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A. Introduction.

THE eel fishery is one of the most important in Denmark, and especially so at the shellered coasls of

our inner waters; it is also praclised in nearly all our rivulets and lakes. It is a fairly constant
fishery having been carried on at almost a uniform rate during the different years. A considerable deve-
lopment in the fishery has certainly taken place within the last 30 years, but this development has been
even and gradual. With regard to the fishery in the salt and brackish waters the development has pro-

ceeded mainly along the following lines:

1. The number of weels and drift seines has much increased.
2. The weels are partly placed in deeper water and further from the coast than before.
3. Larger gears are used, partly large weels and partly pound nets.

In spite of the constancy in the way of fishing and in the gradual development in the intensity
of fishing, we notice considerable yearly changes in the yield. The causes of these changes are on the
whole unknown or at any rate insufficiently demonsirated. The probable causes of the fluctuations of
which the fishermen are aware, are, as a rule, of a local character, such as the more or less favourable
currents and winds in the moonless lime in aulumn, during which the main capture of the silver eels
takes place. — Sometimes the opinion is pronounced, that the eel fishery gives the greatest yield in warm
summers, whilst in certain places c¢. g. at Bornholm and in the West Jutland, the opinion is announced
with great decision that the silver eel fishery gives the least yield in dry summers.

The view that the eel fishery should give a greater yield in warm than in cold summers, has
been stated several times in the Danish literature.

In his treatise: »The yield of the Limfjord fisheries in recent years«!) C. G.JoH. PETERSEN makes
a comparison between the caplure of plaice and the capture of eel in the Limfjord, and he thus arrives
at the result that in the years when the yield of one of these species is small, it is great of the other
species. As an explanation of this phenomenon Dr. Petersen makes the following remarks:

»These two fisheries thus supplement one another, which may be considered as partly due to
the fact that westerly winds during the spring and summer with westerly current and low temperatures
are advanlageous for the immigration of the plaice and not harmful to their growth, whilst the eel re-
quires warm summers to grow rapidly; but at the same time this effect is most probably also increased
by the fact, that the fishermen in the good eel years keep mostly to the eel fishery and
thus lay less stress on the plaice fishery, while the reverse is the case in the good
plaice yearsc.

C. V. OrrersTReM?) makes in his description of Danish Fishes the following remarks amongst
others concerning the eel fishery: »In hot summers the eel increases most rapidly in growth here, and
the silver eel fishery also appears lo be greatest after hol summersc.

') Report XVIII of the Danish Biological Station, Copenhagen 1909,
2) C.V.OrrErsTROM: Danmarks Fauna 15, Fisk II Bledfinnefisk. Kebenhavn 1914. p- 332,
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In »Dansk Fiskeritidende: No. 47 of November 23. 1915 Duenorm maintains that in the years in
which the early summer is warm, the yield of the silver eel fishery in autumn will be proportionally
greal. Dueholm tries to prove the correctness of his opinion by comparing the curve of the average tem-
perature of the air in May, June and July during the period 1905—14 with the curve representing the
yearly yield of silver eels in the same period.

Dueholm’s curves seem to show in the main features an accordance between the temperature and
the yield, but in certain respects they are evidently not in agreement. Whilst the summer temperature
is falling from 1905 to 1906 the yield increases considerably, and whilsl we notice a gradual fall in the
summer temperature for the years 1910—1913, we see a constant increase in the yield during this period.
Concerning these incongruities Dueholm writes as follows:

»The lesser incongruities which we notice in a closer examination, may surely — if we do nol
take chance circumstances etc. into consideration — be explained parily by a proper knowledge of the
»gear-coefficient«, the temperature, direction and force of the wind, the weather and phase of the
moon in the months of capture, September and Octoberc.

The views set forth here by PETERSEN, OTTERSTROM and Duknom will be more closely examined
in this paper. We shall carry out an investigation of the relation between the temperature and the total
capture of eels in the Danish waters, and at the same time we shall consider the question whether the
temperature has any influence on the caplure of silver eels as well as of yellow eels.

B. On the influence of temperature upon the fluctuations in the catch
of silver eels and yellow eels.

The survey of the yield given here in the Tables 1 and 2 is taken from the official Danish »Fi-
skeri-Beretning«. In a few cases, where misprinls, errors in summing up, etc. have occurred we have
been able to make corrections in the original figures. We dislinguish between the following areas?): (Fig. 1)

1. The Limfiord.

The East coast of Jutland from the Skaw to Hasendre.
The Isefiord.

The Belt Sea.

The Sound.

Bornholm.

o

O 19 [

The statistics concerning the catch of eels can be followed back to 1896 with regard to the Lim-
fiord?) and to 1885 for the rest of the areas mentioned. We do not carry our investigation beyond the
year 1916 owing lo a great scarcity of gears for the capture of eels (and other fish species) which was
felt in this country during the years 1917—1919 as a consequence of the war.

In order to compare the statistics for the areas in question we have used the observations of
the surface temperature3) which are published in »Nautisk Meteorologisk Aarbog¢, a mean figure being

) The catch of eels in Ringkebing Fiord will be mentioned in Chapter D.

*) Statistics concerning the value of the catch for the Limfiord can be followed back to 1890.

%) When Duerorm has made a comparison between the temperature of the air and the catch of the silver eels we have no
important objection. In summer there is a considerable accordance hetween the temperature of the air and the temperature
of the shallow parts of our fresh waters as well as of our brackish fiord and coastal waters, where the eel especially
lives. As we have numerous observations available concerning the temperature of the surface water at our coasts, and
as itis a fact that rather considerable differences belween the temperature of the air and the temperature of the surface
water in early summer may appear in certain places and at certain times, we have thought it right to use the obser-
vations of the surface temperature of the water.
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calculated for the temperature so that these mean figures may be said to represent as well as possible
the temperature inside the given area. The slalions which were chosen for the determination of the
mean figures are stated in Table 3 (p. 8—9).

Our first problem is to investigate the correlation belween the summer temperature and the total
catch of eels in the Danish waters East of the Skaw together with the Limfiord in the years 1896—1916
(see Table 1).
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Fig. 1. The Danish Waters with the principal Localities mentioned in the present paper.



We calculate the correlation between the catch anomaly per cent!)and the temperature anomaly,
regarding the temperature of the surface waler in May—September at the stations marked on Table 3.
In this way we obtain the following values:

r=0694; ¢ =0.113; ~ =6.1.
Ty

It will thus be seen, that undoubtedly a conneclion exists between the temperature and the total
yield, and that the yield becomes greatest when the summer temperature is highest.

Table 1. Total Danish catch of Eels in the Limfjord, Kattegat, Sound and Belt Sea in the years 1896—1916,
adjusted values for catch, the catch anomaly per cents for each year, the mean temperature and the tem-
perature anomalies for the surface water for the months May—September.

Catch Mean Temperature
Year . Catch C.atch anomaly temperature anomaly
HESHOnE adjusted e May-—Septbr. May—Septbr.
1896 2259 2190 3 15.2 1.0
1897 2413 2190 10 14.9 0.7
1898 1694 2200 —23 13.3 — 0.9
1899 2299 2210 4 14.4 0.3
1900 2468 2230 11 14.3 0.1
1901 2904 2260 28 15.1 0.9
1902 2267 2300 — ]l 12.8 —14
1903 2212 2380 — 13.6 —05
1904 2535 2480 2 13.8 —0:3
1905 2835 2600 9 14.6 04
1906 2890 2740 5 14.7 0.5
1907 2656 2910 — 9 12.7 — 1.5
1908 3125 3090 1 14.2 0.0
1909 2568 3290 =29 12.9 — 1.3
1910 3377 3510 —.d 15.0 0.8
1911 4240 3730 14 15.1 0.9
1912 4550 3980 14 14.0 —0.2
1913 4564 4240 8 14.4 0.2
1914 5368 4490 20 15.5 1.3
1915 4080 4780 —15 13.8 — 04
1916 3586 5080 —29 13.6 — 0.5
5 N Mean ]
Sum 64890 64880 19 14.9 0.1

r
r=0.694; o =0113; —=6.1.

Gr

The mean temperatures are taken by Skagens Rev, Lwesa Trindel, Leese Rende, Anholt Knob, Schultz’s
Grund, Lappegrunden, Drogden, Oddesund, Aalborg, Middelfart, Sproge, Frederikssund, Madsneda,

The above calculation does not tell us whether the great yield in hot summers is due to an in-
crease in the quantity of silver eels or to an increase of yellow eels, or to an increase of both kinds of
eels. The Danish fishery statistics are however fortunately specialized in such a way that it is possible
to investigate this matter further. In the period 1885—1901 we distinguish in the statistics between:

1. Eel captured in weels and with hook and spear.
2. — — - seines.

In the period from 1902 and onwards we distinguish between:

") By the catch anomaly per cent we understand the percentage which the difference between the observed vield and
the normal yield makes out of the normal yield. With regard to the method of calculating the correlation coefficient
see J.P.JacossEN & A.C.Jouansen: On the causes of the fluctuations in the yield of some of our Fisheries. I. The Sal-
mon and Sea Trout Fisheries p. 7—12,



Tons
1. Eel captlured in weels and .
pound nets. G
2. Eel captured in seines.
3. — — with hook °° 7
and spear.
It is a well-known fact o P
that the vast majority of the eels ) /
_captured in weels are silver eels, / ¢
whilst the yellow eels are mainly et /'
captured by seines, hooks and yi
spears. For the period after 1902 //
good material is at hand for the //
distinclion between the silver eels 5601 /‘/
and the yellow eels. We will now G 3//
examine the connection between // ¢
the summer lemperature and the - G 3
yield of eels caught by each sort G 9 __._-—‘TKF
of fishing gear in the period ..,
1902—16. (See Table 2 and Table
3). By means of a correlation cal- i
culation we arrive at the follow-
ing result:
1. Eels caught in weels 1902 1000
—1916 ; the catch anomaly
per cent correlated with
the temperature anomaly
for May— September:
r =0.790, ¢ = 0.097, 0 % 1ese 1900 10z 190% 1906 1308 1810 1812 19 196
T =81 Fig. 2. Tlotal Quantity ?f Eels caught in Danish waters (District 1 —6, see Table 2) by vari-
o : ous fishing apparatus in 1896 - 1916. The smoothed curve represents the »normal yield«.
Tons
2 Eels caught in seines 1902—1916; the
catch anomaly per cent correlated with
§ the temperature anomaly for May—
’// e ¢ = 0:561, o-=0.177
2000 § e Pleaat e
¢ ¢ L =33
pd 1 3. Eels caught by hook and spear 1902
! 7 % —1916; the catch anomaly per cent
1000 — @ | correlated with the temperature ano-
S T | ¢ maly for May— August:
) r = 0.081, o, = 0.256,
=03
0 This analysis shows that there is a

1900 1902  190% 1906 (908 1910 191z 1914 1916

Fig. 3. Quantities of Eels caught in weels in Danish Waters (District 1—6,
see Table 2) in 1900—1916. The smoothed curve represents the ynormal yielde. catch of weel caught eels as well as of seine

connection between the temperature and the




Table 2.

8

Catch of Eels by Weels, Seines, Hooks and Spears in the years 1902—1916 for various Danish coastal areas;

ore (Grenaa included). 3. Isefiord (Lynas—Tisvilde incl.). 4. The Belt Sea (northern limit; Hasenere—Gniben, eastern
included). 5. The Sound (Gilleleje, Kege Bugt and the stretch Koge—

Catch in Tons Catch
Year Weels Seines (Hé)oks Weels ‘J
& Spear
- =1 | T =
1 ‘ 2 | 3 4 ‘ 5 ‘ 6 7 1 ‘ 3 ‘ 4 ’ 7 l 7 1 2 | 3 .‘ 1 5 H 7 ’
[
1902 | 126 43 26 351 76 1.6 623 404 97 461 1042 602 100 36 26 380 70 ‘ 760
1903 68 35 38 375 65 0.7 583 519 105 5563 1006 622 120 39 30 420 80 810
1904 171 62 | 46 554 106 1.8 940 387 104 484 1036 568 140 42 34 470 100 870
1905 260 26 51 648 125 0.6 = BEE 503 85 526 1169 554 160 45 38 520 120 930
1906 242 58 81 628 211 3.4 1224 538 78 518 1175 491 180 48 43 570 140 1000
1907 203 56 43 506 104 1 913 498 90 492 1092 652 200 51 48 620 170 1080
1908 209 69 70 685 270 1.0 1305 434 83 647 1198 622 220 | 54 54 680 200 1170
1909 128 32 26 581 116 3.5 885 310 70 567 1031 652 240 57 60 730 240 1260
1910 282 75 35 721 223 3.9 1339 410 119 799 1366 | 673 260 60 67 790 270 1380
1911 307 75 62 1056 455 2.7 1958 454 110 707 1357 925 280 63 75 840 310 1500
1912 358 64 64 911 464 — 1860 635 87 728 1611 | 1079 310 66 83 900 | 360 1650
1913 331 57 136 966 367 | 12.6 1870 636 119 688 1612 1082 330 69 92 970 400 1800
1914 436 98 101 1281 671 9.0 2597 638 126 638 1545 | 1226 | 350 72 102 1030 450 1970
1915 293 51 106 981 454 3.8 1888 464 120 556 || 1218 974 380 75 112 1090 500 2160
1916 265 b4 102 924 244 4.2 1593 296 93 660 || 1076 917 410 78 123 1160 550 2340
Sum 3679 | 855 987 | 11168 | 3951 | 50 20689 || 6926 | 1486 | 9024 || 18534 | 11629 | 3680 : 855 987 | 11170 | 3960 | 20680
Table 3. Temperature in the surface water
Mean temperature
[ T
= The whole of Denmark ‘ Limfiord ‘cots}:to[’l Belt Sea SThc ‘\ Isefiord
| Jutland aund
May-Sept. | May-Aug. May ‘ June July l August ‘ Septbr. May-Sept. | May-Aug. ‘ May-Sept. || May-Sept. | May-Aug. MuguSept.‘| May-Sept. ! May-Aug,
| i -
1902 | 128 12.8 8.2 13.7 15.3 14.0 12,6 I 13.2 13.5 12.5 12.8 12.8 12.2 13.2 13.83
103 || 13.7 13.8 9.5 14 6 16.2 14.8 13.2 14,2 14.4 13.4 13.5 13.6 13.2 14.1 14.4
1904 13.9 13.8 9.0 14.1 15.8 16.3 14.2 14,3 14.4 13.6 13.8 13.7 13:5 14.4 144
1905 14.6 14.8 9.5 15.4 17.7 16.6 13.9 15.2 15.8 14.2 14.6 14.8 14.2 15.1 15.4
1906 14.7 14.8 10.7 15.5 16.4 16.7 14.3 15.1 153 14.2 14.7 14.8 14.3 15.4 15.6
1907 12.7 12.6 8.8 12.5 15.0 14.3 13.0 13.1 13.3 12.3 12.7 12.6 12.5 13.3 13.2
1908 14.2 14,4 8.7 14.4 18.0 16.7 13.4 14.6 15.0 13.8 141 14.4 14.0 14.8 15.2
1909 13.0 12.8 8.0 12.9 15.5 14 9 135 13.4 13.5 12,5 13.0 12.9 12,5 13.6 13.5
1910 15.0 15.0 10.2 15.7 17.2 171 14.8 15.7 16.0 14.6 14.8 14.8 14.6 15.4 15.6
1911 15,1 15.2 11.0 15.0 16.1 18.5 14.9 15.7 16.0 14.7 149 14.8 14.7 15.7 15.9
1912 14.0 14.3 9.6 13.3 18.0 16.3 12.8 14.2 14.7 18.7 13.9 14.2 18.7 14.5 15.0
1913 144 4.2 10.3 14.0 16.5 16.2 15.0 14.8 14,9 139 14.3 141 139 15.0 15.0
1914 15.5 15.6 10.5 14.7 19.2 18.0 15.3 15.8 16.1 151 15.5 15.5 15.2 16.1 16.3
1915 13.8 13.7 9.2 13.8 15.7 16.2 14.2 14.3 14 4 13.3 13.8 13.8 13.7 144 14.4
1916 13.7 13.6 10.0 12.3 16.3 16.0 13.9 14.0 14.2 133 13.7 13.6 13.4 14.3 14.3
Mean 141 141 | 9.5 14.1 16.6 16.2 13.9 14.5 14.8 r 13.7 | 14.0 14.0 139 14.6 14.8

The whole of Denmark.

Skagens Rev Middelfart

Laese Trindel Kalundborg Fjord
Lzss Rende (Kysthospitalet)
Anholt Knob Sproge

Schultz’s Grund Frederikssund
Lappegrunden  Masneda

Drogden Rorvig

Oddesund Kebenhavn (Middelgr.

Aalborg

The Limfiord.

Oddesund
Aalborg

East Coast of Jutland.

Skagens Rev
Lasg Rende
Schultz’s Grund
Middelfart
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adjusted values and catch anomaly per cents 1. Limfiord. 2. East Coast of Jutland from Skagen (the Skaw) to Hasen-
limit: Gjedser— Darserort; the stretch from Mandehoved to Kallehave and Meen included, east coast of Slesvig not
Senakke —Mandehoved included). 6. Bornholm. 7. Total areas 1-—6.

adjusted Catch anomaly per cents
§ Hooks = B 7 Hooi(;—“
Seines & Spear Weels Seines & Soear
1 3 | H 7 7 1 2 3 4 5 7 1 ‘ 3 ‘ 4 : 7 7
Hi= _ | J .
390 92 480 1060 550 30 19 0 — 8 14 —18 i 3 5 — 4 — 2 9
400 93 490 1060 550 —A42 —10 27 —10 —12 —28 || —20 13 12 — b 13
410 94 510 1070 550 21 48 35 17 10 8 — 5 11 — 6 — 3 2
420 94 520 1090 560 62 —42 34 25 8 19 19 —10 2 7 S
430 95 530 1110 570 33 21 88 11 50 22 26 —18 — 2 b — 14
140 96 550 1140 590 0 10 —10 —18 —41 —16 14 — 6 —11 — 4 10
450 97 560 1170 630 5 28 30 1 35 | i — 4 —14 16 3 - 2
460 gn 580 1210 G680 —46 —44 —57 —21 —50 [ —29 —33 —29 — 2 —15 || — 4
470 99 600 | 1250 750 8 25 —48 — 9 —19 || — 3 —13 20 33 10 —11
480 100 630 1290 820 11 19 —17 26 48 | 3 — 6 10 13 5 13
490 101 660 1330 900 16 — .3 —23 1 28 13 31 —14 11 21 20
500 103 680 1370 980 0 —17 48 0 — 8 4 | 28 16 1 18 10
520 106 710 1420 1070 | 26 36 — 1 24 49 32 | 23 19 —10 8 15
530 108 750 1460 1160 \‘ —24 — 32 =5 =10 —10 —12 —13 11 —2b —16 —16
340 110 790 1510 1260 —37 —31 —17 —21 —56 —32 —44 —15 —16 —28 —27
6930 ‘ 1486 | 9040 || 18540 11620 -+53 -+ 27 -84 4+ 8 ‘ +-46 12 + 6 = -+12 + 4 416
|
at the Danish coasts in the years 1902—1916.
Temperature anomalies C.
7 #/ East The ‘
The whole of Denmark Limfiord coast of Belt Sea Isefiord
Sound |
- Jutland [
May-Sept. | May-Aug. May ] June July ‘ August I Septbr. \ May-Sept. l May-Aug. || May-Sept. || May-Sept. | May-Aug. || May-Sepl, || May-Sept. | May-Aug.
I — ————— | i
—1.3 —1.3 —1:3 —0.4 —1.3 —2.2 —1.3 —1.3 — 1.3 —1.2 —1.2 —1.2 —1.5 ! —14 —1.5
—0.4 —0.3 0.0 0.5 —0.4 —14 —0.7 —0.3 —0.4 —0.3 —0.56 —0.4 —05 || —05 —04
-0.2 —0.3 —0.5 0.0 —08 0.1 0.3 —0.2 —0.4 - 0.1 =102 —03 | —0.2 —0.2 —0.4
0.5 0.7 0.0 | 1.3 1.1 04 0.0 0.7 1.0 0.5 0.6 08 05 0.5 0.6
0.6 0.7 1.2 14 02 0.5 0.4 0.6 0.5 0.5 0.7 0.8 0.6 | 0.8 0.8
—1.4 —15 —0.7 —1.8 —1.6 —1.9 —0.9 —14 —1.5 —4 —1.3 —14 —1.2 1.3 —1.6
0.1 0.3 —0.8 0.3 | 1.4 0.5 —0.5 0.1 0.2 0.1 0.1 0.4 0.3 0.2 0.4
—1.1 —1.3 —1.5 —1.2 —1.1 —1.3 —0.4 —1.1 —1.3 —1.2 —1.0 =11 —1.2 —1.0 =1.3
0.9 0.9 0.7 16 0.6 0.9 0.9 1.2 1.2 0.9 0.8 0.8 | 0.9 0.8 0.7
1.0 11 1.5 0.9 —0.5 2.3 1.0 1.2 1.2 1.0 0.9 0.8 | 1.0 1.1 5% |
—0.1 0.2 0.1 —0.8 14 0.1 —11 —0.3 —0.1 0.0 —0.1 0.2 0.0 —0.1 0.2
0.3 0.1 0.8 —0.1 —0.1 0.0 1.1 0.3 0.1 0.2 0.3 0.1 02 | 0.4 0.2
1.4 15 1.0 0.6 2.2 18 1.4 1.3 1.3 14 1.5 15 1.5 | 1.5 15
—0.3 —0.4 =03 —0.3 —0.9 0.0 0.3 —0.2 —0.4 —0.4 —0.2 —0.2 0.0 || —0.2 —0.4
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caugt eels whilst we cannot prove any connection between the summer temperature and the eels caught
by hook or spear.

The correlation obtained between the temperature and the catch of silver eels (weel caught eels)
must undoubtedly be explained by the fact that increased temperature (as is the case with salmon and
trout) hastens maturity. Many of the eels which in hot summers become silver eels would not in less
warm summers have appeared in this dress. The great yield by weight of silver eels in hot summers is
certainly due to the circumstance that more silver cels occur than normally. The silver eels are probably

not larger in hot summers, perhaps even smaller than normally — like running salmon of the youngest
group —. Sufficient material for a special examination of this question has however not been available.
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The capture of silver eels mainly takes place in the moonless nights from the middle of Septem-
ber till the middle of November.

According to A. C.Jonansen and E. NEERGAARD-MOLLERY) the weel-caught eels were distributed over
the various months in the Kallegal, Belt Sea and Baltic in 1910 as follows:

January 0.1 9, July 1.1 o
February 0.0 — August 4.2 —
March 0.3 — September  33.6 —
April 2.1 — October 41.5 —
May 3.0 — November 11.3 —
June 1.0 — December 18 —

The question now arises, as to which period of summer a proportionately high lemperature
will influence the yield most intensely. In order to obtain a provisional hypothesis concerning this
question we shall correlate the temperature anomalies for each month separately with the catch anomaly
per cents. We thus obtain the following result, when we consider the weel-caught eels in the Danish
waters (1—6) during the period 1902—1916:

Temp. anomal. corr. with catch anomaly for weel-caught eels in 1902—16:

May r=0583; ¢ =0.170; ; = 34,
June r = 0636; a =0.154; ;—‘ =4.1,
July r=0.620; o = 0.159; Gi = 3.9,

') Biological-statistical Report on the produce of the Danish Sea Fishery in 1910. Medd. Komm. f. Havunders. Ser, Fiskeri- '
statistik Bd. II. Kebenhavn 1913,



August r=0801; ¢=0.092; — =87,

September 1 =0525; o, =0.187; — =28,

It will be seen that the correlation factor for the month of August is of far higher value than
for the rest of the months, but that il is also positive for these months and of considerable value
(Fig. 15—16).

This phenomenon that a correlation appears belween the calch anomaly per cent and the temperature
anomaly in May, June, July and September might however be explained by the fact that a not incon-
siderable correlation exists between the August temperature and the temperature in the remainder of the
summer months, so that according to these figures we should only be justified in concluding that a con-
nection exists between the August temperature and the yield.

In order to ascertain as far as possible to what extent the temperature in each of the months
influences the capture, we have investigated this dependence in the following way. We assume ihat the
catch anomaly F may be expressed by the temperature anomalies

Btay, Lune, trury, taugast and tseptember respectively for the months May—September by

= kMay X May -+ L sune X trune + kJu]y X gy + kAug. X tAug. 7= kSe]’). X 1Sep., as kMay, kJune; k.!uly, kAug. and kSnpt.

are constants with which the temperature anomalies in question should be multiplied in order to yield
the catch anomaly obtained.

By the following calculations the catch and the catch anomaly was calculated with a ton as a
unit and the catch anomaly per cent as the percentage which the anomaly makes of the normal catch

Table 4. Catch of Eels in the Belt Sea by means of Hooks and Weels in the years 1885—1901 correlated
with the mean temperature of the surface water in May —September.

Mean temperature |
May—September

Y [RGHIIE | Tempe- . Catch Catch

Year Kallundborg Paknre Catch in adjusted Cateh anomaly
Schultz’s Fjord zmi)mualy el Tons angraaly’ per cent
Grund (Kyst- 20
hospital)
= * I

1885 13.9 14.1 — 8 358 410 — 52 —13
1886 14.7 15.0 9 431 420 11 3
1887 14.0 14.0 — 8 504 420 84 20
1888 13.0 13.4 —24 333 430 — 97 —23
1889 15.7 14.9 i8 506 440 66 15
1890 14,1 14.6 — 1 413 450 — 37 — 8
1891 141 14.3 — 4 491 470 21 4
1892 13.8 13.8 =12 436 490 — 54 —d
1893 14.8 14.0 0 531 200 31 6
1894 14.8 14.7 7 584 530 54 10
1895 14.7 15.3 12 576 550 26 5
1896 154 15.1 17 755 590 165 28
1897 15.0 14.5 7 785 620 165 27
1898 13.2 132 —24 439 660 —221 —33
1899 14.6 14.8 6 619 710 — 9 —13
1900 14.3 14.5 0 716 760 — 44 — 6
1901 15.0 14.8 10 793 820 — 27 -3
Mean 14.4 14.4 Sum 5 9270 9270 0 8

r= 0712 or= 0120 = 59.

r

T
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obtained by a graphical equalisation (see Fig. 2—
14). The temperature anomaly is calculated in
tenth degrees as deviation from the mean tem-
perature.

The signification of the conslants Ky,
Kiune €te. may thus be formulated as the per cen-
tage by which the normal catch will increase
when the temperature in the month for which the
constant applies is !/;, degree higher than normal.

The calculation is carried out for the
available material 1902—1916 for the entire area
(1—6) according to the method of least squares
and has given the following resull:

Constants

kMuy k.lune k.lu}y kAug. kSep[br.

—0.02 053 013 140 —065

Mean errors

kM ay k-.) une kJuly kAuf.,‘. kSEptbr-

1.04 049 045 0.66 0.80

These figures show, that we may
conclude with considerable certainty,
that it is the August temperature — and
not as presumed by Dueholm the tem-
perature in early summer about May—
July — which has the most decisive in-
fluence on the catch of silver eel. Whether
the temperature in May, June, July and Septem-
ber has any influence on the whole with regard
to the catch of silver eels cannot be said with
certainty on the basis of the material at hand.
The conslanls obtained for these months are only
of aboul the same magnitude or still smaller than
their mean error. The greater probability is how-
ever that a relatively high temperature in June
and July contributes to some degree o increase
the catch. The value obtained for ki =
1.40 indicates, that we must expect, that
when the mean temperature for August
is 19 C. higher than normal, then the
catch of eels in weels during the antumn
months will be ca. 14 ¢, higher than nor-
mal (+ 6.6 %,).

On the previous pages we have examined
the correlation between the temperature anoma-
lies and the catch anomalies for weel-caught eels
for all the Danish waters east of the Skaw plus
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the Limfiord. We shall now proceed to consider the correlation between the temperature anomalies in
each of the above named areas separately, excepting Bornholm because the material at disposal here is
too small and casual to form the basis for a correlation calculation. We thus arrive at the following result.

Temperature anomaly for May—September correlated with the catch anomalies
for weel-caught eels during the period 1902—1916:

1. The Limfiord r=0418; ¢ =0213; — = 2..
T

2. Jutland’s East-Coast r = 0.352; .= 0.226; = 1.6.

3. The Isefiord r=0238; o =0244; - =10

4. The Belt Sea r=0738; o — 0.118: Er = 6.3.

5. The Sound r=0604; o =0164; —=37.

The proportionately low value of P?EP- aﬂmﬁl)lf Catch a:ucmsly_

5 e
the correlation coefficient for Jutland’s i
East-coast suggests that no great run 12 -
of silver eels takes place along this coast 1o ] 75
as it does in the Belts and in the Sound. o3 20

I
The majority of the silver eels \ i - \\ 5
from the Belts and Baltic waters o ,‘/ ,' L i / ‘\\ ;T
/11T
\

follow evidently the open Kattegat oz 1

the North Sea. -0z 7 :
The small correlation coefficient -0¢

\

on their way to the Skagerak and 0 ;/ - \\
\
\

the light of the small catch. Causes of a -9 T

for the Isefiord must be regarded in -0s '-\v
i
: i
casual nature may here influence the -1¢ v

catch essentially. -12

The rather low value of the corre- 1885 1887 1869 189l 1893 1895 1897 1899 1901

lation coefficient for the Limfiord in Fig.17. Temperature anomalies for May to September (broken line) com-
pared with catch anomaly per cent for Eels caught by weels and hooks

proportion to the Sound and the Belt
in the Belt Sea in the years 1885—1901 (see Table 4).

Sea can be explained in the following
way: Among the eels which are caught in weels in the Limfiord, a proportionately large percentage con-
sists of yellow eels. The Inspector of Fisheries ANpERSEN has informed us that he reckons, that the silver
eels does not form more than 409/, of the weight of all the weel caught eels taken in the Limfiord. The
weel fishery for yellow eels in the Limfiord begins as early as in March and for silver eels not till Sep-
tember. Any great migration of silver eels from other waters evidently does not take place through the
Limfiord.

In the period 1885—1901 the weel-caught eels were not in the statislics distinguished from the
eels caught by hook and spear. In spite of this fact the correlation coefficient is however of considerable
magnitude if we correlate the temperature anomaly for the summer months with the catch anomaly. But
this is only natural as the catch in weels forms a very essential part of this yield. A calculation for the
Belt Sea (see Table 4), our most important water for the eel fishery, gives the following result:

The temperature anomaly for May—September correlated with the catch anomaly for eels caught
in weels and by hook and spear in the period 1885—1901:

r=0712; o =0.120; ;—':5.9. (see Fig. 17).

I
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The capture of eels by seines mainly takes place during the time from June to September. Ac-
cording to A. C.JonanseN and E. NEERGAARD-MOLLER (1. ¢.) the seine-caught eels were distributed during
the various months in 1910 in the Kattegat, Belt Sea and Baltic as follows:

January 0.2 %% July 195 %,
February 0.3 — August 194 —
March 0.3 — September  15.7 —
April 1.1 — October 11.6 —
May 8.5 — November 3.8 —
June 16.6 — December 30 —

According to C. F. Drecusier (Oversigt over vore Saltvandsfiskerier. 1890) the distribution of the
yield of the seine fishery during the different months was as follows about 1888:

Hand seines Drift seines Hand seines Drift seines
January 0 0 July &7 28
February 0 0 August 19 14
March 0 0 September 12 T
April 1 5 October 10 5
May 9 16 November 0 2
June 22 23 December 0 0

As stated before (p.7) we find, by the calculation of the correlation between the temperature ano-
malies for May—August and the calch anomalies for eel caught in seines, a value of 0.561, for r, if we
consider all the Danish waters (District 1—6). If we regard the most important areas separately we obtain
the following values: '

Temperature anomalies for May—August correlated with catch anomalies for eel captured in seines
during the period 1902—1916

The Limfiord r=0.325; o = 0.231; = 1.4
The Isefiord r=0295; a = 0.236; 01‘; = 1.3.

The Belt Sea r=0.355; o= 0.226; ;: 1.6.

It will be seen that the values obtained tor the correlation coefficient are on an average smaller,
but more uniform than for the silver eels.

In a similar way as for the weel-caught eels, we have investigated whether any connection
can be traced between the yield of the seine-caught eels and the deviation of the temperature from the
normal value in the months May, June, July and August. The investigation has been restricted to these
four months as the capture of eels in seines mainly takes place in the summer months.

In the same way as in the lreatment of the problem for the silver eels we indicate the yearly per-
centage of the catch anomaly for the whole of Denmark by F, and as tyay, time, by and taugus indicale the
temperature anowmalies expressed in tenth degrees in the months indicated by indices we pul

F = kMay' tMay + kJnne * tJl.me + kJuly . t.]uly + kAug. " tAug.

Kitay, Kiane, Kyuiy and Kaue thus indicate the constants with which the anomalies of lemperature in the
months in guestion in a certain year must be multiplied in order to express as near as possible the ob-
lained catch anomaly percentage. A calculation of the constants on the basis of the material set forth in
Table 2 and 3 by the metlhod of least squares gave the result:
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Constants Mean errors for the constants
kMay, kJune, k.]uly, k.~\ug. kMay, k.lune, kJuly, kAug.
0.317 0443 0.566 —0.319 0.63 0.37 0.35 0.44

From this it will be seen that the constants are generally small in proportion to their mean error,
but the constant for July amounts however to 1.6 times its mean error. It should also be noticed that
the signs are the same for the first 3 constants. We may thus be justified in concluding that there is a
great probability that a high temperature in the early summer and especially in July causes a com-
paratively large yield of yellow eels.

The significance of the constant kjuy, which must be regarded as determined with greater cer-
tainty than the other ones, can be expressed so, that when the July temperalure is 1° higher than normal
it is to be expected that the yield in kgs of yellow eels will be 6 °, higher than normal (+ 3.7%) in
the year in question.

The relatively high yield of yellow eels in hot summers can probably be partly, if not entirely,
explained by the fact, that the yellow eel has a proportionately rapid growth in a high summer tem-
perature. The variations in the yield, produced by the temperature are, however, not nearly as great as
for the silver eels, and the possibility, believed by Petersen, that the influence of the temperature on the
oscillations in the yield, may be intensified because the fishermen will carry on the eel fishery more
assiduously in warm summers than in cold ones, is not excluded.

As stated before, it is not possible to trace any connection between the summer temperature and
the yield of eels caught by hook and spear, and it is not difficult 1o see various causes for this. The
capture by each of these gears is of less importance and of a more casual nature, than the capture in
weels and seines.

The capture by spear moreover takes place to a large extent in the winter period from Decem-
ber to March. The statistics concerning this capture will thus to a great extent not be put down for the
year for which we are considering the summer temperature. The yield of the hook fishery, which mainly
takes place in the summer months, will be put down for the same year for which we are considering
the summer temperalure.

According to A. C.Jonansen and E. NEErcaARD MOLLER (L. ¢.) the yield of eels captured by hooks
or spears were distributed as follows during the various months in 1910 in the Kattegat, Belt Sea and
Baltic.

January 4.5 %, July 22.0 %
February 45 - August 115 -
March 5.0 - September 5.1 -
April 4.7 - October 2.8 -
May 115 - November 28 -
June 21.1 - December 4.5 -

In the statistics the catch by these two sorts of gears are put together.
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C. Are the silver eels captured earlier after warm summers than after
cold summers.

The yield of the eel fishery is only slated per year in the official Danish statistics, but from
most localities monthly information is collecled, and from Fiskeridirekter MorTENSEN we have received
a series of monthly information concerning the capture of weel eels in autumn from the stretch Bisserup—
Korser by the Great Belt where a proportionately considerable weel fishery is carried on (see Fig. 1).

In order to investigale whether a seasonal displacement depending on the temperature in the
summer months occurs, we have examined the. connection belween the percentage of the September
catch out of the lotal calch of ecels caught in weels in autumn (September, October and November) and
the temperature anomaly for the months May—August for the siretch Bisserup—Korser for the years
1900—1919 and also for the stretch Bisserup, Korseor, Ome, Agerss and Egholm for 1909—1919.
(See Table 5).

We thus obtained the following correlation coefficient and mean errors for these:

Bisserup, Korser, Ome, Agerse

Bisserup Korsor and Egholm
Correlation coefficient T 0.52 0.42 0.61
o 0.16 0.19 0.19
I 32 2.2 3.2

o
Thus it will be seen, that the September catch forms, on an average, a grealer part of the total
aulumn catch in warm summers than in cold summers, and that the majorily of silver eels are thus
caplured a little earlier in the year after a warm than after a cold summer.

Table 5. Distribution in per Cents of catch of Eels taken in weels at the S. W. Coast of Sealand according
to time of capture.

X [ Bisserup, Korsor
Flace of Bisserup Korsar Bisserup & Korser| Omg Agerso&Egholm || Ome, Agerse and
e Egholm
Time of Sept. Q.. Sept. Ot = Sept. Okt.- f Sept Okt.- Sept. ‘ Rt Sept. Okt
Nov. Nov. Nov. Nov. | Nov. Nov.
captl:l‘e 0/ 0 0 o 0 0 I 0 0 | (]
lo fu -‘o ; lo .’ln uio — iu___ fo “l’oi| ol"O D/e l’o
Year | Year
1900 | 46 54 25 75 42 58
01 34 66 7 93 28 72
02 27 73 — — — —
03 | ™ 29 8 92 42 58
04 20 80 11 89 16 84
05 74 26 28 72 53 47
06 38 62 23 77 28 T2
07 19 81 | 28 72 23 71
08 46 b4 29 71 39 61
09 | 16 81 5 95 10 90 1909 il 83 15 85 11 89
10 74 26 46 54 63 37 10 27 73 33 67 b5 45
11 37 63 39 61 38 62 il 19 81 19 81 31 69
12 | 38 62 19 81 26 74 12 0 100 40 60 30 70
13 55 45 19 81 | 34 66 13 33 67 42 58 36 64
14 51 49 36 64 43 57 14 16 84 14 86 35 65
15 | 55 45 15 85 34 66 15 11 89 30 70 31 69
16 39 61 13 87 26 74 16 67 33 38 62 32 68
17 52 48 50 50 51 49 17 0 100 20 80 45 b5
18 14 56 62 38 51 46 18 0 100 57 43 50 50
19 40 60 32 68 37 63 19 0 100 20 80 32 68
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D. Fluctuations in the Eel-catch caused by other factors than the
temperature.

We have seen in the previous chapters that temperature highly influences the yield of the eel
fishery, especially with regard to the weel-caught eels, and we have, on the basis of the material at
hand, shown the numerical connection between the catch anomaly per cent and the temperature anomaly.
Now the question arises whether other essential varialions in the capture exist apart from those which
are due to temperature, and whether these variations can in the present stale of one’s knowledge be
referred to definite causes or not.

There can be little doubt that in cerlain areas the amount of rain influences the catch of
silver eels, as they are prevented in dry summers from migrating through small rivers and brooks be-
cause these are dried up. In the small Bornholm brooks this phenomenon appears very distinctly, but
as special statistics concerning the catch of silver eels are not available for these or for others of our
brooks we cannot subject this phenomenon to any mathematical treatment. The delayed silver eels

Table 6. Catch of Eels in Ringkebing Fiord compared with Temperature and Rainfall ete.

I ‘ ] ‘ Difference
Temperature Rainfall Catch anomaly | between the
@ . June—August Anomaly June—August Anomaly found from cateh ano-

Year Atel of fatch of the LA of the the anomaly IRaLy Ol}SeI'fod

eely tons s B el i ST temperature| | rainfall of the ,lal?odmt;}e fcatuh

| 2 y found

Tarm Herning Tarm Herning kigperatare tct:;ar}])j;r::tllfre
1895 20 —101 14.8 14.9 —03 289 305 | 97 | — 6 — 95
96 64 — 57 15.9 15.6 0.6 136 139 - 63 11 — 68
97 75 — 46 16.3 16.4 1.2 180 220 0 23 — 69
98 166 45 14.4 14.5 —07 265 240 52 —13 58
99 285 164 15.3 160 0.5 116 103 —91 10 154
1900 214 93 15.8 16.4 09 119 130 —176 17 76
1 93 — 28 16.1 16.4 1.1 170 273 21 21 — 49
2 100 — 21 13.4 138 —18 177 175 —24 —30 9
3 71 — 44 14.4 14.8 —0.6 220 186 3 —11 — 33
4 70 — 51 14.8 15.2 —0.2 119 144 —69 — 4 — 47
5 80 — 41 16.2 16.4 1.1 189 218 3 21 — 62
6 96 — 25 14.9 15.5 0.0 195 197 — 4 0 — 25
7 107 — 14 13.2 13.2 —2.0 239 265 52 —38 24
8 121 0 15.0 157 | 0.2 140 237 —12 4 — 4
9 120 — 1 13.5 14.1 —14 228 244 36 —27 26
10 328 207 16.0 16.8 1.2 227 296 61 23 184
11 285 164 15.9 16.6 1.1 126 161 —57 21 143
12 171 I 50 15.3 15.8 0.4 229 191 10 8 42
13 96 — 25 14.4 - 15.0 —05 97 135 — 84 —10 — 15
14 65 — 56 16.5 i 1.6 214 184 —1 30 — 86
15 48 — 73 14.2 14.6 —0.8 249 222 35 —15 — 58
16 108 — 13 14.1 14.2 —1.0 247 322 84 —19 6
17 74 — 47 16.6 16.8 15 252 235 43 28 — 75
18 104 — 17 14.2 145 —0.8 141 211 —24 —15 — 2
19 72 — 49 135 13.8 —15 195 200 — 3 —28 — 21
20 117 — 4 14.9 15.0 | —0.2 232 194 13 — 4 0

Mean 121 15.0 15.3 192 209

Catch correlated with the temperature gives r = 0,261 o = 0.183 o_ir 1.43.

r
The coefficient of regression for determination of the catch anomaly G by the anomaly of the temperature T is 19 (C =19T),
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migrate — partly at any rate — to the sea in the following spring — and in several of our rivulets, a. o.
on Bornholm, well marked descending silver eels are thus captured in spring.

Among the fishermen in the neighbourhood of Ringkebing Fiord it is a general opinion that
the eel catch in the very Fiord also depends to an essential degree on the amount of rain in summer
and autumn. The yield in the Fiord and the anomaly for the yield for the period 1895—1920 is stated
in Table 6 in the second and third column.

With regard to this Fiord it is not possible to dislinguish between the calch of silver eels and
the catch of yellow eels, but in order to investigate to what degree the total catch of eel depends on
the temperature as well as on the amount of rain we have given in Table 6 column 4 and 5 the average
temperature for June to August for the two stations Herning and Tarm, and the rainfall at the same
stations for June—August in column 7 and 8. The anomalies for temperalure and rainfall for both sta-
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Fig. 18. Catch of Eel (Anguilla vulgaris) in the Ringkobing Fiord compared with the Temperature and the Rainfall in Herning
and Tarm (Jutland).



21
tions taken together will be found in column 6 and 9. A graphical representalion of catch, temperature
and rainfall is given in Fig. 18. By means of a calculation of the correlation coefficient for the depend-
ence ol the catch anomalies upon the temperature we obtain:
¥
r=10.261; o =0.183; = 1.43

which suggests that a conneclion probably exists belween the total catch and the temperalure'). As lo
the correlalion between the rain fall and the calch anomaly we found:
r=—0221; o = 0.186; ;— = —1.19,

r

This might seem to mean (hat the total catch should be greater in dry summers than in wet
summers, which is contrary to the opinion expressed by the fishermen, but as a negative correlation
exists (although a small one) belween the temperature and the rainfall (r = —0.189; o, = 0.189,
}:1.00) it will be seen that the negalive correlation belween the calch and the rainfall may

r

appear on account of the negative correlation between the temperature and the rainfall, and consequently
we can only state that the present material does not enable us to prove that the rainfall in June—
August has any influence on the eel fishery. If the rainfall here really does influence the catch, it is very
slight and far less than supposed by the fishermen. Wilh regard to our other waters we have still less
probability for tracing the influenece of the rainfall on the eel-catch.

For further investigation as to whether any other causes can be traced in the variations of the catch
we shall by means of the equations of regression eliminate the influence of the temperature and regard
the remainder of the variations in the catch.

For the total capture of eels in the Limfiord, the Katlegat, the Sound and the Bell Sea we have
found in Table 1 a correlation coefficient between the catch anomaly per cent and the temperature
anomaly r = 0.694 and for the dependence of the capture upon the temperature we have the regression
equation —catch anomaly percent=12.3 X the temperature anomaly — the temperature anomaly being reckoned
for the time May—September (Celsius degrees). The difference between lhe calch anomaly per cent obtained
and that calculated by the temperature anomaly amount to the following values for the different years:

1896 1897 1898 1899 1900 1901 1902 1903 1904 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916
—10 0 —13 —1 9 16 15 —2 5 3 -2 8 0 —7 —1h 2 15 § 3 —11 —24

As stated above, we have for Ringkebing Fiord found a correlation coefficient between the catch
anomaly percentage and the lemperature anomaly r = 0.261 and the regression equation will thus be
as follows:

Catch anomaly (tons) = 19 X temperature anomaly (Celsius degrees), and by application of this we
arrive at the calculated catch anomalies put down in Table 6 column 10. The difference between the
obtained and the calculated catch anomalies is stated in column 11 and is represented graphically on
Fig. 19 together with the corresponding differences for the total catch in the Limfiord, the Kattegat, the
Sound and the Belt Sea (the ligures indicated above).

It will be seen that whilst we found marked maxima for the catch in the Limfiord, the Katte-
gal, the Sound and the Belt Sea in 1900—1902 and 1912, we find marked maxima for Ringkebing Fiord
in 1899 and 1910—11, thus about 2 years earlier. It might be presumed that the occurrence of these
maxima could be ascribed to the same cause, and the suggestion presents itself that the cause might be
due to the existence of great numbers of montées in certain years previously. That the maximum in
the catch should occur ca. 2 years earlier in Ringkebing Fiord than in the Limfiord, the Kattegat, Sound
and Belt Sea might be explained by the supposition that the eels in Ringkebing Fiord are on an average

) Though the temperature’s influence on the catch for Ringkébing Fiord appears to be slight and uncertain we

may however attribute some importance to it on account of the good accordance between catch and temperature, which
we have found for other waters.
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lwo years younger at the time of capture than in lhe other areas, and this does not seem improbable,

as they are, on an average, smaller.
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This hypothesis is however weakened by the fact that the maxima noticed for the eels caught
in seines for the areas 1—6, when the calculated influence of the temperature has been subtracted, does
not occur earlier than for the eels caught in weels The curves represented on Fig. 20 show that these
maxima occur at the same time for the eels caught in weels and for the eels caught in seines which
are younger on an average. One of several possibilities is, that the maxima in question may be due
mainly to the circumstance that the fishery has been carried on with a proportionately high intensity in
the periods concerned That this probably has been the case in Ringkebing Fiord in the years 1898—
1900, is mentioned elsewhere?).

E. The practical importance of these investigations.

Among the results obtained from the investigations carried out there is at least one which may
be of practical importance, namely, that the yield of eels caught in weels may be expected to be several
per cents higher for each degree by which the mean temperature for August is higher than normal. If

1) A, C. Jomaxsen: Om Forandringer i Ringkebing Fjords Fauna p. 124. Mindeskrift for JapeTus STEENsTRUP. Kebenhavn
1914, Bd. II,
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it appears that the temperature in August is proportionately high, the fishermen ought especially
to try to utilise the chances for a great catch by taking part in the weel fishery and by employing
a proportionately large number of gears. Generally the fishermen will, lo some degree, be able
to judge how far the August temperature in a certain place is proportionately high, but they
ought in this connection to be able to derive help from an organised service for
communicating anomalies of temperature. As a high July temperature also, to some de-
gree, appears to increase the number of silver eels, and as a certain agreement generally exists between
the July temperature and the August temperature, weekly statements from the beginning of July
ought to be published concerning the temperature in proportion o the normal temperature, and these
statements ought to continue till the end of August. Without much trouble such communications might
be made in the weekly fishery-periodicals after collaboration with the Meteorological Institutes.




DANSK RESUME

J. P. JACOBSEN oc A, C, JOHANSEN:

OM AARSAGERNE TIL FLUKTUATIONERNE I UDBYTTET
AF VISSE AF VORE FISKERIER.

II. Aalefiskeriet.

A. Indledning.

Aalefiskeriet er et af de vigtigste Fiskerier i Danmark. Det har navnlig Betydning ved Kysterne
af vore indre Farvande, og det foregaar ogsaa i saa at sige alle vore Aaer og Saer. Det er et relativt sta-
bilt Fiskeri, idet det i en leengere Periode er drevet paa ret ensartet Maade i forskellige Aar. Ganske vist
er der i de sidste 30 Aar foregaaet en betydelig Udvikling af Fiskeriet, men denne Udvikling har veeret
ret jeevn. For Kystfiskeriets Vedkommende bestaar Udviklingen i Hovedsagen i folgende Forhold:

1. Antallet af Ruser og Drivvaad er blevet sterkt forsget.
2. Ruserne anbringes delvis paa dybere Vand og lengere fra Kysten end tidligere.
3. Sterre Redskaber er bragt i Anvendelse, dels store Ruser, dels Bundgarn.

Til Trods for Stabiliteten med Hensyn til Fiskemaaden og den jwyne Udvikling i den Intensitet,
hvormed Fiskeriet drives, er der anselige aarlige Vekslinger i Udbyttet. Aarsagerne hertil maa i det hele
siges at vazere ukendle eller i alt Fald utilsirakkelig belyste. De formentlige Aarsager til Fluktuationerne,
som Fiskerbefolkningen har Opmzerksomheden henvendt paa, har i Reglen en lokal Karakter, f. Eks. de
mere eller mindre gunstige Strem- og Vindforhold under »Merkerne« i Efteraarstiden, hvor Hovedfang-
sten af Blankaalen finder Sted. — Undertiden herer man den Opfattelse udtalt, at Aalefiskeriet giver det
storste Udbytte i varme Somre, og paa visse Steder, bl. a. paa Bornholm og i det vestlige Jylland, kan
man here den Opfattelse fremsat med stor Styrke, at Fiskeriet efter Blankaal giver det mindste Udbytte
i terre Somre.

Den Tanke, at Aalefiskeriet giver et sterre Udbytte i varme end i kolde Somre, er flere Gange
fremsat i den danske Litteratur. I en Afhandling: »Om Udbyttet af Limfjordens Fiskerier i de senere
Aar«l) ete. kommer C. G. Jon. PETERSEN ind paa en Sammenligning mellem Fangsten af Rodspeetter og
Fangsten af Aal i Limfjorden, og han kommer herved til det Resultat, at i de Aar, hvor Fangstudbyttet
af den ene al disse Arter er lille, er det stort af den anden Art. Som Forklaring paa dette Fenomen
fremsztter Dr. Petersen folgende Bemaerkninger:

»Disse to Fiskerier supplere altsaa hinanden, hvilket delvis maa antages at ligge i, at vestlige
Vinde om Foraaret og Sommeren med vestlig Strem og lav Temperatur ere fordelagtige for Redspzettens
Indvandring og ikke skadelig for dens Vakst, medens Aalen fordrer varme Somre for at vokse sterkt;
men tillige forsteerkes denne Virkning vistnok ogsaa derved, at Fiskerne i de gode Aaleaar holde

') Beretning XVIII fra den danske biologiske Station. Kebenhavn 1909,
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sig mest til Aalefiskeri, og derved legge mindre Vind paa Redsp=ttefiskeriet, medens
del omvendte er Tilfeldet i de gode Rodspetteaar.«

I sin Beskrivelse af Danmarks Fiske fremsatler C. V. OrTERSTROM bl. a. felgende Bemeerknin-
ger om Aalefangsten: »I varme Somre vokser Aalen bedst hos 0s, og Blankaalsfiskeriet synes ogsaa at
blive sterst efter de varme Somrec«?).

I Dansk Fiskeritidende No. 47 for 23. November 1915 hsevder DuenoLy, at i de Aar, hvor
man har en varm Forsommer, bliver Udbyttet af Blankaalfiskeriet det folgende Efteraar relalivt stort.
Dueholm seger at vise Rigtigheden af sin Opfattelse ved al sammenligne Kurven over Luflens Middel-
lemperatur i Maj, Juni, Juli i Perioden 1905—14 med Kurven over det aarlige Fangstudbytte af Blankaal
i den naevnte Periode.

Dueholms Kurver viser paa vaesentlige Punkter en tydelig Overensstemmelse mellem Temperaturen
og Fangstudbyttet, men paa andre Punkter stemmer de gjensynlig ikke overens. Medens Sommertempe-
raturen falder fra 1905 til 1906 stiger Udbyltet betydeligt, og medens vi iagttager et gradvis Fald i Som-
mertemperaturen for Aarene 1910—1913, ser vi en stadig Stigning i Udbyttet indenfor samme Periode.
Om disse Uoverensstemmelser skriver Dueholm felgende:

»De mindre Uoverensstemmelser, der ved nejere Eftersyn viser sig at veere, lader sig sikkert del-
vis — Dbortset fra Tilfzeldighederne etc. — forklare ved Hjzelp af det rette Kendskab til »Redskabskoefficien-
ten< samt til Temperatur, Vindretning, Vindstyrke, Vejrliget og Maanens Stilling i Fangstmaanederne
September og Oklober.«

De her omtalte Betragtninger af PETERSEN, OTTERSTROM 0g DuEHOLM vil vi i nerverende Afhand-
ling sege at belyse nmrmere. Vi vil foretage en Undersogelse af Forbindelsen mellem Temperaturen og
Fangsten af Aal i de danske Farvande og vil herved ogsaa komme ind paa Spergsmaalet, om Tempera-
turen har Indflydelse baade paa Fangsten af Blankaal 0og paa Fangsten af gule Aal.

B. Om Temperaturens Indflydelse paa Vekslingerne i Fangsten af Blankaal og gule Aal.

Den Oversigt over Fangstudbyttet, vi giver i Tabellerne 1 og 2, er uddraget fra den officielle
danske Fiskeri-Beretning. Vi skelner mellem felgende Omraader?): (Se Fig. 1).

1. Limfjorden.
Jyllands @stkyst fra Skagen til Hasengre.
Isefjorden.
Belthavet.
Sundet,
6. Bornholm.

Stalistiken over Fangsten af Aal kan fores tilbage til 1896 for Limfjordens Vedkomménde3) og til
1885 for de andre nzevnte Omraader. Vi ferer her kun Undersogelsen frem til Aaret 1916, idet der her i
Landet i Aarene 1917—1919 som Felge af Krigsforholdene herskede en steerk Mangel paa Redskaber til
Fangst af Aal (og andre Fiskearter).

Til Sammenligning med Fangststatistiken for de nzevnte Omraader har vi benyttet de Angivelser
af Overfladetemperaturen?), som findes offentliggjorte i »Nautisk Meteorologisk Aarbogs, idet der er

!} C. V. Orrersrrom: Danmarks Fauna 15, Fisk II Bledfinnefisk. Kebenhavn 1914. p. 332,

*) Aalefangsten i Ringkoebing Fjord omtales i et folgende Kapitel (Kap. D).

%) Statistiken over Vardien af Fangsten kan for Limfjorden fores tilbage til 1890.

*) Naar DuenoLM har foretaget en Sammenligning mellem Lufttemperaturen og Fangsten af Blankaal, er der intet vesent-
ligt at indvende herimod. Der er i Sommertiden en betydelig Overensstemmelse mellem Lufttemperaturen cg Tempera-
turen i de grundere Dele af saavel vore ferske Vande som vore salte Fjord- og Kystvande, hvor Aalen fortrinsvis op-
holder sig. Da vi har talrige og let tilgmngelige Oplysninger om Temperaturen af Overfladevandet ved vore Kyster, og
da der paa visse Steder og til visse Tider faktisk kan vre ret betydelige Uoverensstemmelser mellem Lufttemperaturen
og Overfladevandets Temperatur i Forsommeren, har vi dog fundet det rigtigst at benytte Overfladetemperaturen.

Ll
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beregnet Middeltal for Temperaturen, saaledes at disse Middeltal saa godl som muligt kan siges at reprze-
sentere Temperaturforholdene indenfor det paagzldende Omraade. Valget af de Stationer som er benyllet
til Middeltalsdannelsen, vil fremgaa af Tabel 3, Side 8—9.

Den Opgave, vi forst stiller os, er at undersege Forbindelsen mellem Sommertemperaturen og
den samlede Fangst af Aal i de danske Farvande indenfor Skagen samt Limfjorden i Aarene 1896—1916
(se Tabel 1). Vi beregner da her Korrelationen mellem den procentiske Anomali af Fangsten og Tempe-
raturanomalien, idet vi betragter Temperaturen af Overfladevandet i Maj—September ved de paa Tabel 3
opforte Stationer?'). Vi finder da her felgende Verdier:

r=0694; o=0113; — =6.1.

Det ses saaledes, at der er en tydelig og utvivlsom Forbindelse mellem Temperaturen og Fangst-
udbyttet, og at Udbyttet bliver sterst, naar Sommertemperaturen er hejest.

Af den ovenfor anfaorte Beregning kan man ikke slutte, om det store Udbytte i varme Somre
skyldes en Forpgelse i Massen af Blankaal eller en Foregelse i Massen af gule Aal eller en Forggelse
i begge Slags Aal. Men den danske Fiskeristalistik er heldigvis specialiseret saaledes, at dette Forhold
kan underseges neermere. I Perioden 1885—1901 skelnes der i Statistiken mellem

1. Aal fanget i Ruser og med Krog og Stangredskaber.
2. — — i Vaad.

I Perioden fra og med 1902 skelnes imellem

1. Aal fanget i Ruser (og Bundgarn).
2. — — i Vaad.
3. — — paa Krog og med Stangredskaber.

Som det er vel bekendt, er det i Reglen aldeles overvejende blanke Aal, der fanges i Ruser, me-
dens det overvejende er gule Aal, der fanges i Vaad, paa Krog og med Stangredskaber. For Perioden
efter 1902 foreligger der da et godt Materiale til Adskillelse mellem blanke Aal og gule Aal. Vi vil da
undersgge Forbindelsen mellem Sommertemperaturen og Totalfangsten af Aal fanget med hver enkelt
Gruppe af de nevnte Redskaber i 1902—1916. (Se Tabel 2 og Tabel 3). Ved en Korrelationsheregning kom-
mer vi da her til felgende Resultat:

1. Aal fanget i Ruser, 1902—1916. ‘
Den procentiske Anomali for Fangst korreleret med Temperaturanomalien for Maj— September:

r = 0.790, o:= 0.097, — = 8.1. (Se Fig. 15).

r
Oy
2, Aal fanget i Vaad, 1902—1916.

Den procentiske Anomali for Fangst korreleret med Temperaturanomalien for Maj—August:

r= 0561, 6 =0177, — =32.

r

3. Aal fanget paa Krog og stanget, 1902—16.
Den procentiske Anomali for Fangst korreleret med Temperaluranomalien for Maj-August:

r = 0,081, o, = 0.256, % =0.3.

T

1) Ved den procentiske Fangstanomali forstaar vi det Antal Procent, som Forskellen mellem det virkelige Fangst-
udbytte og Normalfangsten udger af Normalfangsten,
Om Fremgangsmaaden ved Korrelationsberegningen, se J. P. JacosseN & A. C. Jomaxsen: On the Causes of the
Fluctuations in the yield of some of our Fisheries, I, The Salmon and Sea Trout Fisheries p. 7—12.
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Ved denne Analyse ses det, at der er en Sammenhang mellem Temperatur og Fangst baade af
Aal fanget i Ruser og Aal fanget i Vaad, medens der ikke kan paavises nogen Forbindelse mellem
Sommertemperaturen og Fangslen af Aal paa Krog og stanget Aal.

Den fundne Korrelation mellem Temperaturen og Fangsten af Blankaal (Ruseaal), maa uden Tvivl
forklares ved, at Temperaturen — som for Laksens og @rredens Vedkommende — virker fremskyndende
paa Modningen. Mange af de Aal, der i varme Somre bliver blanke, vilde i mindre varme Somre ikke
have anlagt denne Dragt. Det store Udbytte af Blankaal i varme Somre skyldes sikkert den Omstendig-
hed, at der fremkommer flere Blankaal end normalt. Rimeligvis er Blankaalen i varme Somre ikke
sterre end normalt, maaske snarere — som Opgangslaksen af yngste Gruppe — gennemsnillig mindre
end normalt. Et tilstreekkeligt Materiale til nzrmere Belysning af dette Spergsmaal har vi dog ikke haft.

Fangsten af Blankaal foregaar overvejende i de maanemerke Netter fra Midten af September til
Midten af November. Det Sporgsmaal ligger nu ner, paa hvilken Tid af Sommeren en relativt hoj
Temperatur indvirker sterkest paa Fangstudbyttet. For at opnaa en forelsbig Orientering om dette
Spergsmaal vil vi korrelere Temperaturanomalierne for hver enkelt Maaned med den procentiske Fangst-
anomali. Vi faar herved felgende Resultat, idet vi betragter Totalfangsten af Ruseaal i de forannzvnte
danske Farvande i Perioden 1902—1916:

Temp. anomal. korr. med Fangstanomali for Ruseaal, 1902—1916.

Maj r=0583; o=0170; — =34,
Juni r=0636; o= 0.154: §:4L
Juli r=0620; o —0.159; 5:3&

August  r=0801; o —0.092; ~ =87,

Seplember r = 0.525; o, = 0.187; é = 2.8.

Det ses heraf, at Korrelationsfaktoren for August Maaned har langt sterre Veerdi end for de ovrige
Maaneder, men at den dog ogsaa for disse Maaneder er positiv og har betydelige Veerdier. (Se Fig. 15—16).

Dette Forhold, at der viser sig en Korrelation mellem den procentiske Fangstanomali og Tempe-
raturanomalien i Maj, Juni, Juli og i September, kunde imidlertid teenkes at fremkomme ved, at der
findes en ikke ringe Korrelation mellem Augusitemperaturen og Temperaturen i de gvrige Sommer-
maaneder, saaledes, at man efter det foreliggende Talmateriale kun er bereltiget til al slutte, at der findes
en Sammenh®ng mellem Augustiemperaturen og Fangsten.

For saa vidt muligt at faa afgjort, hvilken Indflydelse Temperaturen i de enkelte Maaneder har
paa Fangsten, har vi undersogt denne Afhzngighed paa folgende Maade. Vi gaar ud fra, at Fangst-
anomalien F kan udtrykkes ved Temperaturanomalierne

taaj,  tunt, G,  taugest 08 tseptemner henholdsvis for Maanederne Maj—September ved
F= kMﬂ.i X tMBjJ 4 Krags X tJuni) 3 Ky X tJllli) + kAllg’- X tAug., -1 kSepthr. X tSeptbr.,
idet Kaaj, Kiuni, Ko, Kavg 08 Kseptnr.

er Konstanter, med hvilke de paagwldende Temperaturanomalier skal multipliceres for at give den fore-
fundne Fangstanomali.

Ved de folgende Beregninger er Fangsten og Fangstanomalien regnet med 1000 kg som Enhed
og den procentiske Fangstanomali som det Antal Procent, Anomalien udger af Normalfangsten, der er
fundet ved grafisk Udjevning (se Fig. 2—14). Temperaturanomalien er regnet i Tiendedelsgrader som
Afvigelse fra Middeltemperaturen,
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Betydningen af Konstanterne kuaj, ksum 0. s. v. kan da formuleres som det Antal Procent med
hvilke Normalfangsten vil stige, naar Temperaturen i den Maaned, for hvilken Konstanten geelder, er 1/,
Grad hgjere end normalt.

Beregningen er gennemfort for Observationsmaterialet 1902—1916 for det samlede Omraade efter
de mindste Kvadraters Metode og har givel folgende Resultal:

Konstanler Middelfej]
kMaj Kuni K i kAug. kSepthr. kMaj Kjuni ki K Aug. kSeplhr,
—0.02 053 013 140 —0.65 1.04 049 045 0066 0.80
Det fremgaar af disse Tal, at man med betydelig Sikkerhed ter gaa ud fra, at det
er Augusttemperaturen — og ikke som af Dueholm antaget Temperaturen i Forsomme-
ren omkring Maj—Juli — der har den dominerende Indflydelse paa Fangsten af Blank-

aal. Om Temperaturen i Maanederne Maj, Juni, Juli og September overhovedet har nogen Indflydelse
paa Fangsten af Blankaal, kan ikke siges med Sikkerhed paa Grundlag af det foreliggende Materiale. De
fundne Konstanter for disse Maaneder er kun al omtrent samme Sterrelse eller endogsaa mindre end
deres Middelfejl. Sandsynligheden er imidlertid storst for, at en relativ hej Temperatur i Juni og Juli i
nogen Grad bidrager til at @ge Fangsten. Den fundne Verdi for ki, = 1.40 betyder, at man,
naar Middeltemperaturen for August er 1° C. hgjere end normalt, maa vente, at Fang-
sten af Ruseaal i Efteraarsmaanederne bliver ca. 14, hejere end normalt (+ 6.6 9/,).

I det foregaaende har vi undersegt Korrelationen mellem Temperaturanomalierne og Fangstano-
malierne for Ruseaal for alle de danske Farvande indenfor Skagen plus Limfjorden under ét. Vi vil nu
gaa over til at beilragte Korrelationen mellem Temperaturanomalierne og Fangstanomalierne i hver af de
foran nzvnte Omraader for sig, idet vi dog her maa se bort fra Bornholm, hvor det forhaandenverende
statistiske Materiale for Fangsten er for lille og tilfeldigt til at afgive Basis for en Korrelalionsberegning.
Vi kommer da herved 1il felgende Resullat:

Temperaturanomalien for Maj—September korreleret med Anomalierne
for Fangst af Ruseaal i Perioden 1902—1916:

T

Limfjorden r = 0418; o, = 0.213; i 2.0

Jyllands @stkyst 1= 0.352; o, = 0.226; é: 1.6.
Isefjorden r=0.238; o = 0.244; r:: = 1.0,
Belthavet r=0.738; ¢ =0.118; G% = 6.3.
Sundet r = 0.604; op = 0.164; Gi = 3.7.

Den forholdsvis ringe Veerdi af Korrelationskoefficienten for Jyllands @stkyst peger hen paa,
at der langs denne Kyst ikke finder noget stort Trzek af Blankaal Sted saaledes som i Balterne og Sun-
det. Hovedmassen af Blankaalen fra de indre danske og baltiske Farvande felger aaben-
bart det aabne Kattegat og Skagerak paa Vejen ud imod Nordseen.

At Korrelationskoefficienten er lille for Isefjordens Vedkommende, maa ses paa Baggrund af den
ringe Fangst. Aarsager af tilfeeldig Art kan her komme til at influere steerkt paa Fangstens Stoerrelse.

Den ret ringe Verdi af Korrelationskoefficienten for Limfjordens Vedkommende (i Forhold til
Sundet og Belthavet) forklares paa falgende Maade: Blandt de Aal, der fanges i Ruser i Limfjorden, er
en forholdsvis stor Procentdel gule Aal. Fiskerikontroller ANpERSEN anslaar Blankaalen til kun at udgere
ca. 40 %/, i Veegt af alle de i Limfjorden fangede Ruseaal. Rusefiskeriet i Limfjorden efter gule Aal be.
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gynder allerede i Marts, efter blanke Aal forst i September. Noget stort Trak af Blankaal fra andre Far-
vande foregaar der aabenbart ikke gennem Limfjorden.

I Perioden 1885—1901 er Ruseaalen ikke i Statistiken holdt adskilt fra Aal fanget med Krog og
Slangredskaber. Til Trods herfor faar Korrelationskoefficienten dog en betydelig Sterrelse, hvis vi korre-
lerer Temperaturanomalien for Sommermaanederne med Fangstanomalien. Dette er ogsaa kun naturligt,
da Fangsten i Ruser udger en veesentlig Del af denne Fangst. En Beregning for Belthavet, der er vort
vigtigste Farvand for Aalefiskeriet, giver folgende Resultat:

Temperaturanomalien for Maj—September korreleret med Anomalien for Fangsten af Aal med
Ruser, Krog og Stangredskaber i Perioden 1885—1901:

r=0.712; o = 0.120; ;—;: 59. (Se Fig. 17).

Fangsten af Aal med Vaad foregaar overvejende i Tiden fra Maj til August.

Som foran anfert (S. 26) finder man ved Beregningen af Korrelalionen mellem Temperaturanomalierne
for Maj—August og Fangstanomalierne for Aal fanget i Vaad en Vardi for r af 0.561, naar man betragter
alle de danske Farvande indenfor Skagen samt Limfjorden under ét. Befragler man de vigtigste Om-
raader swrskilt, faas folgende Vzerdier:

Temperaturanomalier for Maj
i Perioden 1902—1916

August korreleret med Anomalier for Fangst af Aal fanget i Vaad

Limfjorden r=0325; o,=0231; = =14

T

2

Isefjorden 1= 0295; o = 0.236: 5: 1.3,

T

Belthavet r=0.355; o = 0.226; — — 1.6.

Or

Det vil ses, at de fundne Verdier for Korrelationskoefficienten her gennemgaaende er meget
mindre, men mere ensartede end for Blankaalens Vedkommende.

Paa lignende Maade som for Ruseaalen har vi dernsst undersggt, om der kan paavises en
Sammenhaeng mellem Fangstudbyttet af Vaadaalen og Temperaturens Afvigelse fra den normale Veerdi
i Maanederne Maj, Juni, Juli og August. Undersggelsen er indskrzenket til disse fire Maaneder, da
Fangsten af Aal med Vaad hovedsagelig kun finder Sted i Sommermaanederne.

Ligesom ved Behandlingen af Problemet for Blankaalen betegner vi den aarlige procenliske Fangsl-
anomali geeldende for hele Danmark ved F, og idet tya, tiumi, tjui 08 tawms betegner Temperaluranoma-
lierne udtrykt i Tiendedelsgrader i de ved Indices angivne Maaneder smtter vi

F == kMuj * tMﬂj "[" kJmli 2 t'Juni ‘I‘ k.TLlli 2 tJuli + kAugust = tAugust-

idet kuaj, ksuni, Kjui 08 Kaugst betyder de Konstanter, hvormed Temperaturanomalier i de paageldende
Maaneder i et bestemt Aar skal multipliceres for saa nzr som muligt at give den forefundne procen-

tiske Fangstanomali. En Beregning af Konstanterne paa Grundlag af det i Tabel 2 og 3 anferte Materiale
ved de mindste Kvadraters Metode gav til Resultat:

Konstanter Middelfejl for Konstanterne
kl\‘laj bl k.luni 5 k.]uli 3 kAugust krnnj, 3 k.]uni ] k.!uli 3 kAug‘ust
0.317 0443 0566 —0.319. 0.6  0.37 0.35 0.44.

Det fremgaar heraf, at Konstanterne gennemgaaende er smaa i Forhold til deres Middelfejl. Dog
er Konstanten for Juli 1.6 Gange dens Middelfejl. Endvidere maa det bemerkes, at Fortegnene er ens
for de tre forste Konstanter. Man maa derfor vaere berettiget til at slutte, at der er stor Sandsynlig-
hed for, at en hej Temperatur i Forsommeren og serlig i Juli giver Aarsag til et
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relativi stort Fangstudbytte af gule Aal. Betydningen af Konstanten k;.;, der maa anses for
den sikrest bestemte, kan udtrykkes saaledes, at naar Julitemperaturen er 1° hgjere end normall, maa
man vente, at Fangsten i Kilogram af gule Aal det paageldende Aar vil veere 6 9, hejere end nor-
malt (+ 3.5 %).

Det relativt heje Udbytle af Fiskeriet efter gule Aal i varme Somre, maa rimeligvis, 1 alt Fald
delvis forklares ved, at den gule Aal ved en hej Sommertemperatur har en forholdsvis hurtig Vaekst.
De Svingninger i Udbyttet, der fremkaldes af Temperaturen, er dog her ikke nzr saa store som for
Blankaalens Vedkommende, og den Mulighed er ikke udelukket, at Temperaturens Virkning paa Sving-
ningerne i Fangsten af gule Aal som af PETeErsen anlaget kan forsterkes ved, at Fiskerne i varme Somre
driver Aalefiskeriel mere intensivt end i kolde Somre.

Som foran anfert kan der ikke iagttages nogen Forbindelse mellem Sommertemperaturen og
Fangsten al Aal, der er taget paa Krog og med Stangredskaber, og det er ikke vanskeligt at faa @je paa
forskellige Aarsager hertil. Fangsten med hvert af disse Redskaber har mindre Betydning og er mere
tilfeeldig end Fangsten med Ruser og Vaad. Desuden foregaar Fangsten med Stangredskaber i vaesentlig
Grad i Vintertiden fra December til Marts, snaledes at Statistiken over denne Fangst for sterste Delen
ikke opferes for det Aar, hvori man betragter Sommertemperaturen. Dette er derimod Tilfeeldet med
Krogfiskeriet, der overvejende foregaar i Sommermaanedernec.

C. Fanges Blankaalen tidligere paa Aaret efter varme Somre end efter kolde Somre.

Aalefangsten angives kun aarevis i den officielle danske Statistik, men fra de fleste Lokaliteter

~ indsamles maanedlige Oplysninger, og fra Fiskeridirektor MorTENSEN har vi modtaget en Rekke maaned-

lige Opgivelser om Fangsten af Ruseaal i Efteraarstiden fra Straekningen Bisserup—Korser ved Store Belt,
hvor der drives et forholdsvis stort Fiskeri med Ruser.

For at undersegge om der findes en Szsonforskydning, som afhanger af Temperaluren i Sommer-
maanederne, underspgtes Sammenhsengen mellem den Brekdel som Septemberfangsten udgjorde af den
samlede Fangst af Aal fanget i Ruser i September, Oktober og November og Temperaturanomalien for
Maanederne Maj—August for Pladserne Bisserup og Korser for Aarene 1900—1919 samt for Omraadet
Bisserup, Korser, Ome, Agerse og Egholm for 1908—1919. (Tabel 5, Side 18).

Der fandtes derved folgende Korrelationskoefficienter og Middelfejl for disse.

Bisserup, Korser, Omag,

Bisserup Korser Agerse og Egholm
Korrelationskoefficient r.. 0.52 0.42 0.61
o .. 0.16 0.19 0.19
.. 8 99 3.2

el ses saaledes, a epltembperiangsien gennemgaaende u " e i 2 d én saim o
Det ledes, at Septembert: ten gennemgaaende udger en slorre Del af d amlede Efter
aarsfangst i varme Somre end i kolde Somre, og at Hovedmassen af Blankaalen altsaa fanges lidt tid-
ligere paa Aaret efter en varm Sommer end efter en kold Sommer.

D. Fluktuationer i Aalefangsten frembragt af andre Faktorer end Temperaturen.

Vi har i de foregaaende Kapitler set, at Temperatureh gver en steerk Indflydelse paa Sterrelsen
af Fangsten af Aal, swrlis Ruseaal, og der er paa Grundlag af det foreliggende Materiale vist den tal-
meassige Sammenhseng mellem den procentiske Fangstanomali og Temperaturanomalien. Der rejser sig
nu det Spergsmaal, om der findes andre vasentlige Varialioner i Fangsten end de, som skyldes Tempe-
raturen, og om disse Variationer for Tiden kan henferes til bestemte Aarsager eller ikke,
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I visse Omraader er det ganske givet, at Regnmangden har Indfiydelse paa Sterrelsen af
Fangsten af Blankaal, idet denne i terre Somre hindres i at komme frem gennem smaa Aaer og Beakke
paa Grund af, at disse udterres. I de smaa bornholmske Aaer fremtraeder dette Feenomen med stor
Tydelighed, men nogen speciel Statistik over Fangslen af Blankaal haves ikke for disse eller andre af
vore Aaer, saa Fenomenet kan ikke her geres til Genstand for nogen talmeessig Behandling. De for-
sinkede Blankaal udvandrer allerede til Havet i det felgende Foraar — i alt Fald delvis — og i flere
af vore Aaer, bl. a. de bornholmske, fanges der saaledes undpraegede Blankaal for Nedtraek allerede i
Foraarstiden.

Blandl Fiskere i Egnen omkring Ringkebing Fjord er det en almindelig Antagelse, at Udbyttet
af Aalefiskeriet ogsaa i selve Fjorden i veesenllig Grad er afhazngig af Regnmengden. Opgivelser af Fangst-
udbyttet i Fjorden og Anomalien for Fangstudbytiet for Aarreekken 1895—1920 findes opgivet 1 Tabel 6
(Side 19) i 2den og 3dje Kolonne. Nu kan for denne Fjords Vedkommende Fangsien af Blankaal og
Fangsten af gule Aal ikke holdes adskilt, men for at undersgge i hvilken Grad Totalfangsten af Aal
kan antages at veere afhengig saavel af Temperatur som Regnmeangde er i Tabel 6, Kolonne 4 og 5
anfort Middeltemperaturen for Juni til August for de to Stationer Herning og Tarm og i Kolonne 7
og 8 Nedbegren paa de samme Stationer ligeledes for Juni—August. Anomalierne for Temperatur og
for Regnmeengde for begge Stationer under eet er opfert i Kolonne 6 og 9. En grafisk Fremstilling af
Fangst, Temperatur og Regnmengde er anfort i Fig. 18. En Beregning af Korrelationskoefficienten for
Fangstanomaliens Afhzengighed af Temperaturen giver:

r=0261; ¢ —=0.183; él — 143

r

som tyder paa, at der findes en Sammenhang mellem Totallangsten og Temperaturen, om den end er

usikker. For Korrelalionskoefficienten for Fangslanomaliens Afheengighed af Regnmsengden fandles:
r=—0221; o =018: —=—119.

r

Dette kunde tyde paa, at Totalfangsten skulde veere rigeligere i terre Somre og mindst i Somre
med stor Regnmangde; altsaa modsat den af Fiskerne udtalte Anskuelse, men da der findes en, om end

r

kun ringe, negativ Korrelation mellem Temperatur og Regnmeande (r = —0.189; o= 0.189; 5 = 1.00)

ses det, at den negative Korrelation mellem Fangst og Regnmangde kan fremkomme ved den negalive

Korrelation mellem Temperatur og Regnmaengde, saa at man faar som Resultat, at Regnmeengden i~

Juni—August i det foreliggende Materiale ikke kan paavises at have nogen Indflydelse paa Aalefangsten.
@ver Regnmaengden her virkelig en Indflydelse paa Sterrelsen af Fangsten, er den saaledes kun ringe,
og langt ringere end af Fiskerne antaget. For vore andre Farvande er der endnu mindre Udsigt til, at
Regnmangdens Indflydelse paa Sterrelsen af Aalefangsten skulde kunne paavises.

Fradrages Temperaturens beregnede Virkninger fra det iagttagne Udbytte, viser det sig, at der
bliver visse udpregede Maksima og Minima lilbage (Fig. 19, Side 22). For Limfjorden, Kattegat, Sundet
og Belterne iagttages saaledes udpreegede Maksima i Aarene 1901—1902 og 1912 og for Ringkebing
Fjord i 1899 og 1910—11. Det kunde formodes, at Fremkomsten af disse Maksima kunde tilskrives
samme Aarsag, og den Tanke ligger neer, at Aarsagen kunde veere en rigelig tilstedeverende Yngelmeengde
visse Aar i Forvejen. At Maksimum i Fangsten indtreeder ca. 2 Aar tidligere i Ringkebing Fjord end
i Limrjorden, Kattegat, Sundet og Bealterne, skulde da ligge i, at Aalene i Ringkebing Fjord ved Fangsten
gennemsnitlig skulde vere et Aar yngre end i de forannmvnte Omraader, hvad der ikke synes urimeligt
at antage, da de gennemsnitlig er mindre.

Denne Betragtning svaekkes dog ved den Omsteendighed, at de Maksima der iagttages for Vaad-
aalens Vedkommende for Limfiorden og vore indre Farvande, naar den beregnede Virkning af Temperaturen er
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fradraget, ikke optraeder tidligere end for Ruseaalens Vedkommende. De paa Fig. 20 anferte Kurver viser,
al disse Maksima indtreeder samtidigt for Ruseaalens og for de gennemsnitlig yngre Vaadaal. Der er da bl. a.
Mulighed tilbage, at de neevnte Maksima i Hovedsagen kan skyldes den Omslendighed, at Fiskeriet har
veeret drevet med forholdsvis steerk Intensitet i de paagmldende Perioder. At noget saadant sandsynligvis
har veeret Tilfeeldet i Ringkebing Fjord i Aarene 1898—1900, er omtalt andetsteds ?).

E. Den praktiske Betydning af de foretagne Undersegelser.

Af de indvundne Resultater af de foretagne Undersogelser er der i det mindste et, der vil kunne
udnyttes 1 praktisk Retning, nemlig det, at Fangsten af Ruseaal i Efteraarstiden kan ventes at blive ad-
skillige Procent hgjere end normalt for hver Grad Middeltemperaturen for August er over det normale.
Viser det sig, at Temperaturen i August er forholdsvis hgj, ber Fiskerne i sw®rlig Grad sege at udnytte
Chancerne for en stor Fangst ved at tage steerk Del i Fiskeriet efter Blankaal. I Almindelighed vil Fiskerne
jo nok i nogen Grad selv kunne bedemme, hvorvidt Augusttemperaturen paa et givet Sted er forholdsvis
hej, men de bor her haveStette fra en organiseret Tjeneste til Meddelelse afTemperatur-
anomalierne. Da ogsaa en hgj Julitemperatur i nogen Grad synes at virke fremmende paa Mwmengden
af Blankaal, og da der gerne er en vis Overensstemmelse mellem Julitemperaturen og Augusttemperaturen,
ber der offentliggores ugentlige Oversigter over Temperaturen i Forhold til Normaltemperaturen allerede
fra Begyndelsen af Juli, og disse Oversigter ber vedvare til Slutningen af August. Saadanne Meddelelser
vil sikkert let kunne offentliggeres i de ugentlige Fiskeritidskrifter ved et Samarbejde mellem disse og de
meteorologiske Instituter.

') A. C Jomansen: Om Forandringer i Ringkebing Fjords Fauna p. 124. Mindeskrift for JareTus SteEEnsTrRUr, Kebenhavn
1914. Bd. IIL
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larval stages of the Long Rough Dab and the
Genus Pleuronectes. 2 Plates. 1904. 13 p.
Kr. 1.00.

A. C. Josansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery 1. 12 Plates. 1905. 70 p. Kr. 5.25.

Jons. ScamipT: On pelagic post-larval Halibut.
(Hippoglossus vulgaris Flem. and H. hippoglos-
soides Walb.) 1 Plate. 1904. 13 p. Kr. 0.75.

[Jons. ScamipT: De atlantiske Torskearters
(Gadus-Slegtens) pelagiske Yngel i de post-
larvale Stadier. Med 3 Tavler og 16 Figurer.
1905. 74 S. EKr. 3.00.

Jons. ScamipT: The pelagic post-larval stages
of the Atlantic Species of Gadus. A Mono-
graph with 3 Plates and 16 Figures in the
| Text. 1905. 77 p. Kr. 3.00.

C. G. Jon. PeTeERsEN: Larval Eels. (Leptoce-
phalus brevirostris) of the Atlantic coasts of
Europe. 1905. 5 p.

A. C. Jouansen: Remarks on the life history

of the young post-larval Eel (Anguilla vulgaris
Turt) 1904. 9 p.

Kr. 0.50.

ApoLr Sev. JENSEN: On fish-otoliths in the
bottom-deposits of the Sea. I. Otoliths of the
Gadus-Species deposited in the Polar Deep.
4 Fig. 1905. 14 p. Kr. 0.50.

Jons. ScamipT: On the larval and post-larval
stages of the Torsk (Brosmius brosme [Ascan]).
1 Plate. 1905. 12 p. Kr. 0.75.

C. G. Joun. PETERSEN: On the larval and post-
larval stages of some Pleuronectidse (Pleuro-
nectes, Zeugopterus.) 1 P1. 1906. 10 p. Kr. 0.50.
Jons. ScamipT: The pelagic post-larval stages
of the Atlantic species of Gadus. A mono-
graph. Part II. 1 Pl, 1906. 20 p. Kr. 1.00.
Jons. ScamipTt: On the pelagic postlarval
stages of the Lings (Molva molva [Linné] and
Molva byrkelange [Walbaum]). With 1 Pl
and 3 Figures. 1906. 16 p. Kr. 0.75.

» 4 Joms. ScammT: On the larval and post-larval

5

development of the Argentines (Argentina silus
[Ascan.] and Argentina sphyrzna [Linné]) with
some Notes on Mallotus villosus [Q. F. Miil-
ler]. 2 Pl 1906. 20 p. Kr. 1.50.

A. C. Jonansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery. II. The marking and trans-
plantation experiments with Plaice in the
years 1903—06. 9 Pl and 10 Figures. 1907.
122 p. Kr. 5.25.

Jons. ScamipT: Marking experiments on Plaice
and Cod in Icelandic waters. 2 Charts. 23 p.

Jons. ScamipT: On the postlarval develop-
ment of the Hake (Merluccius vulgaris Flem.)
1 PL, 4 Figures. 1907. 10 p.

Kr. 1.75.
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On the post-larval develop-
ment of some North Atlantic Gadoids (Rani-
ceps raninus [Linné] and Molva elongata
[Risso]). 1 Pl and 1 Fig. 1907. 14 p. Kr. 0.75.

Jons. ScamipT: On the postlarval stages of
the John Dory (Zeus Faber L.) and some
other Acanthopterygian Fishes. 1 Plate. 1908.
12 p. Kr. 0.75.

C. G. Jon. PETERSEN: On the larval and post-
larval stages of some Pleuronectidse (Zeugop-
terus, Arnoglossus, Solea.) 2 Plates. 1909.
18 p. Kr. 1.25.

J. P. JacossEN and A.C. JoHAnseENn: Remarks
on the changes in specific gravity of pelagic
fish eggs and the transportation of same
in Danish waters. 2 Figures. 1908. 24 p.
Kr. 0.75.

Jons. ScaMipt: Remarks on the metamor-
phosis and distribution of the larvae of the
Eel (Anguilla vulgaris Turt.) 1 Pl and 1 Chart.
1909. 17 p. Kr. 1.00.

A. C. Jonansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery. III. On the variation in fre-
quency of young Plaice in Danish waters in
1902—07. 12 Figures. 1908. 48 p. Kr. 1.50.
A. C. Jonansen: Do. do. do. IV. Is the Plaice
indigenous to the true Baltic? 2 Fig. 1908.
23 p. Kr. 0.75.

Jons. ScamibT: On the oceurrence of Lepto-
cephali (Larval Muraenoids) in the Atlantic W.
of Europe. 2 P1.& 1 Chart. 1909. 19 p. Kr.1.50.

Jons. ScamipT: On the distribution of the
fresh-water Eels (Anguilla) throughout the
world. I. Atlantic Ocean and adjacent regions.
A Dbio-geographical investigation. 1 Chart.
1909. 45 p. Kr. 1.75.

A. C. Jonansen: Bericht iiber die dinischen
Untersuchungen iiber die Schollenfischerei
und den Schollenbestand in der 6stlichen
Nordsee, dem Skagerak und dem nérdlichen
Kattegat. Mit 10 Figuren im Text. 1910.
142 §. Kr. 4.50.

A. C. Jonansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery. V. The supposed migrations
of plaice from the Kattegat and Belt Sea to the
true Baltic. 5 Figures. 1912. 34 p. Kr. 1.25.

Jons. ScamMipT: On the identification of Murae-
noid larvae, in their early (» Preleptocephaline«)
stages. 1 Plate. 1913. 14 p. Kr. 0.75.

A. StruBBERG: The metamorphosis of elvers
as influenced by outward conditions. Some
experiments. 1913. 11 p. Kr. 0.50.

A. C. Jonansen: Contributions to the hiology
of the Plaice with special regard to the Danish
Plaice-Fishery. VI. On the immigration of
plaice to the coastal grounds and fiords on
the west coast of Jutland. 1913. 26 p. Kr. 1.00.
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Report on the fish eggs and
larvee collected by the Danish research steamer
»Thors in the Langelandsbelt in 1909. With
6 Figures in the text. 1913. 39 p. Kr. 1.25.

Bsarnt Smmunpsson: Continued marking ex-
periments on plaice and cod in Icelandic
waters. 7 Fig. 1913. 35 p. Kr. 1.25.

Jons. Scamipr: On the classification of the
freshwater Eels (Anguilla). 1915. 19p. Kr. 0.75.

0. Winge: On the value of the rings in the
scales of the Cod as a means of age deter-
mination. Illustrated by marking experiments.
19155 215p. KBS 075,

A. C. Jouansen: Contributions to the biology
of the Plaice with special regard to the
Danish Plaice-Fishery. VII. Marking experi-
ments with Plaice in the North Sea off the
west coast of Jutland during the years 1906—
1912. With supplementary observations on
the previous Danish experiments. 27 Fig.
1915. 60 p. Kr. 2.00.

Jons. Scaminr: Marking experiments with
Turtles in the Danish West Indies. With 5
Tables and 11 Fig. 1916. 26 p. Kr. 1.00.

A. C. StruBBeErG: Marking Experiments with
cod at the Fwroes. 24 Fig. 1916. 126 p.
Kr. 4.00.

A. C. Jonansen: Marking Experiments with
Sole (Solea wvulgaris Quensel) and Turbot
(Rhombus maximus L.) in the Kattegat and
Baltic Waters: 4 Fig. 1916. 18 p. Kr. 0.50.

Jons. ScemipT: On the early larval stages of
the Fresh-Water Eels (Anguilla) and some other
North Atlantic Mursenoids. 4 Plates and 14 Fig.
1916. 20 p. Er. 1.75.

P. Jespersen: Contributions to the Life-
History of the North Atlantic Halibut (Hippo-
glossus vulgaris Flem.) 1 Plate and 16 Fig.
1917. 32 p. Kr. 1.50.

A. C. StrusBerc: Marking Experiments with
Plaice and Lemon Soles at the Fzwroes in
1910—12. 28 Fig. 1918. 64 p. Kr. 2.25.
Joms. ScamipT: Stations in the Atlantic, etc.
1911—15. With two Charts and introductory
remarks. 1919. 27 p. Kr. 1.50.

A. C.JonanseN: On the large spring-spawning
Sea Herring (Clupea harengus L.) in the north-
west European waters. 14 Fig. 1919. 56 p.
Kr. 1.75.

A. C. JomanseN and KirsTiNg SwmitH: Inve-
stigations as to the effect of the restriction
on fishing during the war on the plaice of the
eastern North Sea. 10 Fig. 1919. 53 p. Kr. 1.75.

P. JespErSEN: On the occurrence of the post-
larval stages of the Herring and the »Loddec«
(Clupea harengus L., and Mallotus villosus
0. F. M) at Iceland and the Fzroes. 1920.
10 Fig. 24 p. Kr. 1.25.

KigsTiINe SwmiTH: Danish Investigations of
Plaiee from the North Sea July 1919—July
1920. 1921. 2 Fig. 68 p. Kr. 4.75.
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A. C. Jonansen: On the Summer-spawning
Herring (Clupea harengus L. of Iceland. 1921.
4 Fig. 40 p.

A. C. Jouansen: The Atlanto-Scandian Spring
Herring spawning at the Faroes 1921. 11 p.

Kr. 3.75.

I. P. JacosseNn anD A. C. Jonansen: On the
causes of the fluctuations in the yield of some
of our Fisheries.

1. The Salmon and Sea Trout Fisheries.
1921. 11 Fig. 18 Tab. 48 p. Kr. 3.50.

Joms. Scamipt: Contributions to the Know-
ledge of the Young of the Sun-Fishes (Mola
and Ranzania). 1921. 1. Pl. 15 Fig. 13 p.
Kr. 1.50.

Erik M. Poursen: On the Frequency and
Distribution of Crangon wvulgaris, Carcinus

meenas and Portunus holsafus in the Danish
coastal waters. 1922. 4 Fig. 2 Tab. 18 p.

r. 1.65.
» 8 éuqhg(ﬁéggft} of the Young Plaice Population
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in the eastern part of the North Sea and the
Skagerak in pre war and in post war years.
1922. 10 Fig. 10 Tab. 31 p. Kr. 2.50.

Serie: Hydrografi.

MarTiN Knupsen: On the organisation of the
Danish hydrographic researches. 1904. 7 p.
H.J. Hansen: Experimental determination of
the relation between the freezing point of sea-
water and its specific gravity at 0°C. 1904. 10p.
N. Bsjgrrum: On the determination of Chlorine
in sea-water and examination of the accuracy
with which Koudsen's pipette measures a
lvolume of sea-water. 1904. 11 p. Kr. 1.2b.
(J. N. NieLseEn: Hydrography of the waters by
the Faroe Islands and Iceland during the
cruises of the Danish research steamer “Thor*

in the summer 1903. 8 Plates. 1904. 29 p.
NieLs Bierrum: On the determination of
[Oxygen in sea-water. 1904. 13 p. Kr. 3.50.

MarTiN Knupsen: Contribution to the Hy-
drography of the North Atlantic Ocean. 21
Plates. 13 p. Kr. 5.75.

(J. N. Niecsen: Contributions to the Hydro-
graphy of the waters north of Iceland. 2
Plates 28 p.

J. P. Jacossen: Die Loslichkeit von Sauerstoff
im Meerwasser durch Winklers Titriermethode

|bestimmt. 1905. 13 S. Kr. 2.00.

J. N. Niesen: Contribution to the Hydro-
graphy of the north-eastern part of the Atlantic
Ocean. 3 Plates. 1907. 25 p. Kr. 1.75.

J. P. Jacossen: Mittelwerte von Temperatur
und Salzgehalt. Bearbeitet nach hydrogra-
phischen Beobachtungen in dénischen Gewds-
sern 1880—1907. 11 Tafeln. 1908. 28 S.
Kr. 3.50.

J. N. NieLsen: Contribution to the understan-
ding of the currents in the northern part of
the Atlantic Ocean. 1 Plate. 1908. 15 p.
Kr. 0.75.
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J.P. Jacossen: Der Sauerstoffgehalt des Meeres-
wassers in den dadnischen Gewissern inner-
halb Skagens. 5 Tafeln. 1908. 23 8. Kr. 2.00.
Gezeitenstroeme bei den
Mit 4

» 13 KIRSTINE SwMmITH:
Feuerschiffen Vyl und Horns Rev.

Textfiguren. 1910. 23 S. Kr. 0.75.

J. P. Jacossen: Gezeitenstroeme und resul-
tierende Siroeme im Grossen Belt in ver-
schiedenen Tiefen im Monat Juni 1909. Mit
7 Figuren im Text. 1910. 19 S. Kr. 0.75.

Marriy Knupsen: Danish hydrographical in-
vestigations at the Faroe Islands in the spring
of 1910. 2 Plates. 1911. 17 p. Kr. 1.00.

J. P. JacoBsEN: Beitrag zur Hydrographie der
danischen Gewasser. 47 Tabellen, 17 Text-
figuren, 14 Tafeln. 1913. 94 S. Kr. 6.50.
J. P. JacoBsEN: Strommessungen in der Tiefe
in danischen Gewissern in den Jahren 1909
—1910 und 1911. Mittlere Werte des Stroms
und Konstanten der Gezeitenbewegung 1913.
43 S. Kr. 1.25.

J. P. JacossEnN: Hydrographical investigations
in Faeroe Waters in 1913. 15 Fig. 1915.
47 p. Kr. 1.50.

J. P. JacoeseN: Contribution to the Hydro-
graphy of the Atlantic. 7 Fig. 8 diagrams.
1916. 24 p. Kr. 0.75.

Ta. P. Funper: Hydrographic investigations
from the Danish School Ship »Viking« in
. the Southern Atlantic and Pacific in 1913—14.
1916. 28 p. Kr. 1.00.

J. P. Jacossen: Hydrographische Untersuch-
ungen im Randers Fjord (Jylland). 1918.
46 S. Kr. 2.50.

» 14

Serie: Plankton.

Ove Paursen: Plankton-Investigations in the
waters round Iceland in 1903. 2 Maps. 1904.
41 p.

C. H. OstenFELD: On two new marine species
of Heliozoa occurring in the Plankton of the
North Sea and the Skager Rak. 1904. 5 p.
Kr. 2.00.

OveE PaurseN: On some Peridinez and Plank-
ton-Diatoms. 1905. 7 p. Kr. 0.25.

Ove Pavrsen: Studies on the biology of
Calanus finmarchicus in the waters round
Iceland. 3 Plates. 1906. 21 p. Kr. 1.75.

Ove PauLseEN: The Peridiniales of the Danish
Waters. 1907. 26 p. Kr. 0.75.

C. H. OstenFELD: On the immigration of
Biddulphia sinensis Grev. and its occurrence
in the North Sea during 1903—07 and on its
use for the study of the direction and rate
of flow of the currents. 4 Charts amd 5 Text-
Figores. 1908. 44 p. Kr. 2.50.

Avc. Brivgmany: Vorkommen und Verbrei-
tung einer Planktonturbellarie Alaarina com-
posita Mecz. in dénischen Gewéssern. 12 Fi-
guren und 1 Karte. 1909. 15 S. Kr. 0.50.

Ove Paursen: Plankton investigations in the
waters round Iceland and in the North Atlantic
in 1904. 9 Figures. 1909. 57 p. Kr. 1.75.

AnpreEAs OrTeErsTRoM: Beobachtungen iiber
die senkrechten Wanderungen des Mysis-
bestandes in der Ostsee bei Bornholm in den
Sommermonaten 1906 und 1907. 1 Fig. 1910.
10'S. Kr. 0.25.

C. H. OsTenFELD: A revision of the marine
species of Chztoceras Ehbg. Sect. Simplicia
Ostf. With 24 Figures in the text. 11 p.

J. P. JacosseN and OveE PAULSEN: A new
apparatus for measuring the volume of plank-
ton samples by displacement. 6 p. 1912.
Kr. 0.50.

P. L. Kravp: Medusa, Ctenophora and Chzetog-
nathi. From the Great Belt and the Katlegat
in 1909. 1915. 20 p. Kr. 0.75.

Ove Pavrsen: Plankton and other biological
investigations in the Sea around the Faroes
in 1913. 6 Fig. 1918. 27 p. Kr. 2.00.

GusTawa ADLER et P. JESPERSEN: Variations
saisonniéres chez quelques Copépodes planc-
toniques marins 1920. 21 Fig. 39 Tab. 46 p.
Kr. 3.00.

» 10

» 11

» 12

» 13

SKRIFTER UDGIVNE AF KOMMISSIONEN FOR HAVUNDERSOGELSER

Jons. Scamipt: Fiskeriundersegelser ved Island og
Fergerne i Sommeren 1903. 10 Tavler. 1904. VI
-+ 148 5. Kr. 5.00. Udsolgt

MarTIN Knupsen: Havets Naturlere. Hydrografi.
Med sezrligt Hensyn til de danske Farvande. 10
Figurer, 4 Tavler. 1905. 41S. Kr.1.75. Udsolgt.

Jouan Hiort og C. G. Jon. PETERSEN: Kort Over-
sigt over de internationale Fiskeriunderspgelsers
Resultater med szerligt Henblik paa norske og danske
Forhold. 10 Tavler. 1905. 54 S. Kr. 3.50.

MagrTin Knupsen, C. G. Jon. PETERSEN, C. F. DRECH-
ser, C. H. OsteEnreELp: De internationale Hav-
undersegelser 1902—07. 1908. 28 S. Kr. 0.75.
Biarni Smmunpsson: Ovwersigt over Islands Fiske
med Oplysning om deres Forekomst, vigtigste bio-
logiske Forhold og skonomiske Betydning. 1 Kort.
1909. 140 S. Kr. 2.25.

Nr. 6

Anpreas OrrersTroM: Sildens Afhengighed af for-
skellige hydrografiske og meteorologiske Forhold i
Store Belt. 2 Textfigurer. 1910. 52 S. Kr. 1.00.

A. C. Jouansen: Om Redspztten og Redspatle-
fiskeriet i Beltfarvandet med nogle Bemzrkninger
om de ovrige Flynderarter og Flynderfiskerier i
samme Farvand. 23 Tavler, 14 Textfigurer. 1912.
158 Sider. Kr. 3.00.

Jons. Scamipt: Danske Undersogelser i Atlanter-
havet og Middelhavet over Ferskvandsaalens Bio-
logi. 3 Tavler, 5 Textfigurer. 1912. 33 Sider.
Kr. 1.50.

A. C.Jouansen og J. CHR. LoFTine: Om Fiskebestan-
den og Fiskeriet i Gudenaaens nedre Leb og Randers
Fjord. — With an English Resumé. 4 Tavler. 42
Textfigurer. 1919. 169 Sider. Kr. 3.75.






