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1. Introduction: The international surveys 1970/71, on which this paper reports,

are the fourth in a series which started in 1967 (Saville 1970, Bo&tius and
McKay 1970, lood 1970) . These surveys were initiated by a recommendation of the
ICES Herring Committee in 1966, wvhich urged countries with herring fisheries in
. the North Sea to combine their efforts to assess the annual herring larval
production in that area. Larval production was thought to provide a guide to
the relative size of the spawning stocks and to changes in the stocks. As such
past time larval abundance estimates have been used in the Report of the North
Sea Herring Assessment Working Group (Anon, 1970). Saville (this meeting)
gives a more general discussion of the surveys, their objectives and value in

North Sea herring research.

2. llaterial and methods.

Seven countries participated in the 1970/71 surveys: Denmark with R.V. "Dana®,
England with R.V. "Corella", Germany with R.V. "Anton Dohrn", the Netherlands

with N.V.'s "Tridens™ and "lillem Beukelsz", Norway with R.V. "Johan Hjort",

Scotland with R.V.'s "Clupea" anc "3Scotia”? nd Sweden with R.V. "Thetis".

A1l ships applicd for sampling in principle the same gear (a modified Gulf III-
sampler) and handling operation, the Norwegian vessel used in addition a Clark-
Bumpus sampler and a Juday net. Sampling gear and its operation have been
described by Saville (1968).

The areas surveyed ucre:
I. North-Yestern North Sea (north of 57°30' N).
II. Central North Sea (between 53030' NL - 57030' NL) .
III. Doums area (between 53°30' NL - 57°30' NL).
IV. Skagerak-Kattegat .

The surveys started on 18th August 1970 and were completed by 30th January 1971.

In this period a total of some 1300 stations vcre samplcd, of which distribution
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in time and area is shown in table 1 and in charts 1-22.

Table 1. Periods and distribution of surveys in 1970/71 over the areas, by

countries, with the number of stations sampled.

Country | Areca | Period Number of
stations fished
Scotland ‘North-western North Sea | 18/8—11/9, t70 43
Scotland " % 11/9—29/9, o 109 { 257
Scotland " 30/9—“/10, o 54 !
Germany " j 5/10-—11/10, " 5 }
Scotland Central North Sca 26/'8—10/'9, 170 73
Scotland . R R 7
Scotland . 0710, 3} 330
Netherlands " :/9—15/9, " 96 {
Nctherlands . i /10-"2 /10, |, 87 /
3

England Downs area 7/12—17/12,'70 97 }
Tngland ] 5/, 110 (
England " ! 20/1—30/1, . 82 572
Notherlands B} 111223 /12,170 156 [
Netherlands " 122/, 127
Denmark Kattegat 241027 /10,170 28
Denmarlk Kattegat { 4/11—7/11, o 49 i
Norway Skagerak-Kattegat i 1?/10—17/10, " 42 { 123
Sweden Kattegat i 13/10-"2/10, 14 7
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The rcsults of the surveys, shoun in charts 1-22, wverc as usual recorded as
numbers of larvac below one square meter of surface at each station, divisted in
threc size groups (<10 mm, 10-15 mm, 315 mm) . In cases vhere more than one

haul was made on a station within a period, the highest number of larvae has becn
showm. The size of the charts did not allow the drawing of contour lincs. For the

calculation of larval abundance estimates, largecr-scale charts (Appr. 7_66%—656
1 o Q

0 37660.000

5, 25 and 100 larvae/sqo meter levels and subsequently planimetered.

have been used. On these charts contour lines werc drawn at 1
]

Charts 1-22 do not presecnt all material available, charts with no or very few

larvae have becn omitted.



3. Resultss
I. North-westcrn North Sea.
The north-western North Sea was sampled in threc periods: late August — carly

September, second half of Scptember and the first half of October (sec table 1).

Sampling was light in the first period, as shown in figures 1-2 and mainly

concentrated in the Buchan arca. Practically no larvae were found.

In the second period (11th — 29th September) the coverage was much more completc
and included the arcas ecast of Scotland (Buchan) and cast and wiest of the Orkneys ‘
(Figures 3—5)Q The Shetland region, houcver, which was sampled in September 1967,
1968 and 1969, was not covercd. Larvae of all size groups were present in the area
west.of the Orkneys, in numbers up to 452/'sq° meter for the small larvae (:10 mm) ,
363/sq. meter for size gfoup 10-15 mm and 56/éq. meter for the large larvac

(315 mm). Smaller numbers of larvae were found in the Clythness arca and south

of Fair Isles. These may have been transportcd from west of the Orkneys through
the Pentland Firth and the Channel between Fair Islcs and Orkneys. Finally, a

‘ well defined but very restricted arca with only small larvac (<10 mm) was
encountered in the south-ecastern corner of the loray Firth, close to the coast.

The highest numbers herc were 46/sq. meter,

In the third period (30th September - 11th October) the coverage was better than
in Scptember in that the Shetland region was sampled (Figures 6-8). Less stations,
however, were fished around the Orkneys and cast of the Scottish mainland. Small
larvac (‘10 mm) were found in relatively low numbers west of the Orkneys and
Shetlands. Larger larvac were widely distributcd both cast and west of Orkncys and
Shetland with highest numbers over 100/sg. meter for middle-sized larvae (10-15

mm) and over 30/sq. meter for large-sized larvac (315 mm).

II. Central North Sea.

‘ The central North Sea was surveyed in about the same periods as the north-

western North Sea (sec table ‘I)° From 26th August to 10th Scptember the northern
part of the area, north of 55030' N, was sampled by the Scottish vesscl *ClupeaV
(Pigures 1-2). Small larvac, below 10 mm, werc found on the southern edge of

the sampled arca, in the Longstonc-North-Fast Bank arca, in numbers up to

311/éq. meter.

In the sccond period (8th-21th September) the station net samplcd was ruch morc
cxtensive (Figures 3-5). Small larvac werc abundant along the whole English
north-ecast coast, with two clear concentrations, onc in the Longstone arca
and the otheor just north of Flamborough Hecad. In bothconccitrations the highest
numbers of 1arvacc:ccocdod300/sq° mcter. Larger larvac werc still rather scarce

in the arca in this pecriod.




In the third period (6th — 12th October) a good coverage of the southern part of
ths orea vas attained (Figures 6-8). Small larvac were still present in the two
conoentrations mentioned before, but now the southern arca, arocund Flamborough
Zcad, was of major importance with highest numbers over 150/éq° meter. A third,
very limited concentration of small larvac, alrcady present in the second period,
occurred in the Dowsing arca (53°40' N, 1° E). No larvac were found in the Dogger
region. Larger larvac werce rather numerous, in particular thosc of the size-
group 10-15 mm (highest numbers over 60/sq. meter) and were caught over a wide

arca, but not on the castermost stations.

ITI. Downs arca.

The surveys in the Downs areca covered also three periods:s December 1270,
carly January 1771 and late January 1971 (Tablc 1). Because of difficultics in
combining the BEnglish and Dutch data the surveys have been shoun scparately

(Figurcs 9-18).

The Deccmber surveys of both the Dnglish and Dutch ships showed two distinct
concentrations, onc in thc Southern Bight and another in the castcrn part of
the DEnglish Channcl. Only larvac up to 15 mm verc present in any numbers
(Figurcs 9-10 for DIngland, Figurcs 11-12 for thc Netherlands). The larval
abundance cstimates for the Southern Bight concentration agrce quite well for
the two surveys, but in the Channcl the Dutch found much higher larval numbers
than the English (Table 5). In the Southern Bight numbcrs up to about 7/éq.
meter were found for small larvac and up to about 20/sq. meter for middle-
sized larvac. Large larvac (15 mm) wcre hardly procscnt. In the Channcl
highest numbers as rccorded by the Tnglish werc up to 14/sq° meter for small
larvac and 1/sq. meter for middle-sized larvae, for the Dutch 28/sq. meter
for small larvac and about 90/sq° meter for middle-sized larvaec. He will

rcturn to this question in scction 4 (Discussion).

The carly January surveys gave a better agrcement between the English and

Dutch data (Figurcs 13-14 for England, Figurcs 15-16 for the Netherlands).

Both showed again the two concentrations in the Southern Bight and the English
Channcl, with practically only larvac larger than 9 mm. The middle-sized lérvae
were most abundant, the highest concentrations werc found by both countrics
R.V.'s in the Channel.(Ilighest numbers up to 25/§q. meter). The largest larvac
(>15 mm) appcarcd to be more abundant in the Dutch data than in the Inglish,

in particular in the Southern Bight arca. Highest numbers in the Inglish survey
vere up to A/Eq. mcter, in the Dutch survey D/Eq. meter. The distribution of
the middle~sized larvac in the two surveys showed also a better agrecement than

i the large-gsized ones.

Tac late January survey, carried out by the English R.V. YCorella', gave good




coverage for the Southern Bight, but was incompletc for the Bastern Channel arca
(Figures 17-18) . Small larvac were virtually abscnt, the large larvac were the
most abundant group. The highest numbers were found in the Channel,; up to 6/sq°

meter for 10-15 mm larvac, and up %o 17/sq. meter for large larvac.

IV. Skagerak-Kattegat.

In this arca surveys werce made in %wo periods: in the second half of October

and in carly November (Table 1).

The October survey; showm in figurcs 19-20, included not only the Kattegat
(Kobbergrund) but also the Jutland Bank, which was worlzed by the Norwegian R.V.
#"Johan Hjort'". From thc Noruegian data only hauls carried out with the Gulf-III-
sampler have been considered in the figurcs and the subscguent abundance
calculations,; for rcasons of comparability. Due to the small numbers caught

no conclusions could be drawn about the comparability of the differcent types

of nets usced by the Norwegian vessel.

As in all surveys in the rccent past no larvac werc found in the Jutland Bank
arca.(Haraldsvilk 1967, Postuma 1966, Saville 1970, Bo&tius and llcKay 1370,
Vood 1970). In the Kattegat arca small and middle-sized larvac werc found in
low numbers. The highest numbers occurred in the north-castern part of the
{attegat and were up to 20/'sq° meter for amall larvac and 4/sq° meter for

middle-larvac.

The Noverber survey, shown in figurcs 21-22, conccrncd only the Kattegat.
Numbers of larvac were very low and included mainly specimen of -the small and
middle-sized groups. Highest numbers found were 3/sq° meter for larvac 10 mm,

and 4/sq° meter for larvac between 10~-15 mm.

. Discussion.

As stated in the introduction the main objcctive of the international herring
larval surveys is an asscssment of annual larval abundance and hencce spawning
stock size in spauning arcas, vhich in the past proved to be the major spawning
grounds of autvmn spavmers in thce North Seca and adjacent watcers. Table 2 shows
the larval abundance estimates for the three size categories of herring larvac,

by spauning arcas and survey periods.

Hood (1270) mentions as a problem thc-matcrial conccerning the north-western
North Seca, in particular that west of the Orkncys and Shetlands. The presence
of high numbers of newly hatched larvac west of 40 L. (outsidc the North Sca)
in that region and the fact, that off Cape 'Irath and off Lewis (Hebrides) large
concentrations of spaiming herring or neuly hatched larvac have been recorded

in the past (Clarlkt 1233, Wood 1971), led him %o scparate the larval abundance




estimates in arca VIa from those in the north-western North Sea (arca IVa).

As the problem arosc again with the 1970-matcerial, Wood's cxemple was folloucd.
Onc should rcalize, howcver, that the larval distribution west of the Orkneys
and even around the Orkneys, shows, at least in 1270, a morc or less cohcrent
pattcrn in vhich it is difficult to distinguish more than one arca of concentration.
The 1970-matcrial holds furthermore the slight suggestion that the small larvae
arc morc numerous towards the west, the larger oncs in the castern part of the
arca, which could point to transport in a generally castern dircction. In a
similar way the larvac just cast of the Orkneys sccm to be conncetced with the
west-Orkney concentration, with a pogssiblc transport though the Pentland Firih
and the Orkney-Fair Islc channcl. The assumption, that this whole concentration
is connected and that the major spawning grounds are found, at lcast partly,
outside the North Seca, in the Hebrides arca,; the larvac drifiing into region

IVa (north-westcrn North Sca), sccms therefore reasonable.

In *table 2 thc abundance of larvac in arca VIa is shown for two periods. The
number of stations worked was low (14 in Scptember and 4 in October) and the
westuard cdge of the concentration was not delcrmined, so that the figures
given arce probably considerable undercstimates. Nothwithstanding the incompletc
coverage cf the arca larval abundancce tras high when comparcd with the North Sca
recgions. That the csiimates arc higher than those of the 1069-scason could be

cxplained by the somcwhat larger region surveyed.
16 O

Herring larval cstimates for the north-westcrn North Sca, which mcans mainly
the other part of the continuous distribution starting in region Via, arc shoun
for the sccond and third survey period in table 2. No estimates could be given
for *he first period (18th August - 11th Scptember), but from the information
available the numbers wo 1d scem to be small. Considering that in the sccond
period (11th ~ 27th Scptember) the Shetland arca was not sampled, the larval
abundance cstimatcs appcar to be relatively high when compared tritn the three
prcceding scasons. This is less so for the small larvac as for the middle-sized

and large groups, as shown in table 3.

Tablc 3: Larval abundance cstimates (numbers yno"9) in the north-uestern North

Sca, showing ncwly hatched and larger larvac in September and October.

Ycar Scptember October
-‘wmm—b_“m—_nm_fﬂglmm b_ :Qmmm <10 mm f >9 mm _
1267 243.6 516.5 600.4 i 280.4
1068 162.2 273.0 28.9 |  98.8
1969 38 409.7 74.9 % 105.3
1970 384 .1 ; 1231.2 73.8 i 940.7

i i : 4




The third survey period offers also problems of comparison with the former
surveys, because the 1770 October-survey was morc complete than those in 1067-69.
Table 3 suggests that in October small larvac werc not particularly numerous,
but the larger oncg would certainly scem to be more abundant. One wonders,
vhether the increasce of larger larvac in the north-western North Sea in 1970
uith no great changes in thc small larvac could have been caused by an large
influx of larvae from the west, from arca VIa. Altcrnatively, the survival ratc
or the greirth rate of the larvac in 1270 could have been high in 1970.
Considering only the small larvac as an index for spawning stock size, as was
donc in the Report of the North Sea Herring Assessment Uorking Group, therc

is no clear suggesiion of a recovery of the northern North Sea herring stock
since its declinc in 1966 (Andn, 1970) . Noteworthy in the 1270 situation is

the supggestion of a rcappcarance of a small larval concentration in the Buchan

arca, in the south-castern corner of the lMoray Firth.

Larval abundancec estimates for the central North Sca have been shown for three
periods in tablc 2. The timing of the first survey allows no comparison with
gimilar surveys in former years. Larval abundancec indiccs in Scptember -
October (sccond and third surveys in 1970) arc shown in table 4 for the years

1967-70.

Table 4: Larval abundance cstimates (numbers y10—9) in the ccentral North Sca
“in the period 1067-70, for ncwly hatched and larger larvac, in

September —~ October.

Year Scptcmber | October
) 10mm 9 mm | <10 mm >9 mm
1967 395.0 5.5 154.3 51.5
1968 L 37.0 13.2 12.5 8.5
1969 8.4 3.0 12.7 172.1
| 1070 591.7 107.2 182.2 401.2

It appears, that both small and larger larvac werc more numerous in the ceniral
North Sea in 1770 than in the three preceding ycars. It scems unlikely that
this is an cffcect of sampling intcnsity. The incrcasc in larval abundance is
most pronounced, considering all four yecars, for the larger larvac, as in the

north-trestern North Sca.

The distribution of the larvac was again coastal in 1970, therc was no sign
of a rccovery of the old Dogger larval patch.A.ncu dcvelopment in the area is
the appcarance of a strong larval patch in the Longstonc rcgion, which coincided

uith good catches of spawming herring in that arca (Burd, pcrsonal communication).



Table 2 gives for the Downs arca larval abundance estimates for five different
surveys. As mentioned in scction 3 there is a discrepancy betwcen the results of
the December surveys of England and the Netherlands. The Dutch survey gave far
higher larval numbers in the Dnglish Channel than the English, as appears from
table 5.

~9)°

Table 5. Dccember-surveys in Downs arca, all size groups. (numbers »10

e e ey
Southern Bight English Channel |

i England ; 473 o e
% Netherlands 52.0 154.6

A possible causc for the discrepancy could be the timing of the two surveys.
The IEnglish survey took place from 7th -~ 14th December, the Dutch survey form
11th - 17th Deccember. From fisherices information it would scem that the
spavming of thc herring in the Channel started around 25th of November 1270

s0 that the IEnglish survey might just have misscd the appearancce of the larvac.
Howecver, the possibility exists, that thc cause of the disagreement is the
occurrence of othcr Clupoid larvac (pilchard larvac) in that arca. In the
1969/70 surveys a similar discrepancy occurred, then in January and again in -
the English Channel, when the Dutch recorded about six times as many larvac
than the English (Wood, 1970). Then, too, the timing of the surveys could

have been responsible, but the question needs further attention.

Comparing the 1270 Douns surveys uith those of former ycars, taking straight
means of larval abundancc csiimates for December and Januvary, as was donc in

the North Sea Herring Assessment lorking Group Report (Anon, 1970) the following
cstimatcs were found in the period 1960/61-1970/71 (Table 6):

el
Table 6. Larval abundance estimates (all s zc-groups, numbers x10 )) in the

Downs area average for December and January.

‘ 67/68 68/69 69/70 70/71

% o5 | %66 | © e

1960/61 61/62 62/63 63/64

16 56 29 7

6 ts ? 146 6 | 87 | 127




More than words this table illustrates the probable rate of recovery of the
Downs stock in the last few years. As stated for thc 19€9-season, the recovery
started in the Channel component of the Downs stock. In 1970, however, it would

scem that also the Southern Bight component improved compared with 1969.

Estimates of the numbers of larvac in thc Kattegat (Kobbergrund) are given for
two periods in table 2. A comparison with larval abundance cstimates in 19€7-69

is shown in table T.

Table 7. Larval abundance estimates (numbers X1O_9) in the second half of
October in the Kattegat (Kobbergrund) in the years 1967-1970.

Yoar 210 mm ~9 mm |
——— r i
19€7 59.5 - !
19¢€8 7.2 2.3 ‘
1969 28.1 11|
1970 30.5 9.7 g

From table 7 it would seem that larval abundance, in particular of small larvae,
was rather steady in the arca since 19€7. In 1970, however, the area surveyed
was larger than in any other year. Considering the highest numbers of small
larvae found under onc square metcer of sea surface in the north-eastern Kattegat
in the four years (1967: 300, 19€8: T, 1969: 48, 1370: 20), larval abundance

in 1970 could have been the one but lowest in the scries.

Summary.

Larval abundance estimates in the north-western North Sea for small larvae (210 mm)
werc probably of the samc order or somewhat higher than in the ycars 1967-69,

but larger larvac werc far morc numcroud. Most of the larvae dccurrcd in thc

arcn weot of the Orkneys. Large numbers of larvae, both small and large, were
found in an incompletely samplcd arca west of 40 L, north of Scotland (Cape

Wrath region), in connection with the concentration west of the Orkneys.

In the central North Sea larval numbers werc higher than in 12€7-69, in particular
thosc for larger larvaec. Newly hatched larvaec were found in two well-defined
arcas closc to the English north-cast coast. (Longstonec-arca, Flamborough

Head area).

Larval abundance in the Downs arca was the highest rccorded in all scasons
aftcer 1960/61° Numbers were relatively high both in December and January, the

gouthern spawning arcea in the English Channel had the highest larval abundancc.



In the Kattegat (Kobbergrund) larval abundance was probably poor comparcd with

that in the years 1967 and 1969 and possibly of the same order of magnitude as

in 1968.
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Table 2: Estimates of larval abundance (three size

{
i

AREA OR STOCK SURVEY ABUNDANCE OF HERRING LARVAE x1d"9
3 _,wji;éﬁ;;i " 10-15 mm | >15 mm Total
Tape wrath |7 23th-2atn Sept. 1970 | 385.8 | 996.9 | 134.7 |1517.4
(Region VIa) gth Oct. 1970 L= L1633 1 666 | 229.9
S o - - ; mgh i ‘.%mm““,“m
North western North Sea 11th-29th Sept. 1970 § 384.1 2 1011.2 % 220.0 ! 1615.3
(Region IVa) 30th Sept.-11th Octe 1970 % 73.8 i 612.0 z 328.7 | 101445
| —_— T I_ ; —
Bank | 26th Aug.-10th Sept. 1970 100.4 | 2.1 b I 102.5
8th-21th Sept. 1970 591.7 107.2 - 698.9
6th-12th Oct. 1970 182.2 26743 133.9 583.4
Downs (England) 7th-18th Dec. 1970 23.4 37.9 -- i 61.3
.  (Netherlands) 7th-24th Dec. 1970 69.8 136.6 4.2 ! 210.6
. (England) 5th-14th Jan. 1971 2.3 98.9 32.5 133.7
w  (Hetherlands) 5th-23th Jan. 1971 - 88.0 60.6 148.6
. (England) 20th-30th Jan. 1971 0.4 25.3 47.9 73.6
Kattegat (Kobbergrund ) 13th-27th Oc . 1970 30.5 9.3 0.4 40.2
4th-7th Nov, 1970 4.4 21.8 -— 2642

groups) by areas and survey periods.
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Fig. 1 NUMBERS OF LARVAE <,‘..m. BELOW 1 sq. metre (] Fig. 2 NUMBERS OF LARVAE 10-15 m.m. BELOW 1 sq. metre
WESTERN NORTH SEA - 182ug. - 11 sept. 1970 WESTERN NORTH SEA - 18 aug. - 11 sept. 1970
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Fig. 4 NUMBERS OF LARVAE 10-15 m.m. BELOW 1 sq. metre
WESTERN NORTH SEA -~ 8 - 29 sept. 1970

Fig. 3 NUMBERS OF LARVAE <’1.m. BELOW 1 sq. metre
WESTERN NORTH SEA - 38929 sept, 1970
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Fig. 6 NUMBERS OF LARVAE <10 m.m. BELOW 1 sq. metre
WESTERN NORTH SEA - 29 sept. - 13 oct, 1970

Fig. 5 NUMBERS OF LARVAE "n.m. BELOW 1 sq. metre
WESTERN NORTH SEA ~ 29 sept. 1970
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Fig. 8 NUMBERS OF LARVAE >15 m.m. BELOW 1 sq. metre
WESTERN NORTH SEA - 29 sept. - 13 oct. 1970

Fig. 7 NUMBERS OF LARVAE .5 m.m. BELOW 1 sq. metre
WESTERN NORTH SEA -727 sept. ~ 13 oct. 1970
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Fig. 9 NUMBERS OF LARVAE <10 m.m. W 1 sq. metre ' . Fig. 10 NUMBERS OF LARVAE 10-15 m.m. BELOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLISCHANNEL - 7 - 18 dec. 1970 SOUTHERN NORTH SEA & ENGLISH CHANNEL - 7 - 18 dec. 1970
(England) (England)
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Fig. 11 NUMBERS OF LARVAE <10 m.m. W 1 sq. metre . Fig. 12 NUMBERS OF LARVAE 10-15 m.m. BELOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLI HANNEL - 7 - 24 dec. 1970 SOUTHERN NORTH SEA & ENGLISH CHANNEL - 7 - 24 dec. 1970
(Holland) (Holland)
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Fig. 13 NUMBERS OF LARVAE 10-15 m.m OW 1 sq. metre Fig. 14 NUMBERS OF LARVAE >15 m.m. BELOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLIMPCHANNEL ~ 5 -14 jan. 1971 SOUTHERN NORTH SEA & ENGLISH CHANNEL - 5 - 14 jan. 1971
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Fig. 15 NUMBERS OF LARVAE 10-15 m.m
SOUTHERN NORTH SEA & ENGLI
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Fig. 16 NUMBERS OF LARVAE >15 m.m. BELOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLISH CHANNEL - 5 - 23 jan. I1971)
(Holland




Fig. 17 NUMBERS OF LARVAE 10-15 m. LOW 1 sq. metre . Fig. 18 NUMBERS OF LARVAE >15 m.m. BELOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLM CHANNEL -20-230jan. 1971 SOUTHERN NORTH SEA & ENGLISH CHANNEL -20-30 jan. 1971
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Fig. 19 NUMBERS OF LARVAE <10 mgABELOW 1 sq. metre . Fig. 20 NUMBERS OF LARVAE 10-15 m.m. BELOW 1 sq. etre
EASTERN NORTH SEA & KATT T-13 - 28 oct. 1970 EASTERN NORTH SEA & KATTEGAT - 13 - 28 oct. 1970
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Fig. 21 NUMBERS OF LARVAE <10 ELOW 1 sq. metre . Fig. 22 NUMBERS OF LARVAE 10-15 m.m. BELOW 1 sq. metre
EASTERN NORTH SEA & KATT T-4-8nov. 1970 EASTERN NORTH SEA & KATTEGAT - 4 - 8 nov. 1970
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