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INTRODUC'J:1rON 

The t·Yor""e91an travll fish<.")ry in the Porth Sea orginally started 

to exploit the North Sea herrin0r and later also sandeel p but 

it soon developed into o. mul ti~sp8cies industrial trawl fishery 

(IJaJ:m""Johann8ssen et. ala 1964). ll. particular sandeel fishery 

cornmenced during the surc.ID.er 1957 when som.e of the herring trmvlers 

operated small~meshed gears in the Dog<)er Bank O.rea 0 The 

subsequent years this fishery gained irrportance and from 1960 to 

1964 yielded on an average 12.,5 per cent of the total Norwe0ian 

industrial trm<'ll lan.dings. During the latter half of the decade 

howev(')r, the quanti ties of sandeel landed from the North Sea and 

Skagcrak decreased conSiderably v and the fish.cry is nOt'l neqligiblo 0 

Several nations have been Gn,7,aged in the sandeel fishoryv Denmark 

being the pioneer and major exploitator since 1953. Comparative 

inte:r-national landing fi0ures availa}',le from 1960 to 1960 ShOy.1 

that Denmark, 

..l. ) 

, Insti tute of !;·la.rine Researcll 

Bergen, Norv/ay 



~ 2 00= 

West-Germany and Norway on an avera0e landed 92q 4 and 4 per 

cent of the total quantity respectively. Danish vessels alone 
landed 193 000 tons in 1968. 

In recent years a fishery for sandeel seems to have developed in 

some of the Norwegian fjords. It is based. on local stocks \<1hich 

are heavily exploited during short periods r and has to some 

extent compensated for the decline observed in the landings from 

the North Sea and Skagera.k. 

Ivt ... l1.TERIAL l-'.ND ~lETHODS 

Data on conunercial landings of sandeel were i.ntroduced in the 
official fishery statistics in 1956. From these sources three 

different tables (1 to 3) have been compiled. Table 1 summarises 

the total annual landings from the north Sea (area IV) v Skagerak 

(area IlIa) and the Hor"mgian fjords for the period 1956 - 19690 

'l'able 2 presents the monthly landings of sandeel from the North 

Sea and Skagerak from 1957 to 1959, and Table 3 the corresponding 
figures from the Nor~egian fjords for 1962 and 1965 - 1969. 

Sampling of commercial sandeel catches ini tia11y 'tIJas carried out 

as ad Hoc investigations during the summer months, ~1ay to July 

in 1958/1959 from a factory trawler fishing for industrial 

purposes on Dogger Bank. Frow 1962 to 1966 a regular sampling 

programme \l7o.S established at Egersuna p the major port for such 

landings in NOr"rJay. The samples (each of about 100 Kg) 1t16re 

divided according to speciGs comd length measuremen·ts and '!f.Jeight 

of sandeel recorded from sub-samples. The total number of 

samples and number of sandeel measured from Dogaer'Bank, the 

Danish Skagerak coast and the Uonregian fjords respectively 

V'Jere 34 g 6, 2 and 5633 q 514 and 193. Fig. 1 presents the 

seasonal length distribution of sandee1 samples from the North 

Sea (1958 - 1966) and from the Norwegian fjords (1966) 0 

Effort st?tements have been derived partly from the official 
fishery statistics, but mainly fro~ recorns of one factory at 

Egersund and addi.tional sampling data ('I.'abIe 4, and 5) 0 
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Records on fat content in sandeel have been obtained from the 

above mentioned factory at Eqersund. 

THE FISHERIES 

General 

F.;' .. ;3hing for sandeel is carried out in the North Sea p Skagerak 

and in the NorvJegian fjords. The fishery in the North Si:;a and 

Skagerak is genE~rally carried out from relatively small vessels 

between 60 and 90 feet in length and fishing done mainly by 

smal1=meshed bottom tra\'11s, the mesh SiZE) at the cod···end being 

approximately 12 rr;ro p where as in the NOrtorogian fjords different 

kinds of small D.eshed purse seines are employed 0 '1'11e best years 

recorded (more than 10 000 tons) ,-.rare 1960 Q 1962 = 1964 and 

1966 (Tabl<2 1). Workincr out the averago to'tal ianding figures 

it is seen that the nE~ttings from the North Sea? the Non-lecrian 

fjords and Skagerak were 73.9, 23.5 and 207 per cent respectively. 

Generally sandeel constituted more than 90 weight per cent of the 

samples analysed. 

The North Sea and Skaqerak 
~ ----------~. --~,~---

The annual landings of sandeel reached the maximum of about 

12 000 tons in 1960 and except for the fo1lo~ring year g yielded 

more than 10 000 tons upto 1964. Since then, the catches de
creased considerably and is nmfl negligible 0 Cornparf-)d to the 

landings of sandeE,1 in the North Sea it is seen that the P>kagerak 

fishery contributes on.ly to a very little e~{tend to the total 

sandc:lel landings (Table l) 0 

The fishery is of Cl rather short duration conunencinq from 

April-May and ending in July vd th a peak in ... luno. During the 

Years 1957, 1961 and 1963 stray catches of sandeel continued to 

occur in the COIl'l1nercial catches even up to September~October 

(~rable 2). 

The main area of exploitation for this species is found to be 

the south-west part of Dogger Bank and the Danish Skagerak 
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coast. 'rhe fishery commences along the former area in Apri1-~14ay 

and the latter in Juno. From the official records it is found 

that 70.5 per cent of the 1andinqs came from the Dogger Bank 

area during 1961 = 1965 o.s agninst 29 ~ 5 per cent from the 

Danish Skagerak coast. 

In regard to the input of effort it is found that 16 tra'IJllers 

including one fnctory trawler, participated in the fishery during 

1958. 'I1he next two years the annual participation of trmders 

increased to 50-60, but later a decline was noticed during the 

years 1961=64 F 'fli th only 40'~·50 trmll(3rS operating. During 1965 

only 20~25 tra'tders ",re re operating Q vJhich \<laS a sudden drop [-tS 

comparod to the previous figurE). 'rhe reason for such a decline 

may probably be d.ue to trcMlers goin0' as helpers in the purse~' 

seine fishery. '/I. great purse=seine fishery for herring in the 

North Sea and Skagerak took place in 1965 - 1967. 

Landing/trip (in Hl) of sandoel from the North Sea and Skagerak 

durinq 1964 and 1965 delivGre(l to one factory in JEgersund p 

receiving more than 90% of such landings g are pr(3sented in Ta.ble 

4 for comparison. Por both years the fishery in the Dogger Bank 

area commenced during Hay and lasted till June. The maximum 

average catch/trip recordod was in May and it then decreased 

approximately to 70% in lTune. A.t the Danish Skagerak coast 

June appears to be the best mon·th for this fishery. Based on 

the sampling material an attempt has been IT'.ade to estimate the 

catch/day/trip of sandeel (in Hl) for the Dogg(~r Bank arE~a 

(~1ay and June) and the Danish Skac;orak coast (June) during 

1962=65 (Table 5). The salient features noticed are as follm'ls g 

l} The catch/day/trip (c/d/t) r(~ached a maxiro.um in 1965 

with 155.6 in ~~ay and 111.2 in June for the Dog0or Bank 

area and 208.6 in June for the Danish Skaqerak coast. 

2) In the Dogc:~er Bank area ~1ay generally showed hi9her 

c/d/t figures than June. The exception observed in 

1963 was due to exploitation of new fishing.grounds in 

.Tune off the south=eastern COl'lst of England. 
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3) The fishery appeared t:o be better at the DC'mish Skagerak 

coast than in the Dogger Bank area according to the 

c/d/t figures. 

4) ~:iore fishing days per trip ~Nere spent in the Dogger 

Bank area than at the D':'l.nish Skagerak coas t. In the 

form.er area the 0.nn1.1a1 average number of days/trip va.ried 

from G to 13/14 nays ~AJhere as in the latter area the 

corresponding figures were J to 4 days. 

The Norwe'1J.an .. fjords 

Lcmdings of sandeel fro!;", the r.Jor"regian fjords were officially 

recorded in 1956 p 1962 and 1965 to 1969. The :maximum landings 

'VlGre notted in 1966, yieldinq about 98 per. cent of the total annual 

landings 0 The land:Lngs have heen irregular and marked fluctuations 

noticed from year to year ('Table 1). It has been found that a 

regular annual sandeel fishery takes place in some of the fjords 

of south ~7estern Nor~!ay. Occasionally landings have been reported 

from Oslo fjord (1956), Trondheimsfjord (1966 and 1967) and even 
further north (1967)0 The peak period of the fishery in the 
fjords of south '(A7Gst<:-)rn NonITay and the Trondheimsfjord respectively 

were August and C.eptember (Table 3) 0 The duration of this 

fishory normally lasts for 2~3 v~eeks, thE~ number of fishing days/= 

trip being 1~~2 days 0 Further records on effort are not availa.ble. 

COInEarisons b9tvveen the 11!~1.i.n G.l:'~j[l:!~Ui92loitation 

As indicated earlier in this p~pEjr the fishing season for 

sandeel is of rather short cturation, generally lasting for 3-4 
IIlonths in thG ~Jorth Sea and Ska~:!(.jrak (Table 2) and for a few' 

'\\Teeks only in the Non.7E~gian fjords. Popp Madsen (1963) points 

out that sandeel occur in abundance on some limited localities 

in the North Sea and Skagerak a.nd that tagging (;jxperiments 

indicate that the species is very stationary. Considering these 

observations and the intense exploitation of fishable resources 

takin~i place in the North Sec. v Skngerak and the Non\7egian fjords, 

it seems reasonable to believ~"3 that the short fishing seasons 

for sandeel are mainly due to ovor-,exploitc.tlon of the o.vailable 

stocks. 
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The stocks of sandeel in the North Sea and Skagerak f however, 

appear to rebuild successfully from year to year, as indicated 

by increased annual landings in Denmark from 1964 (104.7 tons) 

to 1968 (193.6 tons) and the figures given in table ~ and 5. 

The great fluctuations in annual landings of sandeel from the 

Norwegian fjords (Table 1) may probably be due to larval drift 

from spawning grounds in the North Sea (Soleim 1945) f l'i\lhich by 

irregular intervals give sudden rises in the abundance of 
fishable local stocks in the fjords during the subsequent years. 

'1'he commencement of fishing as well as the peak fishing season 

have varied bet'l:.;een the different fishing grounds p but seems to 

follo~J a certain p<lttern. Sflndeel fishery starts in the Dogger 

Bank area in April~l1ay (peak :',;lE-'.:laSOn Mo.y=Jnne) u then at the Danish 

Skagerak coast in June (peak season June) and lastly in the 

south western fjords of Non"lay in August (peak season August) • 

Some years fishing extenc1(::!d further north along the coast where 

it started in August lirith peak season in Septernber (Trondheims~·' 

fjord 1966 and 1967). 

NOTES ON BIOLOGY 

It. mari~·L~'§. occnrs in the North Sea and North'~'east Atlantic in 

greater numbers thr:l.n any of the three kno\..,n. species. (Rai tt 

1934). PoPr. Hadsen (1963) has i.ndi.cated that sandeel is most 

abundant in the south east pa.rts of th(~ north Sea np to Horns reef q 

ort Ju~land reef and along the Danish Skagerak coast and western 
parts of Kattegat. 

The sea.sonal length distribution on sa.roplE:1S from commercial 

landin~fs of sandeel 2.re prosenb?d in FiCl" 1. Data for Dogger 

Bc.::.nk are available for the years 1958 r. 1959, 1962 - 1965 p the 

Danish coast for 1962, 1963 and 1966 and the Norwegian fjords 

for 1966~ 

The mE.\B.n longth of sandeeJ. recorded in the Dogger Bank area 

varied from 16.1 to 20.0 c~ and at the Danish Skagerak coast 

froltl 14.7 to 21. [1, cm. The mean length recorded from the Nor''le

gian fjords was 10.5 cm. Fig. 1 thus indicates that in general, 

the bigger size ranges of sandeel arc available oh DO~Jger bank j 
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medium size along the D::111ish coast and the smallest size range 

from the Norwegian fjords. 

Fe.t analysis of samples collected during 1962 .~ 1966 have shown 

that sandee1 grow fatter during the fishing season. The average 
figure increases from about 5 to 7.5 per cent during May and 
reaches 9.5 to 10 per cent in June. The highest values were 
found in 1963 ,,,,hen a maximum of 12.9 per cent was recorded in 
late June. 
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'Pable ~. Annual landings of sandee1 (in tons) from the North Seo. 

(area IV) v Skagerak (area IlIa) and the NOrV'legian fjords 

1956 - 1969. 

Year ~.£.ea IV .Area IlIa The fjord@.. Total 

1956 1.435 1.435 

1957 3.220 3.220 

1958 4.817 4.817 

1959 7.955 24 7.979 
1960 12.053 1.635 13.688 

1961 5.136 264 5.400 

1962 10.517 103 682 11.602 
1963 11. 511 55 11.566 

196t! 10.t!Ol 10.401 

1965 <'1.888 38 11.926 

1966 223 218 19.057 19.4.98 

1967 987 889 1.876 
1968+) 60 1 552 613 
1969+} 2 152 154 -.. -~ ..... _A_-
Sum 71. 768 2.602 22.805 97.175 

---
Percentage 73,85 2,68 23,47 100,00 ,--_..-, 

+) Preliminary figures 
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Table 3. ----.---

f'.ak1e l1. 

= 10 _. 

Monthly landin(Js of sande01 (in tons) from the lJorv,Je~d.an 

fjords 1962 - 1969. 

Year July A.Uf1'l1st . S..§pt. _ Oct. Total 
.: ...... 

1962 4 676 2 682 

1963 

1964 

1965 30 38 

1966 1~~.295 ILH3 1~ 19.057 
1967+) 463 426 889 
1968+) i.192 60 552 
1969+) 80 72 152 

Sum 84 20.036 1.176 7 !:t 21.370 
-.-.. ~---

+) Preliminary figures 

Landing/trip of sandeel (in HI) from the North Sea May-July 

1964 - 1965 q delivered to one factory at Egersund (No. of 

landings in brackets) • 

Year Loca1ity-__ May June J_~ 

1964 Dagger Dank 907.5 (46) 653.6 (75) 

1965 IQ fi 933.5 (22) 666.9 (34) 

1964 Danish coast 645.5 6) 290.5 (11) 

1965 il Vi 764.7 3) 
--



Table 5. 

- 11 = 

Catch/day/trip (c/d/t) of sandeel (in Hl) from thc.; North 

Seaq HaY=lTune 1962 ~ 1965, estimated from. samples of 

commercial 1a.ndings. (Avera00 No. of fishing days in 

brackets) • 

Locality Dogger Bank Danish coast 

Honth t1.ay June June 
---

Year c/d/t c/d/t c/d/t 

1962 97.8 ( 8) 80.3 (13~) 123.3 

1963 81.4 (11) 148.1 ( 7 ) 323.5 (3 2/3)+) 
1964 90.8 (10) 65.4 (10 ) 176.0 

1965 155.6 ( 6) 111.2 ( 6 ) 208.6 

l'werage 106.40 101.25 207.85 

+) 
Average figure for the period 1962 - 1965. 
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