea| .| s ] | s - ] 362
p2oo2s | 2ol czes| el | || ] | st 2]
23.0-23.9 4 177 128 L8 o e T T j'. f. .3:23_}"5- 338
24.0-24.9 3| esl 20| zs o el o ] ss| sref”
25.0-25.9 57| 172 19 259 | a5.1
26.0-26.9 13 113] 24 1 163| 248
27.0-27.9 1 67 30 115] 201
28.0-28.9 ‘ 16 36 26| 85| 17.0
29.0-29.9 4] 20 52| 108
30.0-309 | 10 5 22 5.2
31.0-31.9 | 1.2
32.0-32.9 ' ' 5 4 a|l 27
N (milt} 1152| 1087 786| 175 55| - 50 18 14 0 318.0{|
NSheming | es2| 4v8| 1ee| 88| 25| 10| 15| 15
Baltic spr 00| 4s8| 72| 197| sof 77| 30| 28 0
NS herring 150.2
" _ . _ - _ Baltic spr 160.0

|| ' SSB, NS herring ' 49.3|

© 0~ W

.

11

th W b~ o O @

BN s W




TABLE 7: Herring infected with Ichtyhophonus. RV GO Sars 27June-18July 1997

Vertebrae
- 56
57
57
56
57
56

Totaino | infected | Length | Maturity

8 | 1 | 235
e e R et B
......... i) 285
......... o T
e R s et
22,0
29.5
295
29.0

295

E R FNE S R

Ly o w




- TABLE 8

Calibration Tridens. ... . .. . .-

0

Date and time: 23 | Position: off Kristiaansand harbour
ute | | 58°08.13N 007°5857E .
Bottom'depth: 30 m | Wind: 5BF (butin thé'she_lter) K BT
! Salinity: 35%o | |

‘June 1997, 0800-1200

Wave height: 0.1 m

Water temperature:14.0°C | Transducer: 38 kHz.

Transceiver menu before calibration

Pulse length: medium : Bandwidth: wide | '

Max power: 1,000 W | Angle sensitivity: 21.9
2}E—way beam angle: -20.6 ':- __ Sv transducer gain: 26.5
TS transducer gain:<26.5 - - | 3dBbeamwidth: 7.1

Alongship offset: ? athw ship offset: ? " -
Ping interval: 1.0 Transmitter power: normal

“ Standard target: Copper sphere, -33.6 dB
Distance transducer - target: 20,75 .

TS values measured: -30.6 .
New transducer gain: ' 28.0
‘ New TS values measured: -33.6
SA values measured: - | 12588 (n=10)
SA value calculated: 5347
New Sv transducer gain: 28.4

 INew SA values measured: 5343 (n=14




TABLE 9

Length distributions herring Tridens 1-16July 1997

e
Length| Haul 1 | Haul2 | Haw3 | Haul4 | Hauls | Haul6 | Hewl7 | Hauls | Haure | Haul [ Haul | Haul ) Haul ) Haul f Haul f Haul f Haul 4 Feul ) Haul ¢ Heul
135 0 0 0 0 0 0 ol o 0 ol of o ol o 0 0 0 0 0
1 0 0 0 0 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0
145 0 0 0 0 0 0 0 0 0 0 0 ol osa ) 0 0 0 ol 1a2
15 0 0 0 0 o] 541 0 o| 140 0 0 o| 1167 0 0 0 0 o| 921
15.5 o| os5 0 o| oe1| 541 0 o| 224 0 0 o] 125 0 0 0 0 ol 1184] o044
18 o| =219 0 ol o081 2432 o| oss| 1718 0 0 o]l 173 0 0 0 0 o| 1570 22
16.5 o| saa 0 of oe1| 1892 o| 212| 2388 0 0 o| 917 0 0 0 0 o| s26| 441
17 o| 546 0 ol 549 27.03 o| 424| 2239| 157| =227 o| 1083 0 0 0 0 o| s26] 529
" 17.5|. 074| 3.83 0 ~al . 815 1081| ose2| 381} 15671 =09 34| 122] 833 “0. “0 ol cel|ar] fael szl
18} ova| o9sa| o7} 10s| 128 27| --123] 381 1045] 314 as5| et sss o ol o5 ol ol 263l 10
18 o} 183| 141 o| 854 o| 37| ase| 224 ss1| 341] sas| 25 ol ol 77| o  of 2e3| 103
19 074 2842| 141 211] 1150 of; soa| 127]| 149| t62s| 511 782| sas| 2a of 1as8f of ortf. of tasef
198 147] 1585| 423 o| esa]| 27 o| 207| 149| 267| ses| e71| oss| 4e7| o] 218 o| 420] 283]| 1542
o0| 221 1148| a23| s16| 10ee| o oe2| soe| o7s| 2084 ses| 7es| es7| 18 7] 1682 ol|: 788} =263 1278|
205 221 273| 775| 21| a7s o| 247] 254 of oeaz| 730} e1| 1er| 28] 1| 72 0f 1214| 132]° 73l
211 735| oss| 775| 421| 793 o 123| 381 o| e28| ses| &1 5| 935l 6| oz o| 2143| 132 352
218 . 221 o| 493| s32] 18 ol a7| 2854 o 157} ass|’ 8s4| 167| a7a 3] 018|  o| zza| 23| =08
22l 241 o| azs| 11s8] 122 27} so2| 4e6| ors| 10s| 7ae| aes| o ess ol 227| 198| 920 o] 1a2
228 735 of ea34| e32] 120 o| 8e4| os8s 0 o| 55| 305 o| 7.48 1| ose| s588| 420 ol 178
23l 221 of a45]' 632| 386 of so2| ss51. o} 105| sa1|: 427 o|: 1028 o oe1| 198 286 0
235 882 o| 493 s528| o061 o| 309]| 189 0] o| ss2| 1s3| of 28 o os1) s8] 420 0
24 882 o| se3| 1684 0 o| ses| 72 o| os2| ses| sas| o] eas| o] o| 7ea| as7| 395
248 125 o se3| sa4z| o061 ol ss6| 763 0 of 284| 3s0s| osa| 74| o 182] 1373 148 0
28| 1103 0 16.56 11.58| 1.22 0f 1543)| 1314 o] os2 i_11.r_35 . B.54 ol o ;11.21‘-‘- 0.81| 1765 143( 132
| o] 704 ol soz| e78 ol .44 o] esal|” ol 1589| 288|

_ 255

'11.03

9.47

12271




l.ength,

Haul 1| Haul.2

Haul 3

| How 5. | Hauls { Haw 7. [ Haui g

Haul 9.

_Haul
12

| Haul

-
4]

" Haul

Haul ...

18

.Haul
i)

" 2’0 B

e
o18
285
g
29.5
-
30
31.5
az

-

ey
U
-~ .

P = T = T~ R = T = SO S — S~ SO~ S R

634

a8
14
2m
141

o . o.o. 0.0 0 0.

1,08

o o o.o.0 O

061

o 0 0. 5.0.0. .00 0O 0.0 O
b=
.o
i
[

0.52

o o oo .0 .o oo o o Qo
o

Q.o . o o ol

- 427
244

.22
. Q.‘ST

061
122

o o . o o.e.

(o © o.o . o o oo .0 o

O o6 0. o8 0.0 5.0 0 -8 -0

-0.01
o
0.91
0.45

045
045

o & o o.o O .

1765
o 1-‘.-9(5

7.84

2 1.96
1.96

H. S oo .G 0.

N 0.’71

0.5 0 .0.0.0. 8 o

1318

" 2,63

&
i

.0 8. a0 0.0 o o o

. Length

24| 1872

23.18

23.37

1699 | 19.82

.21

w
B

17.24

23.39

20,35

25.14

21.58

19.88.

s -

43,51 | -45.64

-43.81

-43.73

~46.47 | -4515 |-

-44,18

-44.28

-43.73

-44.92

-43.11

4442

4512 |

)

Iweignt

132.15 49.2

111.34

110.19

36.6| 628

866

-46.34

40

72.6

88.8.

125.5

79.3

68:4

=




TABLE 10

Summarised results all sampling areas. Tridens 1July - 16July 1997 numbers in millions

87 86 85 Totals

| 95im | 94im | 94ad | 93im | 93ad | 92 91 90 89 88
I A 3752| 265| 254 0 35 0.9 0 0 0 0 0 0 o| 4315
B 99.6| 1152 4742 o| 2618 398 3.8 8 0 0 0 0 o| 1002.4
c 119.8] 155| 223 0 40| 14 0.4 0 0 0 0 0 ol 1643
D 1482 152.3| 2341 o| 2124| 254| 184 5.4 0 0 0 0 0
| E 531.3( 161| 539 ol 227 0 0 0 0 0 0 0 0
F 1852 46.3| 5194 o| 2607 24 37| 103 0 0 0 0 0
G 304.7| 225 9.9 of 271 o| s05| 237 0 6.8 0 0 0
Totals | 1853.9] 394.4| 1339.1 ol 7931] 915| s68] 474 0 6.8 0 ol




TABLE 11

- Summary of all sample areas. Tridens 1July - 16July 1997 biomass in thousands of tonnes

73] 14 23]

A 0 0.5 0.2 0 0 0 0 0 0 0 21.8
B 8.3 7.9 51 o| 365 7.3 07| 18 0 0 0 0 o| 1115
C 49| 11] 28 0 0.8 0.2 0.1 0 0 0 0 0 0 9.6
D 8.2 93! 224 ol 254 - 4 3.4 0.9 0 0 0 0 o| 735
E 33.1 0.9 6.2 0 2.8 (1) of o 0 0 0 0 ol 429
F 11.7 33| 544 o| 33.1 4.2 0.6 1.9 0 0 0 0 o| 109.2
G 181 13| o8| o a3 0 4| a2 0 1 0 o] o 314
L Totals 99.6] 252| 1396] o] 1o22| 159 8.7 78] 0 1] 0 0 0 00|




TABLE 12

Length distribution sprat. Tridens 1:16 July ;i997

“W Hauli | Haul2 Haul 5 Haul 6 Haul9 [ Haul14 Hau2o | Hau2i |

6.5 000 | 0.00 0.00 0.00 10.00 0.00 000 | 000

7.0 0.00 | - o000 0.00 0.00 0.00 0.00 0.00 | 0.00

7.5 0.00 | 0.00 0.00 0.00 0.00 0.00 000 [ . 0.0

8.0 0.00 |- 0.0 0.00 3.67 0.00 0.00 000 | 000

8.5 0.00 - 0.00 0.00 11.01 0.00 0.00 1,67 G.00

9.0 0.00 0.00 0.00 33.94 725 1.69 10.00 0.00

95 0.00 - 0.00 0.00 30.28 17.39 847 10.00 0.00

10.0 60 1.56 3.23 11.01 18.84 8.47 28,33 0.00

10.5 16.00 | 2500 16.13 4.59 15.94 28.81 20.00 0.00

11.0 56.0 45.31 4355 5.50 36.23 44.07 20.00 1.92

115 1600 | 7.8 20.03 0.00 290 5.08 6.67 7.69

12.0 40 7.81 3.23 0.00 1.45 1.69 167 | 982

12,5 0.00 3.13 4.84 0.00 0.00 0.00 1.67 21.15

- 13.0 000 | 46 0.00 1 0.00 000 | Hes | o000 ] . 1923

| 13.5 200 [ 156 0.00 0.00 0.00 - 0.00 000 | - 19.23

14.0 0.00 3.13 0.00 0.00 0.00 0.00 0.00 9.62

14.5 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5.77

15.00 0.00 " 0.00 - 0:00 000 | 000 000 10.00 577
mean length 110 | 11.3 11 9.3, 10.4 10.7: 10.3 =180 )
TS mean length -50.15 | -49.99 -50.07 -51.56 -50.69 -50.42 5073 | 4873 ||
L mean weight 1356 | . 135 - 13.5 6.7 8.6 8.9 838 206 |



TABLE 13 -
Sprat - im/ad numbers in millions and weight.. Tridens 1+16 July 1997

Stratum ABCD Stratum EFG BE ]

. Totals

[ Length  f——F———— .
I im 1 - ad . me ~ad

Tes ||
70
B0 0 1
s | , | o,
Y 11 | 4 T
100 0 9 ] 10 NI S0 IR T
105 | 2 18 | | 10 30
110 | 2 25 10 a7

o O o

[o> I

1 | 13
11 o 1a
1. |- 14
0] 12

e

125
|- 135
140 |
145 , 3 s
milions © | 8143 | 21930 | 1434 | 17685 |  "4919.1
;ifneénw 8.4 11.5 5.7 14.9
GOOtons 4. 681 2611 . 08 ] 264 1 | Bop

N oW W W m .

—
o
[#))




TABLE 14: Trawl hauls. RV Dana 2-13 July 1997

—

d dfl?r:rts/yy Haul no .:-12'1:1? slgife Trawl g:;?t? L\ine%a‘;}: T;?J\;vggg Trﬁ:ntlltlang I&?ti:al: Main species

m m kn min kg
02 07 97 420 24.00 44F7 | FOTO | surface | -210 4.0 60 295 herring, mackerel, blue whiting
030797 | 563 | 1650 | 44F6 | FOTO |130-145| 182 4.0 60 480 krill, pearlsides, saithe
030797 | 615 24,00 45F5 FOTO | surface | - 314 4.3 60 985 ' herring, mackerel, blue whiting
04 07 97| - 627 - 02.58 .i . 45F5 .| FOTO. |.surface | 301. | .33 60 400. _.-hering, mackerel, blue whiting. ... ..}}.
j.:04 0‘7--.9‘7‘ T 1255 | 44F5. [ EXPO |.bottom | 187 34 .| so. | @83 . |. .. . Norwaypout, saithe,cod. ... . |-
040797 | 730 | 1602 | 44F5 [ EXPO | bottom | 102 31 | e0. [ 1398 Norway pout, cod, saithe
040797 | 788 | 2834 | 43F6 | FOTO | surface’| 70 4.1 g0 | 170 mackerel, herring
05 07 97 807 | 0250 43F6 FOTO | surface | 56 35 80 84’ jellyfish, mackerel, lumpsucker, herring
050797 | 886 | 1330 | 44F6 | FOTO |235250). 205 | 34 60 | 55 krill pearlsides, blue whiting
050797 | 02 | 1620 | 48F7 | FOTO [140-154| 204 | 38 | &0 76 saithe, lumpsucker, hérring
050797 | 953 | 0005 | 43F7 | FOTO |126-140 | 178 3.3 60 148 saithe, Norway pout, blue whiting
060707 | 965 | 0230 | 43F7 | FOTO | 17-34 | 132 | 44 60 | 150 herring, mackere
060797 | 1055 | 1245 | 438 | EXPO | botom | 28 32 | 40 150 herring, sandeel
oso797| 1073 | 1550 | 43F8 | ExPO | bottom | &5 i 7 106 " heming’
060797 | 1187 | 2347 | 44F8 | FOTO | surface | 435 38 60 400 | herring, mackerel, lumpsucker, blue whiting
o7o797| 1156 | 0258 | 44F8 | FOTO [ sudace | .50 | 47 60 | 625 ©Uhemng
o7o7or| 1234 | 1308 | 45F9 | FOTO | 159174 390 34 80 50 - krill, blue whiting, mackerel, saithe
070797 | 1252 | 1645 | 45F9 | FOTO |[200:305 | 600 3.3 60 40 roundnose grenadier, blue whiting
070797 | 1303 | 2345 | 44F9 | FOTO | surface | 35 a1 | 60 | 2730 " heming
080797 | 1321 | 0303 | 44F9 | FOTO |suface | 90 | 38 | 60 [ 1530 herring
080797 | 1389 | 1645 | 44G0 | EXPO | botom'| 146 | 31 | &0 |- 1020 ‘Norway pout, shrimps
080797 | 1462 | 2348 | 46F9 | FOTO | surface 486 39 . 60 . 387 herring, mackere!




: :"‘ddfmm;i’yy

Date .-

"Hal o

- fime. e
“Hoiir

ICES .
square

Trai -

Catch -

m

Mean

d@pth' -

Trawling
speed
kn

Trawllng

time ",

‘min

- Total _
catch- }

. Main species

_:09 07 97-‘
Hogo797
fog0797
Jooo7er
4007 97
100797
| 00797
‘| 1007907
| 1torer
1107 e7
110797
ifato797
| 120797
|| 120797
12 07 97

479
1559 -
1577
1632
1652
1729
1741
1803

- 1819

1900
1913
1977
1987
2077

2090 °

0244
1310 .
16.00
5345
02.40 -
{245
1545
23.45
o
13.35
15.10
'23.36
0153 |
12.34
1508

ABEY
“46F9
46F9
46G0
45G0
24F9
44G0
45G1
4560

43G1
43G1

43G1
43G2 -
41G2
41G2

FOTO |
FOTO -
'FOTO -
“FOTO
FOTO |
'EXPO
EXPO
FOTO |
FOTO
EXPO
EXPO
“FOTO
FOTO
aov |
S Gov |

surface
250265
190-205
su rface -
surface
“bottom
Bétiom ;.

surface

suﬁace
bottom

bottom

" surface:

'sui‘féée
bottom
bottom

440
445
315
105
115
150
80
150
200
28
66

50

32
30

o
3.9
3.9

40

35
4.0
4.2
3.2
3.4
3.0
35
37
3.9
3.4
3.6

: 60
60
60
60
60
60
80
60
60
60
60
6
60
60
‘60

954
7
‘53

1275

965

1240

795
685
350

1782

565
500
490
180
350

hérring, mackerel
shrimps, blue whiting
herrmg, blug whlt:ng
herrmg, mackerel
hemng, mackerel
Norway poLt, blue wh:tmg, haddock
" herring, Norway pout '
herrlng, mackerel horse mackerel, Krill
mackerel herrlng
hernng
herrlng jellyflsh
A herrln_g jellyflsh ;
' herrlng jellyf!sh
cod .
herring, cod, whiting

mean catch

587.1

total

T 37

21723.0.




TABLE15 .

-;-RVT:'Qénaf._':-E-TS;;‘J.uly. I§iorhas_$ and nuhﬁbe_f _;:)f_';ht_::éjfrir-_ig;j

Biomass~ | Number | %of % of
tonnes © | ~*1000000 biomass . number

| 1a472| . 2059 | 36| 36
o astor| 0 70se 135 124
| IR N | T

W . sesE3s&[  t27az| . o 277 224
v | zrsa| 0 s34l - 25
wi | - ssteoa|  sos7z| 78l a2

wii | totese| 0 qeoa| 2| v a2
ovm | ssesse| o at70| 113l 73

Suba'réar o

x | ezss2| 0 20214 195 . 355
. Total ~ |, -~ a3toes2| . 56917 . /100.0 __100.0




TABLE 16

RV.Dana, 2-13 July 1997. Numbers of herring at age by stock and by sub area (Fig 1 0) 2

Age - S ' =~ " Total

Subarea [~ 1 2im | 2MAT [ 3m | amaT 4 5 6 7 8 9 10 ‘1’;,’,;?125;
-  Northe Sea autumn spawners .. . . .. S ||
1 5857.4 | 743.9| 7439 1179 668.3 25.1 180 99| = 78| 81 -1 © 8200.3
I 19019.8 | 2865.9 | 2865.9| 633.5) 3589.7 251.7| 2268| 1180| 939| 1089 1297744
i . R ) :
\% 20044.4 | 6666.8 | 6666.8 | 1562.9 | 8856.2| 538.8| 766.5| 5104 | 251.2| 256.0 | 85120
Vv 1611.7 | 1099.2 | 1099.2| 1625] 9206 94| 3095| 3058 10.0 3.6 Q . 55315
VI 16397.4 | 3135.6 | 31356 840.7 | 4764.1| 1742 11203 10307| 100.3| sas5| [ | 30797.4
Vil 02| 18327| 7384 7384| 1285| 7282| 80| 2627) 2600 5.8 2.7 | 47088
Vi 6250.7 | 2658.3 | 2658.3 | 5659 | 32067 | 1042| 7888|7371 | 253 217 | ] 16987
X 3927.8| 290060.1| 4381.3| 4381.3| 2907 | 16986 | 1087 5.3 | 34.3 5.3 _ | 448024
tonnes | 3928.0| 109974.2 | 22269.4| 22280.4| 4311.6 | 24432.4| 12201 | 3467.9°| 2971.9| 537.6| - 495.8 0.0. 0.0 | 195918.3
% by age 2.0 56.1 114 114 22| 125 o6 18| 15] o3| 03] . 00| 00| 1000
: | ' Baltic spring spawners .~ T . S Lo
[ 356.9 | 6498 | a49.8| 1681 | 9525 2195 1015].-880( - 3z06| 169 133 - .|. 29469
I '957.8 | 1810.3 | 1810.3 | 740.9 42496 | 1388.7| 8187 | 555.1 | 435.0| 2224 2056] 134.3] 133377
m | ] oo
v 1500.6 | 3721.4 | 3721.4 | 1910.5] 10826.2] 3505.0 | 2474.7 | 1655.3| 22505 | 607.6| 6446| 649.6) 334674
v 56.3| 9357] 9857 | 2504} 1419.1| 3592| 135.1| 3731 13704 255| es35| e720( 71860
VI 12006 [ 17572 17572 | 955.1| 5412.2 | 16027 | 1128.1 | 1494.9) 46701 | 257.7| 1940.1 | 2087.5 | 24362.4
v | 771| 5966 5966| 1757| 9954 263.1 94.8| 3082 11651 183| 5556 571.3| . 54178
vl 275.8 | 1888.5 | 18885 733.2| 4154.8| 1354.2| 4609 | 1164.1| 37223 . 946 16100 16595 | 19007.3-
1 14766 | 4331.5| 433151 7625| 43206 | 9125{ 426.8) 166.4| 3e8.9| 81| aeso| | 17seasl
tonnes 0.0} 6000.7 | 15691.0| 15391.0{ 5705.4 | 382330.4| 9604.9 | 5640.6 | 5805.1 | 14012.9| 1301.1 | 5992.5 | 5774.2 123é?49.8,,jf‘_
|%by age | 00 49| 1271 125 46| 262 78l a6l 47l 14f  44] - 49 47| 1000["




TABLE 17

RV Dana, 2-13 July 1997. Biomass of herring by age, stock and sub area (Fig. 10) :

— = T — - Total
Subarea — —1" number
0 1 2Im 2MAT 3m | . 3MAT 4 o5 | 6 :, 7 8 9 105 7| *1000000
Northe Sea autumn spawners - B e
| 12763 1080 1080 119 e72| o.d9| . 012 . o08] 007 . o06| - - |- ¢ 157.64
I 419.27| 3e.42| 36.42| 5820 @299 193 150| ~ o71| - o082 - o079l - 536.67
1 ' N R T 0.00
\ e30.64| 7885 78.85| 1367| 77.48] 44| 492 3071 220 = 185 . | 895.67
v o7.80| 1352| 1852| 141 797 oo7| - 187| . 184 oo . o3l - | esaz
Vi a2076| 3657) 3657 701 3972 134 - ess| - ezt|- woes}  oes| - - 556.64
viI 0.03| 3847 e10f 910 1.11] e2sf o008|. 158 157} 005 - o0.02: . 6735
Vil 127.84| 31.44| 31.44] 485 2747 om0l  4s0| . 444l o022| 0.6 . 233.25
IX |919.03| 68545 60.87| 60.87 3.66] 20.76 0.83]: ~ 0.04 030f © o004 . | | 175185
number |919.1 | 2477.86] 277.57| 277.57| 38.72| 219.37 9.36[ 21.47] 1790 471} 360 0.00] - '0.00|: * 4267.19
%byage | 215 | 58.1 6.5 6.5 0.9 5.1 02| 05| o4 0.1 o1 |; ool ool ° 1000
Baltic spring spawners B
! 870 11147 11.14 1.92| 1087 2.23] - 1.05 0.78] 0.16 o.16f  0.08| .. _ 48.23
I 2297 2087 2087 07| 4s72| 13e2|  752|' amr| 248] | 209 - 120] oo 16894
Il ' S AR R | " 0.00
v 35.43| 58.19] 58.19] 19.75| 11216] 3453] 21.05] 1420 1283] s582]  371] 331 379.06
v 147| 1394 1304| 308 1748 417 153 294| 7.44| o028  3es| ssE| 7316
VI 42.39| 27.03| 27.03 9.84| 5576| 16.05]. 9.24] . 11.80| 25.61 252 " 10.86] 1098 249.11
Vil 188 8s8g| 889 =211 ‘1193 299 . 1.04] 240 632| . o049 B0 302 52.76
vl 6.28] 27.46| - 27.46] 824 4667] 1408 495 020 2059 - oo7[ 899 879 18377
IX 39511 6869 6869 1037 5875 1154] .s20| 0 188} 247] ¢ oso| 217 . |  2ses7f
number | 0.0 158.33| 24521| 24521 63.38| 350.34] o99.21| 5158f : 482s| 77.37| 1261] 3378 3035 - 1424.60]
lebyaget 00 ] 111[ t72] 172 44 | 252 7ol 36 341 ~s541 09| 24 211 1000




-'_--AN'C)fVZ\Fi;iof}'-Iinear' regression

. Source of |

_North Sea autumn spawning herring |

__ Baltic spring spawning herring

. variation’

sS

s

F

df

SS -

- 82

F

Reg-ression 1

442

111.159

' 111.159

9229.83

1 -
280

33.672
3.480

| 33672

2709.03

443

0.012

I Residual -
; ﬂ Total

Linearregression =

281

37.152

~95% confidence -
o dimits

Lower

Upper

0.0t2 |

‘number

North '
Sea

herring | Intercept

:SIoh‘e I,

3.228
0.0004

0.033 |
0.124

96.67 |
-63.03.

3462

0.0003

3.204°
0.0005

444

Baltlc 5
herring

Slope

Intercept |

3.054"

0.0007

0.059

223

{5205
| -32.56

2,938
0.0005

3.169

0.0011 | .

282




TABLE 19

RV Dana, 2-13 July 1997. Mean weight at age used to convey numbers to biomass

Subarea . L Age — R — . ﬂ
S e | e T2 ) e 3 | am 4 -5 | 6. 7 8 9 10 |
- R . Northe Sea autumn spawners " - ;

| 45.89 | - 68.88 | 68.88| 99.08| 99.45| 132.11] 150.00 | 165.00 | 111.43 | 135.00
I 4536 | 7869 | 78.69| 108.85 | 108.81 | 130.41 [ 151.20 | 166.20 [ 11451 | 13785 | = -
i A4 | : , B - | e
v 46.06 | 84.55 | 84.55 | 114.33 | 114.30 | 130.14 | 155.79 | 166.25 | 114.18 | 138.38
Y 5797 | 81.30 | 81.30| 11525 | 11551 | 134.29 | 16551 | 166.20 | 111.11 | 120.00
vi | | 3897| B574| 8574 119.93 | 119.94 | 130.00 { 163.55 | 165.07 | 113.85 | 137.69
VIl 6.67 | 47.64 | 8114 | 8114 11577 | 116.33 | 133.33 | 166.27 | 165.61 | 116.00 | 135.00
vill | 4889 | 8455| 8455 116.68 | 116.73 [ 130.25 | .165:32 | 166.01 | 115.00 | 135.63
X 427 | 4371| 7198} 7198 81.89| 81.82| 130.96 | 132:50 114.33 | 13250 | E
i mean 4271 4438 8030 80.30| 111.35 | 111.38 | 130.35 | 161.52 | 166.03 | 114.14 | 137.72 | II
S ' ' Baltic spring spawners. ' :
' 1 o : ‘ .
1l 4102 | 58.33| 3140 87.55| 8763 | 0843 | 9667 [ 11282 [ 19125 | 10563 | 166.25
i 4170 | 60.61 | 60.61 | 9292 | 9295| 101.96 | 108.87 | 113.98 | 177.55 | 10641 | 171.33 | 194.64
v | o | |
Y 4235 | 63.95| 6395) 9673 9652 | 10151 | 117.66 | 115.84 | 178.19.} 104.40 | 173.75 | 196.25
Vi 48121 6712 67.12| 8130| 81.18| 86.14 |- 88.30 | 126.90 | 184.19 | 98.08 [ 179.04 | 188.76
Vil 30.66 | 65.01 | 65.01 | 97.06| 97.06| 09:86 [ 122:09.| 126:69 | 182.35 | 102.26 | 178.65 | 190.12
Vil 2101 | 67.11| 67.11] 8327 | 8344 | 8799| 91.15| 12842 | 18435 | 96.32 | 179.23 [ 189.17
X 4392 | 6877 | 6877 | 8898 | 89.03| 96.18| 93.11| 12531 | 180.78 | 97.53 | 179.19| 188.79
3737 | 63061 63.06] 7353| 7354] 7007 | s82.08] 8851 17000 96.83| 170.00




TABLE 20

Catch composmon by traw[ haul Scotla (16June— 3July 1 997)
s Posmon e Numbers caught. - ~ 1
e [ attude | Longtud “Deph 1 T horse |, blue '
number a(‘:l\T) e O?r;(\;;vl)] e - {m} herring | whiting: | haddock pout mackerel - 'A'magﬁ,-?'el 7.wh|lt'[|ﬁg"" oo ;prat others:
229 5807.24 ~bA2:27 |- 104 ] oo R e R i R - 90- }-100sand eel-
231 5708.07 636.64 100 ° 394 5 377
232 5631.67 63498 | 120 3 8
233 5610.13 | ....661.15 | - 80 824 28, - . © 607
234 5609.81 - 723.21 110 984 116 3 85 "
235 5640.27 -840.04 I -130 | 10045 | IV - . 420
236 | 564915 |  817.87 ] 135 | 13360 . 800
237 .} 565003 | 81017 (1 130 16 SO SN B O PR - B B L
238 5702.37 817.85 | 140 239 12 |9} & - 227 2 1hake; 1pollack;
538" 5703.04 91658 | 420 | - 115 79 R
240" 5719.356 915341 170 . 32 S 4 | 4gumard
242 572547 850,06 |~ 140 2746 - 567 | : o
243 574030 | - . 92380 f-205 | - | 4005 15| . 2160 -
244 5755.23 84077 | 130 | 3104 | 12 | :
245 5756.83 Rvsccival g 100 w0 C 1080 7
246 5810.11 716.83 120 | 25950 o i
247 5826.87 72243 100 | 7 5, 428 | o
248 5816.31 605.86 105 bg7 C 1 1. ) -1 2 10 | Thake; 1john dory
249 584167 | 64225 130 | 674 161 112 _ .
250 5841.31 '743.20 | <160 1216 o ~420-] :
251 £803.34 513.42 82 - many sand eels and small
' - : . : . meshed gadoids mashed
282 5903.28" 55166 | © 85 - R 1431 t . 2 )180sandeels
253 5810.19 - 422,18 20 ‘ a5 |- . 14t .
254 5918.03 | ' 417.05 | 100 - o S A AL 165" A
255 '5917.96 502,05 | 126 922 2. -2 . 24 3080,
256 .. ..5818.42.).... . .632.10 .} .200 |. . e 420 - . 680 .| 4argentine .
257 5924.22 : 50650 | 144 388 119 : : S
258 - 5924.79 - 427.65 93 10 r- 1 -
. PO SR D




TABLE 21

Herring length frequency by trawl haul by sub area. Scotia (16June - 3July 1997) mean length - cm, mean weight - g, target strength - dB)

Haul o Areal | Areall 7 Area HI " Area IV |
231 | 233 | 248 | Mean || 234 [Mean|[ 235 [ 236 [ 238 242 | 244 [ 250 Mean || 246 | 249 | 252 | 2565 257 Mean
150 | 1.3 1.2 0.8 "’ ' :
15.5 28 | 23 17
160 | 180 | 106 | 97 | 128 “
165 |[216 | 211 |148 | 194 |
170 | 355 |248 |s10 | s04 || 27 |27 13
176 | 157 | 220 |224 | 200 [ 143 |143 5.0
18.0 41 [ 102 [146 | 966 [283 |283 0.2 85 03 :
19.0 23 [t ]| 12 w2 || B P | |
195 | 14 | os | 35 S | 7 ] o7 |- | a7 o3
200 | 04 | | o1 1.9 - ; | os 13
206 | 0.4 © 0.1 o4 1 1 - L o Jea | 0.4
21.0 : j 04 || | o4 0.0 04 17
215 | 04 01 ' ‘ 07 | 36 | 22 05
220 | 041 04 00 | - 25 | 43 13
22.5 ;. 04 | 01 o1 || | ' 09 | a2 | 76 44
230 | o2 | ot ; _ : Coa | 00 || 25 [ 98 |36 |111 75
235 | 03 02 |04 0.2 . | - 0.3 - 00 |37 |150 | 88 | B9 o8
240 ' 01 | : ;04 00 109 [128 {214 | 95 119 138
- 245 0.2 : | L ‘90 |1209 | 89 | 69 124 100
250 o1 | | 12 Jo4 10 i 04 99 |85 | 89 | 61 124
25.5 01 b ..} 18 [04 19 [ 10| 09 [1e2 [ 93 [125 [ 3.0 90 100
26.0 . | a8 |50 41 { 23 |03 28 [[162 | 65 |143 [ 17 67
265 14 | 99 |29 80 [ 8t | - 50 [[123 | 45 [ 54 | 15 49
Tere | I 28 147 05 11761 |23 o779 | a7 |125 [ 11 s
578 08 [ 185 |64 1467|165 |70 144 [sa |19 | | 04 a4
" 28.0 167 | 150 [1514 158 | 219 [174 170 23 |40 | | = 30
28.5 02 | o1 240 | 189 |209 189 | 180 217 204 J o7 | 0o 1.5




B Awal ] Awan T T Amall - Area V.
oo an o Aeall -

~i o] 231 | 238 | 248 | Mean || 234 ‘jMean | 235 | 236 :| 288 . 242 | 244 |-250 Mean:| 245 {249 |-252 ] 285 257 Mean
290 | i : T Tfeze [ 129 |159 182 108 |248 174 05 | 12 | . | 07 24 09
295 1 : g N5 | 81 [75 a8 | a9 [1iza o foz | | . 03 02,
800 : - 1 o4 ] o3 |17 03 | o3 [a6 28 fo2 ot | . | o0z o1
305 | o3 for . | Moz | |1a o5 116 o7 - |- S
310 | : ? ; 4 1 - | os 03 110 o3
315 | | €1 . 1. 1 o7 .01
20 | o - S I ; f 1 - Jo7 01
825 | | D A I : f f | 03 0.1 .
33‘0 : ; : i B - .

335
34,0
34.5 : B : : H | IR : i . : . ; ‘ S

|| Number |394 |e24 |se7 | <. fees | 10045 {13360 |235 2746 fatos |iz16 llpsos0 |674 |56 {922 388 -
Jmeanigt | 173 | 176 |178 | 176 [ 189 189 | 281 | 283 |286 284 |282 {203 286 [e60 l252 |254 |225 255  2an
meanwt [ 43 |45 la7. || 45. s, |ss feos |1s6  [1e3 180 186 foor 104 W45 183 137 |es.  13@ 130
TSfind |-464 [-463 |-462 |-46.3 [-457 |-457 [-41.9 [-422 |421 -g21 {422 419 421 [aze |a32 |4s1 |ag1 430 432
Tska {-328 |-328 |-329 |-328 las1 |-331 flaso [-340 |40 -540 | 310 -850 349 lsas l.344 |aaa | 300 245 -Ji;‘r_;ll




Hérring-'numbérs and biomass by age;"’fmatp"r'ity ‘éhd:area:fchﬁa (16June- 3July 1997)

:Ca_fegory

- Mean length
o {cm)

Meén i{ﬁeighf (9)

Biomass

~ ‘Areal{(Minch)

(tonnes x 10%)

1rng
2'ring mature

35ring mature
4

0 N B O

2*ri_n,g immatire’

3 ring immature

34776 .
' 154 |

0.00
0.00
000
. 021
0.00

0.00 .

. 0.00
. 0.00
- 0.30

22.35

28.50

~

30.50

44.42

9834 |

.200.44

244.86

1545 ||
015
0.00

. .0,00

000
004 "
0.00 .
0.00
0.00
0.00
0.07

. Total

-~ 348.80

. 17.06

- 44,92

15.71.

Area Il (Barra Head)-

1?3rin"g‘ i

2 ring immiature

2 ring mature

3 ring immature
3 ring _r_nattjre

8
9+ -

368.50 |
4.09 | -

0.00
0.38

0.00
0.00

. 0.00
0.00
- 0.00
. 0.00
0.00

22.59

26.58

10354

136.26

- B55.04

2028 |
04z |
000 | :

005 ||
- 0,00
0.00 .-
0.00
0.00
0.00
0.00
0.00

- Total

- 372.98

18.39

 55.66

20.76 |1

‘Area lll (Hebrides)

" 1 ring

2 ring immature
2 ring mature

3 ring immature
3 ring mature

4

5

6

0.00
3.40
1.94
8.28
33.29
11047
51.06
38.09

25.76
25.90
27.00
27.00
27.86
28.37

28.81

149.83
151.46
171.10
171.56
187.82
198.05
207.20

0.00 ||
0.51
0.29
1.42
5.71
20.75
10.11
8.29




Number x 1%

Mean length
(cm)

Mean welght (9)

Biomass ™ ||
(tonnes X 103) 15

. 21 64',",_’___ -

28.94

2889
29148 |

51034
S22

21525 |

2ot |
514
466 .

- 308.24

2815 |

193.96

-
i

_ Total

Area

IV (North of Scotland)

1 ring

2 ring'mature

3 ricg'mature
L

2 ring'immature

3 fing immature

80.52
413.94
252.31

29.79
 225.50
56.16
14.48

- 9.65
2.52
4,71

219 |-

18.60
23.64
24.83
25.06
26.15
27.22
27.82
28.04
28.58
- 2896

- 2019 |

57.70
11817
134.02
137.98

© 155,99
175.29

° 187.13
191.43
20223

S 21035
21531

gy
g |
Al

35.17
9.84
2.71
1.85
0.51

oo

1047

1091 78 |-

2442 |

130.26

142 21

; Total Area

g
é ring mature

" 3 rmg ‘mature

2 ring immature

3 rmg ‘immature

- 796.79
. 42297 .
-+ 25425

38.45
258.78
166.83
65.54
- 49,65
16.34

2906 |
2413 | ©

1779
23.64
" 24.84
25.48
26.26
27.64
28.25
28.66
28.89

L2889 |
2920 |

50.67

- 116.26
134.16
145.10
= 157.99
- 183.62
195.64
204.13
209.00

-~ 211.08

215,62

4038 || ¢
agaT

3411

558 ¢

- 40.88
30.63
12.82
10.13

3.42 ||
oeas

T S YRy T

. Total

2122 80

2269 |

112,34

238.47 ||




TABLE 23

Abundance of herring by stat square-Walfer Herwig IHl, 23 June* 16 July 1997

a2r4 | 4116128 40F4 | 11.76554 | _ 46F1 605.0341 |
42F5 22.01865 40F5° | 5083424 . |- 46F0 | 879.3084
42F6 549.119 ;___:: 40F6 | 151.8426 4éE9- | 935.9497
42F7 | 4742867 39F2 | 513 46E8 | 255.3035
41F3 3A71798 | 39F3 " -369..5.57:1:2 | 45F1 | 70.5554 |
42F4 4.426874 39F4 | 158.8512 45FQ 1039.974
42F5 1359.26 39F5 160.0893 45E9 182.3937
42F6 97.02?08{' f 39F6 | 81.54259 45E8 .10:_6.5657
42F7 | 951.1488 3.8F5:.' 1.013042 S I
s0F2  |2952881 |  assre 6.624921
40F3 24.74‘238'.______ 38F7 | 727.9268
TABLE 24
Proportion of herring by age for sub areas A north 63f 59N B sdlith of 59'N
[ Area | o 1 .2 |em | 3 | am | 4 5 6 | 7| 8 | o
A 0.000 | 0.082 6.118 0.270 |} 0.003.| 0.258 { 0.164 | 0.057 | 0.029 { 0.019 | 0.000 | 0.000
L 0.156 | 0.804 | 0.021 |:0.013 | o000 | 0.005 | 0.000 | 0.000.] 0.000 | 0.00¢ | c.000 | 0.000
TABLE 25
Mean weights at age bj;f‘areafxfor sub areas A north of 5N B so;uth of 59'N
Tarea | o 1 oi |om- |8 [am [4 5 |6 |70 |
A 55.03 | 78.93| 1138 | 1225 | 150.8 | 1943 12369 [211.2° 213.1
B 4885 | 36.41 | 608 {8645 | 1171 [117.1 | 142 |



TABLE 26

Numbers of Autun%n spaWﬁingﬁherring in North Sea and \?/'_'IaN;‘@illions)

ICES A

lla

Va

Vb~

* Total NS

‘%Mature

Total VIaN -

%Matu I’(:..‘:;‘_i

.- Total

_ ;%Mature “

0
1

e ~N ® o b WM

O+

. Mature

Immature

91906 | -
1444:65
32271 |
13161
1555
1444
o180,
v 113
o0 |
254482 |
80985

0.00

135176

4620.76

 2584.81
| 1641.57

624.16

. _204.95

.75.06

‘69.72 |

158.28

. 3095.43
. 8236.53

942.87

661938 | -

1419.13

570,93

50.49

52!@{2"
39.76.

0.00
3050;1 5

1653,08

1861.93
9415.80
 6362.50
~ 3087.35
B 1395.(57
 eo212
25916
L 7863
7833

o _1_58'.28'_

© 13690.40
-10199.47

0.00 |

0.00.
65.10

94.16_; _

100.00

100.00 |
100.00- |
10000 | -
100.00 |
100.00- |

0.00
79232

641.86
28617 |

167.04-

66110 |
4952

16.28

C o444

1229.81
842.91

.0‘.00
.0.00,
3756

100.00

~100.00°

. 100.00.

87.11
< 100.00.
- 100.00 |

. 100.00°

“iee1os
110208.12

. 7004.46 _
357852 |

1862.71
7:58.2;2
308.68

. 94,_9_;!‘ .

107.32

182.72
14920.21
11042.37

{{32.58
93.50
100
160
100
100
100
100

Total

2854.67_

11331.96

970324 |

23889.87

2072.72"

© 25962.58




TABLE 27

Biomass of Autumn spawning herring in North Sea and VlaN (Thousands -.b:f to'r%‘,t'nes)

| I1ceESA lila IVa Vb TotaINS | %Mature | TotalViaN [ %Matre | Total | %Mature
0 3.93 0.00 4.61 8.53 0:00: - 0.00 0.00-| 853 0
1 64.03 74.44 | 27184 410.31 0.00 40.12 0:00 | 45043 0
2 2569 | 600.26 | 127.93 753.88 72.25 78.97 41.02 832.85 69.29
3 14.62 462.09 | 70.14 546.85 95.18 4492 | 88.06 591.78 [ 9;1.64
4 047 | 37677 8.29 38553 | . 100.00 30.89 10000 [ 41643 [ 100
5 255 |  165.18 7.93 175.66 |  100.00 13.04 100.00 [ 18870 | . 100
6 2.40 53.53 6.06 61.99 | 10000 1045 | 10000 | - 7244 | 100
7 0.22 19.05 0.09 19.36 - 100.00 3.41 100.00 2277 10‘6
g 0.15 19.84 1.09 21.09 100.00 6.13 10000 | 2722 [ 100
9+ 0.00 52.12 0.00 52.12 10000 | 532 | 10000 | 5744 | 100
Immature 79.06 | 26119 | 30561 645.86 92.06 | 78702 o
Mature 31.06 | 156200 | 18777 1780.93 140.91 1921.83.. |
Total 114.06 | 1823.28 | 497.99 2435.32. 232.97

2668.29



TABLE 28

Mean weight of Autumn spawning herring in North-Sea and Vlal__\l (@)

" ICESA | Wla | IVa | Wb | TotaiNS | Total ViaN Tl

0 427 " | 489 | = 458 IR
1| aas2| sso7 | 4107 | 4sss | s0.64 |
79561 | 12000 | 90.15 11849 | 12304 |
1107 | 17877 | 12286 |- 166.35 | 15699 |
130.44 22052 f'jed;.':'zs | zeras | o 18406
16420 | 26464 | 15130 | 25380 | 1732 |
16598 | 26118 | 15241 | 23019 | 20495 |
11404 | 25083 | 11428 | 24618 = 20061 |
136.84 | 28456 | 14625 | - 26022 211.60 |.
9+ .| s20a0 | 329.30 217.62

o N O WM

Mean (i) 31.07 | 8438 | 3796 | = 4718 | = 7486
Mean (m) 10025 | 189.65 | 11350 | 17481 |  167.17
Mean (all) 39.95 | 160.90 | 51.32 101,94 112.40




TABLE 29

Number of Baltic Spring Spawning herring (mllllons) and percentage mature by number (Four
year and older are assumed 100% mature). S A ,

ICESA | ma . .| iva [ b | TotaINs % Mature
o ] o000 000 | 000| . 000 - 0.00
'1 95.66 1661 | 1524 | - 127.51 0.00
2 36857 | 30599 45.69 715.25 36.64
.3 26672 | 40062 [ 11075 787.00 73.35
L4 - 59.65 85.86 20.25 165.76 100.00
5 . 2659 32.49 8.24 67.32 100.00
6 . 33.60 29,57 5.37 - 68.54 100.00
7 63.71 11,15 5.17 +80.04 100.00
8 527 | 726 4.26 - 16.78 100.00
o 5600 | 146 2.28 50.73 10000 |}
Immature | 330.75 |  383.45 67.25 790.46 '
Mature | 63100 | 51656 | 149.99.| 120756
Total | .oro75 | ooo01 | 217es |  sossor | )



TABLE 30

Biomass of Baltic Spring Spawring herring (thousands of tonnes) and percentage mature by

weight. (Four year and older are assumed 100% mature) -

ICES A~

Ta-

R y : . . —— ‘r-.'

Total: NS

o

® N ®» O AW N =

S

V ~ |mmature

Mature

0.00

3.37

2477
- 23.61

- 5.87
2.92

- 4.28
11.58

0.53

1028
-~ 20.65
6856 [

'0.00

0.69

- 24,55
 45.46
- 13.08

5.82
4.87
2.30
1.42

027
| 2915
6‘9-.‘24 B

0.00 |

AT

“52.18 |,
'81.04 |

- 21.49
- 9.76
9.81
14.85
- 2.65
10.97
- 54.43

15802

" 0.00:
0.00:
©38.64
1 78.15

~ 100.00].
100,00
100.00
100.00|"
100.00 !
100,00

“ L Total

8721

98,39 |

00746 |




TABLE 31

Mean Weight of Baltic Spring Spawning hérring (9)

ICES A’ Na IVa IVb Total NS
0
1 35.26 41.64 42.08 36.91
9 68.12 80.24 62.74 7296
3 88.54 110.98 108.08 102.96
4 98.40 151.70 127.97 129.62
I 5 109.71 179.05 124.45 144,98
6 127.37 164.58 123.45 143.12
7 181.74 205.99 188.73 18557
8 100.65 195.20 164,22 157.67
9+ | 183.63 183.59 184.54 183.66
Mean (i) | 60.79 76.02 68.81 68.86
Mean (m) | 105.48 134.05  114.84 117.93
Mean (all 89.84 109.32 100.59 99.36 ||
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Figure 1. Scotia 8 to 28 July Cruise Track, Trawl, ¢ CTD X and XBT + Positions.
Showing boundaries of areas of homogenenious length and age composition (thick lines)
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Figure 9

Numbers of sprat (millions) per
square - immatures and adults
{Tridens 1 - 16 July 1997 |
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Figure 11 Cruise track during the acoustic survey of RV Dana in the period 2-13 July 1997.



16797
F3

¥7

. 9TaTee —97aris
&1 'ee

Fo F%  Go G

1

59 ‘_; é%%'—-

F : Fa Fix
ik —= ﬁgvgg
03 M

=8 J-

s 7 =

5 &

A

“?

55

2 . FOTO

W o.em |
=

50U

KUK %K

u_

Figure 12 Trawl haul positions during the acoustic survey of RY Dana in the period 2-13

July 1997,



i?*”igure 13 The length frequency of herring for each trawl haul during the. .
acoustic survey of RV Dana in the period 2-13 July 1997

TRAWL HAUL 1389

: : TRAWL HAUL 1500

30 32 34 3 35 40 42 44 46 48 .50

scm

; ¢ TRAWL HAUL 1462 " TRAWL HAUL 1129

i : ' : o4 4548 0 R M S K@

TRAWL HAUL 1741

0. S0
w
kS
. &
&
A ] 30
p is
O " 20
2 »
30 32 3136 38 40 42 M 46 48 30 52 54 56
_ 12 15 18.21.24 27 30 33 36 39 42 43 48 51 34 57
2an.. -
W- " TRAWY, HATL 1803 " rRAW HAUL 1987

10
.®
@
A0
0
L

L mamber <
aBBB&EES

TRAWL HAUL 1819 TRAWL HAUT. 2077
i ] 0
‘o "
2. (ks
E S E *
m ‘ 2
! ! g N . ° o ASAG o ! .
18 2154 27 30 33 36 3 42 45 48 51 . 234 36 38 40 42 4446 4K 50 52 5 56 58 £0 . 2931 53 35 37 39 41 43 45 4749 51 33 55 57 59
TRAWL HAUL 2050

number

som




:i‘.‘r!u.mt_m'
g B8

383 T3 3% 3 404 44 ag
sm

i
AR st Y by

3.7 a0 dd 6 40 2

 TRAWL HAUL (137 i

" som

47 4951 53°55 57 59 61

e
‘a8 ssBBE

ol Al i

sam

257N 338 8 B o4 41 |

reimber
St B : g

% 28°30 3L 34 36 38 40 42 44
=m )

31 33035 37 36 41 43 45 47 49 S
xm

'e. R 8 5 ]

TRAWL HAUL 121

36 39 40 42 44 46 48 50 52 54 56 58 60
sem :




Figure 14 .The length of herrlng caught within the 100 m, 100- 200 m
and 200 m line of depth: during the" acoustic’ survey of R¥V Dana in the
period 2-13 July 1997
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Figure 15 The mean catch and. the, acoustic estimate of herring
during the acoustlc surveys of RV Dana in. the PerlOd 1995 1997 .
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Figure 1 Survey track Scotia 17 - 30 June 1997
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Figure 17 Herring haul positions and area subdivisions
| . Scotia 17 - 30 June 1997
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Flgure 19. Cruise track Wa!ter Hervwg m 26 June to 16 July 1997 and number of trawl hauls per
rectangle. U _ :
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FIGURE 23 Numbers (millions) of mature autumn spawners (1997).
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rrcure 24 Numbers (millions) of North Sea autumn spawning herring (1997).
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