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I. INTRODUCTION.

N the Limfiord and in the West Jutland fiords: Nissum Fiord, Ringkebing Fiord and Hjerting

Fiord (the Graadeep inclusive) the plaice does not spawn any more than in the coast-belt off the
West coast of Jutland between the coast and a depth of ca. 20 meters. The plaice-fry occurring here
is hatched in deeper water in the North Sea and the pelagic larvee have thus, partly carried by the
current, partly through their own movements, arrived near the coast, where they become transformed and
live at the bottom, as a rule at small depths, between 0 and 5 meters. This yearly immigration of fry
which takes place in spring has been known for a long time, but it is only of later years that we have
become acquainted with the fact that the quantity of fry which immigrales in different years differs
materially.

Besides this immigration of young fry, an immigration of older fish takes place towards the coast
in spring. This spring-immigration comprises both mature fish, which formerly have sought deeper
waler to spawn, and younger fish. These immigrations, which mainly are looked upon as food-immi-
grations, take place both in the North Sea, the Katlegat and the Baltic. That has been ascertained through
numerous marking and fishing experiments, and seems to be admitted by all writers on the subjecl.

[I. THE IMMIGRATION OF THE PLAICE TO RINGKOBING FIORD
AND TO THE OTHER WEST JUTLAND FIORDS.

What role the spring immigration of the plaice has played for the West Jutland fiords has been
an open question. It was not known if it was only young fry which immigrated into these fiords in
spring and early summer, or if older fish took part also in these immigrations to any essential degree.

A contribution to the answer of this question has been obtained during the latest years in Ring-
kebing Fiord, where the plaice did not live previously, but which became a feeding ground for
plaice after the opening of the Hvide Sande canal on March 3rd. 1910. (Fig. 1.) In the same place
a contribution was gained to the understanding of the autumn immigration of the plaice.

Ringkebing Fiord is situated on the West coast of Jutland between 55° 49’—569 07" N. and
80 08’—8° 24’ E. It has an area of 85 nautical square miles (294 Klm?). It is a very shallow fiord.
Its average depth does not come up to more than 1.6 meters and its greatest depth is 5 meters. (Fig. 1
shows the depth lines in the fiord in Danish feet. One Danish foot = 0.314 meters).

Before March 1910 the fiord waters had no opening to the sea but through the long narrow
Nyminde Stream and its mouth: Nymindegab.
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The salinity of the water was at that time so low that plaice did not occur there. It existed
only in the Nyminde Stream and in greater numbers only in the very uttermost part of the stream
near to the Nymindegab. The average salinity of the water in the fiord was at that time (in the period
from ca. 1845—1910), as far as we can judge from the meagre information to hand, only ca. 4—8 pro mille.

After the opening of the Hvide Sande canal on March 3rd. 1910 the salinity of the water in
the fiord changed considerably, and the changes took place at a very rapid rate, as the breadth of the
canal during a series of storm periods was very greally exiended. The length of the canal is ca.
1100 meters and its breadth at the water-line was at the time of the opening ca. 26 meters, ils depth
ca. 2.5 meters, and its water-leading profile ca. 50 m2 The increase of the canal may be seen
from the table below:

Least breadth Size of the water-
Hese meters leading profile
3. March 1910 . . . . . . 26 ' 50 m?
17. =— SO0 e w A e B9
20. April 4910" . . . . - 'T0
Septbr, 19100 '« . & v ¢ 80
Mareh: 1911 . « .« .0 = . 160
At QT S D e T80
6. Nowbr, 1911 . . . . . . 230
February 19120 . & . .« . 300 1000 m?
—  1913Y. . . . ca. 300 1270 m?

From May 26th to October 15th and since November 12th 1911 Nymindegab has been closed, the
fiord has thus only been in connection with the sea through the Hvide Sande canal.

The salinity of the fiord water in July 1910 came up to 10—14 /oo in the Northern and middle
parts of the fiord and to 14—17°%, in the Skernaa Deep. In July and Aungust 1911 the salinily had for
the greater part increased to 26—30 pro mille, and about the same salinity was observed in the fiord in
the summer of 1912,

Since the opening of the Hvide Sande canal the author has undertaken for »Kommissionen
for Havunderspggelser« a great number of fishing experiments, and these experiments together with a series
of observations from practical fishery have, as mentioned before, thrown light upon the spring and
autumn immigrations of plaice to the fiord, and in this way probably also to the other West Jutland
fiords with the Limfiord.

In the fishing experiments among others was employed the Young Plaice Trawl, a fishing
apparalus constructed for the special purpose of calching young flat fishes. This apparatus has in
later years been employed every summer and autumn round the coasts of Denmark for comparative
captures of young flat fish.

The size of the various parts of the trawl is as follows:

Otter boards . . . . . . . . . . . 80 % 37 cm
Footrope . . . . ... . ... . 7 Meters
Headiline: « . « ¢« & « w5 ¢ = = = B —

Total length Vs i@ e 9 =
Width of meshes in belly 1 em (1 side of mesh)
- - = -codend 7mm(l — - — )
This trawl is drawn from a motor boat with a rapidity of ca. 1 mile per hour.
Fig. 2—4 represent a table of the capture of the different annual series of the plaice in Ring-
kebing Fiord in the years 1910, 1911 and 1912 ]

') For details concerning the Hvide Sande camal 1. am obliged to the chief engineer of the Water Works Mr.
WESTERGAARD. A securing of the canal was commenced in the summer of 1912.
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The figures on the charts (Fig. 2—4) indicate the capture calculated per hour for each of the
series, the number of individuals of the 0-group coming first, then the number of individuals of I-group
and so on.

It will be seen from Fig. 2 that a rather considerable number of plaice of the 0-group occurred
in the fiord in the summer of 1910, but proportionately few older specimens. This shows quite
plainly that the spring immigration of older specimens only has been very slight.

The investigations in the summer of 1912 point quite in the same direction (Fig. 4). We make the
same observation here, that the specimens of the older series occur only in quile an insignificant quantity
in proportion to the specimens of the 0-group, and here it should moreover be taken into consideration
that the specimens of the I-group might originate from the fiord’s own O-group from 1911, and the
specimens of the II-group from the fiord’s own 0-group from 1910.

In the summer of 1911 the fishing experiments in the fiord showed about the same quantity of
the 0-group and of the I-group, but only few of both groups (Fig. 8). The specimens of the I-group
may originate from the fiord’s own 0-group from 1910. Bul proportionately more specimens ol the
II-group occurred than in 1910 and 1912, and these must either have immigrated as I-group in the
autumn of 1910 or in the winter of 1910—11, or as Il-group in the period April—July 19117).

If we compare the captures of the 0O-group of the plaice in Ringkebing Fiord with the captures
in Hjerting Fiord and in Nissum Bredning and the Limfiord, or the captures off the open West coast,
we shall notice several condilions of peculiar interest (Fig. 7—10). In 1910 when the Hvide Sande
canal was still narrow, from ca. 26—80 melers, considerably more plaice were captured per hour
in the Hjerting Fiord, on the West coast of Fang, Skallingen, and in the area Blaa-
vand—Sendervig than in the Ringkebing Fiord (Fig. 7). In the summer of 1911, when the breadth
of the Hvide Sande canal had increased to 180 meters, the Ringkebing Fiord was not so much behind
the other localities, and in 1912 when the breadth of the Hvide Sande canal had increased to ca.
300 melers, the capture in Ringkebing Fiord approaches still more the capture in Hjerting Fiord and
Nissum Bredning, and now it surpassed quite the captures in the area Blaavand—Sendervig and
Sendervig—Thyboren.

The average numbers availlable here are as follows:

Average number

Year Place of plaice of the N“m}fer L
0-group pr. hour Slatiars

1910. Ringkebing Fiord . . . . . . . . . . 38 12

— Hjerting Fiord . . . . . . . . . . . 9 7

—  West side of Fang—Skallingen . . . . . 83 7

—  Blaavand—Sendervig . . .. . . . . . . 58 2
1911. Ringkebing Fiord . . . . . . . . . . 8 9

—  Hjerting Fiord . . . . . . . . . . . 13 7

— Nissum Bredning . . . . . . . . . . 35 6

—  West side of Fang - Skallingen . . . . . 8 7

— Blaavand—Sendervig. . . . . . . . . 12 6

—  Sendervig—Thyboren . . . . . . . . 20 7
1912. Ringkebing Fiord . . . . . . . . . . 239 16

— Hjerting Fiord . . . . . . . . . . . 284 7

—  Nissum Bredning . . . . . . . . . . 482 7 "

—  West side of Fang—Skallingen . . . . . 337 4

— Blaavand—Sendervig. . . . . . . . . 56 5

—  Sendervig—Thyborgn. . . . . . . . . 121 7

1) We reckon here that the plaice were hatched on April 1st.
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If we regard the average capture of the 0-group of the plaice in Ringkebing Fiord as a unit for
each of the three years, the capture will for the other areas look as follows:

1910. Ringkebing Fiord . . . . . . . . . . . . 1
—  Hjerting Fiord. . . . . e e e e .. 25
—  Waest side of Fane— Skallmqen. -
—  Blaavand—Sendervig . . . . . . . . . . . 15

1911. Ringkebing Fiord. . . . . . . . . . . . . 1
0 herting Biord . : . . o o« ow s v o« w e e, LB
~ Nissam Bredning.. . . « . . . « « o o« . . 44
—  West side of Fang—Skallingen. . . . . . . . 10
—  Blaavand—Sendervig . . . . . . . . . . . 15
—  Sendervig—Thyboren . . . . . . . . . . . 2b

1912 Ringhkebing Fiord. : . . . . « + « « = . « 1
— Hierting Biord: . : = « w - = « » + @ = =« L2
= U Niissany Bredoing . s oz - s s oo ow v w2l
—  West side of Fang—Skallingen. . . . . . . . 14
— Blaavand—Sendervig . . . . . . . . . . . 023
—  Sendervig—Thyborgn . . . . . . . . . . . 05

This fact suggests that the very breadth of the canal has had an influence
upon the number of plaice which invaded the fiord.

If we compare the captures of the I-group in Ringkebing Fmrd w1th the captures in
Hjerting Fiord in 1910, it will be seen that the predominance is far greater for Hjerting Fiord for the
I-group than it was for the O-group (Fig. 12 and 8).

This originates, essentially at least, from the fact that a considerable stock of the 0-group existed
in Hjerting Fiord in 1909 (Fig. 7) while in 1909 no stock at all existed of the 0-group of the plaice in
Ringkebing Fiord. (As mentioned before the plaice did not immigrate in the fiord itself till after the
opening of the Hvide Sande canal in March 1910). If we regard the charts represenling the frequency
of the I-group in the years 1911 and 1912, it will be seen that Ringkebing Fiord continually shows
fewer specimens than Hjerting Fiord and Nissum Bredning, the difference is not however as prominent
by far as it was in 1910 (Fig. 13 and 14).

As we find in all the years 1910, 1911 and 1912 that only proportionately few plaice of the
I-group and the older series have immigrated into Ringkebing Fiord in spring, it is natural to suppose
that the immigrations into the Limfiord and Hjerting Fiord have been of a similar nature. The inlets of
all these fiords are in the most shallow places of only small depth. It must be regarded as most prob-
able that the spring immigrations to the fiords quite predominantly comprise specimens of the 0-group.

In the different years in which flat fish are captured in practical fishery in Ringkebing Fiord a
far greater number of flounder than of plaice occur generally, also after the opening of the Hvide
Sande canal. This will already be seen from the official statistics, which for the years 1910—11
show the following captures of flounder and plaice in Ringkebing Fiord:

Plaice Flounder
1910 . . . . . . . . . (nothing) 128 873
i911 . . . . . . . . . 392 173 876

By observations of captures in fishing apparatus in the Nyminde Stream and in the South-
Eastern part of the fiord it has however appeared that just as many plaice as flounder may be caught
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Table 1. No. of Plaice and Flounder caught in the Southern and South-Eastern part
of the Ringkebing Fiord.
No. of Fish Percentage No. o-f Fish
captured pr. Gill-net X
Date Fishing apparatus Place of capture
Plaice |Flounder|| Plaice |Flounder|| Plaice |Flounder
1910. July 13..... 5 300 2 98 —— —_ Salmon-weel Nyminde Stream
— Bept: 10, .. . 30 100 23 77 — — Eel-Pound-nets —
— — 12, v v » 5 325 2 98 — — — —
— — 16, . ... 0 295 0 100 — - == —
— — 20, 555w -+ 210 2 98 — — — —
— —  26..... 25 280 8 92 — - -
— = Bena 15 250 6 94 — — —
— — BFiusnn 5 50 a 91 — — Eel-seine —
— Nov. 15..... 0 110 0 100 0 14 8 Gill-nets
— — A o - 10 100 9 91 1 13 8 — =
— — i T o 0 200 1] 100 0 22 9 -
— = M, 42 160 21 79 5 17 9 — —
— — 21 & s 6 210 3 97 1 23 9 — =
—  Dec. s v slaig 16 410 4 96 1 37 11 — =
1911. Febr. 11... .. 53 56 49 51 9 9 6 — —
— March 24, .. .. 26 35 43 57 7 9 4 — —
— Sept. 28. . ... 11 210 5 95 1 12 17 - S.-Eastern part of Fiord
— — T . 0 365 0 100 0 21 17 = —
- —  25.. 0 425 0 100 0 25 17 — - —
Oct R 12 185 6 94 1 11 17 — — —
— — 4. .. .. 25 415 6 94 1 24 17 — =
- — [ 0 570 0 100 0 34 17 — = —
— — 9uis oo 25 695 3 97 1 41 17 — — —
— 10: - « - & 20 450 4 96 1 26 17 — == =
— — 3 [y PSS 15 360 1 96 1 21 17 — — =
— — 12,0 44 - 0 685 0 100 0 40 17 - =
— — LY MR 30 275 10 90 2 16 147 — — —
= 18 5 415 1 99 0 24 117 — —
- R 25 395 6 94 1 23 17 — — —
— e e 30 205 13 87 2 12 17 — — —
— — 98 .. 3 90 3 97 1 15 6 - —
Nov. 15. . 94 14 87 13 16 2 6 — Nyminde Stream
— —  29.. 110 275 29 71 11 28 10 L —
— — 30. - 223 236 49 51 22 24 10 — ==
—  Dec. =S 213 255 46 54 13 16 16 — =
— —= B = o 263 174 60 40 16 11 16 — —
— — 4. . . . . 545 165 77 23 34 10 16 — _
— = 7 653 137 83 17 36 8 18 — —
— — B 0w 265 65 80 20 27 7 10 — —
— — 9, s w 157 71 69 31 16 7 10 = —
— — 11, 5% o 326 170 66 34 16 9 20 — —
— — 14. . 423 175 1 29 26 11 16 — —
— — 16 5 i = 266 154 63 37 17 10 16 — —
— = 18 s 381 140 73 27 24 9 16 = —
— — 20. - 157 75 68 32 13 6 12 — —
1912. Jan. 3. - 82 65 56 44 10 8 8 — —
- — o o 127 102 56 44 11 9 12 —
— = 14 <. o . 100 75 57 43 50 38 2 = —
= — 15, 5 v & 74 79 48 52 37 40 2 — =
— — 16. - - - - 109 91 55 45 44 36 21, — —
i = y i 126 120 51 49 42 40 3 — =
— — 18. - 117 65 64 36 59 33 2 —
- — 19. - 110 55 67 33 37 18 3 — —
— 20. - 97 80 b5 45 49 40 2 — —
— — 23, 143 53 73 27 34 18 3 — —
— — 25. - 186 65 74 26 62 22 3 — —
—_ == Bl 70 49 59 41 28 20 2, — —
— — 29. - 102 55 65 35 41 22 2 — —
—  Febr. 2.. ab 5 92 8 55 5 1 — —
— 5. . 114 35 77 23 36 10 31, —
— — 7. - 33 33 50 50 22 22 1Yy, — —
. 12, ¢ - o 69 35 66 34 46 23 i —
— 17. 54 25 68 32 36 17 1y, — -
AR EES L 68 17 80 20 45 11 W — =
— —  20.-..-- 168 38 82 18 84 19 2 — —
= — 21, - 211 34 86 14 70 1 3 — -
— — 22, . 175 41 81 19 58 14 3 — —-
— — 24 . 180 14 93 i 45 4 B = —
— March 2.---- 31 78 28 72 4 10 8 = —
— — 3. - 25 19 57 43 + 3 6 — —




(Table 1 continued.)

No. of Fish Percentage No. 0? Fish
captured pr. Gill-net e
Date Fishing apparatus Place of capture
Plaice |Flounder|| Plaice |Flounder| Plaice |Flounder
1912; Marceh 9. .. .. 18 7 72 28 5 2 4 Gill-nets Nyminde Stream
—_ — 26..... 41 8 84 16 21 4 2 — —
— May 28. . ... 47 230 17 83 — —_ Eel-weel —
— June 5. ..., 15 250 6 94 4 63 4 Gill-nets —
— Oct. 24, 15 125 11 89 2 16 8 — -
== —_ 26 o9s 28 196 13 87 4 24 8 — —
— —_ 28 v 5 s 12 55 18 82 2 9 6 — -—
— — 28000 e 0 35 0 100 0 6 8 — —
— Dee: B, « mos 0 1561 — 100 0 11 14 — —
— —_ BB el 8 190 4 96 1 16 12 — —
1913. Jan. B . . o 8 69 10 90 1 7 10 — —
— — T % 6 90 6 94 1 9 10 — —
— — 2. . 3 44 6 94 1 11 4 — —
— — 25. 1 b4 2 98 0 14 4 —
— — 28 el 1 26 4 96 1 26 1 — —
— -— B0 el s 3 152 2 98 1 38 4 —_ —
— Febr.. 1. .. .. 5 211 2 98 1 60 ar, — —
— — bl o o 2 46 4 96 0 8 6 - —_
— — D [ [ R~ 8 141 b 95 2 28 5 —_— —
— — 12 e aie 12 107 10 90 1 12 9 —_ —
— - - 11 15 126 11 89 — —_ — == e
If we summarize the figures of Tab. 1,
we get the following result:
No. of Fish captured Percentage
Month
Plaice Flounder Plaice Flounder
e BT EREE o0 by S S 5 300 2 98
— SEP e s e 84 1510 5 95
— ENovBB e o e 58 780 7 93
— Beehr o s b e e e s 16 410 4 96
10 [ SRR 11 ) A R A 53 56 49 51
— March........... 26 35 43 57
e 1 1000 1 99
— Ol L e e g 190 4740 4 96
= RIGHBT s L e e 427 525 45 55
— i DEERT N G e s e s 3649 1581 70 30
G A e R e, 1443 954 60 40
— Febr.......c00u00- 1127 271 80 20
= IMAareh i v G 4 e sw g 115 112 51 49
T S e e 47 230 17 83
i JERB D gl B e 15 250 6 94
— et e e e = 55 410 12 88
— BechE M s e o v s 8 341 2 98
1913, Jan. ... ......... 22 435 5 95
—: CEehrplis w0 s e v 8 s 42 631 6 94
According to Table 1 we get the following
No. of Plaice and Flounder caught pr. Gill net in the Ringkebing Fiord.
No. of Fish captured : No. of Fish captured
Month pr. Gill net Month pr. Gill net
Plaice Flounder Plaice | Flounder
1910, Novhrs . iz - G b ae e s 1.35 18.14 3 4 LU ) S P O S 30.38 - 20.08
—=  Deebrs ooz el it 6 s 5wl 1.45 37.27 w— VHEBT s s s e s wow el b 50.09 12.31
—  MAeH oo o o s osow o e 5.75 5.60
191E. “Beblw boo w o o 5w b s 8.83 9.33 — v o 3.75 62.50
—.  Maich .o soeeils e = oD 6.50 8.76 —  Oeb... .. eeiies s e 1.83 13.67
= Sepliie a e el 0.22 19.61 —  Deebie it 6 e 5 A% s ae 0.31 13.12
— Ok s b e 0.98 2456
— NOVDE, 2/ 5 & aices & & 4 iamios 16.42 20.19 5 57 i P T o B e 0.67 13.18
= BEEDR ¢ owou avi A Boel e S S 21.98 9.52 — BBl s 5 o e i wme s sie 1.79 26.85
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in autumn and winter and sometimes even considerably more. This must arise from the fact
that a considerable immigration of plaice takes place to the fiord in autumn. If we look
at table 1, which represents the capture of plaice and flounder for a longer period, it will be seen that
the capture of flounder is about the same at all seasons of the year, but that the capture of plaice in two
of the three winters in the period 1910—13 has surpassed the summer capture many times. As the

plaice otherwise in shallow water show an inclination to squeeze themselves into the bottom in winter,

2
1oe

a0

&0

7 Flounder /\ Flounder

. ~ [ ]\

30 R .
5 Plalce Ty Plaice

ey B EEN|
n r"' J b J s O

VIL VvIII IX X XI XII I Im I v v VI VII viiI IX X XI XII I I I IV VvV VI VII Vil IX X XI XII 1
1910 1911

I I
1912 1913

Fig. 5. Percentage of Plaice and Flounder caught in the Ringkebing Fiord in the various months from
July 1910 till February 1913,

this difference in the capture must be explained in the way that the stock of plaice has been many
times greater in winter than in summer.

Table 1 shows that the great captures of plaice began very suddenly in November 1911. An
enormous immigration of fish must then have taken place, and it seemed to have continued for some

time. In the autumn of 1910 (or in the winter of 1910—11) the immigration of plaice seems to have
No.of Plaice
50

45

40 S

| | @ \

10

s

-’ -~

5 & fnc. ~ I B ) (R R I e I
555555555 5 e

XI XI I I W@ IV V VI VII VIIT IX X XI Xn 1 1 1@ IV V VI VIVIDI IX X XI X I I
1910 1911 1912 1913

Fig. 6. No. of Plaice caught per Gill net in the Ringkebing Fiord in the various months from November 1910
till February 1913.

been less considerable. In the winter of 1912—13 no immigration of plaice to the Nyminde Stream could
be traced. The immigration was however plainly observable in other parts of the fiord (Tipperne,
Falen Deep) but observations as to the exact numbers of individuals captured there are not to hand.

A priori it might be supposed that the majority of the numerous plaice which were captured in
the Nyminde Stream in the winter of 1910—11 and especially in 1911—12, might originate from one of
the following places: '

1) the Nyminde Stream itself
2) the Ringkebing Fiord
3) the North Sea.
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In the Nyminde Stream the majority of the specimens can certainly not have grown up. In
this case the enormous difference in the summer and winter captures as shown by table 1 and Fig. 6
would not have occurred. Moreover it is quite improbable in such a small area as the Nyminde Stream
that so many plaice should grow up, that the captures could become as great as they were especially
in the winter of 1911—12.

In the Ringkebing Fiord the majority of the plaice cannot have grown up either. The
fishing experiments in the summer of 1910, 1911 and 1912 showed that the specimens older than the
0-group were only few. Were we however to suppose that they had grown up in Ringkebing Fiord, we
must imagine that they must have originated chiefly from the 0-group immigrated in 1910, but though
the two youngest series of the plaice grow proportionately quickly in Ringkebing Fiord, the specimens
of the 0-group from 1910 could not have reached the size of the majority captured in
the winter of 1911—12. This may be seen by comparing table 2 (which represents the measurements
of plaice caught in Ringkebing Fiord in the winter of 1911—12), with the tables 3—7 which represent
the size of the various annual series of plaice captured in Ringkebing Fiord in 1910—1912.

The specimens of the 0-group from 1910 had in the winter of 1911—12 (as I-group) attained a
size between I-group in 1911 and II-group in 1912, but even the specimens of this last series had by far
not obtained the size of the majority of the plaice captured in 1911—12.

The plaice caplured in the Nyminde Stream with gill nets between 15. November 1911 and
96. March 1912 had the following size:

Caleulated
Length in cm Total number pro 10 000 specimens

13 5 q
14 11 15
15 27 41
16 53 80
i57) 96 144
18 180 271
19 263 395
20 365 549
21 507 762
22 720 1082
23 891 1339
24 981 1475
25 1110 1 669
26 : 647 973
27 374 562
28 218 328
29 117 176
30 64 96
31 16 24
32 7 10

Total: 6652 10 000

The average size of those 6652 plaice was 23.4 cm and 384 per cents of them had a length
above 24 cm. The average size of the specimens of the IT-group captured in August 1912 in the fiord
was only 18.6 em and none reached a size beyond 24 cm (compare the tables 6—7). The specimens
of the Il-group which were captured in the fiord in 1911 were of a similar size as those captured in
August 1912, namely of an average length of 19.1 cm (Table 5).
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Table 2. Size of Plaice caplured in the Nyminde Stream with Gill-nets
(those of 28.—5.—1912 captured with Eel-weel).

Datum

Sex

1911

15. Nov.| 22. Nov.

1911

3+Q|gd @

1. Dec.
1911

2. Dee.
1911

4. Dec.
1911

d

2

7. Deec.

191
d

1

2

8. Dec.
1911

9. Dec. | 11. Dec.
1911 1911

gd Q|8 @

14. Dce.
1911

Q
10

16. Deec.
1911

13 em
14 —
15 —
16 —
17 —
18 —
19 —
20 —
21 —
22 —
23 —
24 —
25 ==
26 —
27 —
28 —
29 —
30 —
31 —
32 —

I ]

WM

—
=~ W2 o b ==

.
[

46

Do = ‘
SCi -

37
55
62
83
52
19

-

—

@Q"D—'M)—“L

18
30

48
53
30
26
16

o

24 16

e e =]
[ =]

| ir—t»—amm:E};:ﬁmwm| w1 | L
|.-nmc.o:7:-qaa:=mmw»—tl
(L]
=
—
=)

- |
|

|
1

oS =
| l
oW oo L b =

23
30 22
39 23
47 35
28 26
12 17
10 10

=1}
-1

— b2
[ 3]

=1 I 2O O == b =

= hS W= RO
L Ut W

K & L2
(=T 1}

[ A e
- ) U - 3

Total
number

117

100

118

271

370

283

147 118

81 76[1656 161

227 196

194

=
o
=3

Average
length em

23.7

24.7

24.6

24.7

24.0

241

24.9/24.3 23.9(24.2 242243 246244 244

23.6

2411245 245

Datam

Sex

5.

d

Jan.
1912

Q

d

16.

Jan. | 17.
1912 1

| d

Jan. | 18. Jan.
912 1912

0
Q
©
Q,
1

19. Jan.

1912

c. 23. Jan.
1912

13 em
14 —
15 —
16 —
17 —
18 —
19 —
20 —
21 —
22 —
23 —
24 —
26 —
26 —
27 —
28 —
29 —
30 —
31 —
32 —

MU

jury
HHW»&:JQHQ:»FM'

o= |

I

p—t
(=T I =7 =L

el A N -]

I

—

—
- G G W D 001 R

!

Gl =1 O = W T D

b

|

[

'—"—‘HL-P-‘J\\I&U\&!U‘F—‘I

- |

R R

lHWL\?mNU‘MﬁHl

mm-.lmum'

-
L=

- = D e =

~
—
MC.D-JU‘I—"

b

' —
HHD—‘HWC}-P-CGW‘-JWI
[y
SO, Y~ ST

|
I

= L1
R e

—

I
-J:Qc:trhwr-l.—-—-»—ll
DO &1 D D = 00 =]

—
—
b
=
[

B oSy O W
2] H=}
el A

[
i

|
o
I
|
\

|
o |
- |
|

[

-

o
o =1 D0y

(=

o

o ||

—

[ S T W S

I
| o~ |
|

|

—_
C=1
—

D2 =1 08 = b0 & W W

MMW'

I
|

Total
number

78

79

41

G4

63

64

36

46

28

GO

49 | 68

58 | 61 56 | 54 56

43

I 82 61

Average

length em

23.9

23.7

24.7

23.2

23.7

23.4

23.1

23.7

23.4

22.7

23.1|23.4

23.9|23.4 23.7 |23

4 232232 237

22.6 229

ot
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25, Jan 27. Jan. 99. Jan. | 2. Febr. | 5. Febr. | 7. Febr. | 12. Febr. | 17. Febr.| 18, Febr. | 20. Febr. | 21. Febr.
Datum 1912 1913 1912 1912 1912 1912 1912 1912 1912 1912 1912
Sex d Q|lg |lg 9 & 9l ¢ & Q| & |l 2|8 g Qfa €
13 cm - (= - == == == =] = == === = = 1 - - -
1 = S [ SO R SR I ) SR | | RO ) (R SIS SRR ) W |
5 — — e T Ral =l = S N e M e R R e IR S 1 3
16 — — = = = R T T I (RS I (R | | 1 2= e 1 3
17 — 1 1 1 1 TG | RS LS T ()| S S (| 1l o LA LS § 1
18 — L 2| 2 1 g 9 9 3 Al Fodl e gl Wl & T4:-81 10| 1 10
19 = + 7| 2 2 2 1 1! 8 2| 8 @2 1| 8 2| 3 2|14 36| 12 13
a0 — 5 4| 4 5 s 2| 8 92| 9 4| 3 —| 1 7| 2 6| 2 6| 6 9| 16 10
21 — 10 3| 5 4 4 4| 8 —|10 5| 2 2| 4 2| 5 4| 5 4|12 14| 18 17
29 _ 12 12| 9 6 9 6| 2 5| 7 10| 4 1| 4 6| 3 4| 3 3| 9 15| 16 13
23 — 22 10| 5 2 8 5| 6 2| 2 11 11l B8 B = 7 1| 5 11| 11 9
24 — st A0 & 31t el 8 &| 7 B8 —i B 7| &£ 8| 5 4| & F JC A
25 15 11| 3 4 8 &l 2 =l 7 Rl = & ¥ &) 8 1| 3 & 1L 2 8 5
96 = 3§ B 1 2 Al g el el el gL el o @liim s e e 2
oy A 8 B — 1 2 8 ailie 1 1 1 i s == B =, D il = 1 1 1
28 — 1 g = = g e el = g = == 1 9 = e T ] e e PO |
29 — g IR = T S B i R e — e e = e [ =
30 — 9« ol g e R e e R = e Pl e e [
31— e e | == o
89— e e e e = == == = =] = e
Total 108 78| 38 32 | 62 40| 31 24| 60 54| 19 14| 32 37| 32 22| 39 20| 72 96 |117 94
number
le‘;‘gfi‘l“’ifn 23.2 23.3‘22.1 22.3\23.0 23.0/22.7 23.0/21.9 226215 21.9/231 227/228 21.3/226 21.5/20.6 21.0/20.7 20.8
292. Febr. | 24. Febr. | 2. March | 3. March | 9. March | 26. March | ¢. 28. May| 5. June | 24. Oct. | 26. Oct. | 28. Oct.
Datum 1912 1912 1912 1912 1912 1912 1912 1912 1912 1912 1912
Sex d Q@ | d 2|8 2|8 2|8 2|5 Q|F Q| F+| d+ | F+Q | 7+8
11 em - - — — - - = = = =] = =] = = — 1 — —_
13 — —_ = = 7| IR ) S | e = = = = =
4 — . 8 4 1 [T P (S U (S e S [ (e — 1 — )
15 — 1 2 2 ISR R O LSRR S TR T = — = .
16 — 2 5 B 1B i B | =G R e — s =
17 — 4 10 i o (O T/ S R (R R (R (I S - = - —
18 — 9 12 [+H44 ) = =, 38 =[| 1 2 T [ I (s | = = == 1
18 — 13 11 | 16 8| 4 2| 1 1 4 1 1 ; ) (1 = 1 1 1
20 — 7 12 | 19 o SO | St (8 (R O 9 ‘a| 5. '™ — 3 1 3
ol = 1B 7 10 10| o T 1 oy o1 a1 g ig| v g = 3 7 2
98 13 12 8 s 2 —1 3 43l 2 4 4 Al 4 o’ 1 2 7 2
23 _ 3 7 4 g @ "l 3. 1| = =] 5B @ = 3 2 1 P 2
94 = A | 1 700 = TR - ST | B R SR B S — 1 2 4 1
%5 — 79 g — | — .1 = 4 o= 1 dl = = 5 2 3 =
95 I R T = = i d il == = 9 L 3 -
a7 T DR R S [ [ | 1. 20 1 L 2 — — =
28 = SR R R e T [ [ 1 = = L=
29 — SRR e | R (S P | 1 = 8 -
30 — i Emits B S e S (S — ot e !
31 — e e Ll e e e e ] [N - _ .
52, o IRl | S = s 1 R — = - I,
nE&tﬁ}ar 8 89 | 94 8 | 20 11| 11 14| 12 6 | 24 17| 29 19 15 14 28 12
leﬁgfgag‘fn 21.0 19.9[19.2 183|221 224|213 22.1/20.7 21.2/22.0 224|189 183 253 29.7 22.7 21.1
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Datum

Sex

28. Dec.
1912

dg+e

g +Q

6. Jan.
1913

7. Jan.
1913

g+ Q

25. Ja
1913

& +Q

28. Jan.
1913

n,

30. Jan.
1913

1913

-+ 2 d‘Jr-QE-i-Q g+eQ

1. Febr.

8. Febr.
1913

11. Febr.
1913

g+ e

12. Febr.

1913

14. Febr.
1913

c+e|o+e

13 em
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Total
number

AREHAERIE

Average

length em

21.

3 20.2

22.0

lMMHWMWI\?»—dl

L 15

20.3 20.3 20.3

Table 4. Size and age of Plaice captured in the
Nyminde Stream (part of Ringkebing Fiord),
1.—4. July 1910.

St. 1423--26.
Table 3. Size and age of Plaice captured in the SRR
. . - ec 5
Ringkebing Fiord. 4.—7. July 1910. ;:;ITIC( Age-group l 0 1 ‘ It \ B i
St. 1427, 1430, 143233, 1437—39. 1. April | Agedn years || ¥ | 3% | 2% |8 %
_ i —
Reckoned | Age-group “ 0 \ 1 11 Length in cm

from Total 2 1 LY e o 1
1. April | Age in yearsJ A l L I L 3 25 . . 1 25
=T 4 107 — — | 107
Length in cm 5 43 = e i
6 25 | - 25
3 2 — = 4 7 7 1| = | = 8
4 4 — e 4 8 i 5 A i 5
5 = L 8 9 A s iR 3 34
6 18 = e 18 10 = 55 — — 55
" - . - 5 11 — 40 | — — 40
| 12 — | 20| — = 20
8 17 — — 117 13 - g | _ E 5
16 — 1 = 1 14 It 7 - 7
20 — — 1 1 15 == 5 —= — 5
Total B |11 1 83 ok ool S R -
17 2 3 3 — 6
Average length 6.5 | 16.0 | 200 — 18 - 1 2 — 3
- 20 — - 1 — 1
25 = S 1 1
Total 214 [ 178 | 8 | 1 401
Average length 44 | 108 | 174 | 25.0 e

ol
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Table 5. Size and age of Plaice captured in the Ringkebing Fiord from 18.—2I1. August 1911.
St. 1734—38, 1740, 1746, 1748.

Sex i Q g+
Reckoned |  Age-group I ‘ 1 ‘ ur | 2 1 1 | m | 2 o | 1| m|m| 9
from — Total Total Total
1. April | Age in years || 15/, | 25/, | 3%, | ? 18 | 285 | 8%, | ? g |10 | 251|300y | ?
Length in em
3 L. — _ ol L L8 _ — o L e |}t - _ Wl o
4 = — o — - . 5 ) e L - a = [ =
5 — | = o | K CH Al e 1 il [ S 1
6 — = — = L L2 e [ gl | g oo I e 9
7 — = = |2 i, = e = — g == == 14
8 S e = = = = | = § = === 8
9 = = e s e o = S SOT R | A R 17
10 = = || = [= | = — [ = —p I e Tl s e | 14
T p) = = 2 2 - - 1 3 7 2| — [|"— | 2 12
12 2 - e 9 1 L — N 1 - a2 3
13 1 Ly — | = 1 Ay [ s ) M gl e = ol = 5
14 2 | — — | = 3 7 1 _— | R I ) (T | — 11
15 g A 4 g (=il = | 2 100 |l = [l el = || B 14
16 4 1 — 1 6 4 3 = |1 8 = | B @[~= B 14
17 D) i | = | @ 8 8 e = | 5 13 — A0 B 8 [ =il 21
18 3 9 — 2 | 14 5 8 — | 2| 15 2 g |07 | — | & 29
19 9 Ao = = 8 1 g | — | 2 12 | —| 3|1 —| 2 20
20 — | 12 1| - 13 — 8 3 | 3| 14 - - |2 | 4| 3 27
21 — 7 1 1 9 — 1 il — 3 7 = [l 1| 4 16
922 — 2 | — | — 2 — 1l " = g} = 3| 1= 4
23 1 = |v = = 1 = 1 = [ 1 | 1| = [*= 9
924 == = 1 = L S| S (PR (RSO ) | S (S e N () (e 1
Total 23 | 41 3 | 7| 74 | 40 | 39 |15 | 98 | 70 | 63 | 80 | 7 |22 | 242
Average length 15.6 | 19.3 | 21.7 |f | — ||158 | 188 | 205 |_ — [ = |15.4 \19.1 21.0 | — =,

Table 6. Size and age of Plaice captured in the Ringkebing Fiord

14.—19. August 1912.
St. 1920 —1935.

Reckoned Age-group 0 I II III v ?
from Total
1. April | Age in years | ¢ %, | c.1%,|c.2%, | e85, [cds/, | ?
Length in cm

3 3 — — — — — 3

4 206 — — — — — 206

5 493 — = — — — 493

6 528 — S — — — 528

7 450 — - — — — 450

8 288 — — — — — 288

9 158 = — — — —_ 158

10 97 — — — — — 97

11 30 2 — — — — 32

12 — 3 — — — 3

13 — 3 — — — — 3

14 — 4 — — = — 4

15 — 11 1 — -— — 12

16 — 10 3 — — — 13

17 — 10 10 — — 1 21

18 — L 6 2 — — 12

19 — 3 6 1 — — 10

20 — 1 10 1 — — 12

21 — — 2 1 - = 3

22 — — — — — — —

23 — - 1 2 1 — 4

24 — — 1 1 i — 2

25 - — — — 1 — ;|

Total 2253 | 51 40 8 | 2 1 2355

Average length 65 | 156 18.6 20.8 | 240 | = =
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Table 7. Size and age of Plaice captured in the
Nyminde Stream, Ringkebing Fjord,
17. August 1912,

St. 1933. Table 8. Size and age of Plaice captured
i th N wEd S i
Hedkon€d | Age-grovp 0 " i it in the N_01th Sea close S. and N. of
o Total Nymindegab. 12. July 1910.
1. April |Age in years| c. 3/, [e. 15/, |¢. 2%/, [€.3%, 5. Mil—4o.
Lengthi in bt Reckoned | Age-group 1 0 l 1
8 5 = from Total
9 2; iy ry : 2; 1. April |Age in years 8 ‘ 18
10 59 = = 59 ‘
11 27 = = e a7 Length in em
13 I | S B S _ 5 53 — 53
14 = 2 - = ) 6 o = 9
15 - 4 = s 4 7] — - =
16 = 3 1 =4 4 8 = 4 4
17 — | = 3 | = 5 9 - 18 #
18 = & | %1 2 6 1 = o 2
19 ! 9 = 9 11 = = —
20 - — 5 e 5 12 - 1 1
21 - | - 1 1 2 Total 58 22 k 80
22 — o ] — s S
= — = 3 : Average length | 50 | 92 =
24 = — — 1 1
Total 1o [ 14 | 18 | 6 \ 143
Average length || 100 | 160 | 188 | 212 | —

Table 9. Size and age of Plaice captured in the North Sea from off Keergaarde Bn. to off S. Lyngvig.
3.—4. August 1911.
St. 1680—1685.

Sex ' g Q g+Q
Reckoned | Age-group I II I 1T 0 . S l 11
from Total — Total Total
1. April | Age in years| 1%/, 2 1Y, 245 o ‘ 1 24
Length in c¢m
4 — = — = — L 7 = e 7
5 = = — - ok - 42 e - 42
6 = — e = = 28 = in 28
7 — ol = - — — 1 — - 1
8 - e -5 n_| 9 . i _ —
9 12 - 12 12 = 12 i 24 = 24
10 1 20 A 20 31 31 — 51 . 51
11 6 — 6 16 e 16 - 22 — 22
12 1 = 1 q — 1 = 2 s, 2
13 — 2. S 1 = 1 1| 1 = 1
14 — 1 1 = = — = = 1 1
17 = it — 1 . 1 - 1 — 1
21 - = = 2 ) = ulle ) 2
Total 39 | 1 40 62 2 | 64 78 101 \ 3 1 182
Average length 9.9 } 14.0 - 10.3 a1 | = 5.3 10.1 | 8.7 | =
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Table 10. Size and age of Plaice captured in the North Sea

from off Vederse to 1 mile N. of Harboere. 4. August 1911.
St. 1686—1691.

Sex d Q d+ Q
Reckoned Age-group I 1 0 1
from Total
1. April | Age in years || 14, | 1%, | %, | 1%,
Length in em
1 — — 10 - 10
5 — = 67 = 67
6 = = 46 = 46
7 = = = — i
8 == ) N — -
9 2 2 = 4 4
10 4 1 = 5 5
11 7 9 — 16 16
12 4 4 — 8 8
13 = 4 = 4 4
Total 17 20 | 123 | 37 | 160
Average length 108 | 114 | 53 | 111 | —

Table 11. Size and age of Plaice captured in the North Sea from 2 miles S. of Kewergaarde Bn.

to off Haurvig Beacon. 3. August 1912.
St. 1894 —1898.

Sex d Q g+
“Reckoned | Age-group || I \ 11 I mo|omo| e 0 I mo| o | o9
from Total Total Total
1. April Age in years | 14/, | 24/, 145 | 245 | 3 Y ? it T | 2% 3%, ?
Length in cm

4 i — = - — - o T = o = = 4

5 = = — = — e — =| 137 | — | — e - 137

6 e = — — = = 1o || = | = = = 109

7 ol ==, — — — = = = Pl = = — = 7

8 = = — - o = = — 5l = == — o 5

9 1 o 1 = - = e — 1 1 = = — 2

10 5 " 5 5 = = = 5 M N ) = . 1 10

11 2 ) 2 — = — 1 1 - 2 - - 1 3

12 1 - 1 1 - . — 1 = 2 o e 2

13 = = = 1 - 1 e 2 = 1 - 1 — 2

14 = 1 1 o = e = = 1 _ - i 1

15 = 1 1 o = = — =l = 1 o — 1

16 . o = . 1 — = 1 —| = 1 . — 1

Total 9 | 2 11 7 1 1 1 10 263 | 16 3 | 1 1 284
Average length 10.3[ 14.5 - 10.7 | 15.0| 13.0[ = | - 5.5 | 10.5| 15.0| AFr[ls— =

Table 12. Size and age of Plaice captured in the North Sea

from off Vedersg Beacon to off Harboere. 4. August 1912.
St. 1899—1904.

Sex g+ 9

Reckoned Age-group 0 I |

from = Total
1. April | Age in eyars Y 14/,

. Length in em

4 1 . 1

g 84 - 84

§ 291 — 291

7 29 - 29

5 1 1) 2

9 = bo—x —

10 =5 _ i

11 = - e

- - 1(Q) 1

= - 1(3) 1

Total 406 l 3 109

Average length 5.9 1 11.0 ‘ —
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The fishing experiments carried on in Ringkebing Fiord suggest then that a considerabje immigra-
tion of plaice from ca. 15—30 c¢m in length and of an average size of ca. 24 cm has taken place in the
autumn of 1911, and a similar immigration, but on a smaller scale, must be supposed to have taken
place in the autumn of 1910.

Whether such an autumn immigration of young plaice is a common phenomenon is a queslion
which has not yet been sufficiently elucidated. By the numerous marking experiments from the Northern
European countries of later years, it has become evident that the immigration tendency of the plaice in
early spring goes towards the coasts, and later in spring and at the beginning of summer outwards
to deeper water. Several experiments have on the other hand indicated that the migration still
in autumn tends outwards (see e. g. A. C. Reicaarp: »Die deutschen Versuche mit gezeichneten
Schollen« II Ber. Versuch No. 58), while other experiments have pointed in the direction that the
migration tendency in autumn is an inward one (see for instance A. C. Jouansen: Contributions to the
biology of the Plaice II. Fig. 10 p. 84). We shall probably find here that the majority of the specimens
which migrate outwards in autumn approach maturity, their migration being a spawning migration,
while the majority of the specimens which move inwards in autumn are younger fish!). The investiga-
tions of MASTERMAN point in this direction. In working out the English trawl statistics for the years
1906—1909 he found that the average capture for the various months in the inshore areas Ay, B,, and
B, has 2 maxima: one spring and one autumn. Concerning this MASTERMAN writes as follows?):

»So far as small plaice are concerned, the inshore areas A, B, and B; show a curve which in
general character has a maximum in summer and a minimum in winter. In December, January,
February and March the catches are very low, falling well below 200 kilos pr. day, and probably
illustrating the hibernating habits of the young plaice. This is rather confirmed by the fact that, with
a slight exception in the case of C;, the small plaice in the offshore areas do not show any marked indica-
tion of increase during winter months — if anything, a slight decrease.

But the large increase up to over 600 kilos per diem in the inshore waters is not regular. There
are two pronounced maxima, in the spring and autumn, separated by a fall in midsummer.

In A; the maxima are about equal at 650 kilos, in the contiguous area (B,) they are not so
intense (300 and 400 kilos) and the autumn maximum is much larger than that of spring.

The secondary minimum is, in both areas, in the month of July and is greater in A; than in B,.
In other words, the inshore area shows more pronounced varialions than its seaward neighbour. There
can be little doubt that these maxima represent the well known spring and autumn inshore movements
of young plaice. In each area they are reflected in lesser degree in the »mediume plaice but the
category of »large« plaice shows no trace of them.

Area B, gives a curve of somewhat the same nature, with two maxima (spring and autumn)
and a winter minimum ).« {

Now it must be observed that the autumn maximum in the areas A; and B, might be explained
in another way than by immigration. _It might probably be explained only by supposing that the
migration towards the deeper areas diminishes or ceases at the beginning of autumn., A grealer accu-
mulation of young plaice would then take place here in autumn than in summer. The observations
which we have made in Ringkebing Fiord point however in the direction that MASTERMAN'S explanation
of the large autumn catch in A;, B, and By is right, at least partly, and in the same direction the
circumstance points that young plaice of a length of ca. 15—32 cm seem to be remarkably more

Y In the Kattegat and in the Belt Sea we have noticed certain facts which suggest that many older mature fish move
also towards the shores in autumn before they migrate to deeper water for the sake of spawning.

7y A. T. MasterMaN: Third Report on later stages of Pleuronectide (p. 7—8). Rapports et Procés-verbaux des Réunions.
Vol. XIV. 1912. )

3y Similar curves with a spring and an autumn maximum are also observed in Denmark in the Areas A; and A,. See
A. C, JoHANSEN and E. NEERGAARD-M@LLER: Biological-statistical Report on the Produce of the Danish Sea-fishery in 1910.

ot
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frequent in the autumn months (November, December) than at other seasons in Hjerting Fiord. Only
in the months of November and December, and sometimes in October and January, does the plaice
occur in Hjerting Fiord so frequently that the fishery pays the fishermen. A table of the monthly
capture in Hjerting Fiord in the years 1904—1912 is represented below:

Showing the yield of the Plaice Fishery in the Hjerling Fiord — kg.

January October November December
1904. . . . . — — 125 000 135 000
1906. . . . . — — 96 428 24 000
1906. . . . . — —_ 204 165 102 085
1907. . . . . == 20 000 85 938 52 812
1908. . . . . — —- 13 333 26 665
009 ... 8. — — 13 330 10 000
/10. . . . . — 3 33H 50 000 35 000
1125 11 LRl ol = 11125 66 425 49 200
1912. . . . . 30000 56 000 305 000 393 000

In the remaining months not so many plaice were caught in the fiord thal they are stated in
the official statistics.

The relatively large captures of plaice originate in the Horns Reel area (Northern part of Area A,
and B,) from the period Seplember—November, and in the Hjerting Fiord with Graadeep from the period
November—December. The large captures in Ringkebing Fiord originate in 1910 —-1911 from February
and March and in 1911—1912 from November—February. The further we get into the fiords and
inshore waters the later do we trace this autumn immigration.

After the opening of the Hvide Sande canal the extension of the plaice area was
increased by ca. 85 nautical square miles. The question arises naturally whether this increased area
also means an increase of the yield of the plaice-fishery. This question must undoubtedly be answered
in the affirmative, and the increase will probably not be quite insignificant. It should here be remarked
that fewer enemies of the plaice occur in the Ringkebing Fiord than in the open waters of the North Sea,
and that the two younger series grow quicker in the fiord than outside in the North Sea, (see tables
3—12 in the present treatise!)). Among the worst enemies of the young plaice in the North Sea must be
counted the dog fish (Acanthias vulgaris) and the cod (Gadus callarias). The first mentioned species
occurs only very seldom in Ringkebing Fiord, and the last is not frequent there either.

The essential importance of the fact that Ringkebing Fiord has become a feeding place for young
plaice is not to be sought in the fiord ilself but in the North Sea. Only a relatively small amount will
obtain a marketable size in the fiord itself, The majority will have migrated to the North Sea before
they reach such a size.

How much the yield of the plaice fishery in the North Sea will increase yearly in consequence
of the fact that Ringkebing Fiord has now become a feeding ground for young plaice, cannot be calculated.
Its importance as a feeding ground will evidently to an essential degree depend on the width of the
Hyide Sande canal. But in general it may be said that the feeding grounds for young plaice belong
to the areas which, according to their extent, coniribute most to the plaice production. It is a well
known fact that the greater part of the plaice fishery in the North Sea takes place in its Southern and
South-eastern part, in A;, A;, Ay, B, By, By, B;, C; and C;, thus in areas which partly comprise the
very feeding grounds for the young plaice and partly are situated in their immediate neighbourhood.

") The great difference in the average size of the specimens of the 0-Gr. taken in the Ringkebing Fiord and those

taken at the North Sea shores off the West coast of Jutland, show that most of the young plaice come to the Ringkebing Fiord
at a verv early stage, probably at the beginning of the bottom stage.
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In the North Sea the yield of the plaice fishery in the years 1907—1909 in the areas A, B and
C was ca. 47 000000 kg of a value of ca. 14500 000 Kr. on an average per year. The extent of these
areas totals ca. 71 000 nautical square miles, which means a yield of 662 kg and a value of ca. 204 Kr.
per square mile.

III. ON CHANGES IN THE FREQUENCY OF YOUNG PLAICE FROM
ONE YEAR TO ANOTHER IN THE SHORE-BELT OFF THE WEST
COAST OF JUTLAND ETC

In a previous paper: »On the variation in frequency of young plaice in Danish waters«?) I have
tried to show that the young plaice in different years are distributed most unequally off the coasts of
Denmark and appear with very different frequency, especially when we regard one particular area.

In the Horns Reef area the O-group of the plaice occurred in 1903 in greal abundance
but at the same lime it was rare in the Northern Kattegat. In 1904 a more equal apportionment
took place, and in 1905 and 1906 the situation was reversed.

In 1907 no investigations as to the frequency of the 0-group of the plaice were undertaken off
the West coast of Jutland with the fishing-apparatus which has generally been used for the comparalive
fishing experiments in Danish waters, viz: the Young Plaice Trawl (see p. 4).

In 1908 no investigations with Young Plaice Trawl were undertaken off the West coast of Jutl-
land, but the fry hatched in 1908 occurred as I-group in the fishing experiments in 1909. The chart
Fig. 11 indicates that rather considerable quantities of the 0-group of the plaice came to the coasts both
in the Horns Reef area, Tannis Bay and the Northern Kattegat in 1908.

In 1909 an average quantity of young plaice appeared in the Horns Reef area, while rather few
were captured in the Kattegat (Fig. 7).

In the fishing experiments in 1910 this result was confirmed with respect to the Horns Reef area:
Numerous specimens  of the I-group occurred in Hjerting Fiord and Graadeep. In the most Northern
part of the Kattegat numerous specimens of the I-group occurred likewise, but this must evidently be
ascribed to an immigration of young plaice from the Skagerak. That such an immigration of specimens
of ca.1 year has taken place before, has previously been pointed out by the author by means of fin-rays
investigations ?).

In 1910 an average quantity of the 0-group of the plaice appeared both in the Horns Reef area
and the Northern Kattegat (Fig. 8), but small numbers in the Southern Kattegat and in the Sound. The
fishing experiments in 1911 confirmed this distribution respecting the I-group. Proportionately few
specimens of the I-group occurred however in the Northern Kattegat.

In 1911 unusually small quantities of young plaice of the 0-group occurred in the Horns Reef
area and off the West Coast of Jutland on the whole. In the Skagerak the (-group was considerably
more frequent, though hardly as frequent as to reach the normal standard. On the other hand an unusual
number of young plaice occurred in the Kattegat, the Sound and the Belt Sea. (Fig. 9).

1) A. C. Jouansen: Contributions to the Biology of the Plaice III. 1908,

%) A. C. Jomansen: Bericht dber die dinischen Untersuchungen iiber die Schollenfischerei und die Schollenbestand
ete. 1910. On extensive migrations of young plaice see also:

H. C. Repekg: The distribution of the plaice on the Dutch coast. Rapports et Procés-verbaux. Vol. II1 1905.
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Fig. 7. Plaice of the 0-Gr. captured in fine meshed Young Plaice Trawl in the fishing
experiments from August 27th—October 14th 1909, calculated per hour. — August:
Stations in the North Sea South of Blaavands Huk, except those where the captures have
been 68, 69 and 168. — September: The stations off Fane and Skallingen with the
captures 68, 69, 168 and then from Blaavands Huk round Skagen to the Limfiord. —
October: The remaining stations in the Kattegat, the Belt Sea and the Sound.
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Fig. 8. Plaice of the 0-Gr. captured in fine meshed Young Plaice Trawl in the fishing

experiments from 1st—25th of July and 5th—30th of October 1910, calculated per hour.

— July: The stations in the North Sea, Ringkebing Fiord included. — October: The
remaining stations in the Skagerak, Kattegat and the Sound.



‘puereas jo 1seod sey
pue yjoN oy} ‘eifeg :JaqojoQ — ‘poydeoxe eilsg ‘veg 3[9g 9yl PUE PUBR[N[ JO }SBOD
1sey o) ‘yerafewg oty ul suonels A[Ie)sed jSOW oMy oy (loquojdag — ‘yerldeys ey
Ul suoije)s A[I9)5ea SO 0M] 213 1dI0Xd PEIY MOLIE U0 [JIM PUE[INL JO JSBOD S9N o1 Je
suonw)s :3snfny — tweg yjIoN ot ‘deapeein £q suonels :Lmp jo "[g—gg ‘pUL[EAS jo
JSEO0D 1SBE YJJON PUE 380D jsed :A[n[ Jo LT—0 ‘SPEay-MOlIe 0M] [IIM POYJIBW SUONE}S
oy], :A[np — -anoy Jad pojemores ‘Il U9 J2qo1PQ 03 U0l AMmp woly sjuduriradxa
Surysy a1 ur [Mel], 201e]d Sunox poysew ouy ur painjded 'In-p a9y jo d0me[d 0L Hig

o i Rl .0l

= = =
T [
sl s
LWe| \IM
/! R/ o e
A

pimolipy -

!
@

i rausgmmag

i T, |
PUBTEEN LY
H9Y 0N @E,J.v

L

‘puEeas
JO 9pIS Seq OY) :SPEIY-MOIIE OM] T[JIM PIYIEW SUONE)S 9], :I3UWSAON — 'puUNOS
a3 ySnoayj pue[eag pUNOI suolje)s U} pue eifeg ‘pue[eag Jo 3ISBOD 1S9AN 92U} ‘ueuny
Jo 15v00 JSEE 9Yj ‘puepaSue] je suonels o, :Jaquwoidag — 'SAIST[OUI @lFy ‘4[9g oMl
9y} ydnoiy} umop woung JO JSBOD YION O} }B SUONEIS I} JIOACIIOW ‘@SUIES J8 SUOTIE]S
oy} Surpnpouy puepinp jo 3seod sey 9} fuole umop uafeys punol usyy papnjour Fumu
-poag wmssiN pue pIog] SurqeySury ‘puepinf Jo ISBOD IS9pA O} 1B SUONEIS JAUI0 3} [[V
:3snfny — ‘pusg Jo 35B00 IS9M 9N JB SUONEIS 92ay) Iy :L[np — -anoy Iod pajend
-[e2 ‘[16] JIoqUUaAON JO U3[[—PUZ WOl Pue )07 Joquiajdeg—isie L[np woay symomwriadxa
Surysy ay3 ur [mea], 29te[d Sunox poysew auy ul paanjdes -an-Q 9y} Jo 90 6 ST

= i
i1 il n -3

=3

[y

]

\\J.uss::. W

\/MW

e

R
n.:,:Sr
-

3%

DIHTAS

B

amey




punog ayj pue eag 3[og oyl ‘yeSolyey 2y} Ul SUOKE}S
Suturewas 9y, :12q039() — ‘"pIOGWIT 91} 0} UsFey§ PUNOI PUEB[INL JO ISBOD JS3AN 9U3
NY SspueAve[q JO JION WoIy UaY} ‘eue pue usfui[eys }e £z pPue ¢ ‘g saanideo ayj
M suonje)s oy, :Jaquoideg —
puno§ 271 pue lefoney ‘elaSeyg 2y} ul suorjels Suiurewral
Ay, 12 0)2(Q — °pepnoul ploiy SurqeySury ‘eeg YMON Iy} Ul suonwls oy :A[np —
anoy Jad pejernoren

0161 YI0E—WIG 1940300 WOy puw yigg—IsT Lmp wo sjuamiiedxe
Suiysy oY) Ul [Mel], 99Te[d Sunoj peyssw auy ul painjded "In-] 9y} JO DIB[J

¢Z pue ‘Ig ‘g weaq oaey saanjdes oY) aI2ym ISOT
3daoxe pueAre[d JO U[INOS BAS YRION I} Ul SUONEIS :ISNENY — °SPBIY MOIIE 0M)
1M payaewr ‘edg 3o oyj pue jefapey] oy ur suonel§ :[rady — -anoy Jad pejemoies
6061 WIFT T2q0120Q 01 UiLg Isndny wogy pue yiog [dy o3 ygr [udy woy sjuswnadxa
: el 81 Furysy sy ur [mel], 291e[g Sunog peysewr auy ur panjyded -In-] ayj Jo 2orelgd LT Sig
5 50 EEE i 5 u; o ] o 5 A ; 3
..@\E. g yraqny o .n.wa N |
5 e 5, b] /ﬁw.v £ m.m.
\;.w_..:.: spupsc \f\&s\ i ‘ —
B,
,@k :
m.: Wﬂ_ﬂ
| .. _
i _ N , I [
\ n_p.jﬂsm 7
1 0
{ Oy . {]
£ ,m\ % T
iy } A M .
11T AaNVT1 E ;
b
h.;.ﬁ_ivw,r_
e = s s 5
| Lopony
C.
dPDITE-IAS ADITIAITAS|LE
B
Lagn Giag &
- . .Q_&ﬁ
..\«A “... ks s 8 \m:i,.%.yJ 186
; SA - k@;ﬂﬂi“ﬂ \.\ smay ..:“u
TS ; 940N )
L e 2 7 . 5 . L s | o a EN

e



k)

‘puE[Eas JO }sB0I

yses pue [iIoN oy} ‘eiles 119qo3dnQ — -poydeoxa eufeg ‘ea§ jpag 92U} ‘puepin[ JO ISEOD

jseq U} ‘yereSeyS Ay} ul suopels A[121sEd 1SOW 0M] YL troquajdog — ‘yeiafeys
o3 ul suonmys A[e)sea jsoul oM} I} jdeoxe ‘pEay MOLIE SUO UM PUR[[ JO ISEOD
1594\ 29U} JB SUONEIS psngny — ...wmw yydopN ‘dospeerrn :Lmf Jo 1€—6E ‘puereag jo
15209 S8 YJION pue iseod jsey tAmfJo [ILT—UI0T ‘SPEST MOLIE 0M} UM PIyIell SUor}
-B1g :£gnp — anoy aod pejemores ‘gI6I U9 200 03 TIOI Amp woy spuaurRdxd
Surysy oy} ur mes], fEld funox poysew auy Ul paanjded IH-T 2y} Jo e[ FI 81

‘pue[eas

JO 9pis 1SEF SU} :SPESY MOLIE 0M] (LM PIYIEUl SUOREIS YL :I2(WIAON — "punos
ay; ySnoayy pue[eag punol uwayy pue safeg ‘pum[Eag JO I5L0D ISIM AN ‘uauny Jo }se0D
1583 2y} ‘puepafue] je suones Ayl cxoquaidag — AUl BIFF Yod INIT AW
YHNOIY) TMOp TAUM, JO }SE0d YIION AU} e SUONEIS 91} J2A03I0UW ‘gsuIEg je SUone}s 2y}
Supnpeur ‘puepnr jo jseod jsed 273 Juoe UMOp woSexg punos Uy} ‘papnpoul Surupaig
wmssiN pue plor Suigeyfury ‘pUBHnL JO ISL0d IS9M 973 ® suorjels 213 Jo 183l 9y} [[V
:3snfny — ‘euwg Jo }SE0D 1S3AN U} JB SUONES 3917} BT :£np — -anoy 1ad paje[mored
‘I161 JaqU2A0N JO YI[[—pPUg WOl pue Uilog tequiaydog —3isie Amr woyy syuamradxe
Sumysy 9y} uwl [Mel], 99re[d Sunox paysaw auy ul paamydes ~an-[ 913 Jo 29eld gl ‘B4

. .01

3 vanr

.

\Au TN

.4.»......!.:.q R ceicd
”_onmhL%ﬁwa.i MAWH:\WS of =
_|WE a:m% 90N
K] T

po_p

T er

urrnang]

i N

p)
|

Fvapehigg -

oo =f @

|

NYT1TFCS

LYo

. mvmpar

moﬁmﬂm»:%wm.m,?

| pusrwrray

ATt

L,j{\\

g o




26

The fishing experiments in 1912 confirmed this result with regard to the North Sea. An unusually
small number of the I-group occurred here (Fig. 14).

In 1912 the comparative fishing experiments were carried through to a similar extent as in the
preceding year. In this year, larger quantities of the 0-group of the plaice occurred along
the entire West coast of Jutland than in any of the other years from which we
possess fairly extensive investigations: 19051), 1909,1910 and 1911 (Fig. 7—10). In the Southern
Kattegat and in the Belts only small quantities of young plaice occurred. The distribution of the 0-group
in 1912 was on the whole very similar to that in 1905, but both along the entire West coast and in
the most Northern part of the Kattegat the young plaice were more numerous than in 1905. 1)

By comparing the quantity of young plaice captured per hour in the North Sea and the Skagerak
with the numbers captured in the Kattegat and Belt Sea it should be remembered that the captures
in the first named waters have mostly taken place in July, August and September, and in the latter ones
mostly in September, October and November. — In September and especially in October and No-
vember very many plaice of the 0-group move out to greater depths than those where the fishing experi-
ments with the Young Plaice Trawl have taken place (from ca. 0.7—3 meters, depth), and thus the
captures in those months become much smaller than in July and August. How great the difference is,
appears on the charts Fig. 9 and Fig. 10, which among other things illustrate captures at different
seasons but at the same places in the Sound.

!) See A. C. Jouansen- Contributions to the Biology of the Plaice III 1908. By comparisons as to the frequency of the
0-group in different years, it should be remembered that the fishing-apparatus employed in 1905 and 1906 was somewhat smaller
than that employed in the years 1907—1912. The length of the foot rope was in 1905—1906 c. 5 meters, in all later years

7 meters. The figures from 1905 and 1906 should be multiplied by ¢. 1.5 to be comparable with the figures from the rest of
the years.




