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Hydrographic factors and the vertical mig?atiéa of the herring in ithe

"Norwsglian Channel
by
Ulrich Falk .

Institut fiir Hochseefischersi und Fischvgrarbeituﬁg; Rostock

In the Norwegian Channel and Skager:ak'ddult wintering avtumn~spawning hefring
aﬂoals"predominantly accomplish a diurnal vertical migration; The upper limit

of the nightly herring traces is situated at different levels between 0 and 100 m
varying from place to place and from day to day. On hydrographlc surveys with

' the research. vessels "harl Llebknecht" NERishdr” and "Prof Albrecht Penck" 1)

’_several serial statlons have been madé on hexrlng traces, This paper in*endg

to cont rlbute some observations to the llmlted ascent of herring shoals

Fig; 1/1 - 18 is showing temperature, saiinity_, density diagrams of 18 siailons
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 or below the

stespest gradlents of the discontinuity layer aeparatlng the less saline, cosld

D For the use of the data of “Prof. Albrecht Penck®™ I am very obliged to the
colleagues of the Oceanic Research Institute Warnemuende. For processzsing
of all salinity and density data I am most grateful to Mr. H. Franck cf lhs
same institute. . ) . A
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Balt'c waver frow i interm-diate water mass of the Skagérrak;lIn the top
Laysr: of tht herri g trﬁceS'bafualugs of the above mertioned parameters-'
ravgs from 4,7 to o 9¢, 3%.0 to 35.0 S /oo, sigma-t26.9 to 27.5. In the
upper layers avolds hy berrines traces the hﬁdrographic data‘exténd at a
depth of 1 m fror 3, *o 5,4 ¢, Sty to 3? 9 s ®/oo, s1gma;t26 2 4o 27.4
and ir their lcovest var™ fron-3.G to. .5 v, 33 2 to 34,8 S ®/00 and sigma~t—
© 2642 *o 2?;#; The observations justify the statement, that autumn-=spawning
adul® hefriﬂg is.avoidirg thz Bal%ic water mass (STEELE 1960. RUDHEV 1964‘
VASILJEV 1964);-Accﬂ?iinq to some mofe’sporadic measurements this statement
may,bé applied to thé antumn season also (October till December) e. g.

Fig. 2/1 = 4,9, N - -
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Hithorto it is not possible to determine the factor limiting the ascent of the

herr;ng. Steelels fcod~uemperatureuhypothe51 is nct practicable to autumn
conditions. Most zulhors consider uhe thermocline to te the. limiting factor

( BLAXTER and HOLLIDAY). But the underlying observations mostly-refer to summer

¢

senditions. In March April maximum gradients of the stations per 10 m run to
e : ; :
O. 255

is wuch smal ler ‘Also there is nothing known about Lhe -influence of salln;ty

Cy Ot = 1.4 8 O/oo; Cul = 130 sigma ut' So the temperature gradisnt

snd denbltJ.
Duwing the months of temper-qare decreass in the surface layer there are. -some
chservations of limited vertiecal mlg;¢»$on without remarkable. Lempera ture,

czlinii,:; ox density gradients \F1g.,4/3 - 8 40 = 3) It should be T)Ca.&lued.
to Fig. 2/11, 13, 5. and Fig. c/12, 1, 6 sno«&ng 2 stations wh¢ch have been

12

reasuredl tnree times for 5 nignts. The series of siations in Flg. 2/5 = 9 icg
chqrdu,eri ed by a sharp edge between the 10 sm digbunt stzations Flg. 2/9 and
2/(, 8 In the uﬁper ’agﬁr from O to more than 50 m a horizontal difference

Has been fcuni of about 2.5 /oo sa11nlty and about - 2 0 units dﬂrvluy; polntingf
tc higaswne c,rre dlmlerences. This mignt be an argument for the. assumption.

5

That' c“rﬂerta could havs influenced the distribu tion of the herring dt stations

Fig.\2/5 - 8 and "ou‘u be of general 1mportance to the problem.
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List of sbzaliiong

Fig.

Daptﬁ ()

Pogiilon .Date
171 58%0°% €3%30°R 105 11./12. 3. 1962
/2 58%0°% 04030 . 300 11./12. 3. 1962
1/3  58°%0°N 03%17°E 165 2.7 3. b, 1966
i/ 58%03°N 05°23°E 260 2./ 3. k. 1966
1/5  58°%07°N 04°44 R 165 30./31. 3. 1966
1/6  58%09°N O4°47°E 210 30./31. 3. 1966
1/7 - 58%2'N 04%59°E 135 30./31. 3. 1966
1/8  58%3°N 05°04 R 180 30./31. 3. 1966
1/9  57°38°N 08%50°E 100 __. 8./ 9. 3. 1967
1/10  57°45°N 08%557E 180 8./°9. 3. 1967
/11 58°11°N 04%50°E 280 23./2%. 3. 1967
/2 57%59°N 05°%22°E 170 28./29, 3. 1967
1/43  58%°04°N 05%14E 222 29./30. 3. 1967
/1% -58°13°N 05°06°R 300 29./30. 3. 1967
/15 57°58°N 05°21°% 165 30./31.'3. 1967
1/16  58°30°N 03°57°E 180 10./11. 4. 1967
/17 58%14 N 04°30°E 225 M./12, 4. 4967
1/18  58°04 N 05°03°E, 170 C23./2k. k. 1967
2/1 " 57°24°% 07%16°R 110 Ak/15. 42, 1967
2/2  57°28°N 07°16°E 145 14./15. 12, 1967
2/3  57°%9°N 07%16°E 190 14./15. 12. 1967
2/t 57°30°N 074’ E 206 10 /45. 124 4967
2/5.  58%04°N 05%04°E 190 11./12. 42, 1965
2/6  58%%°N 05%7°E 255 “H1./92. 12, 1965
2/7  58%12°N 05%11°E. 310 11./12. 12, 1965
2/8  58°04 N 05°25°E - 265 11./12. 12. 1965
2/9 - 58™MuN 05°31°E 320 C11./12. 42, 1965
2/10  58°01°N 5%k - 138 6./ 7. 12, 1965
2/11 584N 050578 183 6./ 7. 12. 4965
2/42  58%0¢ N 05%07°E 260 6./ 7. 12. 1965
2/13  58%04N 05%0s R 185 7./ 8. 12. 1965
e/ 5870w 05%erw 035 7./ 8. 12. 1965
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