
. '

This paper not to be cited 'A'Hhout ~~io!' reference to the author

International Council for the

Exploration of the Saa

C.H. 'J968/H: 17
. PclagicFinh (Northel~)

. ("om:nittee

•
liyd~o~r~nhic factol"s and the v~rtic~l mi~at~on of the herrJlng in the

. 'Nor·~giM· Ch!U'..Ilel

by

Ulrich Falk

lnstitut für Hochseefischerei und Fischverarbeitung, Rostock

1 -

I'

In the Norwegian Channel and Skagerrak adult ~intering autumn-spawning herring

shoals-predominantly accomplish a diurnal vertical migration. The upper limit

of the nightly herring traces is situated at different levels between"O and.100 m. . .. "

varying from place tö place andfrom day to day. On hydrographie surveys with

. the research, vessels "Karl Liebknecht tt ~ "Eisbär" and "Prof. Albrecht Per..ck" 1)

4It several serial stations have been made on herring traces. This paper intends

to contribute some observations to the limited ascent of herring shoal~.

Fig. 1/1 - 18 is showing temperature, na.linity , density diagrams 'of 18 st:-ir:bl'lS

in March and April 1962, 1966 and 1967 predominantly from the Egersund area.

The upper limit of the herring traces is situated in all cases in 01' belo\.;' the .

steepest gradients of the dificontinuity layer separating tne leGs saline, cold
\

1) For the use of the data of "Prof. Albrecht Pencklt I am very obliged to ~he

colleagues of the Oceanic Research Institute Warnemuende.,Fo~proces~:ng

of all salinity and densi ty data I am most gl'ateful to Hr. H. Fl'anck cf 1..'::9
same institute. ~
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interm c,dl"l.te ,,,~~ter rl3.SS of the Skage·rrak. In the top

L"l.Y r.: of ·t·h~ berri,;g '~r~,ces +.; ~ ~alues of ,the above mer.ti.oned paramet.ers

r~,,"'!g~: flom L~> t ..,·< . °C~ )i1".O to 35.0 S %o~ sigma..t26.9 to 27.5~ In the

upper laYclrs a.vo.~,d:"l 1);;- herr 7 n':l' trdces the hydrographic dataextend at a

dept:-:. of 1 m i'ron. 3, "':.05,4 ?c;, J!~~to 3:<9 S %o~ sigma-t26:2 to 27~4 ..
,.' ' . r: L .' , 0.," . --o. . .

anel ire their 1c;'1e::-;-!: :Jc:l.:""'. :Iron ...] .... to 0.5 '-'.',33.2 to 34.8 S /00 and sigma-t-

'. 26.2 ~o 2?!!o;-.l'ne observa+'io;l':> ju~tify the statenJent, that autumn-spawning

adul:; herrin0 :".S avoidilog th,:, B:;.Eic \'iater mass (Srr:~ELE 1960, RUDNEV1964,

VASILJEif 1964). Ac;cn,;','linp; +.0 SOl1e more sporadie measurements this statement

lrIay .be appHeJ. to the H-üumn season also (Oetober till D€lc€lmber) e. g.

Fig. 2/1 - 4,~. •I

Hit!:v~rto i t. is not. possible t.o determin€l ~he factor limiting the ascent of the

herring. Steele's food~"t.emperature~hypothesisis not practicable to autumn

cow..li ti.ons. Nast au-t.,hors consider the thermocline to be the .limiting factor

(BLAX1ER and HOLLIDAY). 1ut the underlying observations mostly-refer to summer
. .

ccnlltions. In Harch April maximum.gradients of the stations per 10 m run to
.' I • 0 . 0 .. ." . ''-'', . "

O.l.J- - 2.5 C, 0.4 - 1.4· S /00 I 0.1 - 1;0 slgma ...t, So t~e te!1lperatul'e grad:1.Imt
-

i s n.n.wh nm~llel".· Also there iG llo'~l:lng kllown acout the 'influ€lnce of sa,linity

aml dens i t y •

D:D."ing the mor.ths of te!l\pel'~.,,:'ure d~ereal':;;~ in the ~:"J.:·frl.(:e layer there are .some

abseryntions of liJJd.-;ed vertical mig);'c~';,;ion 1Nitho~t. I'emarkable tempel'atUl'E'l,

..-;a11ni i~" Oj,"'. den;;;i.-;y ~1"adien~:., (Fig~. 2(5 -', 8 ~.10 =13): It sh01.;.~d be pcilltede

to Fig. 2/1'1, 13 f 5~ a.'ld Fig~ 2/12, 14, 6 sho·...,.ing 2 st~·i;i ans which have been .

l".ea.s·':L:,'eJ.tny'ee times iOJ:' 5 nights. The ·sari.es of sla"l;ions i~ Fig. 2/5 - 9 iz

Ch::il'dc:':,erisea. by Cl. sharp €ldge bet\'ieen the 10 sm dist'J.Ht stations Fig. 2/9 and.

2/7, 8. In the upper 1!:'.~;9r from 0 to more than.50 m a hOl'izo~tal. differe:nce

heU> be911 fou:r..ri of about2~5 0/00 salinity ~uid about-2.~0 units densit~'~ poilfting

tc ~~:t:.:l;\'::;Qme c-'::r·rent 'diffe..t·ences~ This mlght be Rn hrgument .far the .~ssumption.

" t hel:;;' C1~rl'i;;.l!:t~ could -"il",,-:~'inflilenc~d the dlstrlb'ütion cf the herring at stati.ons

Fig.2/5 ~ 8 ~l~could be of general importance to the problem.
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Lhd;, C?!_ ~.; b~~~::~ll~

, Fig. __P°'i;;t!.cm Depth ~ml.-~_ ,Date

1/1 l:·8°J.·~,rX C,.,o""O'E 105 1'J ./12. .3. 1962;)., l-v ... ;);), ,

'l/2 58°40"'N Olj.°jO'E .300 11./12. .3. 1962
1/.3 580

00'''N Gjo'17'E 165 2•. I .3. 4. 1966
1Jlt- 58°03" NOj02,J'E 260 2./ .3. 4. 1966
1/5 5So07"N 04olJ.J+"E 165 30./31. 3. 1966
1/6 513°09"N O/fo4?'E 210 30./31. .3. 1966

04°59'E
· - -.

1/7. 58°02'N 135 30./:n. 3. 1966
1/8 ··800J'N 050 0't'E 180 .30./.31. .3. 1966~ .

1/9 5'/J8'N OSo50'E 100 __., 8.• / 9. 3. 1967 •1/10 5'/.°4-5'N OSo55'E 180 8./ 9. 3. 1967
1/11 58°11'N 04°50'E 280 23./2LJ,. 3. 1967

, 1/12 57°59'N 05022'E '170 28./29. .3. 1967
1/13 58004'N OSo1'1'E 222 29./.30. 3. 1967

'58°13'N OSo06'E
~.. .

1/1/4- 300 29./30. 3• 1967
'1/15 5'1°58'N 05021'E 165 .30~/.31 ~ I J. 1967
1/'16 58oJO'N OjOS7'E 180 10./110 4. 1967

58014'N 01+o30'E
-

1/17 225 11./12. A. 1967 '
58~04"'N OSoOJ'"E,

· .~ -1/18 1'70 23./24. 4. 196'1

. 57°2/-j·"'N 070 16'E · '.'2/1 '110 14./15•.12. 1967
2/2 5tt028'N 07°16'E 1'+5 14./15. 12 .. 1967
2/3 57°29e'N 07°16'E 190 14./15. 12. 1967
2/4 S71')';CI'N 07

0
1lt-'E 206 14',~/15~ 12.'1967." . ~ ~

2/5 58°o-tt-'N OSoO/l-'E 190 ')1./'12. 12. 1965
2/6 5So0'l'N OSoO'7'E 255 '1"1./12. 12. 1965
2/7 580 12'"N OSo11'E. 310 11./'.12. 12. 1965
2/8 58ou4'N 05O?5'E (;~65 ',11./'12. 12• 1965

, t~

0;;°)'1"':8
.'

2/9 '58"I;.:'N X~O 11./12. 12. 1965
t;;eOO'I'N (~oO""E . .......

2/10 13.8 6./ 7. 12. 1965,;, J';) .~
"-...

2/11 58 004''N 05 v05'E '18:; 6./ 7. 12. 1965 /

2/12 5SoÖ't'N Or:OO"""'F 26Ö 6;/ 7. 12• 1965.) ( ..
2/13 58'\:..I2j.... N O~°(J""'E 181) 7./' 8. 12. 1965:; 'T .

.~

2/14 ö'" , O~o "I"5 "U7"N I:J 0':". E 20) 7./ 8. 12. 1965
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Fig.1 r-S-Gt diagrams and

herring traces in Mareh:April
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