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1. Introduetion: The international surveys 1970/71, on Nhieh this paper reports,

are the fourth in aseries 1'Thieh started in 1967 (Saville 1970, BOEHius and

HcKay 1970, Hood 1970). These Gurveys 1'Tere initiated by a recommendation of the

lCES Herrine Committee in 1966, 1":hich ur[1"ed countries ui th herring fisheries in

~ the North Sea to eombine 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 spmrnine stocks and to ehanees 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). Savillc (this meeting)

gives a more general discussion of the surveys, their objectives and value in

North Sea herring research.

2. Uaterial and methods.

Seven countric8 partieipated in thc 1970/71 surveys: Denmark l..rith R.V. "Dana" ,

Englano. uith R.V. flCorella", Germany tÜth R.V. "Anton Dohrn", the Netherlands

tri th n.v. '8 "Tridens" and "Hillem Beukelsz", NortJaY t'1i th R.V. "Johan Hjort",

Scotland Ni th R.V. 's lIClupea" ancl Il 3cotio":' .nd Sueden ui th R.V. "Thetis".

All ships applicd for sampling in principlc the same gear (a modified Gulf 111

sampler) and ha..."ldline operation, the NOrt1egian vessel used in addition a Clark

Bumpus snmpler and a Juclay net. Sampline eear anel its operation havc boen

described by Saville (1968).

The areas Gurveyed wore:

1. North-l-IcGtern North Sen (north of 570 30' N).

Ir. Contral North Sea (oetl1cen 53°30 1 NL -- 57°30'

IH. Douns area (betueen 53°30' NL - 57°30 1 NL).

IV. Skaeorak-Kattecnt.

NL).

Tho surveys started on 18th August 1;70 and tTere completod by 30th January 1971.

In this period a total of same 1300 stations '-are sampled, of uhich distribution
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in time and area is shot-rn in table 1 and in charts 1-22.

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

countries, with the number of stations sampled.

572
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48 1
I

49 '
\' 153

42 1
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73

71
3 \

96

87
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110 l
82

156 I
127 )
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"

'70

24/ 10_27/ 10 , '70

4/11 _7/ 11 , 11

13/10_17/10, "

13/10_15/10, "

---------;--_._---- -------_._--------

11

11

"

Kattegat

Kattcgat

Skagerak-Kattegat

Kattcgat

NorHay

S\'J'eden

,

'I' I"Country Area Period INumber of I___ +_. ._._. +-_._. . r'statiO.os fiShe--=-.!
Scotland I North-we5tern North Sea 1 18/8_11/?7 '70 43 ~ I
Scotland I, rI i 1119_29 /97 11 109 t
Scotlancl t 11 30/9_11/10, 11 54 i 257

I_~ennany_--_~ . 11 1__~~~_0-~~10.'__"_-I-__5_1_j ._,

1

1

. Scotland Contral North Soa 26/8_10/9 ,

Scot.land 11 14/ 9_21/9,

I Scotland 11 10/10,

"

Notherlands 11 8/9_15/ 9 ,

Notherlands 11 6/10-
12

/ 10 , rI,._---_._._- .__._._-_..

I England I Dmms area

i England I 11

IEngland j
I NethorlandsiNe:herlandB_ .
iDenmark I

IDenmark

-------~-----_._---~.

The results of the surveys, shmm in charts 1-22, Here as usual recorded as

numbers of larvae below one square meter of surface at each station, divided in

three size groups «'10 mm, 10-15 mm, ;15 mm). In cases vlhere more than ono

haul Has made on astation Hithin a poriod, the highest number of larvae has beon

shmm. The size of the charts did not alloH tho dralrring of contour lines. For the

calcula;ion of larval abundance estimatos, largcr-scale charts (Appr. 1.00~.000
to 2.000.000 ) have been usec'l.. On these charts contour linos Here drmm at 1,

5, 25 and 100 larvae/sq. meter levels and subsequontly planimetcTod.

Charts 1-22 da not prescnt all material availablc, charts with no 01' vcry few

larvae havo becn omitted.
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3. Results:

I. North-western North Sea.

Tho north-wostorn North Sea was sampled in three periods: lato AUGUst - eurly

September, seoond half of Soptember and the first half of Oetobor (soe tablo 1).

Sampline Has lieht in the first period, as shmm in fiGUres 1-2 and mainly

concentratod in the Buchan area. Practieally no larvae were fow1d.

In tho socond poriod (11th - 29th September) the covorago was much more eompleto

and ineludod the arcas cast of Seotland (Buchan) and cast and iTOst of thc Orknoys

(Figuron 3-5). The Shetland region, hOl1cver, uhich uas sampled in September 1967,

1968 and 1969, was not eovered. Larvac of all sizo groups wore prcsent in the area

west of the Orkneys, in numbors up to 452/sq. meter for tho small larvae (:10 mm),

363/sq. meter for sizc group 10-15 mm and 56/sq. metor for the largo larvae

()15 mm). Smallor numbors of larvae were found in tho Clythnoss aroa and south

of Fair Islos. These may havo beon transported from wost of the Orknoys through

iho Pontland Firth and tho Channol bctwecn Fair Isles and Orkneys. Finally, ae 1'1e11 defined but vory restrietod area i-Tith only smaIl larvao (<.10 mm) Has

eneountered in thc south-cantern corner of the rloray Firth, elose to the eoast.

The highest numbers here Here 46/sq. meter.

In tho third period (30th September - 11th October) the coverago Has better than

in Septomber in that the Shetland region was samplcd (Figuros 6-8). Less stations,

hm'1cvor, 1'JOre fished around tho Orknoys and oast of the Scottish mainland. Small

larvae (~10 mm) were fOU11cl in relativcly 1m>! numbers "lest of tho Orkncys and

Shetlands. Lareor Iarvao Hore widcly distributcd both cast and Hest of Orkneys and

Shetland with highest numbors over ~OO/sq. meter for middlc-sized larvao (10-15

mm) and over 30/sq. meter for large-sized larvac (>15 mm).

11. Contral North Sea.

Thc central North Sea t'1as survoyed in about the same periods as the 110rth-·

\'lostern North Soa (soe tablo 1). From 26th Aueust to 10th September the northern

part of tho area, north of 55°30' N, HUS sampled by tho Scottish vessol BCIupeall

(Figures 1-2). Sma11 Iurvao, bcloH 10 mm, t'Jcrc found on the southern edge of

the sampIcd. area, in thc Longst.one-North-East Bank area, in numbors up to

311/sq. meter.

In tho second poriod (8th-21th September) tho station net sampIcd was much more

cxtennive (Ji'ir,urcs 3-5). Small larvao Hore abundant along tho ilhole English

north-cast coast, with two cloar eonccntrations, one in tho Longstono area

and t.he other junt north of Flamboroup,-h Head. In both COl1CLltrations the hiehost

numbers of Iarvae e::cocdod 300/sq. meter. Largor Iarvae 1-lOre still rather scarce

in the area in t.his period.
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:,1 thc t"türd. poriod (6th - 12th Octobor) a good coveragc of the southorn part of

;J.~') c,rca \laS attainod '(FißUros 6-8). Small larvao Hore still prcscnt in thc tue

c-::n8cntrations mentioncd bororo, but nm~ tho southcrn area, around Flamboroueh

;fcn~ll H::lG of major importance '-li th highest numbors over 150/sq. metor. A third,

',ory Ij.mi ted concentration of small larvae, already prescnt in the socond. poriod,

occurrod in thc Dot-lSing area (53°40' N, 10 E). Ho larvae Hore found in thc DOC'ß'cr

reGion. Lareor larvae Here rather numerous, in partieular those of the sizo

eroup 10-15 mm (hißhest numbors over 60/sq. meter) and Here caught over a .'lide

area, but not on the eastormost stations.

111. Dmms area.

~le surveys in tho DOlms area covored. also throe periods: Doccmbcr 1)70,

early January 1)71 and la+'e January 1971 (Table 1). Because of difficulties in

combininc- the Enelish and Dutch data thc surveys have beon shoun scparatoly

(Fieuros 9-18).

Thc Deccmbor surveys of both the Enelish and Dutch ships ShOHOd ÜI0 distinct

concontrations, ono in thc Southcrn Bight and. another in thc eastern part of

the Enc-lish Channel. Only larvae up to 15 mm Here presont in any numbors

(FiGUres 9-10 for England, Fieures 11-12 for the N~t.horlands). Thc larval

abundancc estimates for the Southorn Bieht concentration agree quite vIel1 for

the two surveys, but in the Channel thc Dutch founel much higher larval numbcrs

than tho Enelish (Tablc 5). In tho Southcrn Dieht numbers up to about 7/sq.

meter Hore found for small larvae and up to about 20/sq. motor for middlc

sizod larvae. Large larvae ('15 mm) were hardly prcsent. In thc Channcl

hiehest numbers as recordod by the I:nelish Nere up to 14/sq. metor for small

larvac and 1/sq. meter for.middle-sized larvae, for the Dutch 28/sq. meter

for small larvao and about 90/sq. meter for mid.dle-sized larvae. He vlill

return to this question in section 4 (Discussion).

Tho early January surveys gave a better agreoment betvreen the English and

Duteh data (Fieures 13-14 for Enclnnd, Fieures 15-16 for thc Nctherlands).

Both shoVTed aGain thc hm conccntrations in the Southern Bight and thc Enelish

Chnnnel, l1ith practically only larvnc larger than 9 mm. Thc middlo-sized Inrvae

Here most abundant, the hißhest conecntrntions were found by both countrios

TI.V. 's in -tho Channcl. (llighest numbers up to 25/sq. meter). Thc largest larvac

(>15 mm) appenred to be more abl1ndant in the Duteh data than in thc English,

in p~rtieular in the Southern Bight aren. IIiGhest numbers in the English survoy

,Toro up to 4/sq. meter, in tho Dutch survoy 9/sq. meter. Tho distribution of

+.he midcllc-si~ed larvac in the tue survcys Shm-ICd aloo a bettel' agreement than

i~ ~ho larGo-sized ones.

-::':le Into January survcy, carriecl out by tho En[;'lish TI.V. I1Corella", gave good
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eovcrage for the Southcrn Bight, but was incomplctc for thc Eastcrn Channcl area

(Figuren 17-18) 0 Small larvac Here virtually absent, thc largc Inrvae l1oro the

most abundant group. The highest numbers Herc founel in thc Channel, up to 6/sq.

metcr for 10-15 mm larvac, and up to 17/sq. meter for laree larvaco

IV. Skngcrak-Katte,r:;at 0

In this area surveys twre made in 'tuo periods: in thc second half of October

nnd in carly November (Tablc 1).

Thc Oetober survcy, sho1n1 in fiGUres 19-20, included not only thc Kattcgat

(ICobbcrgrund) but also the Jutland Bank, Hhich .tae t;fQrl~ed by the NOI1Vcgian TI.V 0

ItJohan IIjort". From thc Norucginn data only hau1s carricd out uith the Gulf-III

sampIer have boon considerod in the fieuros and iho subsoCIuont abundancc

calcu1ations, for reasons of comparabilityo Duc to thc small numbcrs eaught

no conclusions coulc1 be drmm about thc eomparabili ty of the d.ifforcnt types

of ne+.s UGcd by thc Nor1'Tcgian vcssel.

As in all surveys in thc recont past no larvac Hore found in the Jutland Bank

arca.(Hara1c1svik 1967, Postuma 1?66, Savillc 1')70, Bocitiu8 nnd I'[el(ay 1J70,

tTood 1970). In -eho Rattegat area Gmall anel middle-sized larvac Here founel in

low numbcrso Tho hiehest numbcrs occurred in thc north-castorn part of thc

Kattegat anf. Hero up to 20/sq. moter for f'-lffial1 1arvao and 4/sq. moter for

middlc-larvne.

Thc Noverber survcy, sho~m in figurcs 21-22, eoneernod only the Kattcgat.

Numbcrs of larv<:1.c lJerc vcry lOH and includcd mainly spccimon of "(:110 small nnd

midd1e-sized Groups. Highcst numbers found Hore 3/sqo meter for Inrvae ",10 mm,

nnd 4/sq 0 metor for larvae bcbJOcn 10-15 mm.

_0 Discussion.

AG statcd in the introduction tho main objcctivc of thc international hcrring

larval surveys is an assossmcnt of annu<:1.1 larval abundance and heneo spal1nin'j

stock sizc in spa1ming aro[),s, Fhieh in thc past. provcd to bo tho major spatming

erounels of aut.t1 mn spa1"ffiers in thc North Sea and adjnccnt unters, Tablo 2 shows

thc larval abundaneo ostimatcs for thc throe sizo eato[;'orics of herring larvno,

by spal1ning aroas and survcy periods.

Tfood (1970) montions ns a problem tho matoria1 eoneerning tho north-HGstorn

North Soa, in partieular that trcst of thc Orkneys and Shotlands 0 Thc proseneo

of hieh numbers of nouly hatehocl larvao Host of 40 L. (outside the Horth Soa)

in that region emcl t.hc faei, tImt off Capc TTrath and off LOivis (Hebridcs) larGe

concentrations of spal1nine horring or nOlTly hatehed larvao 11O,vo bcan recordcd

in -ehe past (ClarI~ 1~J3, 1Jood 1971), 1cel him to separate thc larval abundaneo
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ostim~tes in area VIa from those in thc north-vlcstern North Sca (area IVa) 0

As tho problem arosc aeain ui th thc 1?70-material, Hood' s cxcmple Has folloued 0

One nhould realizo, hOllevor, that tho larval distribution ..lOst of tho Orknoyo

and cvcn around thc Orkncys, shm-Js, at least in 1:170, a more or less eoherent

pattern in uhich it is difficult to distinc,uish more than one area of eoncentrationo

The 1970-material holds fur·~hormorc thc slight suggostion that thc small larvao

are more numorous tOTfards thc went, tho largcr onoe in thc oastern part of thc

a.rea, Nhieh could point to transport in a genorally eastern direetiono In a.

nimilar l1ay the larvac just cast of thc Orkneys oeem to be eonneeted Hith the

l1TOst-Orkney eoneentration, Hi th aposnible transport thoueh the Pentland Firth

and thc Orknoy-Fair 1s1e clmnncl. Thc assumption, that this llhole conccntration

in eonnected nnd that the major spawning groundn are found, at least partly,

outside thc North Sea, in thc Hebridcs area, tho larvae drifting into region

IVa (north~1estern North Sea), 80ems therefore rcasonable.

In t.able 2 the abundanec of larvae in area VIa is shOlln for two periods. The

~ number of stationn 110rked Has 101'7 (14 in September und 4 in October) nnd. the

lrIestl1ard edge of the eoneentration uas not determinod, so that tho fißUros

eiven are probably eonsidcrable underestimatos. NothHithstnndine the ineomplet.e

coveraee cf tho area larval abundanco lras hieh 1"1hen eompared uith the North Sea

reGions. That tho ostimates are hiehor than thono of the 1~69-soa.son eould be

explained by t.ho someuho,-[; lnrßer rOßion survcycrl.

Hcrring larval cstimatcs for the north-\18stCrn North Soa, uhich means mainly

t.ho other part of tho eontinuou:3 distribution I3tartine in ro~ion VIa, are shotm

for thc second and third nurvoy poriod in table 2. No estimates could be eivon

for -!".ho first period (18th AuguGt -- 11th September), but from tho information

availablo tho numbers Ho .ld seem to be nmall. Considorine t.hat in the seeond

poriod (11 th - 2)1;h Soptember) tho Shetland area Nan not sa.mplod, the larval

_abundanee estimates appear to be relativoly hieh Hhen eomparcd tri tn the throo

preeeding sensonn. Thin in lens so for tho small larvae as for the middle-sizcd

and. lareo groupo, an shmm in table 3.

Table 3: Larval abundaneo oetimates (numborn ",.10-9) in tho north-uostcrn North

Soa, sh01-ring nm'1ly hatehed and larGor larvao in September and Oetobor.

-- ------------_ .._---------;------------
Year Soptember

9ß.8
105·3

940.7

I
i
I

I
I
I'

I

600.4

28.9

74.9

73.8

409.7

1231.2

34ü .1

38401

1969

1970
I_______.L-. .l. .-!l • ...... _
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The third survey period offers also problems of compn.rison uith the former

Gurveys, becn.use the 1';70 October-·survey Has more completo than those in 1)67-69,

Table 3 sUGßests that in October small larvae were not particularly numerous,

but thc l~rßer ODes lrould ccrtainly accm to be more abundant. One wonders,

lmether the increase of larger larvae in thc north~~cstern North Sca in 1970

uith no ercat chane-cs in thc small larvae could. havc been caused by n.n laree

influx of larvae from the uost, from area VIa. AIternativcIy, the nurvivn.l rate

or the ercuth rate of thc larvae in 1)70 c'ould have been hiGh in 1970.

Considerinc only the small larvae as an index for apauning st?ck si~e, as Has

clone in the neport of the North Sea Herrinß Assessmcnt Horking Group, there

is no clear ougGestion of a rQcovery of the northern North Sea hel'rine stock

since i ts decline in 1')66 (Anon, 1970). NotoNorthy in the 1770 situation in

the sUßgestion of a reappcarance of a small larval conccntration in the Buchan

area, in the south-eastern corner of the Iloray Firth.

Larval abundance estimates for the contral North Soa havo been sho.m for thrce

periods in table 2. The timine of the first survcy allmls no camparison "li th

~ similar surveys in former years. Larval abundance indices in September 

October (second and third surveys in 1970) are ohown in table 4 for thc years

F)67-70.

Table 4: Ln.rval abundancc estimn.tes (numbers ~10-9) in the central North Sea

in the period 1')67-70, for nm-Tly hatched and lareer larvae, in

September - October.

- Y~-a-r---- --l-~~~ .sc~~~~~e:_. J. o_e_t_ob_O::, .-----1
____.__ ._. '1 ,,_1_o..mm .,-9 mm I <10 mm >9_.E!~_, i

1')67 i 395·0 5·5 I 154.3 51.5
I

1;)68 :37 .0 13 .2 jl 1:) .5 (3 • 5

1~69 8.4 3.0 12.7 172.1

.-L-__59.1_._7 ..__1_02~~___ I 1~2 .~ 401 .~ .

It nppcars, that both small und largor larvae were more numerous in the central

Nol'th Sea in 1;70 than in tho three prcceding years. It soems unlil~oly that

this is an effect of samplinlj intensity. Tho increase in larval abunc1ancc in

most pronounced, considoring all foul" years, for thc larljcr larvao, as in the

north-l1ostern North Sea.

Tho distribution of the larvae Has again coastal in 1970, thero was no sien

of a recovery of the old DOGGer larval patch.A.ncl1dcvclopmcnt in the aroa is

the cppearance of a strong larval patch in thc Lon(;s~onc region, lIhich coincided

lIith Good ca:tehcs of spmrnin(; herrine in that area (Burd, personal communication).

-7-



I
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61 / 62
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16 I 56

Table 2 ß'ives for the Douns urea larval abundance cstimates for fivc different

surveys. As mcntionoct. in section 3 there is a discrcpancy behlccn thc resul ts of

the Dccombcr survoys of Eneland and tho Ncthcrlands. The Dutch survcy gave far

highcr larval numbers in thc English Channel than the English, as appcars from

table 5.

Table 5. Docombcr-surveys in Downs area, all size groups. (numbers ~10-9).

;_. . ---_._....._--- -! ---_.._._-_._--_.,

; ! Southern Bißhj' English Channel "
1 . t -_._.- '---~.,~~--.-.---. --.--~- ..-------------
'Enß'land ; 47.3 14.0

i_~~~e r_lands _.1. 52 .~__ ..__ 154.6J

A possible cnuse for the discrepancy could be the timing of tho tvTosurveys.

The English survey took place from 7th - 14th Dcccmbcr, thc Dutch survcy form

11th - 17th Decomber. From fishcries informc::.tion i t Hould s eem that thc

spm-mine of the herring in the Channel started around 25th of November 1)70

~ so that the English survey might just havo missod the appearance of the larvao.

IIowever, thc possibility cxists, that thc cause of the disaerccmcnt is the

occurrcncc of other Clupoid larvac (pilchard larvac) in that arca. In the

1~69/70 surveys a similar discrcpancy occurred, then in January and aeain in

thc Enelish Channel, when tho Dutch recorelcd about six timcs as many larvac

than the English (Uood, 1?70). Thon, too, the timing of tho surveys cauld

havc been rosponsiblo, but the question noeels further attention.

Comparing the 1)70 Downs survoys uith thoso of former years, taking straight

means of larval abundancc estimates for Deccmber and January, as was done in

the North Sea Herring Assessmont lTorking Graup Report (Anon, 1970) the followin~

estimates wore found in thc poriod 1960/61-1;70/71 (Table 6)~

e Tablo 6. Larval abundance estimates (all f! 'w-ß'roups, numbers .><10-9 ) in the

DOvfiS area avoraß'o for Deccmbor and Jnnuary.

--'-T -- .....-.--------- .--- ------.--- --
62/63 ~3/G4 L~/65 j6~{6~\66/~7 \_67/6Ü ~!G91 ~~/~o~~~/~_

29 7 I 6 I 5 !? I 40 6 I 87 I _127
--'---
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Hore than words this tablc illustrates the probable rate of recovery of the

Downs stock in the last fcw years. As stated for the 1969-soa80n, the recovery

startcd in the Channel component of the Downs stock. In 1970, however, it would

seem that also the Southern Bight componont improved compared with 1969.

Estimates of the numbers of larvao in the Kattegat (Kobbergrund) are given for

two periods in table 2. A comparison with larval abundance estimatcs in 1967-69

is shown in table 7.

Tablc 7. Larval abundance estimatcs (numbcrs x10-9) in the sacond half of

Octobor in the Kattcgat (Kobbcrgrund) in thc years 1961-1910.

"Yoar <10 mm \ '>9 mm !
--···1~67- -;-~~~-~=--t

I 19(8 ').2 I 2.3 \

I
1969 28. 1 1•1 I
1970 30.5 1).7!

I I

Prom tablc 7 it would secm that larval abundancc, in particular of small larvno,

Nas r<:l.ther steady in the aren since 1967. In 1970, hOHcver, the area surveyed

lfas larger than in any other ycar. Considering the highest numbers of smnll

larvac found undor ono square metor of sea surfacc in the north-e<:l.stern Kattcgat

in the four yoars (1967: 300, 1968: 7, 1969: 48, 1970: 20), larval abundance

in 1970 could have becn thc one but lowest in the serics.

5.' Summary.

Larval abundancc estimates in thc nort.h-wcstern North Sea for small larvae «10 mm)

vJOre probably of thc samo order or someHhat higher than in the years 1967-69,

out largor-larvac wore far moro"numoroud. Noat of tho larvac occurrcd in thc

aren. '-Teet of tho Orlmcys. Largo numbers of larvao, both small and large, \'lore

found in an incompletely sampled area west of 40 L, north of Scotland (Cape

Hrath region), in connection Nith the concentration vloSt of the Orkneys.

In the centr<:l.l North Soa larval numbers were higher than in 1j67-69, in particular

those for larger larvao. Newly hatched lar..rae ''lere found in tuo well-dcfincd

areaS closo to tho English north-üast coast. (Longstone-area, Flnmborough

Head area).

Larval abundanco in thc Downs arca was thc highost rccordcd in all scasons

after 1960/61. Numbors ware rclatively high both in Dcccmbcr and January, the

southern spa.vfning are~ in the English Channol had thc highest larval abundancc.



In tho Kattogat (Kobborgrund) larvnl nbundance \'ms probably poor comparcd. ~"li th

thnt in tho years 1967 and 1969 and pOGsibly of tho same order of magnitude as

in 1968.

6. Roforonces.

1. Anon

2. BOGtius, J. and

}loKay, D.U.

3. Glark, R.S.

~ 4. Haraldevik, S.

5. Postumn, K.H.

6. Savillc, A.

7. Savillc, A.

~ 8. Hood, R.J.

9. Hood, R.J.

1970

1970

1933

1966

1968

1970

1970

1971

"Raport of tho North Sea Horring Assossment

Horking Groupll, lGES, m.~ 1970, H:6 (Himco).

"Report on the international surveys of horring

larvae in the North Sea in 1968", leES, Goop.

Ros. Rop. Series A, 19= 18-30.

"Horring larvaa. Tha mixing of tho Broods in

Scottish ~iatorsli. Rapp. P .-V. Reun. Gons. porm.

int. Explor. Her., 85 (3): 11-18.

"Herring lnrvae survey in the Skagerak, autumn

1966". lGES, GH 1967, H:27 (Mimeo).

flOn the spawning of the Hest and Jutlnnd Banks".

lGES. GM 1966, H:6 (Nimoo).

"A report on tha international survoys of herring

lnrvao in tho North Sea 19671' • IGES, Cr.l 1?68, H:20.

tlReport on the International Surveys of Herring

Larvae in the North Sea in 1967", lGES, Goop.

Res. Rep. Series A, 19= 2-17.

"Report on the International Survcys of Herring

Larvae in tho North Sea and Adjaccnt Wators in

1969/70tl. IGES, GH 1970, H:4 (~Iimoo).

"Autumn spawning grounds of herring to the HOSt

of Scotland ll , Rnpp. P.-V. R6un. Gons. perm.

int. Explor. Mer, 1(0: 65-73.

-10-



Table 2. Estimates of larval abundanee (three size groups) by areas and survey periods.
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Fig. 1 NUMBERS OF LARVAE ~1.m. BElOW 1 sq. metre
WESTERN NORTH SEA - ~ug. - 11 sept. 1970

Fig. 2 NUMBERS OF LARVAE 10-15 rn.rn. BElOW 1 sq. rnetre
WESTERN NORTH SEA - 18 aug. - 11 sept. 1970
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Fig.3 NUMBERS OF LARVAE ~,.m. BELOW 1 sq. metre
WESTERN NORTH SEA - ~9 sept. 1970 . • Fig.4 NUMBERS OF LARVAE 10-15 rn.m. BELOW 1 sq. metre

WESTERN NORTH SEA - 8 - 29 sept. 1970
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Fig.5 NUMBERS OF LARVAE ::am.m. BELOW I sq. metre
WESTERN NORTH SEA - "29 sept. 1970

Fig.6 NUMBERS OF LARVAE <10 m.m. BELOW I sq. metre
WESTERN NORTH SEA - 29 sept. - 13 oct. 1970
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Fig. 7 NUMBERS OF LARVAE e5 rn.m. BELOW 1 sq. metre
WESTERN NORTH SEA - ä sept. - 13 oct. 1970

Fig.8 NUMBERS OF LARVAE >15 rn.m. BELOW 1 sq. metre
WESTERN NORTH SEA - 29 sept. - 13 oct. 1970
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Fig.9 NUMBERS OF LARVAE <10 m.m.&-1W I sq. metre
SOUTHERN NORTH SEA & ENGlIYCHANNEL - 7 - 18 dec. 1970

(Eng land)

Fig. 10 NUMBERS OF LARVAE 10-15 m.m. BELOW I sq. metre
SOUTHERN NORTH SEA & ENGLISH CHANNEL - 7 - 18 dec. 1970

(Eng land) • i
I
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Fig. 11 NUMBERS OF LARVAE <10 m.m. a:,W 1 sq. metre
SOUTHERN NORTH SEA & ENGLI~HANNEL - 7 - 24 dec. 1970

(Holland)

_ Fig. 12 NUMBERS OF LARVAE 10-15 rn.m. BELOWI sq. metre
• SOUTHERN NORTH SEA & ENGLISH CHANNEL - 7 - 24 dec. 1970

(Holland)
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Fig. 13 NUMBERS OF LARVAE 10-15 m.mAOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLiW"CHANNEL - 5 -14 jan. 1971

(England)

Fig. 14 NUMBERS OF LARVAE > 15 m.m. BELOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLISH CHANNEL - 5 - 14 jan. 1971

(England)



Fig. 15 NUMBERS OF lARVAE 10-15 m.m.OW 1 sq. metre
SOUTHERN NORTH SEA & ENGl~HANNEl - 5 - 23 jan. 1971

. (Holland) • Fig. 16 NUMBERS OF LARVAE >15 m.m. BElOW 1 sq. metre
SOUTHERN NORTH SEA & ENGLISH CHANNEl- 5 - 23 jan. 1971

(Holland)
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Fig. 17 NUMBERS OF lARVAE 10-15 m.mALOW I sq. metre
SOUTHERN NORTH SEA & ENGi..CHANNEl-20-30jan. 1971

(England)

Fig. 18 NUMBERS OF LARVAE >15 m.rn. BElOW I sq. metre
SOUTHERN NORTH SEA & ENGLISH CHANNEl -20-30 jan. 1971

(England)



Fig. 19 NUMBERS OF LARVAE <10 ".,ABElOW 1 sq. metre
EASTERN NORTH SEA & KAT1~T - 13 - 28 oct. 1970
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Fig.20 NUMBERS OF lARVAE 10-15 m.m. BElOW 1 sq. ",eire
EASTERN NORTH SEA & KATTEGAT - 13 - 28 oct. 1970
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Fig.21 NUMBERS OF LARVAE <10 mABELOW I sq. metre
EASTERN NORTH SEA & KATT-'T - 4 - 8 nov. 1970
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Fig.22 NUMBERS OF LARVAE 10-15 m.m. BELOW 1 sq. merre
EASTERN NORTH SEA & KATTEGAT - 4 - 8 nov. 1970
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