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I. Introduction.

Material of observations.

ORr some years the lack of a research steamer made it impossible from Danish side to undertake fishing
F experiments in the open North Sea and it was only possible to investigate the varying density and
growth of the plaice population by means of information afforded by the fishery statistics and by the
examination of marketable plaice. Although these means enabled one to follow in broad outlines the
changes produced by the war conditions, yet one felt very keenly the need for more direct information
in order to give a detailed picture of the present composition of the plaice population in the Horns Reef
area, where the Danish plaice fishery in the North Sea mainly takes place. Therefore on the first cruise
in the Danish waters with the new research steamer “Dana”, one of the chief tasks was to carry out
fishing experiments with special regard to plaice.

During the cruise in September 1922 Dr. A. C. JouansEn worked 33 Stations in the Horns Reef
area from the coast to 5°39 E. L. and between 55°00 and 56°08 N. Lat. (laid down in Fig. 2). The appa-
ratus used was a 50 feet otter-trawl with extra cod-end and the experiments lasted from '/, hour to 2 hours
at each station, all the plaice caught being counted and as a rule measured. At most of the stations the
age was determined from the otoliths and the sex noted for all individuals, excepts those of the 0-group.
But at 12 stations, where the catches were very large, the age and sex were determined for a portion only
of the specimens occurring in the length groups most frequently represented, and the remainder of the
specimens were distributed in proportion to those examined. The observations are fully recorded in the
Tables of Measurements A.

As a supplement to the fishing experiments, a series of measurements of marketable plaice from

the Horns Reef area, landed in Esbjerg, was carried out during September to November 1922, chiefly in
October. A total of 23,299 plaice were measured, distributed among 247 samples, of which 145 belonged
to catches taken in the part of the international area B, situated north of Horns Reef, this part of B,
being, at the time, much richer of marketable plaice than the still more densely populated area west of Graa
Deep. The measurements are recorded in Table of Measurements B.

Finally Dr. A. C. JonanseN has placed at my disposal the records of the marking and transplan-
tation experiments carried out in the Horns Reef area during 1920 and 1921, of which a full record will
not be given, but only the abstract contained in the figures and tables of section VI.

II. Density of plaice.

From the Tables of Measurements A the number of plaice of each age-group caught per hour
by a 50 feet otter-trawl has been calculated and the results are represented in Fig. 1. Fig. 2 gives the total
number of individuals caught per hour. The figures vary considerably even amongst neighbouring stations,
and a clearer view is obtained by considering average values for groups of stations. We therefore grouped
the stations according to six areas, bounded in the following way:
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Fig. 1.

Showing number of plaice of each age-group caught per hour by a 50 feet otter-trawl with extra cod-end. — September 1922.
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of Horns Reef, Depth: 0—20 metres

The average catch per hour, for each of these areas, is given in Table 1 and for the age-groups

0—IV represented diagrammatically in Fig. 4.

Table 1. Number of Plaice caught per hour by a 50 feet otter-trawl (with extra cod-end) in each Area. Sept. 1922,

1 100

Number of
Age-group............ 0 I 11 11T v v VI VII Total StAETHS
Area -

7 R e e e b o 263 275 353 49 12.3 1.1 0.7 954 7
B i s e wia o i sie s 181 41 65 8 1.6 0.4 .. 297 5
B b n e s i Al s s e 13 278 360 59 7.4 1.6 0.4 < s 719 7
A 0.6 36 78 17.5 44 0.8 0.3 138 4
B memismismae s v 7 31 131 62 16.4 2.4 .. 250 b
T 2.9 5.7 1.9 0.8 0.2 11.5 5
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Fig. 4. Diagram showing for each area the number of plaice of each of the age-groups 0—IV caught per hour by a 50 feet otter-

Age-Group I

Age-Group IT

Age-Group III

Age-Group IV

trawl with extra cod-end. — September 1922,

400

1 300

1 200



a. Variation of density in September 1922 according to locality.

The charts of Fig. 1 illustrate clearly the well-known fact that the young plaice live near to the
coast and gradually, as they grow older, move to the greater depths and spread over greater areas, some
of the older specimens still remaining in the coastal area.

The 0-group is, in September, found largely in the areas A, and A, , and it is not caught at
greater depths than 23 metres. On the whole, it is not much more frequent in A  than in A,. Each of
the other age-groups is on an average, of equal density in B, and A, and in these areas, it is several
times as numerously represented as in A,. Therefore within the 20 metres depth-curve the total density
of the plaice population, as measured by these catches, is three times as large south of Horns Reef as
north of Horns Reef. The I- and II-groups are most frequent in A, and B,, and they have both of them,
in a northerly to southerly direction, a maximum density about west of Graa Deep. The
I-group does not occur in depths of more than 36 metres. The Il-group is met with at all the stations except
two of the most westerly. The III-, IV- and V-groups are especially frequent in the areas A,, B,, B, and B_.
Outside the 20 metres curve they are not essentially more numerous in the southern (B, and B)) than in the
northern part (B)) of the waters investigated, and in the northerly to southerly direction, no maximum of
density is observed for these age-groups.

We have compared here the densily of the same age-group in various areas, but if instead, we
group the plaice according to size and for instance ask for the density of marketable plaice, we arrive at
quite another result because of the different growth rate north and south of Horns Reef. The density of
marketable plaice will be dealt with in section V.

b. Comparison of density in 1922 with density during the period 1903—1907.

From Danish side no experiments of fishing with otter-trawl have taken place since 1907, and
the examination of otoliths was not generally carried out before the summer of 1905. Therefore from the
fishing experiments undertaken in 1903 and 1904 and in the spring of 1905, we have no measure of the
density of separate age-groups, but we may, for plaice of a given size-group, compare the density found
in 1922 with that found at the earlier period.

In Fig. 2 and Fig. 3 the frequencies of plaice of lengths 10 —19 cm are represented. It will be
seen from these charts, that, in September 1922, the density of such plaice was in the
areas A, and B, three times as great as it was in theautumn of1903 and 0of 1904 and in the
spring of 1904 and of 1905. In A,, however, the density of these plaice appears smaller in September
1922 than in the autumn of 1903 and of 1904, but, on the other hand, the experiments during the spring of
1904 and 1905 show a still smaller density than the experiments in 1922. In C and the outer parts of B
plaice of these sizes are scarce, and there is no evidence that they were more numerous in 1922 than in
the earlier period.

As will be seen from the next section, the growth of plaice in the Horns Reef area has, in 1922,
been extraordinarily small, from which it follows, that the size-group 10—19 cm was not of the same
composition as regards age in 1922 as in the autumns of 1903—1905. It is therefore essential to elucidate
as far as possible, whether, or to what extent, this fact might account for the great difference of density
observed for the areas A and B,.

We shall first consider the age of plaice of the lengths 10—19 cm in September 1922. If we add together
the plaice caught per hour at all the stations, we find that in this sum the specimens of 10 —19 cm cover
(1) the I-group except a few (6 °/)) of the smallest, (2) the II-group except a few (7 °/y) of the largest,
and (3) about half (51 %) of the ITI-group. The lengths of plaice of the same age, however, differ in the
various areas. In A and the most northerly part of A, the number of plaice of 10—19 cm equals the
number of individuals belonging to the I- and the II-groups, but in the southern part of A, and B, this

1!
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particular size-group is more numerous than the two age-groups, because it contains also an essential part
of the IIl-group, on the other hand in C and the outer regions of By, plaice of the lengths 10—19 c¢m do
not comprise all plaice of the Il-group, which here contains individuals longer than 19 em. In the northern
parts of A and B, where the fishing experiments in 1903—1905 took place, the number of plaice of the
lengths 10—19 cm in 1922 only exceeds the total of the I- and Il-groups by 3 per cent. .

According to the results from two stations from A, and B, investigated in September 1905 the
plaice of 10—19 ¢cm at that time comprised only the I-group and about two thirds of the II-group. From
the experiments?® of marking it is known that the growth rate was exceptionally quick in 1905, viz. 8 cm,
and in the foregoing years slower, viz. 5.5 and 4.0 cm. It may therefore be assumed thal plaice of the
lengths 10—19 cm in the autums of 1903 and 1904 comprised at least as great a part of the IT-group
as in 1905. The growth rate appears to be less variable from year to year for the I-group than for the
older fish, so that we may reckon that it contains in the autumns of 1903 and 1904 practically no specimens
smaller than 10 em. Assuming the I-group and the II-group to be of equal frequency in the catches, and
assuming the density of each year-group to be equal in the two periods compared, we should, according
to the altered rate of growth, expect the density of plaice from 10—19 ¢cm to have increased by the ratio

1+1 6

143 5
Instead of this we have found that the density of this size-group in the northern parts of A, and

B, has been trebled, and there is, therefore, no doubt that both the age-groups I and II in
these waters have been represented by much greater numbersin 1922 thanin 1903 and 1904.

Table 2. Number of Plaice Caught per hour by a 50 feet otter-trawl with extra
cod-end. Sept. 25.—30. 1905.

Age-group ............. 0 I 11 111 | IV ‘ v Total
Station No. with indi-
cation of area
587! in A‘3 ............ 37 158 69 9 1 % 275
320 R e e 2 60 84 37 4 0.5 190
BRI o Lot s i e T 2 20 16, 3 43
BIAL 5 Qe e et .. . - ar i 2 2
BO5T o 16 v i v 1 .. - . - 1.5 0.5 35
2477 5 AL s s b e so 5 3 ) .\ N .. 3308
257a% . A, o we e s o A i o e e ¥ 3341
248 L AL e e e . g » et s . 396°

1 See A. C. Johansen: 1908 p. 11. At St. 591 no extra cod-end.
2 See A. C. Johansen: 1910 Tabelle 52.

# Of these 240 are 10—19 em of length.

Yon o 244 s T s

Bws w219 s »ooa 2

From September 1905 samples whose age has been determined from the otoliths are available
from a few stations in the Horns Reef area. The catches per hour are given in Table 2. It will be seen
that at Station 587, the only station in A , the densily for every age-group is considerably below the
average density for A, found in Sept. 1922, and for the II- and IlI-groups, the density is even as small
as one fifth of the corresponding average densities in 1922, but there are for each age-group one or two
stations in 1922 with a still smaller density than in 1905. Also the Station 591 in B, shows for each age-
group and especially for the I- and Il-groups a smaller density than the average value for B, in 1922,

1 A. C. JouanseN 1910, Table 58 and 66.
: LERNE T 2 1915, Flg 25.
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but again it is possible in the case of each age-group, to point to a couple of stations from 1922 which
show an even smaller density than that found for Station 591. For Stations 593, 594, and 595 in C
the densities are, however, not essentially smaller in 1905 than the average value for C in 1922. Re-
garding the total number, and also the number of plaice of the sizes 10—19 ¢m, we have, moreover, in-
formation from three stations from A, and A, which show a somewhat greater density than St. 587 in A,
On the whole it appears that the total density west of Graa Deep is about 3 times as great
in 1922 as in 1905, and that the density of the II-group has perhapsincreased by aneven
greater rate. But the only station in A, observed in 1905 has a somewhat greater total density than
the average total density for A, in 1922

Table 3. Number of Plaice caught per hour by a 50 feet otter-trawl with extra
cod-end in each Area. April 27.—May 10. 1907.1

| Number of
Age-group .......... | I IT 111 IV V- Total iations
Area
Al o s s o o 8 38 45 9 0.3 103 8
Alss o s 39 2 w2 Adcseon 2 8 16 2 0.1 29 9
;T 0.3 3 6 2 0.9 13 7
By s 6 5 a5 oF e - " - 1 i 2 1
By s by e w b wmee || e e 1.2 0.4 0.3 1.9 7
{0 B ey e e el o gl b a5 i 0.4 0.5 0.6 1.6 5

1 See A. C. Johansen 1908, pp. 11—12,

In the spring of 1907 the catch per hour is even smaller than in the autumn of 1905 (see Table 3
and Fig. 3). For the I-group and perhaps also for the II-group, the smaller lengths of the fish in May
may partly account for the extremely small catches per hour. At any rate there is not, for the III- and
IV-groups such large differences between the values for 1907 and for 1922. The numbers in these groups
are, in A, and A, about as frequent in May 1907 as in September 1922, bul in B, and B_, they are much
less so in 1907 than 1922. One would expect to find in May, an accumulation of individuals belonging
to these age-groups in A, and B, which vanishes during the course of the summer when the plaice again
migrate to deeper waters. For this reason a better basis of comparison is perhaps obtained

by considering the average density for all the areas, and for the III- and IV-groups this

is about four times as great in September 1922 as in May 1907.

The general impressions obtained from a comparison of the results of the fishing experiments of
1903 to 1907 with those from September 1922 are the following:

The individuals belonging to each of the age-groups I and II are, in 1922, at least
three times as numerous west of Graa Deep inside the 30 metres curve as in the earlier
period, and the same is the case for the III-, IV-and V-groups as far as the data afford any
information, but thereis no evidence that the density outside the 30 metres curve has been
greater in 1922 than in the earlier period, and on the coastal grounds north of Horns Reef
the density appears to be at least as great in the autumns 1903—1905 as in 1922,

The most certain and well-founded of these results is the great increase of individuals of the I-
and II-groups in the areas A, and B,. From B, no observations were taken during the years 1903—1905,
and the stations examined during these years are, on the whole, so scattered that they do not give a clear
picture of the regional distribution for each age-group. We therefore do not know with certainty whether
the mass of each of the age-groups is to be found at the same distance from the shore in 1903—1905
and in 1922. But on the other hand the stations from A , B, and C examined during the years 1903—

1905, do not contain any indication of the maximum densities of the I- and II-groups being found outside
Fiskeri. VII. 4, 9
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B,, where the maximum densities in 1922 occur. The observations of densities therefore lead to
the conclusion that also the densities of the total age-groupsI and Il south of Horns Reef
in 1922 was at least two or three times as great as during the period 1903—1905.

We shall next consider the density of the 0-group.

Table 4. Number of Plaice in the 0-Group caught per hour by a 50 feet otter-trawl
(with extra cod-end).

Autumn experiments.

Area .. ..., A A
a b B
Year Number of spee. at each station ' Number of spec. at each station
1903—1905: . i o e i ' 6, 37, 39, 42 30, 112, 127, 248
L Q2D e e et o ot 8, 39, 98, 141, 274, 590, (694 102, 130, 167, 242, 264

The frequency of the 0-group observed in September 1922 may be compared with observations
from four stations from each of the areas A, and A, taken in the autumns 1903—1905. It will be seen
from Table 4, that in A  the 0O-group is several times as large in 1922 as in 1903—1905, when the greater
frequencies above 100 per hour do not occur at all. For A, the difference is less marked. From fishing
experiments with young-plaice-trawl it is known?' that the 0O-group as a rule is more frequent in A, than
in Ah, and the figures for 1922 are, in that respect, more normal than the other.

The experiments® with young-plaice-trawl in the summers of 1920 and 1921 indicated that the
density of the 0-group at the west coast of Jutland was not unusually great as compared with the density
in the pre-war years.

Thus it is only for the year 1922 that we have some evidence of a greater density of plaice fry, but
the experiments with young-plaice-trawl in 1920 and 1921 are not extensive enough to warrant our excluding
the possibility that the plaice fry in the North Sea was, on the whole, denser in 1920 and 1921 than usual.

The abundance of individuals of the I- and Ii-groups south of Horns Reef in September 1922
favours the assumption that the amount of plaice fry in 1920 and 1921 has been unusually rich as com-
pared with pre-war years. The general change observed in the quantity and quality of the plaice popul-
ation of the North Sea also supports this assumption. The stock of marketable plaice in the North Sea
reached probably a post-war maximum number in 1919 as a consequence of the restriction on fishing
during the War.? As the average age of the marketable plaice had also increased during the War most
probably the number of spawning plaice showed a proportionately more pronounced maximum at that
time, and it is probable that in 1920 and 1921 their number might still be considerably above the pre-
war value.

III. Age and length.

a. Average length in the different age-groups in September 1922.

The average lengths for age-groups contained in the ‘Tables of Measurementis A’, are represented
on the charts of Fig. 5. They show that in the same way as the average age and the average length of
all the plaice increase from the coast seawards, so on the whole does the average length of plaice in each
single year-group increase. The plaice is not only, to a certain extent, sorted naturally according to age,
but the single year-groups are also sorted partly according to length. This can be noticed distinctly even
in the case of the 0-group, and it is still more conspicuous in the following age-groups. But in addition
to this gradation of size there are characteristic differences between the average length of an age-group
south and north of Horns Reef.

1 A. C. JomanNsen 1922 p. 14.
2 Compare: Fr. Heincke 1922, H. HEnking 1922, p. 80, and J. O. BorLEY 1923, pp. 41—42.
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Table 5. Average Length in Age-Groups for each Area, September 1922.

Age-group............... 0 1 II IIL v v
o1 G | BT 3 Q g ? 3 ? g Q g8
Area ‘ R \
AL N, ST W 6.42 12.29 12.37 14.56 14.70 17.33 17.86 || 20.0 21.3 25.9
O O G o 1 o ) e 6.87 14.7 14.5 17.30 17.89 21.9 21.2 | 25.6 28.5 28.5
B cosesunsrine s o o wle st )i 7.30 12.64 12.82 14.98 14.94 18.69 19.42 22.2 22.1 25.4
ol T N E I oo B o M 3 .. 18.23 18.74 20.94 20.78 || 22.9 22.5 25.4
B oo ss v ol s 8.3 15,7 15.7 19.87 20.18 24.03 24.10 1 26.8 24.7 27.2
R R e % s 21.2 23.0 28.7 248 || 26.4 26.3 29.3

The average length of the 0-group (see Table 5) is already somewhat greater north of Horns Reef
in A, than south of Horns Reef in A,. For the following age-groups there is an increasing difference
between the average lengths in A, and A_, so that the II-, III- and IV-groups in A, have about the same

Table 6. Lengths in Age-Groups for the Areas south and north of Horns Reef. September 1922,

Age-group.....couvouunnn 0 I | 11 111 v
8 n S n 8 n s n 8 n
ATCR ..o rsiloinso iR e A -+ B, A -+ B, A,+B,
Aa+Ba AJ)+BC Aa+B:1 AIJ+Bc +BJ)+C A])+Bc +Bh+c A])+Bc +Bh+c Al)+Bu
Length em %, % %, %o % %, %, % | % %,
R S 2 2
Bisrsrcrssis s e 25 29
B s s e e e N A 50 21
7 N e ch i 22 26
L R B - 2 oo 1 19 1
Ds i it vm 3 Bdismmals 4 | 6
L0 i ce s s im0 v 4 som s 13 3
0 N S T i s . . 18 6 3
T2% ok o8 ok o o o s e X i 24 13 | 10 1 .
EF: o o o e b S s e 0 o 20 13 19 2 1
I e e pli & 20 23 5 2
i 7 I A e o il o 4 i 18 7 6 o ..
B T P et e e 2 11 12 13 12 il 2
VF: v r s m o v o s 1 10 6 10 15 = 4 2
L AN T L L 7 3 1 18 3 5 2
9% 5ic o i o ot G s S 3 2 11 4 12 4
Do v vn v v w05 e S e 2 1 £ 12 5 12 2
DL e o S SR 1 11 8 12 18 1
B2, o o o ae s g SN 8 6 15 15 10
DB on Gy S w w2 SV 5 3 16 9 6
2a. o e s i a e 3 2 11 /4 14
b I T ol 2 2 10 7 5
Bh 5 T L 1 1 9 | 3 13
BT s wf % wwn e W 1 5 r 3 1
DB e v e o e e A 1 4 | 11
S W o R 2 5
30. 1| 6
Sl o v He e s S 1
32, | 2
T e B I ‘
B o % 5o wop gl 1| 2
Average Length® em ... .. 6.5 6.9 12.5 151 14.9 19.2 || 193 23.8 22.0 25.8

1 Corrected by 0.5,
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average lengths as the III-, IV-, and V-groups respectively in A . The average length is, however, not much
larger in B, than in A_, especially not in the I- and II-groups. The distribution of frequencies, as well as
the average lengths for these age-groups, suggests therefore that there is an active interchange of plaice
between A, and B, whilst the Horns Reef acts as a boundary between A, and A thereby causing each
of these areas to have a population with distinet characters. For the I- and II-groups it is noticed that
the average length in the north to south direction has a minimum value in A, and B, west of Graa Deep,
at that place, where for the same age-groups, a maximum of densily was observed. For the III- and
IV-groups such a definite minimum value of the average length can not be demonstrated and neither did
there occur any maximum of density for these age-groups. On the whole, the average lengths for these
age-groups decrease as one passes from north to south.

The considerable difference in length between plaice of the same age living north and south of
Horns Reef is further illustrated by Table 6. It gives, for the two areas (A, + B, -+ B, +C) and (A, + B,)
and for each age-group, the distribution of lengths per 100 individuals and the average length. The table is
calculated so that each station has been weighted according to the number of plaice caught per hour, and
it gives therefore a complete picture of each age-group for each of the two areas, and affords the means
of determining the anual growth. Assuming that the average lenglth for each age-group is the same in
1921 as in 1922 we find from Table 6 the values for annual growth given in the following table:

Table 7. Annual Growth in centimetres.

Year of life ... ..o 1st 2nd 3rd 4th 5th
Southern area...................... 6.5 6.0 2.4 4.4 2.7
Northern area. ... ... ... ............. 6.9 8.2 4.1 4.6 2.0

It will be seen that the growth during the second and third year is decidedly larger in the northern
than in the southern area. -

While it is, on the whole, impossible to decide to what extent the gradation according to size
from the coast seawards is produced by the larger fish having a greater disposition to emigrate than the
smaller ones and to what extent by a better nourishment on the seaward grounds, it is somewhat easier
to explain the reasons why the plaice of a given age are larger north than south of Horns Reef. The
differences between the density and the average length for the I- as well as the II-group in the areas

south and north of Horns Reef are so considerable and so sudden, as will be seen from the charts Fig. 1

and 5, that it is difficult to imagine that a frequent exchange of individuals of these age-groups occurs
between A, and A,. The possibility that the great average lengths in A, should arise as a result of a
selective immigration of large individuals from A to A, is therefore not probable, and it appears more
likely that a difference in nourishment produces a difference in growth in the two areas. The extraordin-
arily large density observed for the I- and II-groups west of Graa Deep supports this explanation, The
density of individuals belonging to these two annual groups is in A, and in B, 6 -7 times as great-as in
A, and 9—10 times as great as the total density of older plaice in A_ and B,, so that their number has
an essential influence on the amount of nourishment per individual. Together with the maximum of density
in A, and B, we found, as mentioned, for the same distance from the coast a minimuﬁl of average length
for the I- and Il-groups. Such a minimum is not found for the ITI- and IV-groups, which present a
decreasing average length from north towards south, when comparing stations at the same distance from
the coast. This is not astonishing because plaice of these age-groups have spread over the total area here
investigated, and one may suppose that they have already performed so wide annual migrations that
their state of nourishment is much less determined by the conditions of the locality where they are caught,
although even for these age-groups there is a marked gradation of length from the coast seawards and
from south towards north. In harmony with this view there is no essential difference of growth in the

s
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4th and 5th year of life to be found for the two areas considered in Table 7. Outside the 20 metres curve
one must expect a free interchange of plaice over three years of age to go on belween the two areas, and
there is no reason to suppose that the condition of nourishment is better in B, than in By, where the
population of plaice seems to be as dense as in B.

b. Comparison between the average lengths for age-groups in 1922 and in
1905—1907.

The only unsorted samples, examined as to otoliths, available from former years are those which were
obtained in September 1905 and during Apr.—May 1907, and which were mentioned in the previous section.

Table 8. Average Length (cm) in Age-Groups. Sept. 1905 and Sept. 1922.

Age-Group ... .. g & )it 111 v v

pret | Depth
Station No. with) 44, 1922 1905 1922 1905 1922 1905 1922 1905 1922 m
indication of area i

5871 in A, .... 11.7 ) 19.1 . 23.5 .. 27.5 . o . 6—17
9834 ,, ., ... - 13.0 I 14.9 . 17.7 - 19.4 i 20.5 8
2815 . a .... .. 1 o 15.4 . 17.2 L 91.2 . 29.5 14—19
5911 in B, . ... 13.0 m,) 18.7 . 23.8 s 98.1 i N . 20
9812 L, . ... . 12.3 - 14.8 - 19.2 N 23.4 - 19.5 23
5931& 5951 in C. | 14.6 . 95.4 . 26.3 o 99.1 - 32.9 . A5
9804 in C...... ™ e 2 i . 25.9 e 26.3 - 30.5 44
BRO6" 35 s s e s | = - . 24.5 . 250 | .. 26.2 . 32.5 45 & 54

1 See A. C. Jomansex 1910, Tab. 58, 66 and 70.

In Table 8 the average lengths in the different age-groups, from the stations examined in 1905,
are compared with the corresponding values for the nearest stations in 1922. It will be seen that there
is no essential difference between the average length of the I-group in 1905 and 1922. The following table
gives the difference in centimetres between the average length in age-groups in Sept. 1905
and Sept. 1922,

Table 8 a.
AR EIOUP v wis e e n st opssisniwnsniaen #1453 1I 111 v
Area
AR % s o B o vt 5 6 7
1 g b e IR 4 5 5
B 1 1 3

The table shows, in the age-groups II, III and IV, a very considerable difference for the stations
in A, and B,. A comparison between the average lengths from these areas in Table 8 and the charts Fig. 5
shows that the large average lengths of the II- and III-groups in September 1905, are, in September 1922,
found only in the utter-most part of B,, and that values as large as those of the IV-group in 1905, do
not occur at all in 1922 at any station inside the area (A -+ B, -+ B+ C). Thus it is clear that, even if
the young age-groups should be somewhat more concentrated to the neighbourhood of the coast in 1922
than in 1905, what might be suspected to occur together with the smaller length at each given place, this
cannot affect the comparison much. We shall therefore in the following consider the differences found here
as approximations to the differences between the means for the total age-groups in the area south of
Horns Reef. Between the stations in C the difference is smaller, but nevertheless essential.

It has been found in previous investigations?® that the growth of the 0- and I-group in the Horns

1 A, C. JoransEN 1910, Table 52—59.
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Reef area does not vary much from one year to another, and therefore even if the I-group had approxim-
ately the same average length in Sept. 1905 and Sept. 1922, we must not conclude that the growth in the
other age-groups has been equal during the summers of 1905 and of 1922. On the contrary we must
suppose that the very considerable difference between the average lengths of the II-groups in the two
periods can be considered as a measure of the difference of growth for the age-groups II to IV in the
area (A,+ B,) during the two summers, although the still greater differences in the III-group and in the
IV-group indicate that the growth during the summer of 1904 also must have been quicker than during
the summer of 1921. As the differences of lengths are so much smaller for the stations in C it is per-
missible to suppose that the growth in these waters has been about equal in 1904—1905 and in 1921—1922,
and that it is while living in the more coastward waters that the plaice caught in C have been subjected
to different environments, causing a different rate of growth.

Table 9. Average Length (cm) in Age-Groups. April—May 1907 and Sept. 1922.

| \ |
—OT 7

Age-group ...civii. e i e . I 0 11 . I 11 11 v I11 v A Depth
m

Year . . ....ooiiiiiiie, | 1907 \ 1922 1907 1922 1907 ‘ 1922 | 1907 1922 1907 1922

Station No. with indication ‘ " - |

of area

975 A voeeceeeiaeans 8.5 ‘s 13.4 i 21.4 o 25.8 - 28.5 ¥ 15

TBAD 1y 30 s s e, s 5.9 ™ 11.1 - 13.4 . 17.2 . 21.2 || 14—19

e D . 6.1 .. 11.8 . 13.8 - 16.0 i 15 17

993, 995 & 1002 A ...... 8.1 . 13.2 - 20.7 .. 25.2 o 35.5 i 13—18

2814 L 5.5 P 11.2 X 13.5 i 16.8 s 20.2 13

2829 R - 6.6 s 13.3 » 15.8 LY 18.7 o 22.1 19

977 & 978 ) B ol 8.8 . 14.6 o 21.3 . 94.8 - 25.5 .. |lca. 26

2815 o o 5.9 13 1141 : 13.4 ” 17.2 - 21.2 | 14—19

B e v v s v o - 7.6 - 15.6 . 17.6 o 22.5 - - 12

980, 981, @3 A 1y || g7 - 18.8 o 23.1 . 29.7 T’ 32.5 - 6—24

983 B, 984 & 985 _

2818 P e Ml 8.5 . 15.1 - 18.5 o 22.2 o 23.6 16

2819 3 ; J‘ } 7.6 ” 15.6 i 17.6 22 12

In Table 9 the average lengths in the age-groups I, II, III, ... as found in April—May 1907, are

compared with the average lengths in the age-groups 0, I, II, ... as found in September 1922 at the closest
neighbouring stations. The following tables gives the average deviations in centimetres for A, and A,.

Table 9 a.
KBEGIOOD, e ceoees e e e 55 3 46058 T e 10 0 B | = | IV—III V—1v
1907 1922 1907 1922 1907 1922 1907 1922 1907 1922
;T SRR TRy i | 2 1 7 7 9
K o3 5 3 EOwaES B 47 6 PR e 2 3 5 7 9

According to the experiments of marking' 2 centimetres of these deviations must be considered as
due to the growth which has taken place between the middle of September 1906 and the beginning of
May 1907, but there still remains considerable deviations, which are probably not due entirely to differ-
ences in growth. There is no doubt that the larger plaice approach the coast in spring, and just at the
beginning of May they are, as a rule, most frequent in the coastal waters near Horns Reef; therefore it
must be excepted that at this season a higher percentage of the larger plaice of each age-group is present
in A, and B, than at the end of the summer, when the larger plaice have again migrated into deeper

L A. C. Jomansen 1915 Fig. 25 p. 32.
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waters. For this reason it is perhaps of greater interest to compare the average lengths in the spring of
1907 with the average lengths for the total age-groups in 1922 as given in Table 6. The following differ-
ences are found:

Table 9 b.
ATE-BroUD; < 72 52 5 i o7 v mees e I—0 II—I II—II IV—III V—IV
1907 1922 1907 1922 1907 1922 1907 1922 1907 1922
A" S ve ronn oy p R 2 1 6 6 8
Bl it 6 & 5 e % NEY § U S 5 b 3 4 4 6 7

Even if a growth of 2 cm is admitted to take place between September and May, the age-groups
II, IIT and IV in 1922 still shows a considerable inferiority in size.

Assuming that the difference in length between the III-group in the spring of 1907 and the II-group
in September 1922, after deduction of the 2 cm mentioned above, is due substantially to difference of
growth rate in (A, +A;) during the summers of 1906 and 1922, we find that the growth rate was about
3 cm higher in 1906 than in 1922, while we have found above that it was about 4.5 cm higher in 1905
than in 1922. According to the experiments of marking the growth rate in the Horns Reef area was 7.9 em
in 1905 and 6.1 cm in 1906, from which two values we find for the growth rate in 1922 for young
plaice older than two years, the values 3.4 cm and 3.1 cm respectively.

For A, we find from the survey above, that the growth rate in 1906 was only 2 cm larger than
in 1922, which agrees well with the fact that the extraordinarily high density of population in September
1922 does not extend to A,

While the present measurements of length have given rather precise information about the growth
rate in 1922, they afford a more uncertain basis for deducing the growth in 1921. We can only state that
the growth in 1921 in all probability has been less than the growth in 1905 and in 1904, since the average
lengths for the III- and IV-groups appear so small in 1922 as compared with former years. For 1920 the
marking experiments from the Horns Reef area has determined the rate of growth to be ca. 7 cm (see
section VI). It is therefore probable that the unusually small average lengths observed in Seplember 1922
in the Horns Reef area are caused only by an abnormally slow rate of growth during the summers of
1922 and 1921.

A similar decrease of growth has been demonstrated on the Leman-Haaks line! during 1920 and
the preceeding years, by comparing the average lengths in age-groups of plaice measured in 1905—1906
and in 1920.

IV. Sex.

a. Proportion of the two sexes in September 1922,

In Table 10 the percentages of females in the catches are given for the various areas and for each
age-group, except the 0-group. The table is calculated from the ‘Tables of Measurements A’ by adding
together the individuals caught per hour at all stations and determining the percentage of females con-
tained in the sum. In these tables the otolith- and the sex-determinations are not carried out for all
individuals of a sample. For some of the specimens, the length only is determined and the determination
of age and sex is reached by calculation. The calculation of the standard deviations given in Table 10
is based on the theoretical standard deviation of a determination of sex for a single individual, and in
the further calculation it hus been exactly taken into account whether in each individual the sex was
actually determined or whether the sex-determinalion was the result of calculation.

' J. 0. BorLEY 1923, pp. 28—29.



Table 10. The Percentage of Female Plaice (with standard deviation) in each Age-Group for Areas. Sept. 1922.

Ly

AGRGROUD: cw i ve v asv wmmiin ‘ I 1I 111 v [—VII
Area Il per cent -4 S. D. per cent 4 S. D. per cent 4= S. D. per cent 4 S. D. per cent 4= S. D.

L G " 46.5 -+ 2.7 55.5 4 2.0 62.0 4.0 5814 6.5 529415
A 50.2 4+ 4.6 52.6 4 3.8 47.5 +10.3 Y 50.9 + 2.8
157 e S 50.7 4 3.5 48.0 + 2.3 55.4 + 3.0 56.9 4+ 7.6 49.6 - 1.8
B s i S b W 61 oo ", 42.7 4 6.6 454 1 4.4 514+ 84 45.4 -} 3.2
B Nomsieacsnn e e i o s i 28.5 1+ 6.9 455 + 2.7 50.54 3.3 52.1 6.1 45.4 4 2.0
(B ooy ron (0 L . 17.2 9.3 3164174 31.6 4-11.2 30.5 5.2
Total Area investigated...... 47.8 £ 2.0 50.8 1.4 52.9 4 1.8 52.8 4 3.5 50.24-1.0

Looking first at the southern area, consisting of Aa, Ba, B, and C, we notice for each of the age-
groups II, III, and IV, a distinct decrease in the percentage of females from A, through B, and B to C.

For the II-group the difference between the values for A, and B, is 7.5+ 3.0

i 5 A »s - " 9 X s By 5 G 4 3084 9.5
» 5 Il-group ,, - N N L] w B m By 165-E 59
B W 3 55 T 5 = L n B e G0, 23.8:0 80
» s IV-group ,, 5 i o 5 st g G0 L, 28151209

For the I-group, the percentage of females is larger in B, than in A , but the difference is only
42444, and for all the plaice older than one year there is a marked decrease in the relative frequencies
of females as one passes from the coastal grounds to C.

In the northern area consisting of A, and B_, which is less densely populated, and from which
we therefore have fewer observations, it is possible for the I-group only to point out a decided decrease
in the relative number of females from A, to B, The difference here is 21.7 4+ 8.3. But only for the III-
group the difference has the opposite sign, and it only amounts to i— its standard deviation.

There is therefore no doubt that, for each of the age-groups I—IV, the relative fre-
quency of females in the Horns Reef area on the whole decreases from the coastal waters

seawards. In many cases the standard deviations of the percentages of females found at the single stations L

are so great that the seaward decrease of females is concealed, still the chart Fig. 6 showing the percentages
of females contained in the Il-group illustrates the case very well, except for the four most southern sta-
tions, for which the standard deviations are all greater than 7.

A relative decrease of females from the area A; to B, has previously been pointed out from the
English investigations in 1906, but in these an increase was observed from B, to C,. Our investigations
in September 1922 cover, however, only a small part of the eastern C,, so that they are not even suffi-
cient to demonstrate whether an increase of females is found east of the Dogger Bank.

Considering the frequencies for different age-groups in the same area, we notice an increase in the
relative frequency of females with increasing age. Only three values in Table 10 (A, IV; A, III; B,, D
violate this rule, and they do not differ from their neighbouring values by more than 0.6 times the standard
deviation of the difference. As examples of differences particularly large in proportion to their standard
deviations, the following may be mentioned:

A, Il-gr—I-gr. 9.0434
B,: IlI-gr.—II-gr. 7.4+3.8
B.: IV-gr.— I-gr. 23.6 +9.2

T A, T. MasTERMAN 1911, p. 44,
Fiskeri. VII. 4. 3



18

Also when we consider the total area investigated, we find a slightly larger relative number of females
in the 111~ and IV-groups than in the I- and II-groups, but only the difference between the frequencies for I- and
I1I-gr. approaches as much as twice its standard deviation.

6" 7 8° 9°

== i G S 1 iy As the stations are most numerous in A and B,
| Percentage of | | where the females are relatively more frequent than in
LA . | B,, B, and C, and as it must be supposed that of the
%V | - /e l 111- and IV-groups more males than females have emi-
f’: ? grated from the investigated area into deeper waters, it is
By certainly not advisable to take the figures of Table 10 as
| 2 P ,3 any evidence at all that the females of the total age-
2@2 (._\ \2 _\ groups I—IV have an increasing relative frequency with

X 9 o,

increasing age.

i D.‘_,)%) : The simplest explanation of the numerical distri-
P il L\] : sl bution found for males and females appears to be this,
L. J . . that the males of every age-group migrate further

— Cheteww 7 @ i seawards than the females, and this accounts for

Fig. 6. Showing for the Il-group the percentage of females. the facts observed, firstly, that for each age-group there

is to be found a decreasing percentage of females when
passing from the coast seawards and, secondly, that, at any given place, the percentage of females of the
eldest age-group found at the place, is larger than for the eldest but one, and that the percentage is always
decreasing with decreasing age.

That the males should migrate further out than the females is to be expected in the age-groups
which are maturing and contain a greater percentage of mature males than of malure females. But all
the individuals here examined seemed immaturel, and even if we could imagine that the gradation of the
percentage of females for the III- and IV-groups was produced by the emigration of a surplus of mature
males westwards out of the area investigated, this explanation would not hold good in the case of the
II-group, of which certainly no individual has attained maturity, and which is hardly met with on deeper
grounds than those investigated here. We must therefore assume that even before maturity is reached
males of the young age-groups have a greater inclination, to leave the coastal grounds
than females of the same age.

It will be noticed from the charts of the II- and IIl-groups in Fig. 5 that, comparing the average
lengths of females and males of a station, the females are as a rule somewhat larger than males of the
same age-group. The same impression is given by Table 5, when comparing the average length of females
and males for areas. It is, however, doubtful whether in the case of these young age-groups, it is indicative

Table 11. Average Length for Males and Females south and north of Horns Reef. Sept. 1922.

B, o o i s gt A,+B,+B,+cC A, + B,

Length e¢m Length cm
$57 . 5 0 b5 el 3 g | &+¢ A 3+¢

Age-group |

T v owon siwems v S v e 12.5 12.6 12.5 15.2 14.9 15.1
BLi i s e el wee i) sl 14.9 14.9 14.9 19.1 19.3 19.2
TN o i e s s oy o 19.3 19.3 19.3 23.8 23.8 23.8
IV <o s S e e e 22.0 22.1 22.0 | 26.6 24.8 25.8

1 It is hardly possible in all cases, so early as in September, to state whether an individual will reach maturity in the
approaching period of spawning or not.
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of a quicker rate of growth in the females than in the males. When the larger individuals of an age-group
emigrate first and when on the whole the males migrate earlier than the females, it follows, supposing
equal growth for the two sexes, that at each given place the average length is greater for females than
for males. Nor do we, by grouping together, in each of the two areas (A, + B, + B, + C) and (A, + B,), all
individuals of the same sex and the same age-group, find any superiority in the females as regards length (See
Table 11).

b. Proportion of the two sexes as found from the Danish observations in the years
1903, 1205, and 1907.

The Tables 12 and 13 represent the relative frequencies of females as found from the previous

Danish observations resulting from catches taken in otter-trawl. The standard deviations given are theoretical.

A comparison of the two tables seems to show that the two sexes are represented in different proportions

Table 12. The Proportion of Female Plaice among Individuals older than one Year.
September 1903 and 1905.

Fishing-gear: Otter-trawl.

s Depth Percent. of ¢ ¢ Total number observed
Area................. Year & +8.D. gio
Aﬂ1 i J 1905 5—8 64.6 2.2 474
Ab1| 1905 6—11 58.1 1.7 848
Ab2 ................. 1903 13—21 62.3 4 0.9 3145
B, ¥ i o e [ 1905 20—24 57.8 1.7 806
G s i v | 1905 45—54 56.5 - 2.8 308

1 See A. C. Johansen 1910, Tab. 52, 58, 66, and 70,
2 See A. C. Johansen 1905, p. 8. St. 81 and 82.

in the spring and in the early autumn. The percentages of females, for the areas A, A,, and B,, are
12+ 3, 15+2, and 20 -+ 2, larger, respectively, in September of 1903 and 1905 than in the spring of 1903

Table 13. The Proportion of Female Plaice among Individuals older than one Year.
7.—11. April 1903 and 27. April—7. May. 1907.

Fishing-gear: Otter-trawl.

. g Depth Percent. of @ ¢ Total number observed
V.5 - N . Year = L S.D. | 349
e P 1907 13—18 52.6 4 1.4 1296
e . 1907 §—32 471+ 1.2 1740
Ap® e S o e 1903 11—13 46.0 - 2.0 643
B32 1903 19—21 38.83+1.5 1081

1 See A. C.Johansen 1910 Tab. 54, 60—65, and G7—G8.
? See A. C. Johansen 1905 p. 8. St. 38—39, and 41.

and 19071, In both of the tables the females, as found in September 1922, are relatively more frequent
in A, than in B,. The observations from the years 1903, 1905 and 1907 thus show that, for
all the plaice older than one year, the females decrease in relative frequency from the
coast seawards, and that the females in all parts of the area investigated are in the majority in Sep-

! The English observations (mentioned on p. 17) from May—July 1906 gave for the relative frequency of females in

(Aa—l- A,) 536 £1.8 and in (B, + B_) 47.1 = 1.9. These values lie between the values here found for April—May and September.
3*
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tember whilst they are, on the whole, relatively less frequent in April—May®. This harmonises well with
the fact that, in spring, there is a coastwards migration of plaice. As the relative frequency of males is
greater in the deeper waters than nearer to the coast, we must expect the migration in spring to produce
a rise in the percentage of males which will disappear again during the summer because of the seaward
migration.

c. Has the relative frequency of the sexes altered?

Comparing now the Tables 12 and 13 with Table 10 we notice that the percentage of females
from the spring of 1903 and of 1907 agrees approximately with that found in September 1922, and
that the percentage of females observed in September 1903 and 1905 shows the following deviations from
the values for September 1922:

A A B G

a b a

12+ 3 11+£3 842 26 £ 6

Hence these observations from the Horns Reef area point towards the assumption that the relative
frequency of the two sexes has altered in such a way that the females, which among individuals older
than one year were, in September 1903 and 1905, in a considerable majority, are, in September 1922, in
a decided majority in A, only, and in a distinct minority in B, and C. The plaice considered belong parti-
cularly to the age-groups I—IV.

German observations of plaice from the south-eastern North Sea also point to a decreased relative
frequency of females after the War, as mentioned by HenkiNg® in a recent paper. The following table
has been calculated from the tables of observations® published in that paper.

Table 14. Percentage of Females among Plaice caught by German Vessels in Area B,.

YREE! ;0 56 i SR e s e 1909 1919
Total number . Total number
Percentage kit Percentage Ry
Total FEAT o5 e o e 55.8 137,018 33.5 70,907
APHIE=MAY o s o 5 50.5 32,585 31.6 22,501
Sept,—Qet. oo it =t 53.6 15,951 44.4 4,155

The difference between the percentages for 1909 and 1919 is very marked especially for the spring.
We further notice that the females are relatively more frequent in the autumn than in the spring, as found
from Danish investigations under b of this section. This supports the assumption that the observation of
an equal relative frequency of females in the springs of 1903 and 1907 and in September of 1922 may
agree with a general relative decrease of females.

From the lengths of the plaice® it may be seen that the plaice from 1919 hardly contain any
specimens of the I- and II-groups and that in several months, among the first six of the year, they include

! But the nature of a sample taken on 5th of May 1923 near St. 2815 warns us not to be too sure about a different sex distribu-
tion for spring and autumn. The sample caught consisted of 10092 individuals, of which 1200 specimens of lengths from about 20—28
cm were selected for special use. Amongst the remainder, 4692 specimens taken at random were measured, and the sex determined
of those larger than 10 cm. They were 1864 males and 2527 females. The percentage of females among these is accordingly 57.5 - 0.7,
which is the same as that found for St. 2815 in September 1922, although in all probability we have, by omitting the larger
individuals, lowered the percentage of females rather than raised it. This sample therefore gave no indieation of a smaller relative
frequency of females in May, but we must attach less importance to this single sample than to the result obtained from Tables
12 and 13, in which the figures for the various samples support each other.

® H. HENkING 1922, p. 83.

8 L. e. Tab. 3—4.

* Compare 1. c. Tahle 3—4.



21

a considerable percentage of older plaice of more than 40 centimetres in length. Just during these months
the percentage of females is particularly small, from which we infer that the increased percentage of males
is found at least as much among the older as among the younger age-groups.

English investigations of plaice from the southern North Sea carried out during the years 1920
and 1921' also bear evidence of an increased percentage of males as compared with pre-war values espe-
cially in the V-group and older age-groups.

Thus we have found evidence of an increased percentage of males from three different groups of
post-war observations. For the Horns Reef area the increase seems to occur already in the Il-group? in
September 1922, but in the English and German materials the evidence of increase is clearest for the older
age-groups,

It is difficult to imagine a single explanation which may be valid for all the age-groups from the
II-group upwards, but we shall discuss various possibilities.

Before the War there was obviously in the total stock of the North Sea a distinct decrease in the
percentage of male plaice, when passing from the age-group in which the majority of males become mature
to older age-groups, but whether this greater mortality of males than of females was due to fishery or to
‘natural’ causes has not been fully demonstrated.

It has been pointed out by Herrorp? that on the spawning grounds, where the males are accu-
stomed to gather in large shoals during the spawning seasons and stay for several weeks, whereas the
females occur more scattered and remain for a shorter time only, the males are much more affected by
fishery than the females, and Hefford is therefore inclined to ascribe the sharp decline of mature males
to a high intensity of fishing in the spawning season.

Let us consider this possibility that the fishery before the War was carried on in such a way
that the mature males were more persecuted than females of the same age. If this be so, the restricted
fishing during the war, even if it had taken place on the same grounds as formerly, would tend to di-
minish the difference of frequencies between mature males and females. As actually the fishing was par-
ticularly restricted on the spawning grounds of the southern and south-eastern North Sea, because of the
mining fields, this tendency would be so much stronger.

Thus it is in good agreement with the above theory of HErrorp that the males from the age at
which the majority of males become mature should be relatively more frequent after than before the War.
But this theory does not explain why the males of less than five years should in post-war years be rela-

tively more frequent than before the War, and this is what the Danish observations in the Horns Reef”

area appear to show.

It was demonstrated under ‘a’ of this section that there was in September 1922 a decreasing per-
centage of females in each age-group, when passing from the cost seawards, and this was explained by
supposing that the males migrated earlier than the females. As the plaice at a given age are now on an
average smaller than formerly and as maturity in all probability is reached later?, it is to be expected that
the segregation of males and females does also occur at a higher age now than formerly. If this be so,
the relative decrease of females in the Horns Reef grounds found in September 1922, as compared with

1 J. 0. BorLey 1923, Table 31.

? Compare Table 10 with A. C. Jouansen 1910, Tab. 58, 66, and 70.

3 A. E. Herrorp 1916, p. 39.

+ Although it is not possible in September to decide with certainty whether an individual will become mature in the
next spawning-period, the judgments made about maturity are valuable when compared with observations made at the same
season. In Septemher 1905 the following percentages of male individuals from the Horns Reef area were indicated as being mature:

II-group 11I-group IV-group V-group l caleulated from Tables 57, 58, 66, and 70
1443 11+ 3 234-6 56 +18 | of A. C. JomaNseEN 1910.

When in September 1922, all males were judged to be immature, there is not much doubt that maturity is now attained
at a higher age than formerly.
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Table 15. Frequencies of Lengths per 1000 of Plaice for each of the Inter- September 1903 and 1905, can be
national Areas. Sept. 23.—Nov. 10. 1922. (From landings in Esbjerg). explained naturally by a different

i ‘ T local distribution of males and fe-
Ao L SR, A B | B B; Cs Ds . !
i ’ ; i ’ ? - males in the two periods, and there
. ! Oct. 5. Oct. [Sept. 23. Oect. |Sept. 23.| Oct. is no basis for assuming a different
Period of sampling... || Nov 70| 1.—24. |—Nov.10. 4.—30. |—0ct. 20, 1.—19. ;
relative frequency of males and fe-
Number of samples . . 16 20 \ 145 44 ’ 18 3 males in the total age-groups.
Average depth m .... 16 35 28 29 1 49 55
Length cm V. Investigations of
1 R 78 o 28 10 y . marketable plalce landed
93 138 s 89 39 3 . . :
U 196 N 168 119 20 e in Esbjerg.
A T 207 o 176 172 62 : . .
D0 o0 st iy s s e IS 159 n) 175 187 104 T During the period from Sept.
IR e 101 7 137 165 131 . . " 99
A 63 11 100 118 ok 3 23rd to November 10th of 1922
29, 30 21 63 80 102 i measurements of 247 samples of
300 15 22 31 42 76 s 5 . .
T L i 99 16 26 18 o marketable plaice landed in Eshjerg
I R o e o 3 29 8 18 46 : ey =
: ied m e-
2 NS L 5 &1 s o % ia were carried out, and'the easur
e A8 o ot 0.5 31 3 6 26 o ments are recorded in Table of
HE T 1 s S 34 1 4 1 G T
86 ... i 68 1.9 1 }2 13 Measurements B. The size limit
BT 3 52 5 0 s i e 0.5 65 0.2 2 9 58 for sale in Denmark is 25.7 em
8% Wy W U T 5 e e ees e 72 0.2 i | 13 49 .
B, S 0 e s die it s 65 0 0.4 7 58 for the total length. For plaice
ig """"""""" gé g i;;' ;g landed for export the size-limit was
ig .................. = 31 L s 8 19 from Oct. 1. 22,5 cm and in Sep-
.................. . 48 e .. 13 49 :
A S A B 37 B B 11 78 tember 24.0 cm. Plaice under these
ig --------------- s gg e e ig ;2 sizes are therefore thrown overboard
AT o st 3o o 5 o s - 32 . " 13 68 directly after the capture, but other-
o R i 25 ol i 13 87 ,
B0 coocrtedboll] oy 2R B 94 0 i 5 39 wise the catches sampled are not
B s v g e s S 5 62 . o 21 49 Sorted fUl' Sale|
DI v s T e UL TREL ES) S 30 e o 10 29
B3 o ot e woi s s i 5 36 __ P 10 58 More than half of the samples
gi """"""""" = ?g £ i 13 _“;3 are taken from catches arising from
52 .................. 1: 4 10 the area B,, and moreover these
L s i i i 1 .
B o Sl bk g - 1 . - = il catches are all from the part of
gg --------------- & g s = CER 10 B, situated north of Horns Reef,
B0 S 12 7 49 which we have named B,. These
e B 0 Tl i o e s 5 1 =5 N B = ;
S . 9 - . i B samples contain on an average 110
gz ------------------ 1 1 2 individuals. Samples from C; B,
s . ol ook ” S » ol 1 5 and D,, where the plaice were larger
g(; i i - B i 1 - and less numerous, contain only
o ‘ 30—40 plaice. The total number
under 27 ........... 783 0 635 527 189 0 of plaice measured is 23,299.
[ il 1 BRI M M1 o W 24 960 64 112 471 | 1000 a. Frequencies of Ieng—ths in
- e the areas B, and B,.
Average length® cm.. || 25.08 41.66 25.97 26.70 32.33 45.71
= i In Table 15 a survey is given
Total numb. measured || 2058 805 14031 4845 ‘ 1358 ! 103 of the frequency distribution, ac-

1 Not corrected by 0.5, cording lo length, per 1000 plaice
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Table 16. Number of Individuals under 27 cm in length among 1000 Plaice landed in Esbjerg.

|
e e G A R P e e ‘ By Bs
: . Sept—Nov. Aug. Sept. Sept.—Nov. | July—Sept. Octbr.
St OORAMBIDE . 1 25 o e e dsSmramn i i ( 1904 & 1905 1919 1919 1922 1904 & 1905 1922
Average depth of fishing place m ............. ’ 25 ‘ 22 22 28 24 29
] —_—
Number of plaice under 27 em pr. 1000 ....... [ 274 347 ‘ 334 ‘ 636 372 527
Total number of plaice measured ............. H 2399 7638 ‘ 4753 ] 14031 H 2141 4845

from each of the international areas fished. By comparing the figures for B, in this table with measure-
ments undertaken in the autumn of 1905* and in August and September® of 1919 it is seen at a glance,
that the samples from 1922 contain proportionately many more small plaice than the other samples. In
Table 16 the number of plaice under 27 ecm per 1000 individuals are given, and it will be seen that,
although the fishing in 1922 took place generally on deeper grounds and north of Horns
Reef, the catches contain about double the number of these small fish as compared with
the samples considered from 1904—1905 and 1919. However when these samples were taken, the
size limit was 24—26, and the bulk of the samples from 1922 were taken after October when the size-
limit for export was only 22.5. Although we do not notice any decrease in the average length of the plaice
from September to October 1922, there is the possibility that, on the whole, the sorting has altered to-
gether with the size-limit. We shall therefore compare the distribution of length for plaice over 27 em, which
cannot be essentially affected by the difference of size-limit. Table 17 gives the numerical distribution of
such fish among three length-groups for the areas B, and B;. The frequencies per 1000 have first been
calculated for each sample, and then the average has been found for the group of samples in question,
by which proceeding we have been able to determine the empirical St. D given in the table.

Table 17. Distribution of 1000 Plaice over 27 cm among three length groups. (From landings in Esbjerg).

AT Ba . ottt et e e e e e e e e e ‘ By Bs

vy " Sept.—Noy. Aug. Sept. Sept.—Nov. | July—Sept. Octbr.
Perod, oL Sampllag v i o1 v vk s snnmsams 1904 & 1905 1919 1919 1922 | 1904 & 1905 1922
Numberof Samples! o o e on v e v cverdusonesa 24 67 42 ‘ 145 21 44
Average depth of fishing-places in m.......... J 25 22 22 28 24 29

Length-group /90 1= St. D. | %o 4= St. D. | %0 2= St. D. | %o =& St. D. || %50 o= St. D. | %4 == St. D.

Rder B0 BHY .. 5 o v v s s s s o e 593 4- 37 604 4 18 580 +- 22 829 L7 758 4= 30 784 - 27
between 30 ‘and: 33 em; o ou o o sz sTEes 287 4+ 26 263 411 286 11 1474-6 201 4 24 171 417
OVeT 33 OI wcowi v s v wn o o5 20 s 0 BwasA e RS 120 4-17 133 4-12 183415 2543 41411 55411

It will be seen from the table, that the samples from B, and B taken in 1922 show approximately

the same distribution, those from B; being only somewhat more abundant in plaice over 33 em. The dis-

tribution found for 1922 does not deviate essentially from that found for the samples from B; in 1904—

1905. But the samples from B, taken in 1904—1905 and 1919 contain a considerably greater percentage

of plaice larger than 30 cm. Now it was found previously?® that quite extraordinary catches in September

of 1905 were landed from B,, which, as compared with the ordinary catches at that time and from that
L A. C. Jonansen 1910, p. 41.

* K. Smrre 1921, p. 20.
8 K. Smrra 1921, p. 21.
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Table 18. Distribution of 1000 Plaice from C, according to length. (From
landings in Esbjerg).

Area Cq, e G CE’HIL ‘;7{1
....................... LB; Lg, LIO, Ko, snd KIO 10a,ndml,{m 1s
Petiod of sampling « -« < .. o Jul)lragept. Jul:,i;gept. Seph;gOct. 3;31:2
Number of samples ......... 26 16 10 8
Average depth of fishing-place. 46 45 48 51
Length em
R i e L D O B RE = 4
P s s s e e 1 25
U B L L 27 2 it
2B e e ST A e A 54 7 129
D s e i o3 stishaite s et 67 21 162
e i e e g1 19 133
L4 IR Rl 5 L S0 LR L 95 27 127 ..
B0 vy o an v s e e S0 GRa 90 32 92 8
1 e e e 99 51 58 4
L O 8 e o e el 95 42 57 ;s
s i LA e ol 73 54 37 11
Fhs o mnilen o st el 66 62 27 19
e o T Y o 49 67 17 27
WL, i e T 36 58 12 31
BN s e A s B e A e 27 41 5 23
BB- o vt et il s e e 22 61 5 46
B0 .. I e SO e =, 18 23 4 23
G o DT [ 18 54 5 46
i A e L S 20 37 4 42
B n e e e e i 8 38 1 38
N B e e 6 34 4 54
Bl v s e A 11 42 % 57
Ly A O S 6 28 2 61
RN, s Bl 7 27 3 54
Bl =5 5n 53 Svenmaerea s i 29 3 4 33 2 57
A8 i o R S T S 5 29 2 57
L R st o SR 2 18 2 19
T O SV o e 1 31 111
i e Tt et P e S TR 11 8 38
R e P s 16 2 46
DB ettt s L 0L DR SN 1 9 50
S e e e e e e o 11 11
BB s i R S 1 + 19
S W B e o i | 4 4
R 1, B[ 2
e A P M i S e e o o
L L PE 2 4
L st ) o 27
L O ey e e e ST
CON, o B e i T
63. . 4
1 X . L .
B il s o AT R T S 3 4
B ocamboe e e A oy
11 NN, B .. 1. oo oo b 4
Total number measured. . ... 1709 1308 1097 261
Average length® in em ...... 32.15 38.78 29.18 15.56

! Not corrected by 0.5.

region, consisted of unusually large
fish. Among the 24 samples of the
first column of Table 17, 8 have
arisen from such catches and the
remaining 16 samples give the fol-
lowing percentages:

Under 30 em. .............. 69.4
Between 30 and 33 em...... 22.1
Over 33 cm. ............... 8.5

It will be noticed that each
percentage value lies between the
corresponding percentages for 1919
and for 1922.

We arrive therefore at the fol-
lowing conclusion: The measure-
ments of marketable plaice
from B, prove that the percen-
tage of plaice over 30 ¢cm, con-
tained in the stock of plaice
over 27 ecm in October 1922,
is considerably below that
foundin Augustand September
1919 and also smaller than in
September to November 1904
—1905. From B; we also find a
higher percentage in 1922 of plaice
smaller than 27 c¢m than in 1904—
1905, but this may be due to differ-
ent sorting, since for plaice larger
than 27 em the distribution among
size-groups is essentially the same
during these two periods of samp-
ling.

b. Frequencies of lengths in
the areas C,, By, and D,.

The samples of plaice from the
areas B; and D, are not at all, and
those from C, very little, influenced
by sorting, and can therefore be
compared directly with samples
taken when the size-limit was dif-
ferent from that in October 1922.

A study of the samples from
C, in the “Table of Measurements

B”, shows that the distribution of.
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length and the average length of the samples differ considerably according to whether the fishing-place
is situated in the areas L, Kg, and K, i. e. east of the Dogger Bank, which we shall name C,, ,, or in
the areas Gy, Hjo K, and K., i. e. northwest and north of the northeastern part of the bank, which
we shall desigeate C,, | In the latter areas the plaice are much larger than in the former and also.
larger than in the part of the Dogger Bank sampled in 1922, i.e. the northeastern part of the bank.
Because the Danish measurements of plaice previously carried out in Cgldeal only with samples from C,, ,
we shall, in Table 18, consider the two parts of Cy separately and compare with the previous measure-
ments taken in 1916* and 19192

When comparing the separate samples from the periods of measurements in 1916 and 1919, no
seasonal variation in the length of the plaice can be traced during July—Sept., so we may regard them
as suitable for comparison with the samples from 1922, of which nine have been taken in September.
The table therefore shows that the great relative frequency of large pldice over 35—40 cm ob-
served in 1919, as compared with 1916, has entirely vanished from C,, , in 1922, when the
smaller sizes of plaice are on the contrary proportionately more frequent than in 1916.

Table 19. Average Length of Plaice with empiric Standard Deviations. (From landings
in Esbjerg). :

AFOR  cowrnromaven s v se X8 656 s wbs v iacs Ca, B1 Ca, 1. w.

N c July—Sept. | July —Sept. | Sept.—Oct. || Oct.—Nov. Oct.
Period of sampling ............... 1916 1919 1999 1992 1999
Number of samples............... 26 16 10 20 8
Average Jength .. ... vucn v o on on s 33.04-04 | 398412 | 298103 44.04+141 46.5 4 1.0

From Table 19, in which the average length is calculated as the mean value of the average length
found for each sample equally weighted, and in which the standard deviation is calculated from the em-
piric standard deviation for means of samples, we gain some idea of the reliability of the results. It will
be noticed that there is a systematic difference between the average lengths given in Tables 18 and 19,
owing to the different principle of calculation. The means of Table 18 are the average values for all plaice
measured from an area, while those of Table 19 are the average values for means of sample of approx-

imately equal weight. It follows from this, that the samples with greater average length contain a smaller

number of individuals, and therefore the averages of Table 19, where the same weight is given to each
sample, must be greater than the corresponding averages of Table 18 calculated for the whole collection
of individuals from one area. The difference between the two average values is approximately the same
for each group of samples, and the St. D.’s given in Table 19 show that the differences between the
average lengths in C,, , in 1916, 1919, and 1922 are all significant.

It is, however, further seen from Table 19 that moving from area C,, . in north-westerly direc-
tion we find in the neighbouring areas B; and C,, , , in 1922 plaice the average length of which is de-
cidedly above even that found for C, , in 1919, the deviations from this value being 4.2 4 1.6 and
6.7 & 1.5 respectively. It is therefore possible that the decrease of average length observed in C,, , is partly
due to a different local distribution of the plaice in the autumn of 1922 as compared with the periods of
observation in 1919 and 1916.

c. Frequency of lengths in the area A;.

The samples from A; contain a still greater percentage of small plaice than those from B,. (See
Table 15). We have, for comparison, no samples taken in the month of October in previous years, but
1 JouanseN and Swmite 1919, pp. 32—33.

2 SmitH 1921, pp. 46—47.
Piskeri. VIL 4. 4
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compared with samples taken in September of the years 1904—1905 and 1919! we again find that the
samples from Oct.—Nov. 1922 consist of unusually small fish, the number of plaice under 27 cm being
783, whereas it was only 440 and 309 respectively during the periods of sampling mentioned. This might
perhaps be due partly to the small size-limit in force, and we must examine the distribution according

Table 20. Distribution of 100 Plaice over 27 cm in length according to length.
Area A, (Landings in Esbjerg).

| e
i i Sept. Sept. | Oct.—Nov.
Period of sampling .................. 1904—1905 1919 1929
Number of samples . ................. 8 | 136 16
I

Average depth of fishing-place in m... 16.5 ‘ 16.5 M 16.5

Length em Freq. == St. D. ‘ Freq. -+ St. D. | Freq. 4 St. D
S LR s e & 8744 [ 23t 5143
DB o oo 0 P BOE Wi 7 S S ARSI 26 -2 1841 2643
S e T T o YR 162 14405 15+ 2
BV o i s i < e O T 142 12404 541
R ) ) e e MO 441 9--0.3 08406
R 7Re L OO o N v o e o 341 7403 0805
BVED BB L wr rr i o8 sl s RR  ws 444 1941 0.74+0.4

to length of the plaice over 27 cm. Table 20 represents the distributions of 100 plaice over 27 cm. It will
be seen that there is a distinct difference between 1919 and 1922 in the distribution of the plaice over 27 cm,
the sizes 27—29 cm being abundantly represented. in 1922 as compared with 1919; on the other hand,
plaice over 33 cm amounted in 1919 to 19 per cent against only 0.7 per cent in 1922. Compared with the
samples from 1904—1905, those from 1922 contain a greater percentage of the length 27 cm and a smaller
percentage of the lengths over 29, but the differences are less pronounced.

Thus for both of the areas B, and A; we have found that, comparing plaice over 27 cm, the fre-
quency distribution of which can be considered independent of the different size-limits, the size-group over
30 cm in 1922 represents a much smaller percentage of the total number than in 1919 and a somewhat
smaller percentage than in 1904—1905. When it is so, it is probable that the relative abundance of plaice
under 27 em found in 1922 is not due solely to the smaller size-limit in force, but is a sign of a greater
relative frequency of this size-group in ‘the unsorted catches.

d. Age of the marketable plaice in Bc in the autumn of 1922,

We shall make an attempt at calculating, by means of the fishing experiments undertaken in Sep-
tember 1922, the age-composition of the marketable plaice from B, captured in the autumn of 1922. Starting
with the sum of plaice caught per hour at each of the stations in B, we assume that plaice over 27 cm
are unaffected by sorting, and that the frequencies for size-groups under 27 cm have been reduced so much
that their proportion to the total number over 27 cm is the same as that found for B, in Table 15. We
thus arrive at the distribution given in Table 21. It will be seen that 53°%/, of the market plaice belong to
the III-group, 22°, to the Il-group, 21°%, to the IV-group, and the remaining 4%, to the V-group. When
the marketable plaice are so young it is clear that their average length and, on the whole, their distribution
according to length, depends very much upon the growth rate during the last two periods of growth.

For the spring of 1922 we have a sample of marketable plaice from the deeper part of B, ex-
amined as to otoliths (Table 22). About half of the plaice are four years old, about one fifth three years,
and as many five years. They are of about the same age as the marketable plaice found in B, and B, in

1 See K. Smira 1921, Table 9 and Table 10 pp. 13—14.
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Table 21. Distribution of 1000 Marketable Plaice from the Area B, (B,),

calculated on the basis of the fishing experiments in Septermber 1922 by performing a sorting as indicated
by the measurements of marketable plaice.

LT 0 ) o “ II 111 v v Total
Length cm ENEEERE R R EREEREs:
P T | 10 6 6 5 || 0.3 1.0 16 | 12 28
08 24 | 16 | 23 | 22 1.5 3 s 49 | 41 90
T 24 | 25 || 82 | 54 || 23 4 || 62 | 106 | 168
OB 14 | 38 || 62 | 47 9 7 L 8 | 92 | 177
OO B 15 | 16 || 53 | 48 | 20 18 4 . 92 | 82 | 174
R 16 g | 44 | 32 | 25 8 8 8 | 93 | 56 | 149
Y L e 8 4 || 24 | 31 | 25 9 4 || 57 | 48 | 105
B, s s o e e e e e | 15 7 | 11 8 4 | 26 | 19 45
B0, e [ 4 12 | 8 12 3 12 27 39
Bl o= 50 2 0 A A : 4 - 4 . 4
8D o v ot v s o g e . 7 4 7 4 11
o R e - 4 0 0 4 4
34, g | 4 4 8 12
Total .o oooeee e 111 \ 113 | 263 | 270 | 121 80 12 | 27 | 507 | 199 ‘ 1006

the autumn of 1922, (see Table 23) having, on an average, passed through 4.2 periods ot growths, while

those from B, and B, had on 1. April passed through on an average 3.8 and 3.6 periods of growth.

Comparing the sample from March 1922 with marketable samples from A, taken in the spring of

Table 22. Size and Age of Plaice Caught 40 miles WS W of Graa Deep at the depth of 28 m on 28. March 1922.

All specimens immature except those mentioned at the foot of the table.

S ST 3 Q 342
Age-group............ 11 ml IV | Vv | VI ‘ ? | Total| 11 ‘ 111 L v } VvV | VI ‘ 2 |Total| 1 | x| 1v| v [ vi| 2 |Total
Length cm ‘ ‘ [

G O . W W | o | 1) | S 1 1] 1| 1 3
23.. 9|10 .. L 19l 5| 2] .. 7014 |12 .. ] 26
24 .. 3 24| 9 1| 47| 15|10 | 2 27|28 | 34 |11 .. 1| 74
DBGs s s e P T T 39 2|19 | 8] .. 29 432 17 | 2 68
BN W ooy ceiodos B 7 | 20. 20| 7| 1 45| 4|18 |13 | 2 .| 8711|388 23| 9| 1|..| 82
L 41171 7| 2| 1 31 4|15 | 7| 2|..| 1| 20/ 8 [32t|14| 4| 1| 1| 60
S8es n s 0 ok o oneeRG 1] 9 8| 42 il 1| 4| 2| & 1 [ 16 e B R 34
e SRR 21| 8| .. 5( 1| 6 2 9 1| 8| 8| 2 14
T S 2| 1 3 7 Ol O N 5 | 8
FTIt e e e e sentee Mens all adl & 3 b [R 3
Total . .oovovven . 38 1107 |44 | 16| 2| 1| 208 83 |76 |42 | 11| 1| 1| 164 | 71 [183 |86 |27 | 3| 2 | 372
Average length® em ... [ 24.7 25.4| 26.0| 26.8| 26.5| 24.025.49 | 24.7 26.1| 26.7 27.9 28.0 27.0|26.10 || 24.7| 25.7| 26.3) 27.2| 27.0| 25.5| 25.76

1 One of these possibly mature.

? One of these mature.
3 Not corrected by 0.5.

19191 and of 19202% we find that it is, on an average, about 1.1 year younger than these. In Sept. 1922
the marketable plaice from A, is according to Table 23 only 0.5 year older than those from B, so that

we are justified in assuming that the average age of the marketable stock of plaice in the Horns Reef area

has decreased after the fishing had been carried on more or less normally for the years following the War.

Accordingly we find two causes why the marketable plaice from B, in 1922, as com-

1 A. C. JouanseN and K. Smitua 1919, p. 23.
2 K. SmitH 1921, pp. 22—23

4%
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pared with 1919, should be smaller: (1) the percentage of the older age-groups contained
among the market plaice has diminished as a result of a more normal intensity of fishing
after the War, (2) the growth rate has, in 1922, and probably in 1921, been unusually
small, so that the length of marketable plaice from each given age-group is smaller pre-
sumably than in 1919. The last cause may explain why the market plaice in 1922 were
smaller than in 1904—1905.

e. Density of marketable plaice in the autumn of 1922.

To get an idea of the density and the age of marketable plaice in the various areas with which
we have worked in Sections II—IV, we shall consider the number of plaice over 24 cm caught per hour
in the fishing experiments of September 1922 (see Table 23). From 1. Oct. it is permitted to land plaice
over 22.5 in total length, but only a few of the lengths 22 and 23 cm are actually landed, as will be seen

Table 23. Number of Plaice over 24 cm Caught per hour by a 50 feet otter-trawl.
September 1922.

(Calculated from the fishing experiments).

|
“ Average age

AE-Group . ......o.ccoinns 11 111 v v VI Total | on %(.}‘;Azpril

2 | i
Area ‘ Years

A, S R S 0.0 0.1 0.9 0.6 0.0 1.6 4.3

Ap os v i ws s ssies i 1,0 1.0 0.6 0.4 0.0 3.0 3.1

B oo ot o oib g i g o0 0.0. 2.6 2.1 1.0 0.1 5.9 3.8

By, cee v v 56 e s dla B s 0.6 7.1 4.4 2.1 0.3 15.1 3.6

B, o em e e s s 2w s e e 11.1 29.2 12.1 2.1 0.0 54.6 34

B s e i e e s g s 2 et 0.5 2.4 1.8 0.8 0.2 5.7 ‘ 3.6

from Table 15. Nor are plaice of 24 cm fully represented in the landings, but by entirely neglecting the
plaice under 24 cm, and by counting all the individuals of 24 cm from the fishing experiments, we get a
fair approximation to the distribution of marketable plaice among age-groups. It will also be seen that the
distribution among age-groups of plaice over 24 cm from B_, as given in Table 23, agrees pretty well with
the distribution of marketable plaice in Table 21 found by the more elaborate method described above.

It appears from Table 23 that the density of marketable plaice in September was extra-
ordinarily great in B_, the part of B, situated north of Horns Reef, the density being 3—4
times as great as in B, and about 10 times as great as in B, and in C. The distribution of the
marketable samples among the areas (see Table 15), which is approximately indicative of the catches ob-
tained, shows that this comparative abundance in B, has continued also throughout the month of October.

Comparing Table 23 with Table 1 it will further be seen that this relative abundance of
marketable plaice in B, is chiefly due to the better growth. Comparing in Table 1 the fre-
quencies of an age-group for different areas, in no case do we find the maximum value in the area B,, but
the ratio of marketable plaice in each of the age-groups II—IV to the total number of plaice in an age-
group is much greater in B, than in B, and By, and is only excelled by the corresponding ratios in C.
The 1II-group, which in the areas B,, By, and B, is the basis of the marketable plaice, is about as f[re-
quently represented in B, and B, as in B,, but nevertheless the density of marketable plaice belonging
to the IIl-group is in B, only about one eleventh and in B, about one fourth of that in B,. The Il-group,
which in B, contributes essentially to the marketable plaice, is of absolutely no value to the fishery in
the areas A, and B,, where it is about three times as dense as in B
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VI. Marking experiments in the spring of the years 1920 and 1921.

The plaice were marked with a_label consisting of a bone button and a brass disc connected by
means of a silver wire. The bone button carries another brass disc, in which a number is stamped.

In Fig. 7—13 illustrating the results of the experiments the places of liberation are denoted by a
small circle and the places of recapture by a spot for females and an arrow head for males. The two
places are connected by a straight line or a curve. The figure near the place of recapture indicates the
number of calendar months initiated between liberation aud recapture. The nationality of the vessel
by which the plaice has been recaptured is denoted at the place of recapture by putting Da for Danish,
E for English, G for German, H for Dutch and Sc for Scottish. Nearly all the plaice have been recaptured
by Danish vessels, and the indication ‘Da’ is therefore omitted except in Fig. 10, which represents the
widest migrations.

a. Migrations of marked plaice.

Marking experiment No. 1 (Fig. 7). On the 23rd of April 1920 50 plaice were liberated outside the
Graa Deep bar, at 55° 26" N. Lat., 8° 15" E. Long. (Depth: 12 m).

Marking experiment No. 2 (Fig. 7). On 23rd of April 1920 110 plaice were liberated west of Fang,
at 55° 25’ N.Lat.,, 8° 16’ E. Long. (Depth: 10 m).

Marking experiment No. 3 (Fig. 7). On 23rd of April 1920 40 plaice were liberated inside the Graa
Deep bar, W. by S. of “Bjwelken”, at 55° 27" N.Lat.,, 8°17 E. Long. (Depth: 4 m).

Marking experiment No. 4 (Fig. 8). On 23rd of April 1920 100 plaice were liberated inside the Graa
Deep bar, W. by N. of “Bjelken” at 55°27" N. Lat., 8° 17" E. Long. (Depth: 4 m).

Table 24. Showing for each length of liberated plaice the number of plaice liberated and the number
of plaice recaptured. Springs of 1920 and 1921.

| !
23, April 1920 27.— 28. May 1920 |23, April o 24. April 1921
3 9 8 2 3 9 & | ¢
Liber. |Recapt.| Liber. |Recapt.|| Liber. |Recapt.| Liber. ;Hecapt. Liber. |Recapt.| Liber. |Recapt,| Liber. ‘ii’\ecapl.‘ Liber. |Recapt.
Length em \ "
21. R 1 1 2 1 .. 1 1 2 1 1 2
DD e ivie sy mn mem o 4 2 4 2 1 5 2 4 2 2 6 2
BB e e W S 11 4 8 1 4 2 s 15 4 5 1 21 7 17 9
P sciiss s v v 16 4 27 11 12 4 g 2 28 8 34 13 4 18 50 24
25, e 31 10 56 22 9 4 11 2 40 14 67 24 35 19 39 27
R 33 13 25 16 20 9 13 5 53 22 38 21 34 19 27 15
. S e 16 8 13 6 24 11 19 7 40 19 32 13 13 10 12 3
11 AR 10 4 13 9 23 13 16 7 33 1 29 16 11 4 10 9
29, . 4 2 10 6 10 2 12 4 14 + 22 10 5 2 4 2
B0%: iy o5 S e 4 s 6 3 3 4 3 7 10 6 1 9 6
.1 3 2 4 1 3 1 il 6 2 5 2 5 2 s
DR e 55 romes) eay 2 2 2 2 2 2 2 4 2 1 3 2
1 1 1 1 1 1 1 2
Bl ox o e =
WB o v w e i 1 1
Total number .. | 133 50 167 78 112 46 88 33 245 96 255 111 169 81 181 99
Average length?® [
ETI 5 s s srsais & 25:71 .. |25.98 | .. ||26.87 o | 27.09 .. ||26.24 | .. |26.36 \ - ‘ 25.12 .. |25.36

1 Not corrected by 0.5.
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Fig. 7. Marking experiments with plaice on 23rd of April 1920.
Females denoted by a spot, males by an arrow head.

In these four marking ex-
periments of 23rd of April 1920,
which all took place west of the
northern end of the island of
Fang, a total of 300 plaice (133
33 and 167 99) were liberated.
Before the end of May only 16
specimens (1 & and 15 %¥) were
recovered; they were all caught
in the area A, but as seen from
the charts (Fig. 7 and 8) at es-
sential greater depths than those
of the places of liberation; 10
were caught south of Horns Reef
and 5 north of the reef. During
June 69 specimens (28 & & and
41 99) were recaptured, one north
of Horns Reef in B;, one south
of Horns Reef in B,, one near
Helgoland, and the remaining
66 in A, the
places of liberation. During July

south-west of

only one specimen was caught
(in A;). During August 10 plaice
were recovered, 5 in A; and 5
further seaward; during Septem-
ber 8 plaice, of which 3 were
caught at greater depths than
20 m and one between Jutland
and Fane. During October only
4 specimens were recaptured and
3 of these in A,; during Novem-
ber 2 specimens, one in A; and
one in C,. In the following lwo
months no recaptures occurred,
but during the months February
to May inclusive of 1921, 10 spe-
cimens (average growth: 6.3 cm)
were caught on the Horns Reef
grounds between the reef and
54° 30" N. Lat., and besides these,
a male of 29.5 cm (growth: 5 cm)
on the Dogger Bank, and a male
of 32 cm (growth: 3 cm) in the
central part of Bg. During July
1921 a female of 34 cm (growth:
10 cm) was recovered near Hirts-
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Fig. 8. Marking experiments with plaice in the spring of 1920.
Females denoted by a spot, males by an arrow head.

hals and a male of 35 cm (growth: 7 em) in C, east of the Dogger Bank. During August a male of 28 cm
(growth: 6 cm) was caught on the Dogger Bank, and a female of 42 ¢m (growth: 17 cm) north-east of
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the north-eastern end of that bank. Between that date and 1st of Oct. 1923 only one more specimen was
recovered viz. a female of 42 cm (growth: 15 cm) caught in August 1922 in the western part of D,.

It will be seen from this account that the positions of the places of recapture during June, July,
and August 1920 confirm the previous evidence of an- off-coast migration during the summer. During
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Fig. 9. Marking experiment with plaice on 27th of May 1920.
Females denoted by a spot, males by an arrow head.

February to May of the year 1921, nearly all the recaptures occur once more on the Horns Reef grounds
and thus indicate that an essential portion of the marked plaice are again present on the coastal grounds.
Marking experiment No. 5 (Fig. 9). On 27th of May 1920 100 plaice were liberated south of Horns
Reef at 55° 26" N. Lat., 7° 59’ E. Long. (Depth: 156 m).
Marking experiment No. 6 (Fig. 8). On 28th of May 1920 100 plaice were liberated south of Horns
Reef, at 55° 24’ N. Lat., 7° 58 E. Long. (Depth: 15.5 m).
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Of the 200 plaice (112 &3 and 88 92) liberated in these two experiments of 27th and 28th of
May 1920 66 (37 ¢J and 29 %9) were recaptured before the end of June. The positions of the places of
recapture, as seen from the charts, indicate a general spreading of the plaice, and the depths of the places
of recapture do not indicate a marked migration towards greater depths, the average of the 64 depths
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Fig. 10. Marking experiments with plaice in the spring of 1920.
Recaplures west of 7° 34" E. Long. or south of 55° 00' N. Lat. or north of 56° 00'.
Females denoted by a spot, males by an arrow head.

known being only 16.4 m (16.0 for 22 recaptures in May and 16.6 for 42 recaptures in June). During
July no plaice were recovered, but during August 7 specimens were secured (4 3J and 3 $9), and of the
6 depths known, the average was 16.9 m. During the interval between August 1920 and 1st of Oct. 1923
only 6 more specimens were recovered, and of these, two males, one of 35 e¢m (growth: 3 em) and an-
other of 33 ecm (growth: 6 cm), were caught during October 1920 at the north-east end of the Dogger
Bank. In December a male of 31 em (growth: 3 em) was recovered in the area B, weslt of List. During

the following spring a male of 32 cm (growth: 7 em) was recaptured in A; west of List and a female of
Fiskeri. VIL. 4. 5
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97.5 cm (growth: 3 cm) west of Knude Deep. Finally a female of 38 em (growth: 14 c¢cm) was caught
on the Dogger Bank in July 1922.
It appears from these two experiments that the seaward migration during the summer is much
less pronounced from these grounds of depths 15—16 cm than from Graa-Deep.

8 n' 20"

 Blaabfery

' | Hegarde

e 6 Merer
ssvesiradl o A
ST

JYLLAND

53]

\

T i LN T B R
it i Javre Dy, |
S RODE »(1.5‘_504";1 \ Lo
e P ) ROMO-FLAIK |]

35 £ AA) A e
................................ —4
Ef.Grw. » 2 R

Fig. 11. Marking experiment with plaicc on 24th of April 1921.
Females denoted by a spot, males by an arrow head.

In Fig. 10 is given a survey of all the plaice in the
experiments Nos. 1—6 which have been recovered west
of 7° 34" E. Long., or south of 55° N. Lat., or north of 56°
N. Lat. It will be seen that the plaice liberated south of
Horns Reef have shown much more inclination to migrate
westwards and southwards than northwards across the reef.

Marking experiment No. 7 (Fig. 11). On 24th of April
1921 100 plaice were liberated at Graa Deep bar, at 55°
26’ N. Lat., 8° 16" E. Long. (Depth: about 4 m).

Marking experiment No. 8 (Fig. 12). On 24th of April
1921 150 plaice were liberated off Fang, at 55° 23" N. Lat.,
8° 17" E. Long. (Depth: 10 m).

Marking experiment No. 9 (Fig. 13). On 24th of April

1921 100 plaice were liberated west of Senderho, at 55°

20’ N. Lat., 8° 18" E. Long. (Depth: 10 m).

In these three experiments a total of 350 plaice (169 3
and 181 %¥) was liberated from three stations west of the
island of Fane. During April 50 specimens (23 ¢ ¢ and
27 99) were recovered at places of somewhat greater depths
than where they were liberated, the average depths of the
places of recapture being 11.5 m. Only one specimen of
these, a male, was captured in By, the rest being in A,
south of Horns Reef. During May 110 specimens (51 & d
and 59 9%) were recaptured, 106 of them in A, south of
Horns Reef on the average depth of 13 m (for 2 speci-
mens the place of recapture is unknown). The recaptures
took place particularly south-west of Graa-Deep so that
the recovered plaice of experiment No. 7 had migrated
chiefly towards S.W., whereas those belonging to Exp.

No. 8 had travelled towards N.W., and those of Exp. No. 9 towards N.N.W. But obviously these different
directions only indicate that the grounds particularly worked by the fishermen during May were situated
in the directions mentioned above from the three stations of liberation.

Table 25. Showing for various length-groups of liberated plaice the Percentage Recaptured. Springs of 1920 and 1921.

(Theoretical standard deviations in brackets).

349

s : |

Number | Number | Percentage || Number | Number | Percentage | Number | Number | Percentage
| of liber. |of recapt.| of recapt. | of liber. |of recapt.| of recapt. | of liber. | of recapt.‘ of recapt.

: e -

Length on liberation cm |

L e T 118 42 36 (= 4 120 ‘ 52 43 (+ 5) 238 94 39 (4 3)
95—29 ... 278 130 47 (4 3) 280 140 | 50 (4 3) 558 270 48 (4 2)
U= i ol o et B, o 18 5 28 (4= 11) 36 ‘ 18 ‘ 50 (4 8) 54 [ 23 | 43 (4 17)
Total. .o oo | 414 it 43 (L 9) 436 \ 210 \ 48 (2 | 850 | 387 | 46 (£2)



39

During June 6 specimens (2 & & and 4 99) were recaptured north of Horns Reef in A, and 2

females south of the reef in As.

During July 8 specimens were recovered, one female in C,, one in By, and 4 females and 2 males

in Ay, all in the western part of A; south of Horns Reef. Finally during August one female was caught

in A; and during September one female in B,.
The experiments again indicate a distinct sea-
ward migration during the summer.

b. Percentage of marked plaice recaptured.

Of the 850 plaice liberated in the spring expe-
riments of 1920 and of 1921 46 %/, (Table 25) were re-
captured, and 44 °/, within the first year after liberation.
This is a smaller percentage of recaptures than that
found from the spring experiment on the Horns Reef
grounds in March or April during 1906—1912%, when
the percentage of recaptures within a year was 53. It
appears, however, from these experiments that the earlier
in the spring the experiments are carried out, the greater
is, on the whole, the percentage of recapture, and for
the years of the period 1906—1912 in which the expe-
riments took place after the 14th of April the percentage
was only 46. The difference of season may therefore
chiefly account for the different results in 1906—1912
and in 1920—1921.

In Table 25 we find some slight evidence that
the percentage of recapture is greater for marketable
plaice than for undersized plaice, further that among
plaice of the same length-group the percentage of recap-
ture is greater for females than for males, and that ac-
cordingly the percentage of recapture is, on the whole,
greater for females than for males, the females liberated
having a greater average length than the males (see Table 24).

In the experiments of 23rd of April 1920 (see
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Fig. 12. Marking experiment with plaice on 24th of April 1921.
Females denoted by a spot, males by an arrow head.

Table 26) only 2°/, were recaptured during the first month after liberation, and the chief part of the re-
mainder have found time before capture to emigrate to the deeper grounds, where 26 °/y of the liberated

Table 26. Showing the Percentage of Marked Plaice Recaptured within various

periods of time.

Nl ¢ ‘ Percentage of plaice recaptured
lumber o

‘plaice | in one in two total until

bherated ” month months ‘ a4 year |4 Oct. 1923

Marking experiments of
23 April 1920 ..........0.s 300 2 28 40 43
27.— 28 May 19200: . v o o 200 32.5 33 39 39.5
24, April: 3921 . o an o v e 350 40 48 51 51
I

1 A, C. JonanseN 1915, Table 4 p. 23.
55.’-
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plaice are caught duriug the second month after liberation together with the plaice liberated on these

grounds on 27th and 28th of May. Of these plaice 32.5 o/, are captured during the first month after libera-

tion and only 0.5/, during the second. In the experiments of April 1921, which took place not far away

from the stalions of the experiments of April 1920, 40 °/y of the liberated plaice were recaptured during

the first month and only 8°/, during the second. In all

35

M-

JYLLAND

=1 the three sets of experiments the number of recaptures
occurring more than two month after the liberation, is
small as compared with the number of those occurring
during the first two months (see Table 27), and it is espe-
cially so in the experiments of April 1921.

c. Rate of growth of marked plaice.

From the marking experiments of April and May

251

$8wN
KT8 E |45 H

L\ Nr.9.
#\ 24
\I

 Apr 1921
u:de -27h

1920 the growth curve represented in Fig. 14 has been
worked out!. By means of the April experiments the aver-
age growth from 23rd of April up till the 27th of May
was found to be 0.5 em, and this has been added to the
increase of length found in the May experiments, so as
to measure the growth from the same date namely the
23rd of April.

i It will be seen from the adjusted curve that the aver-
age annual growth is about 7 cm. It will be noticed that

the average increase of length ohserved in the plaice re-
captured during September and October is considerably

KGRE-SD, |5t

55 . . .
- e greater than that, found in the plaice recaptured during
.| 0 Suvreslyd .
| = ‘ R:Jf,’ff’; the months November to March incl., and consequently
S AT — v there must be a rather large probable error in the deter-
TEY, . b FFE

mination of the annual growth. To gain some idea of the

Fig.13. Marking experiment with plaice on 24th of April 1921.

Females denoted by a spot, males by an arrow head.

tween September

size of this error we have considered the increase of length
observed for the 30 specimens of plaice recaptured be-

1920 and May 1921 incl. We have found the average increase of length in these 30 cases

to be 6.1 with the standard deviation 0.6. As there must have been appreciable growth during Sept.—

Oct. as well as during April—May and as this must tend to increase the standard deviation of the 30

observed values, we may probably assume that the standard deviation of the annual growth is not greater

than 0.6.

Table 27. Showing the Distribution of Recaptures among various periods of time.

H Hatal Percentage of recaptures
ota
nugﬁﬁz ot during the during the | during the after one
€ £ d—1ath rear i
recaptured || first month sett gt das Fear nnid
| month month 1. Oct. 1923
1l
Marking experiments of _
280 ApTIL 4920 v s s 128 5 61 28 6
27.—28. May 1920.......... | 79 82 1 15 1
S8, Aprtl 191 o o sonirens “ 180 78 15

1 A large percentage of the recaptured plaice were living when remeasured; when they were dead no correction for

shrinkage was applied, as informations about the condition of the dead plaice are generally lacking.
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The previous determinations of annual growth by means of marking experiments carried out on
the Horns Reef grounds suffer from at least as great uncertainty, but the growth for the years 1908—1912
being only 5.3, 3.1, 4.6, 4.5, and 3.5 cm respectively, or on an average 4.2 c¢m, there can hardly be any
doubt that the growth during these years was smaller than during 1920. During the years 1905—1907,

Growth
in cm 2

10

=}

2 //
1 103;/ Ji!
0 /{

1920 Apr May June July Aug. Sept Oct. Nov Dec. Jan. Febr March Apr May June July Aug.1921

Fig. 14. Rate of growth of marked plaice liberated south of Horns Reef in the spring of 1921.
The figures indicate the number of observations from which the means for each month have been calculated.

however, the annual growth was found to be 7.9, 6.1 and 7.7 respectively, which is approximately the
same as during 1920.

In the experiments of 1921 all the recaptures occur before the end of the first period of growth,
and 92 %/, of them during the first two months after liberation, so that they hardly give any valuable
informations about growth. The 8 specimens recaptured during June have had an average growth of
only 0.2 cm and the 8 specimens recaptured during July an average growth of 2.1 em, which slightly
indicates a smaller growth during 1921 than during 1920.

VI1I. Summary.

On the basis of the fishing experiments with otter-trawl undertaken during the cruise of the “Dana”
in September 1922 we have mapped out the density, the average length in age-groups, and the relative
frequency of the two sexes in the Horns Reef area, and found the following characteristic features. The
I- and Il-groups occur with unusual frequency south of the Horns Reef inside the 30 metres curve espe-
cially in the region west of Graa Deep. At the same place the average length for each of these age-groups
is considerably smaller than north and south of that place. The density for each age-group is, on the
whole, distinctly smaller in the northern part of A, than in that lying south of Horns Reef. Outside the
90 metres curve the density of plaice older than three years is about the same north as south of Horns
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Reef, but the average length for each age-group is considerably greater in the northern than in the southern
area. Indeed, the growth is so different that when considering the density of marketable plaice we find
that, outside the 20 metres curve the density is about five times as great north of Horns Reef (B,) as
south of the Reefl, (B, and B,), although for each of the age-groups the maximum density is always found
south of the reef. In the whole area investigated, except inside the 20 metres curve south of Horns Reef,
the III-group is the dominant age-group among the marketable plaice, but along with this the IV-group
forms quite a considerable proportion of the total, whilst the II-group is only of account as marketable
plaice north of Horns Reef and in the southern area outside the 30 metres curve. South of the reef and
inside the 30 metres curve, where the II-group is especially dense, the growth has been so slow that the
size-limit has not yet been reached.

An investigation of the relative frequency of the two sexes in each age-group has shown that the
females are relatively more frequent near the coast than further seawards and also that for each of the
areas the relative frequency of females increases from one age-group to the next older. Considering in a
bulk all plaice older than one year we notice a diminution in the relative frequency of females from the
coast outwards. The sum for all the stations of individuals of an age-group caught per hour shows that
a slight increase is found in the relative frequency of females with increasing age, but this may be ex-
plained by a surplus of the oldest males having probably migrated out of the area investigated, since they
are in a predominant majority in the western part of this area. The distribution of males and females is
explained by assuming that the males have a greater inclination than the females of the same age-group
to leave the coastal grounds. The plaice dealt with here were all judged to be immature, and the peculiar
numerical distribution of males and females can not be due solely to the mature males having already
emigrated out of the investigated area, as the increasing relative frequency of males from the coast out-
wards has been already quite distinctly observed in the II-group, of which certainly no individual has
attained maturity, and which hardly spread westward of the area investigated. For each station it is noticed
that the average length of females is, as a rule, slightly greater than that of the males of the same age-
group. Comparing the bulk of females and of males of an age-group from the investigated area south of
Horns Reef or north of the reef, this difference disappears, and therefore we are inclined to think that at
this age the growth is the same for males and for females, and that the difference in average length at a
certain place, is simply brought about by the larger males having emigrated at a greater rate than females
of the same length.

Fishing experiments as extensive as these undertaken in September 1922 have not previously been
carried out in the Horns Reel arca during the autumn, and consequently our comparison of the state in
Sept. 1922 with that in former years gives less certain results than those stated above. The area best in-
vestigated is that west of Graa Deep inside the 30 metres curve, where the density of all the age-groups
and especially of the I- and Il-groups appears to be at least three times as great in September 1922 as
in the autumn of the years 1903—1905. The investigations undertaken during the spring of 1907 also
indicate a much smaller density, than in September 1922. The earlier observations taken north of Horns
Reef are not very numerous; but they seem to indicate that, in 1922, the density is comparatively great
outside the 20 metres curve and comparatively small inside that curve.

As regards the growth of the plaice the rather scarce measurements from 1905 indicate that the
average lengths in the II—IV-groups were in 1905, in the area west of Graa Deep inside the 30 melres
curve 4—6 cm greater than in 1922. The average lengths in the same age-groups were in C, only a couple
of centimetres greater than in 1922, so that we may suppose that it is the growth rate in the areas A, and
B, which were densely populated in 1922, that has altered especially. ‘A comparison with the investigations
during the spring of 1907 show that the average length of the II-group north of Horns Reef, is in 1922 not as
much below the previous value as that occurring south of Horns Reef, which confirms the supposition that the
altered growth rate is connected with the considerable crowding of the I- and II-groups west of Graa Deep.
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A comparison of the length for various age-groups, together with the information obtained from
the marking experiments undertaken in 1920 leads us to conclude that the small average lengths observed
in September 1922 are chiefly the results of an abnormally slow growth during 1922 and perhaps during 1921.

The data from the years 1903, 1905, and 1907 confirm, on the whole, the observation that the re-
lative frequency of females decreases from the coastal waters seawards. They slightly indicate that the
females are relatively less frequent on the Horns Reef grounds in 1922 than in 1903 and 1905, what may
be connected with a later attainment of maturity and a consequently later segregration of males and females.

The samples of marketable plaice from the Horns Reef area during September to November 1922,
illustrate by the distribution of the fishing-places of the catches, the results found from the fishing ex-
periments concerning the density of marketable plaice. Of the 171 samples from the area investigated in
September, 145 have originated from the part of B, situated north of Horns Reef, where we have found
the marketable plaice to be three to four times as dense as in any of the other areas investigated. The
samples from B, (which all arise from this northern part, named by us B as well as those from A; show
that the relative frequency of plaice over 30 em has decreased very much since 1919, both as compared
with the total number of marketable plaice and with plaice over 27 ¢cm in length. The samples from that
part of C,, which lies south-east of the north-eastern end of the Dogger Bank also show a decreasing
Iength from 1919 to 1922, when the average length of plaice is even smaller than in 1916. There can be
no doubt that this is chiefly explained by the restriction on fishing during the War and the fishing being
carried on again more intensely from and after 1919, which caused the average age of marketable plaice
to be particularly high in 1919. As regards B,, we find in the exceptionally slow growth during the summer
of 1922 and perhaps of 1921, a cause that must also work towards a decline in the number of the plaice
over 30 cm in length as compared with plaice between 27 and 30 cm.

The marketable samples from B, and A; measured in the autumn of 1922 are also inferior in
length as compared with samples from the years 1904—1905, and this is probably due to the slower growth
during the years 1921—1922.

!
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Tables of Measurements A.

The following tables give the results of fishing experiments carried out with a 50 feet otter-trawl with extra
cod-end.

With one exception (St. 2820) the lengths of all the plaice caught during an experiment have been measured.
At most of the stations all the plaice, except those of the 0-group, have been examined as to sex, and as to age by
means of otoliths. At some of the stations the age and sex determination of the most numerous length-groups have
only been undertaken for a portion of the specimens; their number are then given in a parenthesis, after the number
calculated by distributing the total specimens of a length-group proportionately to the specimens examined. At such
stations it has sometimes been possible to determine the age of the smallest specimens of the I-group alone by
means of their lengths, if so the determination of sex has not been carried out, and the specimens of such length-
groups have been distributed equally among males and females. When no figures in parenthesis occur in a table,
all individuals excepts those of the 0-group have been age- and sex-examined.

All the specimens examined as to sex have been found immature; but it is hardly possible in all cases so
early as in September to decide whether an individual will reach maturity in the approaching spawning-period or not.

13. Sept. 1922 — Station 2804, 55°16' N. Lat. 5°39" E. Long., Depth: 45 m — Duration of fishing: 2b.

BRI, eoncarssomninys o8 3 Q - 3+%
Age-group......... I1I v Total III v v ? Total II1 Iv % ? Total
Length cm
B s vt e s 1 . s 1 e % 1 i L . 1
BB et s s n i s e o - 5
B30 s s L il 2 5 1 1 - . . 1
N A e 3 1 4 i ot HE i 3 1 A N 4
B e Lot it wiattie 1 1 ol 5 3 b o 1 . oy 1
Pl in o i 1 1 2 . 1 s 1 1 2 - s 3
st s o o5 1 1 N 1 6 1 - 2 - NG 2
T S o 1 st S 1 1 - o i 1
BB oA 5 v 1 1 1 3 1 1 1 3
B0 vaveanisusaye e e 1 1 2 1 1 4% 2
Bl v e e s 1 1 - 1 L
figtals: o cmnminaa 4 9 4 3 1 10 9 6 3 1 19
Average length?. .. 23.8 26.5 24.6 27.5 26.5 30.0 29.0 28.2 25.4 25.8 30.0 29.0 26.5
13. Sept. 1922 — Station 2805, 55°18' N. Lat. 6°07' E. Long., Depth: 44 m — Duration of fishing: 2.
PR 5 lbiatla s oiw wiaiva 8 8 Q 349
Age-group......... I1 111 . v ‘ Total 11 I1I v v Total II ‘ IT1 \ v ‘ v \ Total
Length em
O ety 3 1 i S 1 o - 1 ] o~ i 1 1
ARG e lelmsaig 1 " & 2 2 2 2
ok - 1 2 1 4 e 1 2 1 4
DA iy 1 1 2 1 1 a . 7 2 3
AN 3 3 1 1 1 3 1 4 il 6
261 s 3 3 1 1 <+ o 4
A e ik 2 3 o 1 ir 2 3
W e B » L .
D s -
S v s 1 1 1 1
S e o - " X, ] o i i ¥ . i - ..
825 d sv s iy . e - ¥ e B 1 1 s ita = 12 1
SPekalls oo i i o o 4 8 5 17 i 4 2 1 8 5 12 7 1 25
Average length .... 23.8 24.9 26.2 25.0 25.0 23.8 24.5 32.0 25.1 24.0 24.5 25.7 32.0 25.0

1 Will probably become mature at the next period of spawning.
2 The average lengths given in the Tables of Measurements have to be corrected by 0.5.
Fiskerl. VIL 4. 6
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13. Sept. 1922 — Station 2806, 55°16’ N. Lat. 6°33' E. Long,,
Depth: 40 m — Duration of fishing: 1™

14. Sept. 1922 —

Station 2809,

55°37' N. Lat. 6°08' E. Long., Depth:

, - 45m — Duration of fishing: 1%
Bex o r 1A \ 3 H Q }» 3+%
Age-group. ........ ‘ 11 \ 111 ‘ Total|| II | III L Total | II | 1II |‘ Total e e g
= i = - — e —— 111. v ‘ v \Ttl
Length em : S | i

T8 e i 1 2 1 1: 2 Length em [

T8 3 . 3 3 i 3 o1 ‘ 1 1

20 i cn e 1 i 2 5 x w 1 1 2 99

2. N 4 3 7 1 1 2 5 4 9 o3 ‘ '1' 1

D st s A 3§ 1 2 e 2 2 1 3 4 o4 ‘

s ‘ 1 - 0 : BB Lvomdinia e 1 1
Total............. 10| 6 |16 | 1 4 5 || 12 | 10 | 2 - ‘ 1 o 1
Average length ... | 20.1 | 20.5 | 203 21.0 | 22.0 | 21.8 | 20.2 | 21.1 | 206 og. ... | i 1

' Total. ..oovuvnenn. s | 1 1 5
Average length .... | 24.0 ‘ 26.0 | 25.0 | 24.6

13. Sept. 1922 — Station 2807, 55°20' N. Lat. 7°00’ E. Long., Depth: 28—30 m — Duration of fishing: i s
BEX i e wi avans e e 3 Q 3+9
Age-group. .. ...... 1 11 11T \ 7 \ Total 11 \ 111 ‘ v ‘ Total 1L II \ 111 \ IV ‘ ? \ Total

Length cm |

3 [ SR == 5 5 1 1 1 1

S i 4 4 1 1 i 5 5

16 ereslaniia 1 9 10 1 7 1 1 10 - 11

i | 1 8 e . 4 9 3 3 6 2| 11 3 o 15

B8, oo siewe 6 1 1 8 3 o 3 9 1 1 11

195 35 o s 5 2 7 3 1 4 8 3 11

20 i 5 5 s 2 45 2 1 2 3 3 2 5

215 o v wim 1 3 4 1 6 it 7 2 9 o i 11

B on v i s w'e 3 3 : 3 i 4 6 1 i 7

230 on s e 2 2 s e 2 2

L. R ' & 2 2 2 2
/o) = -1 NIRRT o T 2 35 11 1 49 14 -17 1 32 2 49 28 1 1 81
Average length . ... 16.5 17.3 21.0 18.0 18.1 177 20.6 22.0 19.4 16.5 17.4 20.8 22.0 18.0 18.6

14. Sept. 1922 — Station 2808, 55°25' N. Lat. 6°07' E. Long., Depth: 49 m — Duration of fishing: 2h,
SEE w0 ey s ae ne 3 ‘ Q | 349
Age-group......... I LLE v v \ Total ‘ II \ I1I ‘ v \ v VI ‘ Total 11 I11 \ v | v l VI | Total
o | , . k
Length cm

20 e s 1 1 s 1 - 1

2 aweniann i ity e i, N T i

2% s g s o as 1 1 " ok 1 1

. 1 1 1 “ 1 1 1 54 2

. R E 1 1 3% 1 1

PR o i ve . 2 - 2 o A 2 s s 2

BBl o v 2o o 2 2 4 1 3k 2 2 1 5

L R 2 2 A - 2 % g 2

28 i v 5 ) 2 2 2 2

2% s s St s . 1S ?

VMo .. Ja i iy

s A ok 2 1 1 E s 1

B2 sasacnin s 1 1 .. i 1 » 1

1 2 2 2 2
Pokal s o6 o soanas 1 8 2 il 12 5 2 2 % 2 8 2 10 4 2 2 20
Average length .. .. 20.0 25.4 26.0 392.0 | 25.6 || 23.0 | 28.0 | 26.5 | 26.0 | 33.0 | 28.0 21.5 | 25.9 | 26.3 | 29.5 | 33.0 | 26.6




14. Sept. 1922 — Station 2810, 55°37’ N. Lat. 6°36' E. Long., Depth: 38 m — Duration
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of fishing: 11/,b.

il H e O RO 3 Q@ 3+
Age-group......... 11 111 v ' Total II 111 ‘ IV ‘ v ‘ Total IT 111 v A% Total
Length cm
PO e i 1 1 1 1 1 1 2
B v st Sk i 1 1 s 1 2 i 2
s L . 2 1 3 Bi 1 1 2 2 e 4
DD et £ Hen s 5 5 o 10 2 2 % 4 7 T o e 14
Beer e s 2 8 1 11 2 2 1 5 4 10 2 - 16
A, ke 4 5 1 10 2 6 3 1 12 6 11 4 1 22
A - 3 1 4 NG 10 w2 10 s 13 1 . 14
I 1 8 2 2 13 4 1 5 1 12 3 2 18
o i y 3 5 8 i “is o 3 5 8
B nsaial e e ' 2 2 i 2 3 1 4 5
23 [ . 1 1 2 1 o 1 2 1 o 3
30........ 36 s 5 1 . il il
S o s . 7 s
1 A 1 1 L 1
i 15 35 14 2 66 8 27 7 2 44 23 62 21 110
Average length .... 22.7 242 26.9 26.0 24.5 221 24.7 25.3 27.0 24.4 22,6 24.4 26.3 26.5 24.45
14. Sept. 1922 — Station 2811, 55°36’' N. Lat. 7°00' E. Long., Depth: 30 m — Duration of fishing: 1h,
o o s i g ‘ 0 349
Age-group. ........ I 11 111 v Total 1 III v v Total I II . I11 ‘ v v Total
= | _ —
Length em l
16.. 1 e 1 1 1 1
L e s 2 2 i i o a0 2 2
18, . .00t o 4 W 4 o A o - 4 e 4
PR e e 2 4 il @ 2 1 3 2 6 2 10
SO 5 o 5 5 11 1 12 3 e i 3 14 i o 15
S IS 6 8 i 14 1 5 1 7 7 13 1 21
0w o 6 7 o 13 3 7 2 12 9 14 2 25
28w a 3 4 1 8 6 9 o e 15 9 13 1 i 23
24 e o8 2 5 2 9 3 10 1 1 15 b 15 3 1 24
D 2 4 1 7 2 5 w o 7 4 <) 1 14
DG s 7 2 2 4 1 3 1 - 5 1 5 3 9
P e % 1 4 o 4 - Lo 4 o 7 1 Wi 8
A8 s 1 . 1 1 1 1 ik 4 1 2 1 1 5
A . iy . " . i ; s
30 ieoran 1 1 2 1 1 1 2 3
B s e axs ars s
BParaianavs | 1 2 T ) 1 b :
B3 s 1 1 1 1
ibetal. x o saieasas 2 40 37 88 23 46 7 2 78 2 63 83 16 2 166
Average length ....|{ 19.0 20.7 23.4 26.3 22.3 22.4 23.8 24.7 26.0 23.6 19.0 | 21.3 | 23.6 | 25.6 | 26.0 | 22.91
15. Sept. 1922 — Station 2812, 55°20' N. Lat. 7°45'E.Long., Depth: 23 m — Duration of fishing: 1k,
SEX L 3 9 | 5+9
Age-group...... 1 11 IIT | IV | VI | ? Total i 11 III | IV l ? Total ‘ 0 1 ‘ 11 ‘ III‘ IV|VI| ? | Total
Length cm I
0 s niz 2on 2i 24 24
e i 20 i o 45 s 45
Bise 5 s 56 i 1 1 1 6 2 8
Dz 35 93 21 21 22 22 o 43 - 43
10 s 1106 106 106 106 212 [ .. 212
T svsime o o 115 115 [t15 - 115 230 3 233
10 peivns 144 (12) .. 144 (12)[192 (16)[24 (2) 216 (18) 336 | 24 360
o 101 (16)(31 (5) 132 (21)[[145 (23)/63 (10) 208 (33) 246 | 94 | .. 340
X oo 28 (14)43 (21)] .. 71 (35)| 86 (42)/43 (21) .. |129 (63) 114 | 86 | .. .. | =200
G- e 9 (9)36 (36)(1 (1) .. | 46 (46)| 13 (13)/50 (50)| .. 1(1) 64 (64)| 22 | 86 | 1 1 | 110
1 MR 5 (5) 8 (8)|3(3) 1) 17a7| .. [1313) 2 (@) .. | 15 (15) 5 21| 5 1 32
T8 e | 2 (2)] 9 (9)4(4) 15 sy .. 10 (10| 4 (49) 14 (14) 2| 19| 8 o 29
TR iy 1 @)2@) . 3 3) 1 6 (8) 6(@6) 13 (13) 1 78 " 16
i 1 (1)2(2) 1(1) 4 (4| .. 2 () 3@3) .. 5 (5) gl B |1 9
T a— 2 (2) .. i 2 (2) o131 4 (4) el | 6
4 ” o .. 1 (1) 2(2) 3 (3) 1| 2 3
T e R 1(1) .. 1 (1) a3 o : gl | 1
O e 1(1)/1(1) 2 (2) | L) 1 (1) 1| 2 3
1) R oL | s o w3 : S 9
DEds ey 1(1) 1 (1) 2 (2)| 2(2) 4 (4) 5| 8 5
DB o4 s vh s | % .. 1) 1 (1) 1 1
TTotaln o e sin i s 532 131 14 (2 1 1 681 681 211 22 6 1 921 75 |1213 | 345 | 36 8 1 2 | 1680
Average length . | 11.7 | 14.53 117.9 24.0 19.0 16.0 — 11.8 | 14.14 | 19.2 | 22.5 [15.0 — 6.8 |11.82 (14.26 18.7 |22.9 [19.0|15.5 | 12.305

B#
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15. Sept. 1922 — Station 2813, 55°20' N. Lat. 8°01' E. Long,, Depth: 17 m — Duration of fishing: /,".

Bex i surmaumiaasisies 3 Q 34+92
Age-group. ........ I ' II \ 11 ‘ Total I no| I Total 0 I \ 11 } 111 Total
Length cm | [
Gk Ly . 23 23
B neie ein ais e s 2. 25 " 25
7 B e .. 1 i 1
R oo S 55 3 i = . iy . i " ¥
ol e 8 8 8 8 16 " 16
LS IS Sy e 16 16 15 15 31 i 31
T R 23 .. 23 24 = 24 47 30 " 47
AT oo 38 (38)) 8 (8) 46 (46) 34 (34) 7 (D) 41 (41) 79 15 - 87
ST 7 (7| 18 (18) 25 (25)| 11 (11)| 15 (15) 26 (26) 18 33 s 51
T4 . = svenenes 1M 7@ - g () 2 @ 8 @® .. 10 (10) 3 15 . 18
PB4 oo et | 1) 1@ 1m| 8@ - 3 8) 2@ 5 B 1 4 3 8
TR - . . o . p b N " . y
175 o ot o oo ‘ 1@ 1M 2@ 1 1 3
T8y s ot viv 1 @ .. 1 Q) 1 . 1
Mball, .o H 94 34 1 129 94 35 3 | 132 49 188 69 4 310
Average length . ... M 11.3 13.0 15.0 = 11.3 13.5 15.7 = 555 | 11.31 | 13.25 | 155 | 10.88
15. Sept. 1922 — Station 2814, 55°20' N. Lat. 8°16’ E. Long.. Depth: 13 m — Duration of fishing: 1/,0.
SEX e | 3 Q 349
Age-group......... I I ‘ 111 ‘ v 9 | Total|| I 11 L 111 ~ IV‘ 9 | Total | 0 . I | 11 \ TI1 IV\ 2 |Total
Length em
e 0 ¥ s . A R (R e (e e 4
Blos o v it e : e R o el e
Tists £ 14 5 o » e - | e e e
8o 2 2 2 2 IS, L A 0 4
0t 6 ) 6 |7 7 il T ST | I [
T i 10 (5)| 2 (1) 12 B4 M| .- 14 @) .. | 24 2| .. .. | .. | 26
b 12 (6)| 10 (5) 292 (11)/22 (11)[16 (8) 38 (19) .. | 34 | 26| .. | .. | .. | 60
4(2) 16 (8) .- 20 (10)[14 ()19 (10)| .. 33(17)| .. | 18 | 35| .. | .. | .. | 53
.. 5(5)| 1 (1) 6 (6) 2 (2)/18 (18) 1 (1) ot(a) ..| 2| 23| 2| .. | .. |
6(6) .. 6 (6) .. |21(21) 2(2) 23@3)| .. | .. | 22| 2| .. | .. | 29
1(1) 1) v | Z 2)le @) 8 @) 56| .. B .. | 2 9| 6| .. | .. | 17
1@ 2@ | .. |t |4 @ .- |6 @ 11|11 g @ .. | 7 3] 1|1 | 12
1 4@ |1 |1 |7 @) 6 B 2@ | .| -« | 8 (B) - 70 & | i | 1 | 15
s MaiLm | 2 @ 166G | .. |2 9 @) .. 1| 7| 1|2 | &
1D 1 (1) . L e e |2 @y e SN 1 A 1 (e 3
- - L ls® 3 @) .. s 3
1Q1) 1 @) » Wy | 1 1
0 .. 1(1) 1)) .. 1 1
TTaEHL o ad |49 |9 4 2 le1 |83 |95 (18 6 |2 |18 4| 97 |137 | 27 | 10| 4 | 279
Average length ... || 10.3 | 12.4 | 16.2 | 10.0 | 165 | — | 10.9 | 1335 16.4 |20.2 | 18.0] — 5.0 [10.67 [13.04 | 16.3 | 10.7 | 17.3 | 12.72
19. Sept. 1922 — Station 2815. 55°28'5 N. Lat. 8°05 E. Long., Depth: 14—19 m — Duration of fishing: 1h.
BER ¥ i seam e 3 Q 3+¢
Age-group......| I II | 1t | v | 7 |Total|| I | | av ‘ v ‘ 9 ‘ Tatal } 0| I ‘ 1T 111\ | v|? ‘Total
Length em
o i 4 md EIlE s ol | e ) e[ e 5
B » P ool O R S R (R
B it o . e oo (R (RN B (DO e )
e e 1 1 o ol o R [ 5
& 10 10 |to 10 a0 e S O o (81
9, cowi 21 e 21 (20 s 20 a4
10 s blnte 36 (12)| 3 (1) 39 (13)42 (14)| 6 (2) 48 (16) el 9l | .| 87
1isizese 51 (10)|25 (5) 76 (15)46 (9)(20 (4) 66 (13) 97 | a5 | .. | .. | .. | .. | 142
I 32 (8)35 (@) .. 67 (17)‘ 8 ()32 (8) .. 40 (10) a0 | 87| .. | oo | oo | o | 107
2 5 (5)17 (17)] 2 () 24 (24)‘ 6 (6)/19 (19)| 3 (3) .. | 28 (28) 11| 36| 5| .. ..|..| 82
Al i brosios 3 (3)/18 (18)| 3 (3) o |24 (24)‘ o2 22) 1) 1(1)] 24 (24) 3| 40| 4|..|..| 1| 48
165 oy s e 4 2 ()| 6 (6)| 3 (@) ifza2)z @7 @ 56| - S| 14 (14) P NS T T~ N S 1 -
A8 = b B s D1 @ 3@ .| - |4 @2 @oan 1@ .. | 19 (19) 2| 11|10 .o | on .o | 28
Tl co la@ il s G @5 @ TM 1A .. 14 (14) 1| 5|10 2(..| 1] 19
TG 2@ 2@ 2@)| .- |6 © - |2 @56)] .. |- 7 (7) LAl 2l 13
1 R 1 W 1a@) 2@ 4 (4)\ Ll e 3@ .- 8 (3)‘ ", 2|l 5| 5] .. 12
LR s - .. |3(3 3 (3) .. 2@ 4@ 6 (8) e R O e 9
S o . ‘ | st s | s | T Y o | e | 2] BY 7
DR o e 2 (2) 2 (2) 1@ 1@ 4@ .. | 7@ . 1| 1| 6| 1 9
D 5 . \ . R s e |22 | 2
2. 1) [ (P 1y . | 1
BB ) v || 23] e 3 (3) 3 3
TOEAL s ¢ e sisrmces 61 |08 |17 10 |2 |[208 |37 125 38 22 |1 |1 |324 141 | 208 | 233 | 55 |32 | 1 | 3 | 763
Average length. . ‘ 107 | 12.6 |15.7 | 19.5|16.0 | — |\ 105 | 13.2 |17.2|21.3 [22.0 [14.0| — ‘5.39 10.59 [12.89 [16.7 [20.7 22.0 [15.3 | 11.24
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19. Sept. 1922 — Station 2816, 55°20' N. Lat. 7°20' E. Long., Depth: 24 m — Duration of fishing: 1/,

BB v v s 3 Q 3+9
1 I | IT1 v Total 1 11 \ I1L ‘ v 7 l Total ‘ I ‘ 1T I1I v ? Total
il [IEE== [ — —
== ———
2 i i is 2 2 2 ‘ 4 - % 0 s 4
24 (12)| .. . o2 8 @ .. e e 8 @32 ' o i - 32
21 (21)| 21 (21)| .. o |42 (a2)n9 d9)[16 (16)] .. b | it & BB (35)-‘ 40 37 - R . 77
55 (11 85 (17)| .. . |140 (28)30 (6)85 (17) .. | .. 11523y 85 | 170 % " .. 255
16 (4)/120 (30) .. .. {136 (3424 (6)|88 (22)| .. ol 11228y 40 | 208 o i .. 248
8 (2)| 80 (21) .. .. | 8s(23) .. |go2)| .. Lo lsogeny) 8 | 160 in . . 168
| sadnoG) | .. | 44(22) .. [38ANL4L@) | .. | .. | B2(6) .. 72 24 n e, 96
4 @ 33 7 (1 @po@o)|sey | . | .. |18@8) 1 14 8 o 23
2 (2) 6(6) | .. 8 (8) .. |4 (0] 6(6) .. | 100y .. 6 12 .. 18
1 Ol2@ 1@ 4@ .. |2 @2@] .. [1®)] 5 G .- 3 4 1 1 9
e | BB e 5 () .. . 5@ 1@ .. | 6 ®) .. 2 10 1 o 11
.. 2z e S (7 2 @) .. . 2 . . 2
52| .. 2 @ - e | BBy 3 (3) 5 5
16y | LA 2 @) s v | ) e 2, (2) 2 2 4
¥ . s - IR % T 1 (1) 1 N il
1(1) | 1(1) 2 (2) 1 1 2
- NI R Y, ST R o
126 347 29 2 504 84 323 41 3 1 452 210 670 70 5 1 956
Average length .... || 12.7 1413 | 18.1 | 21.0 — ‘ 12.9 18.7 | 22.7 | 19.0 — ’| 12.73 | 14.21 | 18.4 | 22.0 | 19.0 | 14.24
21. Sept. 1922 — Station 2817, 55°27' N. Lat. 7° 15’ E. Long., Depth: 30 m — Duration of fishing: 1%,
SBX: s s s 3 e dne v } ) “ Q _ N 349 N
Age-group......... ‘| I II t 111 ‘ v ‘ v l Total I I1 ‘ IIT ] IV v Total I II \ IIT k IV ‘ v ‘Total
Length em ‘l
A o i A ” e o 1) .. e i " TG & (1 S VR PR 1
A 12230 &) .. o . |42 (| )| 42(D| .. o . |48 @) 18 | 72| .. | .. | .. | 90
Honnn.. ‘ R G i .. |49 (1) 28(4)| 35(5)| .. ok .. |83 (o) 28 | 84| .. | i | .. [HE2
15, .0 0enen ‘ 5(1)| 40 (8) .. e .. | 45 (@ 5()| 25 ()| -. o .. |30 @ 10| 65| .. | .. | .. | 75
16 i 4(1)| 22y .. o . lo2sdsy .. sl 2@ 2@ | .. |12 ()] 4 \ W 2| 2 . | 38
7 A 12 @) e | .. ol @ 2| 18 (@) 4¢2) | .. o |2aqa| 2| 0| 8| .. | .. | 40
TG, o on oir s o 6 (6) 2(2) | .. . g (8) .. 33) 22 | - 5 (5) gt A | e a8
19........ i 2 (2303 2@ 7 (M .. 4(4) 4(4) | 1) 9 (9) g |l U8 e | 28
20, cueenn s i 1 ) 4(4) | .. .. 5 (3) .. L 56 [ 1@) 6 (6) S S ST D
5 ok 1 3@ |11 ]| 8 @ .. 1) 44) | 242) 7 () a0 7| 811 13
89L e - P P L . 4 @) .. s | Ty [ ad) 2 (2) v G (R L 6
D e o .o l2@) | .. 9 (2) S iy o 1 (1)) S| ST A 3
T o ot Lo l2@ 2@ 4 Wy e | e e e || 1 (1)‘ o | el 5
By % s o e | L) P2 3 (3 .. 1@ » 1 (1) o el 4
PO o i v e s e 2 e s o - i ¥is
s g o i - - o b ot s i ‘ el i T S e e e e e e | o
-1 o s i X, Lol1ta |1 (1)“ 0 - " ) .. o w9 fan lav | r | 3 1
Total, voweesmsswms 21 163 2b 7 2 218 “ 42 136 23 8 1 210 63 | 299 | 48 15 3 428
Average length .... | 14.0 14.8 20.4 | 22.4 | 245 = h 14.1 | 147 | 19.3 | 19.8 | 24.0 — ||14.1 {1477 | 19.9 | 21.0 | 24.3 [15.52
| \ |
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21. Sept. 1922 — Station 2818, 55°38' N. Lat. 7°28' E. Long., Depth: 16 m — Duration of fishing: 1/,B.

Soadl. DL ) H P H 0 3+9
|
Age-group. ........ “ 1 } 8l \ 11 \ v \ ? lTutal 1 ‘ 81 ‘111 v ]Tol;al o | 1| 11 \ mr | w \ v L 9 | Total
Length cm |

Bovrnnnn 1 1
Terinnn 9 9
B 30 30
9 . | R ) I 10
10,00 eenns ' .. » 1| .. 1
s, . " q 1 i 1
1200 inn.. 2 . 2 3 3 5 5
13000, 2 | .. AN R e .. By 2
14, 2 2 4 oml iy 8 9| 3 12
15, 0nnns. 2 5 7 ol T 2 9 | 7 9
T e 1 7 8 | e 9 ‘ 2 | 15 17
17000 enns 2 4| .. 6 5 | B 8 | 4 | 10 14
g s 1 11 1 13 i 7ol g 3 ‘ 1| 18 2 21
i s Es 1 5 ) . 6 || .. | 8 6 1] 11| .. » 12
) e » = I 2 1| 21 .. 3 1| 4 .. . 5
O . e 2 gl 5 1] 1 2 ‘ gl 8| .. 1 7
22 . 2 2 2 6 g [ g 5 6| 8| 2 i 11
23 g | .. 2 2 e 2| 2| .. 4
L ) N .. ol 2 M g B
e b e 1 1 s T TR (DO (N 1
2% i o . W Gl Rl (R i .
27 . 1 1 o i, cinll oiolt I (R O T A 1
98 ... . i | 1 Sl Rl N (S ™ B R | 2

T D 13 | 40 7 3 | 4 64 || 15 | 40 | 4 | 1 60 |l 51 | 28 |80 | 11| 3 | 1 | 1 | 175

Averagelength .... || 15.0 | 17.6 | 21.4 |23.1 |21.0| 17.8 ||14.3 | 184|223 28.0| 178 ‘ 8.0 | 14.6 17.95|21.7 | 23.1 | 28.0 | 21.0 | 14.94

21. Sept. 1922 — Station 2819, 55°38' N. Lat. 7°40’ E. Long.,

Depth: 12m — Duration of fishing: */,"

Depth: 17 m — Duration of fishing: 1

22. Sept. 1922 — Station 2821, 56°08’ N. Lat. 8°00" E. Long,,

Sex . ... \ 3 \ 0 ‘ 3+9 Sex ... .. 3 “ ) L 3+
Age—groupi IJjI 111 \Tot;! I | II |Total| O ~ i 3 1 \III Total Age—group‘ 150 || S \ IV |Total| T | IL lTotalw 0 I ‘ {5 { IV |Total
Lengthem| Lengthem| ‘ T
5.. ‘ 1 i Bl ‘ | 3 3
6.. 23 23 I e e 33 33
s 71 71 T 62 62
8.. 33 33 8.... 32 32
9.... 3 3 9.... .. L
10.... i 1 10.. ..
1 ™ 11....
12, ... .. iy 8 ol sl ” G 2
18, L | I T 2 g . 3 13.... e .. .. 2
14....|| 4| 1 5 .. 1 1 i1 2 6 S 1 al 1 1
15....| 3| 2 51 3| .. 3 6l 2 8 15.... e .. i e
16....| 1| 4 510z 2] & 3] 8 11 16.... 1 1 1 1
17 s A |- 8 a2 8| B 3| 6 9 1%, .t .. s
T ) e 2 3| 3 1| 4 5 | o . cs g a
18.. 2 2 1 1 o | i3 3 19....0 1 | 1 2 ol e 1 | 2
I oo 1 1 e |F 1 1 90. o0l 1 1 1] 1 T | 2
il s o 21 2 o e 2 S .
. [ 1 1 5 I 1 1 99, rae f
. Total....|11 |14 | 1 | 26 | 9 | 14| 23 |132 | 20 | 28 | 1 | 181 33,;; T ‘ i 1 b
Av. lengthl| 15.0/16.8 [22.0 | 16.2 [15.2 [17.4 | 16.6 |7.13 115.1 |17.1 29.0 | 9.64 25.... o | e ) .- .
| T I I T 1 1
s o1 | LYol o)
D8 \ el
D R s
50, il | B0
Bt Sl ‘
B 1] 1 x 1 1
Total....| 2 | 1| 1| 4 || 2| 3| 5 180| 4 | 4 | 1 |133
Av. length||19.5| 19.0| 34.0| 23.0 |15.o 23.3 | 20.0 6.95 |17.3 [22.3 [34.0 | 7.88
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22. Sept. 1922 — Station 2820, 56°08' N. Lat. 7°10'E. Long., Depth: 33 m — Duration of fishing: 28 —
Total capture: 920 individuals.

BERE L v va s wa s 3 Q 3+2
Age-gToup......... I 11 111 \ v 1 v ‘ Total ‘ F 11 III IV | Total I II III IV Vv Total
Length em }
18 e o TR i) 1 1 A 2 1 » o 1 2 1 st 3
7 s 2 2 s - 4 2 2 1 5 4 4 1 9
18 i viwne 2 9 s 1 12 1 3 %8 o 4 3 12 i | 16
9% o w5 ana 1 9 1 11 1 16 2 19 2 25 ) e 30
20 o e aws 1 8 3 12 1 11 1 13 2 19 4 . 25
5w o a6 2 15 4 21 i 22 3 s 25 2 37 7 . 46
2R o e 13 5 18 i 4 2 12 " 20 9 1 .. 30
i v s 9 6 15 3 6 % 9 12 12 L8 ", 24
P iisava s 2 1 .. 3 2 2 2 6 4 3 2 .. 9
DO s 1 5 . [§] 4 s 1 5 D ) 1 i 11
BB, s 1 4 v o 5 2 2 2 6 3 6 2 o7 11
T ez s et 2 2 1 1 6 1 1 - 2 3 3 1 1 8
PR ymsamuaven 1 2 1 s 4 1 il 1 3 | i ]
L womraravan m.. 7 . 1 e e 1 v 1
O simvsinaa o 1 1 1 1
ik e - n Y o
= [ . X 4
2 b —— - .. % &
Bl v an 1 5 i 1
P R 9 73 34 3 1 }20 6 73 24 7 110 15 146 58 10 1 230
Average length . ... | 18.6 21.0 23.6 24.3 27.0 | 21.68|| 17.8 | 20.9 | 23.6 23.4 | 21.461 18.3 | 20.93 | 23.6 23.7 27.0 | 21.58
22. Sept. 1922 — Station 2822, 55°52' N. Lat. 7°41’ E. Long., Depth: 23 m — Duration of fishing: 1h,
Qe . v R e L 3 9 | 3+
Age-group........- ‘ & II \ I11 v i | Total 1 II 111 IV v Y ‘ Total 0 ~ I II |III| IV | V ? |Total
Length em |
Bavassama ¢ o s - 1 1
i R — o § e 13 | & 13
L A o s 3 - 14 n | 14
Qe 1 1 . s| 1 9
5 ([ R - i 4 i % wl . i
e S D 4 4 5 5 9 9
12,0 eevns 18(2) .. 18 @ .. | .. . 18| . 18
13, o oo 17(8) 3 (1) 20 (7| 5 @) 3 A1) 8 (3) 22 | 6 28
4.0 .on... 9(3)|16 (5) 25 (8)10 (3)| 6 (2) 16 (5) 19 | @ 1 .. 41
15,00, 6 (D15 (5) ol @) e@is ) .. 24 (8) 15 | 30 | .. .| 45
B se s 13 (5)[35 (13) 2(1) |50 (19)| 3 (1D[21 (8)| 3 (1) 27 (10) 16 | 56 | 3 2 | 77
i T 4(2)27 14)| .. . |31 (16)| 8 (4)[24 (12)| .. 32 (16) 19 | 51 | . .. | 63
18. . 0oen.. 10 (5)|21 (10)] 4 (2)| .. 35 (17 .. |19 (@) 2@ .. 21 (10) 0] 40| 6| .. .. | 56
TG, ermm ot e A B 6 17 (8) 8 (D 4@ 201 Ll @ .| 23] 4| 4 .| st
0. ... 8 (B 2@ .. 10 (9) 5 (5) 4(3) 1(1) 2(2) 12 (11) 13| 6| 1 2 | 22
I 2 (3 2 @) .. 4 (4) 3 @) 1@ .. o4 @ 5| 8| o 8
B0 8 e 11 2 (2) 4 (4 1) 5 (5) A 2 1 7
98 1(1)] .. 1 (1) o I - L | el 1
il e = L 2 (2) 2 (@) 4 (4) 2| 2 4
200 53 e - . o o wh o,
B8 o s 1) 1 (1) 1 1
Pl %5 v wa v . o5 -
D85 5 i 5 i .. o i - ..
B0. c us s b 2(2) 2 (2) 2(2) 2 (2) 4 4
B0 i v . 5 o (e » o ..
L i ! .. o
GONR ol s 1(1) 1 ) 1 1
A Mo e s 82 142 10 5 2 241 40 110 18 B 1 2 176 36 | 122 | 252 | 28 | 10 1 4 453
Average length . ... | 14.2 16.7 |1 19.9 | 23.6 | 16.0 — 145 | 17.1 |[19.8 | 23.2 |32.0 |20.0 —_ |7.8 14.27 [16.89 (19.9 (23.4 |32.0 (18.0 | 15.83
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22. Sept. 1922 — Station 2823, 55°52' N. Lat. 7°00’ E. Long., Depth: 33 m — Duration of fishing: 1b,

3

¢

d-2

III

v

Total 11

111

Iv

b4 ? Total

II ~ II1

‘IV

v ‘ ? NTota]

PO O 6 b

Mo .

3 19

Average length .. ..

| 19.0 | 22.2

P TP I 70 T G

15
24.9

: [ e =R R =rRC o) B R

(=Y

PSS S

MR s s O R R BI S -

1

10
28.2

47
24.2

12

25

221 | 261

12
26.0

4 1 54
25.8 | 25.0 | 24.7

i
D RO O R R 00D B DT

-

1

TR WD e

DM OV O G0 G

TR CRICE TSRt

- o -

=

. —
R R W ORS00SR

.2.

3
19.0

31
22.2

40

25.

22
0| 27.

0 [25.8 |25.0 |24.44

23. Sept. 1922 — Station 2824, 55°00’ N. Lat. 7°00' E. Long., Depth: 32 m — Duration of fishing: 1b,

SO ;e o e e s 8 Q 342
Age-group......... 1I ‘ IIX { v v VI | VII | Total|| II | III | IV \ v L i Total || II | IIT | IV | V | VI IVII ? |Total
Length cm ‘
A Bceranensmsen G6(6) 1(1) 7 (D 7)) 3(3) 10 (10))| 13 4| .. 5 17
2 7 A 16 (8)|10 (5) 26 (13)] 4 (2)| 2 (1) e 6 (3)) 20 12N 32
5 8(2)|28 ()] .. 36 (9)/[12 (3)|24 (6) 4 (1) | 40 (10)}| 20 82 |, . 4 76
i R 10 (3)21 (&) 3 (1) 34 (10)[14 (4)20 (6)| .. .. | 34 (10)) 24 | 41 S I 68
P R .o |127(9)] 3 (1) 30 (10)| .. (24 (8)| 9(3) we | 33 ALY .. 51 [ 12 sz we 63
o IR R .. |15 (5) 6 (2)| .. 313 21 (7| 3 (1|12 (4)| 6 (2) 3()| 24 (8) 3 20 |12 s s s 3 45
S 0 B0 S 2114 (D] 6(3)| 2(1) | 2(1)| .. 26 (13) .. [10(5) 8(4)| .. .. |18 (9 2| 24 | 14 2| 2 44
PR pniol B .. | 7(6) 5 (@) 4(3)| .. | L(1)|17 (14) (M 1@)| 1) 10 (9)f .- 156 6 S fiea AL 27
., 1) 5(4) 2@)1Q)| .. S I ) 5(5) 2(2)| 1) 8 @) 1 10 4 20 s 17
DR . L E®G 1@y .. 1@ 7 (7) 2@ 1Ay -. 3 @) .- i 2 1 10
D R 3@ 1A .. 30 4 4 - " ] 10 3 s BN (R 4
D s Lo 1| 1) 2 (2) - o A 2 1 1 2
L L) - 1 (1) 1(1) 2(2) 3 «(3) 1 1 2 4
290 v X A% ot - o A5 e o o
IR e P 1(1) 1. @) . 1 1
Blarrraars e o s s
S PSS
A s S 3 S s "
S el 1(1) 1 @ 1 1
450y U8 e e o DL | 43 |136 |29 9 3 1 221 40 111 |27 5 7 190 83 | 247 | 56 | 14 | 3 1 7 | 411
Average length . ... ‘ 17.90 | 20.1 | 22.2 | 241 [ 23.0 | 23.0| — || 18.1|20.1 [ 21.4|27.4|19.3 —  |18.0 [20.10 | 21.8 (25.3 |23.0 |23.0 (19.3 | 20.10

23. Sept. 1922 — Station 2826, 55°00’ N. Lat. 7°44’' E. Long., Depth: 21 m — Duration of fishing: 1b,

3

?

B+&

II

1

v

Total

II

II1

v Total

-

II

II1

v

A% Total

Average length ....

R TR
o REG W ol

SR T

NN R

el o el

. PR S

(L e e o )

i =

| SRS S ]

R R

L= = = -

e = - = Tl )

14.7 16.0 18.

19.0

21
16.0

13.3

15.1

1 20

24.0 15.9

13

141

18
15.7

18.1

24.0 | 15.9
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23. Sept. 1922 — Station 2825, 55°00' N. Lat. 7°22' E. Long., Depth: 26 m — Duration of fishing: 1B

s e %) ) 349
Age-group......... 1 ‘ II ~ IIT ‘ IV ~ v ‘ VI \ Total LI I ‘ T v ‘ v |Total| 1 | Ir | 11X | IV | V | VI | Total
Length cm ‘
8 e Te0] [E W ¢ 5 NPT IOV NSRRI I (| S I DR T (RO 1 1 2
Theses i v 3@ e | e | e | e |3 BNLAIBE) - o | |8 )] 1 8 9
i la@ il || - |5 3)2@)|5E)T @) .. 8§ (8) 2 9 20 | el s 13
I o e e o@| .. | .. | .- |83y .. 5G| 3 @) .. | .. 18 @) .. | 39 | 12 ..} .. 51
T i o Cllemhism| L | | - [a)|za)|6@)| 8 @) .. | - 16 @) 2 | 16 | 23 ) .. .. 41
TR s - Lola@oG)] .| | o e @) [ 4@P8 @ L. | .. 2231) g (B e 36
T o oo Ll2@ s 1@ . | .. |8 (&) .. |4@0@0) 1) .. [15(15) 6 | 16| 2 23
B0k - Lliwla@ 1@y .. | .- |6 (8) I TS| S I I O 1 8| 1 10
ZI ) Ll2@ 2@ 2@ .- (1|7 @) .| - [3@) - |- |8 @) 2 5| 2 1 10
G e . Sls@ .. 1w e @) .| o 2@ . |12 @ 710 | S 6
OBk B e S (S " RN R T N e - 8« ol i, 1
D viwna S N R i Y R I 1 (1) 1(1) 2 (2) 1| 2 3
T o B B I e L e s i B . ” il e > S R e (R (PR (eee i
6.0 S I I R i) e | S R o S 1
B icisoie wn vin SOV IR N I o e |l s - e Ml [ 2 o O e . TR | R Ay ..
28 o e e [ [ L I T R [ O | | e T 1
O P 0 e 6 s ‘s : o g .. i A v e in i i 8 .
|
Bl et e - - e Al e e i e ) .. Vi i e i i e e . b ee i
82 e R [l S S [ e . IO . N 05 | F | (R IR SR (PO (B S R 1
HTHE (e 1 51 49 5 2 1 109 5 39 51 2 2 99 6 90 | 100 7 4 £l 208
Average length . ... ‘ 13.0 | 16.5 | 17.9 | 21.0 | 24.0 | 21.0 | — | 15.6 |16.3 | 18.7 21.5 | 27.0 — ||15.2 | 16.4 | 18.3 | 21.1 | 25.5 | 21.0 | 17.63
23. Sept. 1922 — Station 2827, 55°00' N. Lat. 8°06' E. Long., Depth: 16 m — Duration of fishing: 1) b
T R 3 ? 349
Age-group......... I II \ 111 \ ? ‘ Total I I I 111 1 Total 0 I 11 III ? Total
|
Length cm
doioinnn. .. 3 i - - . o T s 4 - - s A 4
Eronanao: - o . - " - T i & A 44 =5 oA .. 5 44
BN scini s Fe e _— .. . i s 5 o 153 as - e 5O 153
e S = 93 . 93
BN, e o . 1 s 1
G e e T " o . = s
s B T 2 o 2 7y o s 2 i 2
i 1 | o i -~ 1, 1 A 1 1 i 1
WL e i e 4 s - 4 1 e 1 5 i 5
) i e 1 2 o 3 2 o o 2 3 2 o -B
e cmsnann 3 8 1 12 2 1 W 3 5 ) 1 15
V5 o aw e iy 2 o e 2 5 3 3 6 = 5 3 8
by e s wwls 3 1 4 3 1 4 Gt 6 2 8
1 Fs o i 3 ac 3 2 e 2 g1 5] = 5
T8 e 3o s 1 o 1 1 1 al 1 2
195 o5 e o 1 i 1 1 1
D0 « 1 1 1 1
Metal, ..o . oesaaeme s 11 18 1 1 31 l‘ 6 9 7 22 295 b7 27 8 1 348
Average length . ... 12.8 14.8 16.0 14.0 14.1 12.8 157 16.9 15.3 6.15 12.8 15.1 16.8 14.0 7.43
25. Sept. 1922 — Station 2828, 55°10' N. Lat. 8° 13’ E. Long., Depth: 10 m — Duration of fishing: 1k,
1 \ g 0 | 3+9
Age-group......... 1 I 1I 11T % Total L 11 11T \ v ‘ ? Total 0 L I 1T ‘ I1L v \ ? ‘Total
|
Length em
e e g0 X 2 5 e i ‘s e vt - s 1 it 1
Bl immes o ¥ e 14 s 14
I - - i 23 e 23
T ape o (gets 8 Wi 56 1; e 1
B v s wen s 9o e 44 e e 48 -
L [ - 7o i 1 1 1 i 1
A0 o vms o 2 T 2 6 6 8 - 8
5 5 e 3 1 4 6 6 9 1 5o 10
5 (2 DR 4 3 7 2 2 6 3 3¢ 9
5 [ —— 3 1 1 5 3 ., 3 6 1 o 1 8
i [ oo 1 1 3 2 5 3 3 ih 3 6
3 £ R 2 2 2 1 3 b 4 1 )
16. .00 o . 1 2 il 4 - 1 2 1 4
17.. 2 o} 1 1 2 1 3 ; 3 4
B in vrc o it 1 il 1 3 o 1 il 1 3
L0 e e s o 1 1 2% 1 1
20 el o ; 1 1 1
S U M 1 1 1 1
TROEAL s rogymomieissna e o 12 10 2 1 25 22 7 4 2 1 36 39 34 17 6 2 2 | 100
Average length .... [ 11.7 | 13.8 | 20.5 | 13.0 | 13.3 || 11.7 | 15.6 | 16.3 | 185 | 16.0 134 || 5.6 | 11.7 | 145 | 17.7 [18.5 | 14.5|10.35

Fiskeri. VIL 4. 7
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25. Sept. 1922 — Station 2829, 55°10' N. Lat. 7°55’ E. Long,.,

Depth: 19 m — Duration of fishing: 15

\
B6E v atesinenns e me vk \ & .SE H 3+2
Age-group. . ...« .- I 11 LIII WARK] ‘Tota! 1 | o \ 111 \w\ v | ‘ITotal H 0 } 1 l 81 ‘|111‘ IVl v | 2 | Total
| | | = > L. el T SIS ==
Lenzhc: |\_ E—— = ———— ‘_7 _4\{—!— —‘———“ e e \_T_| ===~ =
el g g g . S| NSRS RGPS PR \ RN ) ol o N et 1
Buveonnn . 5 » o o s l107| - AT b es | wom
B e e | . |\ |417 . | \ o | 7
Toannns - i l163| . O I P L
8evirrnnn | .. ., s || 6| .. [y e 6
........ |1 1 w s e e ) ol | . || 1
N 1 2 onl Il e Bl el " S0 TSN i ‘\ 3
DRRIRON it i e Eoel bk e 7 | 23 Sl ee el et B
........ 30(15) 4 (2) L l3a (1746 (23)] .. TR ..‘46(23)‘.. W kel e s o] e | BB
........ 30 (15)[16 (8) |46 (23)39 (19)] 6 (3) |45 @) .. | 69| 22|.. .- e 01
........ ‘31 (10)[49 (16), .. 180 (26)24 (8)[31 (10) .. T S - A T O R R 135
........ K @333 18)| 2 ()] - | .. {022 4 @6.(20) 2 (@) .| sa a8y .. | 9| TO| Al |.|| 92
........ |1 (D18 g 4 (@) . 2412 ()30 @6l 5 ©) .. | . 1(1)| aa(agy .| 3| 54| 9| 1]..|1) 6B
"""" |1 o7 @uant OROREY aels @ - BB AR R R
S e R R IR IR P e Tl B e (R s \ AR B
........ 11 Ol |3 e 3 (3) 3 (3)‘|2(2) + | - | I al 2| 3].. 11
........ e @l .. 18 B 2 @3 @M .|| 6 @) - ‘ 2| 6 1] .. 9
........ 1 (1):1[%3 i % g)) - . Egm Py | | ? E:g o i | = 1 3 " 52>
o o e s e 2@ 2@ w e g \'i Ll 2
........ 1@yl .. |1 o kel | 2 @ - o W | M) B 3
........ ol 1 Wil .. 2 @) .. wo | 4] 2] i 2
........ 1) . [ (0 o D (3 1
........ b » Sl .. o ol g | o 1] 4 1
........ o)l .. — ‘1 1
B i 1 (1) 0 - \ 1 1
L T 112 138 |34 g |1 |03 128 155 9 |8 5 |1 240 | 293 | 83 |16 | 5 | 2 | 1333
Average length ... | 12,9 | 14.85 | 17.9 2L1[70| — | 12.8 | 1563 | 18.4 ‘22.0"28.2 160/ — 12.80 ‘15.26“18.2‘21.6 "23.2 6.5 | 10.353
25. Sept. 1922 — Station 2830, 55°10' N. Lat. 7°35' E. Long., Depth: 22m — Duration of fishing: 1%
|
Sex‘“ 8 H Q@ || -+9
Age-group. . . |‘| I LII BI | v "VIL? ‘I Total ”‘ 1 \ 11 111\ v | ? | Total | 0 " I ‘| I \ 111\ w\ Vv | Vi ? | Total
Length em |‘ ‘ T |I‘ ‘ | ‘| ‘ | ‘ ‘
S (U T P ) R S Il S B 1] .. | W (N o 1
‘ » s o [ s s w [N (R O | [ RO “2 o e g, el " e 2
g ...... | " i & i { e e || 55 e - o \ e o |\ . sl s o ‘ - W
10...... e el ke 2 9 B RN (N S o (ol T 4
A o = ||23 ) e Dl 29 (2)|\ - e R By (18 \| e || SRR N | BN B 29
19 s 8 @t @ .- |- | - 50 (1oy3 &) 6 @) - | .- | -~ 2210} -. 41\ 12 IO I P 58
{8 . |39(20)|28 agl . .| - 67 (34)||14 (7)[20 (10)] - \ VReL | O I R e 101
14 .. 18 (668 (23)3(1)| .- | .- 89 (30)| 9 (3)39 (13), .. Colas ey .| 2|07 | 8. || - 137
15, . i 6 ()57 20)6@)| .. | -- 69 (24)“11(4)40 43| - | - |54 agf . | 17| 97| 8 .|| 123
1B . e it | 6 (3)20 (15)/5(3)| - 40 (21)] 4 (2121 11)[6 (3)| - o 31 (16)‘} 10| s0 |1 s 71
19 s 17 A8 @) .. | - l2ses)| .. L AnEE)| <. | . [1BA8) . | | 223 e e ) e 41
9., s @@ |- |10 BB E 2 EIERE 2t A A R S e
20. . e - | - e @l o e®| | - |6 ® gy et O 12
9 AT e | 5 (5| .. |1 (1)3(3)3(3)‘1(1) 8 (8 .- AT I
gg ...... PR 2 IO (' | 2 (2)‘| k igig i i Eg . 1 i ol T} g
2. el S ol 1m2@| .. |3 @) . AT e R 3
25...... T .. |- |1 2(2)| .. 2 (2) A I 3
%...... B U B I It (1)‘ Sl e ] s s e g P e }
s P B . Sl e e ] e VR e t]..]..
28. ... ‘ . iy .. 1 (W .. el . 1 1
Total. ... "118 221 36 |2 |3 |1 |1 [382 ‘ssﬁ 146 |44 |8 ‘ 1 |264 3 | 183 | 367 |80 |10 | 3 | 1| 2 | 649
Aver. ]ength.| 127 | 147 [17.4|19.5(25.0 |26.0 [18.0| — ||‘ 13.4 | 14.9 ‘19.3 91.0121.0| — |67 [12.0514.79 |18.4 |21.4(25.0 26.0 19.5 | 14.86




25. Sept. 1922 — Station 2831, 55°10° N. Lat.7°06’ E.

51

Long., Depth: 30 m — Duration of fishing: 1™

1S S | S Q 349
Age-group. . ....... 11 11T v Total 11 ‘ III ‘ v ‘ Total I I11 v Total
Length em
Bveanaams 1 1 i s e 1 ’ 1
Tssnwmaea a5 s o - 1 1 1 o o 1
BB iy 1. 1 s 2 22 ¥ 1 3 o 2
19 svnieai o 2 e 2 1 i s 1 it 2 s 3
2. o sy - P 1 2 an 3 s 2 - 3
21 s s 1 1 2 3 1 1 2 s 2 2 o
ot S 2 e 2 e 4% ate 2 in 2
B30 v v ok o oo . 1 o5 1 1 7 sk
Bl v o s il 1 1 1 .. 2 2
B el e s ] a0 2 - s iz
265 o s e s i3 1 it 1
2T e ks e v @ 1 1 1 3!
175 321 e s 1 7 2 10 3 4 4 11 4 11 6 21
Average length .... | 18.0 19.6 22.5 20.0 18.7 21.0 24.5 21.6 18.5 20.1 23.8 20.9
|
26. Sept. 1922 — Station 2833, 55°27'5 N. Lat. 7°41' E. Long,, Depth: 22m — Duration of fishing: 1.
SEPECE L s s e s 3 ¢ 3+2
Age-group......... I 11 11T v Total I 1T 111 Total 0 I 11 111 v Total
Length cm l
G 2o 0 v i 3 f . 3
Paein oo oid 5 9 i - 9
B v u i =, N ‘ 3 s . 3
Dvwrpnen ain 2 2 o 7 s Vo 2 - 2
i s 5 5 4 O 4 9 v 9
Teltawiendlasava 6 . 6 5 1 6 11 | 12
T csmanamn 5 7 12 3 5 8 8 12 20
TBhscuamasans 2 10 12 1 4 5 3 14 17
g I R 2 3 5 2 7 9 4 10 14
B 2 7 o 9 i 4 4 2 11 13
i {5 N 3 5 oo 8 2 2 4 a 7 i 5 12
G L SR 3 2 1 6 R 1 1 3 3 1 5
3 L T oo 2 20 2 1 1 2 3 4 3
13- SR e s it B o " 3 e
-1 PR i i 1 1 2 2 1 o 3
. - e o - a0 25 W o
i 1 1 s o 1 2 o 1
28 i o a3 i 1 1 4 1 b 1
2 o, e s 4 sis R AR e
15 Y i 1 1 1
Potal. . s 30 38 1 i} 70 17 26 2 45 15 47 64 3 130
Average length .. .. 12.6 14.6 17.0 25.0 13.89 12.0 14.2 215 13.67 7.0 12.4 14.4 20.0 25.0 13.02
|
26. Sept. 1922 — Station 2834, 55°28'5 N. Lat. 8°10' E. Long., Depth: 8 m — Duration of fishing: 1/,
SR e a s ) ? ‘ 3+2
Age—group| I ‘ 11 III. v \ 2 I Total I 1T IIL | IV | V | VI| ? Total 0 ‘ I T ~ II1 | IV ‘ v \ VI| ? | Total
‘ :
Lengthcem ‘
4 s 9 . 2 9
5.. 72 | 72
6.. 45 i 45
Lo ) e 9
Biiw i ik i o 2 > 2
9....[28 M 28 (D2 @) .. 12 (3) 40 | .. .. 40
10....[22(11)| .. 22 (11)20 (10)| 4 (2) .. | 24 (12) 42| 4 .. 16
11.... /16 (8)16 (8) 32 (16)‘|10 (5)| 21 (10) 2(1)| 33 (16) 96 | 87| .. 2 65
12.... |52 (13)]48 (12) .. [100 (25)I.16 (4) 63 (16) . | 79 (20) B | | . e || 7Y
13....||54 (13)|45 (11)] .. 4(1)[103 (25)25 (6)| 79 (19) 104 (25) 79 | 124 | .. 4 | 207
14.... |24 (6)65 (164 (1) Sl 93 23)Re ()| 70 (17| .. 99 (24) 53 | 135 | 4 . | o192
15.... |18 ()51 (17)6 (2) 75 (25)18 (6)] 59 (20)3 (1) 80 (27) 36 | 110 | 9 - 155
16....]| 6 (2)59 (19)| .. | -. 65 (21)] 9 (3)| 49 (16)6 (2) 64 (21) 15 | 108 | 6| .. | .. 129
17.... | 4 (2)26 12)|a @)|2 (1) 41 (19) 9 (4)| 28 (13)[9 (4)| .. 46 (21) 13| 54 |18 | 2 | .. 87
18. . 2 (2) 9 (9)4@)|11) 16 (16)] .. & (6)|5(5)1 (1) 12 (12) 2| 15| 9| 2 | .. 28
19.. .. | 6 (6)|1(1)1(1) 8 (8) 13 a4 @)1y .. | .- 18 (18) e | 0 B 2 [ .. ] o 26
20. . 2 (2)22) .. 4 (4) 8 @20 .. 1) .. 11 (11) i I R (| 15
21 1 @il .. 2 (2) 3 @@ 1@ .. -- 7 (7) YR U I (S | e 9
22, ob [l LD 1 (1) i o e 1(1) 2 (2) 1 i | 1 3
Total. ... |226 328 27 |5 4 1590 148 404 32 (3 il 1 2 591 137 | 374 | 732 | 89 8 1 1 13181
Av. length || 12.3 | 14.44 |16.7 |18.6 |13.0 — 12.7 [14.30 17.6{19.3 [20.0 22.0 |11.0 — |I5.44 [12.53 |14.36 [17.2 [18.9 |20.0 22.0 [12.3 | 13.07
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25. Sept. 1922 — Station 2832, 55°06’ N. Lat. 6°43’E. Long., Depth: 36 m — Duration of fishing: 28,

<y ORI T H g Q 3+9
Age-group......... |‘ I ‘ 1T \ 111 ‘ v v Total | II | IIT v v Total i 1I III v V | Total
Length cm ‘ I
1Bvasanss 2 1 3 3 i 3 5 1 6
1Y e = 2 1 3 ‘ 1 2 r 3 e 3 3 b 6
2055 smieias 1 3 1 s 5 2 ¥ A 2 1 3 3 a s 7
7 ERPS - ws 6 oz 1 7 P 5 1 1 7 - i 11 1 2 14
PPl s e 7 2 i 9 3 6 1 il 10 3 13 3 e 19
LA ¢ 5 1 1 7 1, 1 4t T 3 1 6 1 2 10
.t e o 6 2 8 1 1 2 4 1 7 ! 12
2B e s | 1 1 1 5w 2 1 2 s 3 1 2 3 s 6
ol B [ - 3 12 2 5 e, - 1 1 | A 3 - 3 6
L 1 3 1 o 5 1 1 . 2 | 1 4 2 e 7
Totali s cnmuamsma 1 9 34 7 4 55 9 19 7 3 38 1 18 53 14 7 93
Average length .... || 20.0 20.7 22.9 | 23.9 | 24.0 | 22.7 | 20.7 | 21.7 | 24.0 | 23.3 | 221 | 20.0 | 20.7 | 22,5 | 23.9 | 23.7 | 224
27. Sept. 1922 — Station 2835, 55°38’ N. Lat. 8°05' E. Long., Depth: 8 m — Duration of fishing: 1/,h.
BEE i v o avaconaia)win s 3 Q 342
ARe=GTOME .+ e snionca I ‘ 1I ‘ I1I Total I II IIT Total 0 I II III Total
Length cm
S TR 4 4
by e, 78 78
Blonn e 37 37
e 2 2
8oionenns 56 s
Doetoiians w % A 93 55 A i
T0s s 1 1 2 i 2 3 Ve 3
T e i vl i o 1 1 i 1 2 i 2
e o 4 2 6 2 ! 3 6 3 9
Tie o iy 2 2 4 i s 3 3 2 5 7
2 [ 3 2 5 5 3 8 8 5 13
5 L 3 3 4 1 5 6 2 8 10
L8 s % o 2 3 5 %t 5 6 3 8 11
SEp i e s e s i 1 1 > 1 i
T 8ks ss we v [ 1 ! 1 1 1 2
3G b e wie o 0 1 o 1 1 T 1
200 v wn o i 1 1 1 1
S 6 a5 e ‘s
D = o 1 1 1 1
TotER fva e o eas s o 15 12 1 28 | 12 20 1 33 121 27 32 2 182
Average length .. .. 13.5 14.3 22.0 14.1 13.0 151 20.0 14.5 5.31 13.3 14.8 21.0 8.32
27. Sept. 1922 — Station 2836, 55°52' N. Lat. 8°06’ E. Long., Depth: 15m — Duration of fishing: 1.
SEX e e e wis vis o s 3 Q 3+2
Age-group......... I II 111 Total 1 1I 111 v Total 0 I 11 111 IAY Total
Length cm
Al 11 11
Bl e 111 111
B o 38 38
B G 4 4
56 o o a5 ; 3 - 3
ST o 5 0 it i i A
| o 2 2 1l 5 3 3
1 st 4 4 | 4 ok 1 8 ok 8
I2isennecmes 2 o 2 | 3 1 4 | 5 1 6
1B o 4 L 4 | 5 » 4 | 9 i 9
1Y S 5 5 10 I 6 3 " 9 11 8 -, 19
VBssessateetons 2 2 4 | 4 1 1 6 6 3 1 10
i 4 5 1 1 2 2 5 o 7 3 6 i 9
i 7 S [ 5 5 1 1 1 3 T 6 i 8
i - e | 1 3 e - 2 2 2 G 3 5 2 10
5 £t R 2 1 3 2 i 3 o 4 2 6
A0 ercasiovar s 1 1 2 A 2 2 1 3
2L 2 s g 2 i 2 2 2 2 4
DD ssmspss s 1 1 1 1 2 o 2 3
D8 e a3 s 1 1 - 1 1
DA 1 1 1 i
7 AR
28 ssvavasmasans
D v s sans i v | o s
28 s 1 1. | 1 it
FOLRL. o i 21 20 3 44 || 28 19 9 1 57 167 49 39 12 268
Average length . ... 13.0 16.7 20.3 15.2 || 13.7 17.2 19.3 28.0 16.0 [ 5.26 13.4 16.9 19.6 28.0 9.18




size-limit is as follows:
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Table of Measurements B.
The following table records the measurements of lengths of marketable plaice landed in Esbjerg. The size-limit
of plaice for sale in Denmark is 257 mm for the total length of the fish. For plaice landed in Esbjerg for export the

From March 1st till Sept. 30th 240 mm
1st till Febr. 28th (29th) 225 mm

Oct.

The measurements of the table are given in centimetres with omission of fractions of a centimetre, so that for
instance the frequency stated for 27 em indicates the number of individuals of length between 27 and 28 cm.

Depth-Atea .......... Ag
Sq'lla]'e-AI'Ea .......... M!O Nlﬂ Ng Ng Ng M9 Ng Ng Mg Ng Ng
Date of capture ...... 5.X.22 | 6.X.22 | 26. X.22|29. X. 22 | 30. X. 22 | 30. X. 22 | 30. X. 22| 30. X. 22| 30. X. 22 | 31, X. 22| Oct. 1922 | 1. X1 22
.| 5 miles . e B . . . e i
o 3 miles ;i 8 miles | 10 miles | 9 miles | 7 miles | 7 miles | 9 miles | 8 miles 4 miles
- 15 miles | "o op” (NWDY Wl “oo ot | WhyS | Wof | Wot | Wot | Wof | Wof SSW of
Fishing-place ......... NW of Hvid of Graa 5l G G G G
Slugen vide Deep Graa Graa Graa raa Graa raa raa raa
Sande Light-V. Deep Deep Deep Deep Deep Deep ) Deep Deep
Bepth. I e« v v as vs 19 19 19 17 15 17 17 15 17 17 15
Weight of catch in kg. . 1500 900 400 500 600 750 750 1100 700 . 400 - 250
Weight of sample in kg 0 23 26 18 25 23.5 24 | 24.5 24.5 23 18 16
Length cm I Total
.5 PR 451 i 7i - 1 1. - 9 >
TS T 15 9 - 33 o 1 7 3 18 86 20
1 AR o 22 6 1 42 7 15 26 10 20 149 32
T I 33 i 18 13 38 20 24 29 26 28 229 25
Ty T o o 29 23 27 28 81 29 31 34 33 16 281 15
e 13 18 24 25 13 34 21 21 23 14 206 1d
s O 10 21 14 30 2 20 19 18 11 10 155 3
R S M 8 17 4 20 . 14 12 5 9 7 96 1
1 T 3 10 3 5 1 5 5 8 7 5 47 1
b C TR - 2 5 1 5 1 4 7 1 26
21 [N A, | 7 1 8
i1 — - 5 o 5
> T S 1 2 1 4
4. e 1 it 1
Total number ........ 136 110%) 106 128 167 131 132 149 130 114 1303%) 110
Average length em?) . .| 24.74 27.64 25.23 26.43 23.63 25.86 25.59 24.99 25.58 24.46 25.335 23.88
Depth-Area .......... | Ay Ay By
e ] i ! ‘
Square-Area.......... N, Ng Ng | Ny Ny Nyt My Mg Mjp Myq
Date of capture ...... 1. X122 |9. XL 22 | 9. XL 22 | 9. XI. 22 | 10. XI.22 [Nov.1922 ché;zNzov' 4.X. 22 |123.1X.22 | 24.1X.22 | 24. TX. 22 [24.1X. 22
5 miles | 8 miles 7'? miles | 8 miles | 6 miles 2 miles || 3 miles | 16 miles | 20 miles | 20 miles
Fishina-place Why Nof W of W of W of |Why N of Wby N ofl NW NNW NW |[NW by N
ErERESE T 8 s Graa Graa Graa Graa Graa Lyngvig || of Horns of of of
Deep | Deep Deep Deep Deep Light Reef Slugen Slugen Slugen
Depth I Mo o6 o a6 15 15 15 15 15 19 36 21 20 | 26
Weight of catch in kg. . 150 500 350 | 450 | 1000 900 850 | 1000 500 500
‘Weight of sample in kg 16 21 22 23 21 25 31 26 21 30
Length em Total Total
A o v o s s i » e s 9 - il
22 wii v v @ o 16 22 9 8 75 161 s 3 1 e
P2 R 2 23 21 28 28 134 283 o 2 10 11 10
Pz i w5 26 33 27 30 34 175 404 4 12 15 23 32
2B s e s wia s 29 22 28 23 29 146 427 14 28 23 21 22
26 sl =thser v~ ‘ 23 19 26 21 20 122 328 21 27 32 13 40
7 T ‘ 4 11 13 14 8 53 208 17 22 29 10 17
28 oo | 6 (6] 3 d 4 31 127 8 20 11 8 14
2O 2 3 1 4 3 14 61 11 10 3 2 8
B0 seirinprmaes 1 1 1 1 4 30 6 8 4 2 4
Sl e, ol . 8 9 1 2
A R 1 1 6 4 4
AV e ey e 4 2 1 5 4
1 R 1 o 1
B o aiemsabor A 1 0
D v romimonal i 1 1 1
T B e 1 3 s
S8l st L | 1
T sl
40, ... .0 oy 1 I
Total number ........ 93 135 141 141 135 755 2058 99 138 131 93 148
Average length em?) . .| 25.34 24.67 24.50 24.93 24.64 24.65 25.084 27.89 26.96 25.93 25.42 25.84

1) The average lengths of the ‘Table of Measurements” have to be corrected by adding 0.5 em.

2) 37 em: 1 spec.
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Depth-Area .......... By
Square-Area . ......... | Mj, Mo My My Mg My Myq My, Mg M;o Mj, Mg
Date of capture ...... l24.1x 22| 25.1X. 22| 25. 1X. 22| 25.1X.22 | 25. 1% 22 | 25 .22 | 26.1X.22 | 26.1X. 22 | 26.1X.22 | 27.1X.22 | 27.1X.22 | 27.1X.22
| =] 4 Eal:
91 miles | 20 miles | 23 miles | 26 miles | 22 miles | 30 miles 90 miles | 23 miles | 22 miles | 20 miles | 28 miles | 20 miles
Fishing-place ......... NW by N| NNW |[NW by N NNW NNW NNW NWwW NNW NNW NNW NNW NNW
‘ of Slugen | of Slugen | of Slugen | of Slugen of Slugen | of Slugen | of Slugen | of Slugen of Slugen | of Slugen | of Slugen | of Slugen
Depth in m.......... 23 24 2 24 24 24 | 24 | 24 24 2 24
Weight of catch in kg. . 2500 400 600 1500 700 900 500 600 550 600 800 450
Weight of sample in kg. ‘\ 21.5 25 19 25 26 20 24 26 20 24 20 26
Length cm ‘
D cn v e e X 4 b i 5o i v aie s 7 b
BB s anense e 16 25 8 i 4 5 1 6 5 6 2 10
2 [ s 28 27 21 5 24 15 22 30 19 20 13 23
.4 . 24 31 21 23 33 15 27 22 L7 26 13 31
o R 18 21 16 32 27 24 25 33 15 30 20 28
717 (R 10 8 17 20 22 16 13 22 16 18 23 17
DB ot acimey 9 6 9 6 18 12 18 14 12 10 10 18
P emein o vimwioss 3 3 2 12 6 6 9 6 ¥ 7 7 9
B0: woo e v o o 2 2 2 6 1 5 3 3 - 1 6 3
LR s o 1 3 e 4 3 1 i3 5 4 1 1.
820 e s 1 1 o 1 if
e o 2 - ] . 1
-~ s SR 1 1 1 1
SRR e o % by
ST i 1 1
S T
BB e i g 2 SRR
B, . oo vie R
L. i e e s
A1 - s 7 a0 {
D s e
Bl o st E .
Total number ........ 111 130 98 111 136 101 119 137 97 122 96 141
Average length ecm. .. .l‘ 25.30 25.42 25.76 26.90 25.98 26.33 26.16 25.89 26.25 25.99 .26.56 25.98
Depth-Area .......... \ By
S QUATGAATEE . . 5 s w1 ‘I My Mio Myo Myo Mo \ Mio My My Myp Mio Myo
Date of capture ...... [27.1x. 22| 28.1x.22| 28.1X.22 | 28.1X.22 28.1X.22 | 29.1X.22 |Sept.1922 | 1.X.22 | 1.X.22 | 1.X.22 | 1.X.22 | 1.X.22
- . i . . |7 .| 4 miles - : ]
59 miles | 20 miles 5 miles | 3 miles | 25 miles | 25 miles SOTlmles NW of 22 miles | 24 miles | 20 miles
e NNW NW WhySof | NNW NNW | NNW NNW NNW
Fishing-place ......... NNW NNW : Horns
of Slicen | 6ESmpen of Horns | of Horns | Lyngvig of of Reef of of of
Slug g Reef Reef Ligth Slugen Slugen | ;. Slugen Slugen Slugen
igth-V.
Depth in m......o0.. 24 24 36 36 26 26 ‘ 26 36_ 36 24 24
Weight of catch in kg..| 900 450 | 600 450 500 650 | 1250 1000 500 1500 1250
Weight of sample in kg .| 22 23 ~ 19 24 18 23 I‘ 21 22 23 21 19
Length cm Total
25 Y S i N o 4 arh s e o it
.2 - 3 12 - 13 10 159 25 6 28 14 8§
2 6 11 5 1 10 26 388 26 17 33 30 18
DB s cnaonal oo = 20 27 18 12 25 21 500 24 7 27 21 27
N A 40 29 18 12 27 26 553 21 18 15 22 10
e ppeiekanmintn 24 24 15 22 21 20 406 12 17 6 15 17
e o e 14 12 10 15 12 13 271 3 16 8 6 7
R SN e 2 9 7 20 2 4 144 3 7 6 8 3
o D G e o i 2 7 4 1 67 2 7 1 3 3
s e SRR o 1 2 1 31 2 3 1
e 1§ 2 10 - 2
BBl e v s e 4 e 9 2 T n
£ 7 R R 1 1 7 2 1 i
SO S Lo 1 e 1
L e 1 5 1
DY ke e o T i 1 1
R N 1
39 nemam s
40 cnererers
AT s st
.
B3 v v awanen s 4 .
Total number ........ 107 115 89 100 116 121 2557 118 100 128 119 96
Average length cm....| 26.28 26.15 26.12 28.05 25.97 25.66 26.115 25.14 26.75 25.14 25.50 25.85




1) 46 ecm: 1 spec.

Depth-Area .......... By
Square-Area .......... Myg My Myp My Mg Myq | Myq Myp My Myq My Mg
Date of capture ... ... IET IR 2 [2.X.22 |2.X.22 [2.X.22 | 2X.22 [2.X.22 | 2X 22 |8.X. 22 |3 X2 3 X 22
: ; 5 miles g . 5 miles | 20 miles | 20 miles | 6 miles | 20 miles | 23 miles 3 miles
- 24 miles | 20 miles | "y | 22 miles | 22 miles | "o | NNW | NNW | NNW | NNW | NNW | NW
ishing-place ......... NNW NNW i NNW NNW e
o Slugen. | of Stugen of Horns of Slugen | 6f Sluaen of Horns of of of Horns of of of Horns
8 g Reef il 8 Reef Slugen Slugen Reef Slugen Slugen Reef
Depth in m.......... ‘ 2% | 24 32 24 | 24 36 24 24 34 2 26 32
Weight of catch in kg. ‘ N 850 | 600 900 2000 500 i 750 1600 500 1000 1350 800 1000
Weight of sample inkg.| 22 25 \ 23 22 18 25 24 23 23 23 24 26
Length em
PR e as s i i e - 25 7 i 3 3 L Al 3
. e e, mE 25 9 2 34 11 2 13 28 i 4 12 .
FA S v 26 36 4 45 26 5 42 40 13 13 36 10
DB e v o o 18 24 15 13 19 17 18 20 20 26 27 19
D60 on o v 17 23 22 74 18 20 21 24 18 23 24 22
S e o o T3 21 il b i3 25 15 16 24 20 14 22
A8 sarsaivarnaa 4 15 17 8 7 19 7 3 17 14 6 20
29w e 4 2 15 1 2 19 6 3 9 2 4 14
O siaaneston 3 2 8 2 1 2 4 1 5 6 2 8
Sl lavemienavanzne 2 2 2 2 3 . 3 4 .. 3
B2 i st 1 1 1 1 i 1 2 1
835 s swananas 1 i 2 = 2 2
B4 o v on g ul 1 1 4
BBiwn an wsowms
11 TR
BT wverane s o s
B8 s s s
B9 uswapate sca v
A e e =
AL iomie et geisms
A e e
¢ i X s
Total number ........ 112 132 106%) 140 100 116 131 138 112 113 132 119
Average length cm. .. ‘ 25.20 25.61 27.42 24.05 25.20 27.19 25.42 24.83 26.76 26.35 25.43 26.99
Depth-Area .......... By
Square-Area .......... N[l() \ MIO MJQ Mm Mm 1\’1](] Bll(] ‘ Ml[l 7 Ml(] Mlﬂ MID MID
Date of capture ...... | 3.X.22 | 4. X. 22 | 4. X, 22 74. ¥ 99 | 4,X.22 | 4.%.22 | 4. X.22 | 4. X 22 | 4.X.22 | 4. X.22 _4 XK 22_ 4, X, 22
6 miles | 20 miles | 20 miles | 18 miles | 256 miles | 18 miles 4 miles | 25 miles | 24 miles | 25 miles | 20 miles | 24 miles
Fiinenlkiee NW NW by N| NNW NNW NNW [NW by N NW NNW NNW NNW |NW by N| NNW
ErRAALCE s i of Horns ‘ of of of of of of Horns of of of of of
‘ Reef Slugen Slugen Slugen Slugen Slugen Reef Slugen Slugen Slugen Slugen Slugen
Depthin m..........| 54 | 26 26 24 26 24 | 32 26 26 26 26 | 24
Weight of catch in kg:l 500 ‘ 1500 1500 1500 1250 1000 1050 900 900 1400 _1000 : 1000
Weight of sample in kg | 25 | 23 25 24 27 23 19 19 25 24 23 24
Length cm
P N 5 na 5 o e 2 s 5 9 s 9 B
e I 10 3 30 5 5 26 16 21 21 3 27 4
e 20 18 53 19 13 35 18 33 31 21 30 22
DB 55 i Al 18 22 36 23 34 37 13 19 24 31 16 30
D6 s v s 18 19 28 25 36 22 21 15 29 25 18 34
O s e i 16 31 5 23 18 7 9 4 7 18 10 21
BB Sk . 20 8 5 9 14 4 8 4 9 15 6 10
20 o e 6 7 4 9 8 2 10 5 5 8 3 6
B0 oreaitisamsimnmg 5 4 2 1 6 1 1 3 3 ! 3
5 SRR k) 1 X 4 e 1 1 1 2 1
3 R 2 1 1 Br -
BB s 1 o 1 1
Bl v e - i 1
BB v e v 1
300 i e oo
P Oy . - i
L il 1
=210 AU e
" 1 R
R,
i -
¢ - W s 3 . St s
Total number ........ 125 114 169 120 134 135 98 108 141 125 122 131
Average length em....| 26.26 26.27 24.75 26.25 26.14 24.73 25.81 24.78 25.20 26.06 24.79 25.92
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Depth-Atea .......... By
S quare—Area .......... MIO Ml(} Mm Mm Mw M10 M‘].O ‘ Mll] Mw M10 MIO MIO
Date of capture ...... 4.X.22 | 4.X.22 | 4. X, 22 | 4.X.22 | 4.X.22 | 4 X 22 || Bu3K22 ] 5.X.22 | 5. X922 | 5.%X.22 | 5.X.22 | 5 X 22
36 miles | 35 miles | 3 miles | 38 miles | 25 miles 5 miles | 18 miles | 25 miles | 20 miles | 20 miles | 26 miles | 25 miles
Etshingplace NW [NWby N| NW |NWby N NW NW NNW NNW NNW NNW |NW by N| NNW
BPIALS Aonet of of of Horns of of of Horns of of of of of of
Slugen Slugen Reef Slugen Slugen Reet Slugen | Slugen Slugen Slugen Slugen Slugen
Depth in m.......... |24 36 36 28 26 36 24 24 24 24 24 34
Weight of catch in kg..| 500 1000 1000 1500 500 400 1000 1250 | 1500 | 1800 2000 1250
Weight of sample in kg.| 20 25 23 25 \ 18 24 20 22 21 23 22 18
Length cm |
D von el 8 e i i 4 4 1 ol i 2 2 4
2 Rl 6 2 12 . 3 9 3 7 16 15 14 20
Py e w2 0 17 6 21 13 23 2 20 17 20 27 32 25
S 20 22 22 16 21 11 19 16 22 31 23 17
OB e s A \ 14 34 20 18 21 14 25 23 20 26 15 13
O e 26 21 13 30 8 21 8 21 13 12 15 9
OB 13 20 16 14 9 20 10 18 7 i 12 4
P R 4 10 5 13 4 22 5 i | 4 4 2
205 s aes 3 1 2 5 9 2 4 3 3 5 1
3 o5 5 cpavae W 2 - 2 1 2 4 i 3 1 2 o8
T R e I 3 3 2 1 1 e 2 i - 1
B35 i 5w e i .. = 1 5 1 i . Sn
Fh e va o 1 1 ik 1 1
BR oy s 5 ‘o
B wransisima I
ST s sy
BB ez instali
B9 e
A« e sz
L
i I v
L N o e ot . ; e : s -
Total number . ....... 103 122 119 115 101 104 98 113 144 128 125 96
Average length cm....| 26.04 26.75 25.82 26.97 25.40 2772 26.06 26.28 25.24 25.35 25.62 24.85
Depth-Area .......... \‘ By
e
Square-Ared . . ......-- \‘| Mg ‘ Mo Myg | My Myg |‘ Mg Miq Mo Myq Mo Myp My
Date of capture ...... H 5. X.22 | 5.%. 22 | 5.X. 22 | 5.X.22 | 5. X.22 \ 6.%X.22 | 6.X.22 | 6.X.22 | 6.X.22| 6.X.22 | 6.X,22 | 6. X, 22
18 miles | 8 miles | 20 miles | 32 miles | 20 miles | 10 miles | 30 miles | 7 miles | 22 miles | 19 miles 18 miles | 26 miles
Fishi 1 NW by N| NNW |[NW by NINW by N NNW NNW NNW [NW1,N| NNW NNW [NW by N| NNW
ISEHOETRAALE s anit te 0 of of Horns of of of of Horns of of Horns of of of of
Slugen Reef Slugen Slugen Slugen ‘ Reef Slugen ‘ Reef Slugen Slugen Slugen Slugen
Depth in m.......... 26 32 | 24 30 26 30 2 36 26 26 2 23
Weight of cateh in kg. .| 1250 1000 1000 ‘_1500 & 750 ’ 600 500 400 1000 1500 1000 850
Weight of sample in kg.|| 22.5 24 235 | 23 19 | 22,5 20 | 22 21 25 19.5 24
Length cm..... |
D0 v gt 2 3 40 2 11 : 3 3 1 1 13 5
. 6 4 43 3 30 i 7 10 9 10 26 12
AT 5D e E e 23 18 36 13 35 8 23 24 29 20 20 31
DB n voe 2o 88 55 20 12 14 22 15 22 22 14 27 22 147 29
2 N 26 22 8 16 7 19 25 15 22 26 12 9
T o w55 21 19 /) 23 6 25 12 12 12 22 7 17
IR A T et 10 11 1 15 6 13 5 9 4 13 6 14
D9 e sameea 5 15 15 2 9 7 17 i 9 6 6
0. aEasEn 1 8 Lz 4 1 5 4 7 2 4 6 3
G st a 1 1 2 il il 2 v - 3 e
A s e s 3 il 7 1. 1 3 x 2 1: i e
b R e o .. 1 1 18 Er 2
Ba: i g i siiend i, % 34 o
355 2 v o o s .. at
8B v v wb s Al P
Bl o s »
BB semgivin s
80 e
B i s b
2 [P
7. AR
A sl sasesion 2 e o s o2 S \
Total number . ....... 117 116 150 116 115 107 109 113 115 127 116 128
Average length cm....| 25.88 26.65 23.59 26.56 24.43 26.93 25.68 26.13 25.52 26.01 25.04 25.55




Depth-Area .......... H By
Squarc—Area .......... ” Mm \ MIO MIG 1\’110 M10 1\’110 Mll) D:'Im MIU MIO MIO MIO
Date of capture ...... ‘ 6.X.22 | 7.x. 22 | 7.X.22 | 7.X.22 | LXK 22 | 7.X.22 | 7.X.22 E X.22 10. X. 22 [10. X. 22 | 10. X. 22| 10. X. 22
18 miles | 20—25 | 19 miles | 6 miles | 20 miles | 20 miles | 18 miles | 25 miles | 27 miles | 18 miles | 15 miles | 18 miles
Nishitig plioe NNW miles NW NW NNW |NW by NNW by N|NW by N NNW | Wby N W NNW
BIPIACE G vy of NNW of of Horns of of of of of of of of
Slugen | of Slugen | Slugen Reef Slugen Slugen Slugen Slugen Slugen Slugen | Lyngvig | Slugen
Bepth o 20, . o o o o 26 | 26 26 36 | 26 | 26 D 28 2 26 24 26
Weight of catch in kg..| 1000 1750 1000 600 1500 1000 500 1500 750 500 600 1000
‘Weight of sample in kg | 22 25 18.5 | 22 22 23 22 22 23 19 25.5 22
Length em l ] i V
B oot ‘ 1 18 17 z 7 10 1 6 3 24 . 23
0, R 10 28 20 2 25 33 17 13 17 37 1 26
L. S ‘ 37 41 20 21 29 30 29 14 24 28 4 17
9B wx wa v v 19 26 28 14 25 29 32 26 25 12 i 24
P s v we won ‘ 19 18 9 18 15 10 17 20 26 12 16 16
BT ars su e # ‘ 14 3 6 15 12 7 11 15 14 6 9 6
DB st s wis 5 4 5 9 5 9 4 10 7 5 7 4
716 SR | 5 3 s 17 4 8 8 7 3 2 14 7
31 I 4 b 4 4 2 1 3 3 4 2 9 1
Bih et 2 1 s 2 1 1 2 1 g 12 i
B sy 1 2 1 2 5 1 i 5 1
At o oo 1 1 2 3 1
7 I i 1 2
DBt v e we s 1 3 3 L5
BB e e sis s 1 2
2 R —
e o 3 =
BOL, v 1 1
T: (1 IR
A
£F, . g
43, .0 i i it
Total number ........ H 117 142 105 107 126 139 124 117 127 128 92 126
Average length cm. .. ” 25.52 24.68 24.54 26.61 24.95 24.84 25.35 25.76 25.57 24.09 28.64 24.60
Depth-Area .......... l By
S(IUB.I‘E‘AI'CH .......... l le) MIO MIO MlD M]n MID M]O Mw N10 MIO Mm Ml()
Date of capture ...... L 10.X. 22 10, X. 22 | 10. X. 22 | 10. X. 22 | 10. X. 22010, X. 22| 10. X. 22| 10. X. 22 | 10. X.922 |10, X. 22| 10. X. 22 | 10. X, 22
292 miles | 25 miles | 25 miles | 22 miles | 25 miles | 30 miles | 28 miles | 32 miles 4 miles | 26 miles | 36 miles | 35 miles
Tishins-olace NNW NNW NNW NW NNW NW NNW NW WSW NNW NW NW
GIPRAE e of of of of of of of of of ot of of
Slugen Slugen Slugen Slugen Slugen Slugen Slugen Slugen | Lyngvig | Slugen Slugen Slugen
Depth: in: PO o 5 o i s 26 26 26 26 | 26 34 24 34 24 26 36 36
‘Weight of catch in kg. . 700 1750 1000 1000 } 750 1000 1000 1750 500 1750 1500 1000
Weight of sample in kg. 19.5 23 23:5 21 | 24 22.5 19.5 20 \ 25 23 23 24
Length cm
DD i wincaraa 11 1. 37 3 5 1 13 1 2 1
ABce o o v 26 9 40 19 44 3 28 o) .. 7 2 3
Sz v e ws ‘ 26 27 30 30 42 11 22 5 7 38 11 11
D o ss oo 28 31 22 28 26 22 19 7 8 21 32 19
. U 20 19 8 12 21 28 7 18 12 20 29 24
7 47 R 9 16 8 b 14 26 8 24 11 12 16 23
BB msuerd 5 9 3 8 6 16 6 20 11 14 16 20
o1t RT—.( 2 2 2 7 1 10 9 12 12 7 8 11
8Os s s wrmminied 10 1 ne 3 2 3 b 7 5 > 2
7 0 R 1 1, 2 2 3 1 9 1 3
B e e v e - 1 3 4 P
L e, N T . 3 1 3 g
17 S s 5
I U i 2 . s
i o 1 1 1 1
7 R o
SR o i CE ‘
I e wr oe i Bk
7 I ’
], ol sal e 12
4D, i a ‘
A8 e ‘ o | s " o i
‘Total number ....... \ 127 125 153 115 163 121 119 95 92 127 119 119
Average length cm... “ 24.61 25.75 23.95 25.15 24.71 26.40 25.00 27.33 28.53 25.80 26.13 26.69
8

Fiskeri. VII. 4.
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Depth-Atea .......v.. ‘ By
Square-Area .......... ‘ MID Mw Mm M]O Mm M10 Mlg M10 Mm MIO M‘IU M“)
Date of capture ...... 10. X. 22 |12. X. 22 [ 12. X. 22 |12, X. 22 [ 12. X. 22 |12. X. 22 |12, X. 22 | 12. X, 22 | 13. X. 22 | 13. X. 22 713. X. 22|14 X. 22
- 30 miles | 30 miles | 20 miles | 6 miles | 5 miles | 32 miles | 4 miles | 18 miles | 34 miles 32 miles | 30 miles | 35 miles
Fishing-nlace NW by N N NW by N NW NNW N by W NW |INW by N| NW NbyW NW NW
SRR BB PR S of of of of Horns | of Horns of of Horns of of of of of
Slugen Slugen Slugen Reef Reef Slugen Reef Slugen Slugen Slugen Slugen Slugen
Depth I M. ool 28 28 24 34 34 28 36 26 38 30 34 34
Weight of eatch in kg..| 1000 1000 1000 800 1750 1500 1000 1750 1750 1000 1000 1500
Weight of sample in kg. 22.5 25 26.5 24 25 24 21.5 25 25 24 23 28
: et
Length cm ‘
20 | 2 6 35 8 5 il 3 s
2 v g s ‘ 10 17 55 =5 = 14 - 10 b 14 x : |
DA iR ‘ 30 27 33 3 5 13 4 21 13 15 8 6
O OO | 12 2% 19 8 15 25 17 19 18 23 17 25
R O ‘ 15 21 7] 18 33 12 18 18 35 13 25 38
X o snrinase 19 18 9 21 21 8 19 15 30 19 29 30
2B we sm s o ’ 14 9 5 31 22 14 18 18 16 12 21 18
L 8 5 1 15 14 9 9 A 5 10 10 12
B0 i v w2 1 3 1 4 6 5 4 6 6 5 5 4
A st ol i 4 5 2 4 7 2 s 6 1 2
D ot 1 4 1 .. b 2 i s 2 2 1 3
e et wc 1 1 1 2 1
4 S : i X
BB s . 1 1
BBt revasam s i i s -
BT snwasvsummns 1 1
BB suwmaene ars
3B e wv s 1
1) [
B avw i wsmime
-
S5 o cBrea| o o . i
Total number . ....... 115 136 171 107 120 119 100 123 132 122 112 139
Average length cm....| 26.00 25.74 23.87 27.57 yh s B 26.24 27.36 26.07 26.43 26.23 26.97 26.76
Depth-Area .......... | By
Square-Area . ......... Mo Mo My My My Myo My My Lo My Mo My
Date of capture ...... 14. X. 22| 15. X. 22 | 15. X. 22 | 15. X. 22 | 15. X.22 |16, X. 22 | 16. X. 22 19. X. 22 [ 19. X. 22 | 20. X. 22| 23. X. 22 | 23, X. 22
35 miles | 35 miles | 35 miles | 30 miles | 30 miles | 6 miles | 6 miles | 4 miles | 45 miles | 4 miles 6 miles | 6 miles
BihRE T NW NW NW NW NW NNW NW NW NW NNW NW NwW
BRIl R T = of of of of of of Horns | of Horns | of Horns of of Horns | of Horns | of Horns
Slagen Slugen Slugen Slugen Slugen Reef Reef Reet Slugen Reef Reef Reef
Depth inm.......... 32 34 30 30 26 34 34 36 32 32 36 45
Weight of catch in kg. . 1500 1400 1750 500 400 500 400 700 2000 500 1250 750
Weight of sample in kg. 25 23.5 21 25.5 18 18.5 15.5 24 21.5 18.5 24 23
Length cm
2 o 1 1 - .. 1 1 3
o R i 4 2 o 5 6 12 7 1 2 5 1 4 3
2 B 10 16 5 13 28 8 7 8 1 8 16 13
B v 56 3R W 4 16 21 16 32 17 16 8 15 11 9 19 19
265 5z o o ok @ 24 27 17 21 14 16 12 20 23 11 15 27
DT e 3% 89 21 22 17 23 10 13 11 13 26 15 21 18
BB st g 19 17 19 18 11 11 16 21 22 11 13 17
2 cavemien s 14 5 10 7 6 10 9 15 - 9 12 14 5
Blsnasaasmes 5 3 7 5 1 6 7 11 1 7 2 5
S 3 1 2 1 1 4 3 4 5 > 6 2
S wipwae L 3 1 1 2 3 - 1
B s 2 o 3 1 2 3 1
L R 1 1 1 1
BB we, owdiness o ..
BB - 1 1
BT str) 54 528 9 1
BB s v wea wiw
F 12 | PN
A0 e s v
iy
7: o I W
B wsemen
‘Total number ........ 118 116 97 122 101 91 74 111 100 80 116 115
Average length cm. .. | 26.86 26.28 27.30 26.49 25.47 26.62 27.19 27.16 27.25 27.58 26.85 26.45
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Depth-ATea: . cwonwinws B,
Square-Area .......... Ml() Mo MIU Mo Mo RIIO My Mw Mjo Mm M;o Mo
Date of capture ...... (124, X, 22 | 24. X. 22 | 24, X. 22 | 24, X. 22 | 24. X. 22 | 25. X. 22| 25. X. 22 | 25. X. 22 | 25. X. 22 55. X. 22 | 25, X.22 | 25, X. 22
‘ 5 miles | 30 miles | 20 miles | 30 miles | 20 miles | 6 miles | 6 miles | 25 miles | 25 miles | 30 miles | 35 miles | 20 miles
iR ‘ NW NNW W N NNW NwW NW NNW NNW NNW NwW NNW
CREES R of Horns of of of of Horns | of Horns | of Horns of of of of of
| Reet Slugen | Lyngvig | Slugen Reef Reef Reef Slugen Slugen Slugen Slugen Slugen
Depth in m.......... 36 24 24 26 32 36 36 24 24 26 30 23
‘Weight of catch in kg. .|| 1000 900 250 500 1250 600 500 1100 600 1200 700 1000
Weight of sample in kg. 25 22 21.5 21 22 22.5 25 21 24 23 27 23
Length c¢m | J
B2 o e iy e w 1 5 4 1 4 1 1
3 4 11 13 16 2 2 2 14 5 8 1
b e 9 31 16 25 9 5 9 30 21 20 10 | 15
A 12 24 14 24 19 14 7 27 27 23 21 ‘ 26
20 e e 21 25 12 16 28 22 25 21 25 14, 23 29
2 G s o i e 20 14 11 10 22 12 29 11 19 21 22 18
280 s i@ 17 8 7 8 18 21, | 11 6 9 17 25 11
295 wa b e 21 3 12 5 1 11 16 3 6 10 14 6
805 oy e i e 1 2 6 2 3 10 7 1 | 8 4 3 4
Bleem o umpve 7 6 2 1 3 4 2 3 2 4 3
Bl M arn 1 2 2 2 1 | 2 s
BBl o s 3 il 1 1 | 1 | i 2
i s anavsimas ;8 1 | 2 2 2
BBl sws e scari ;3 1 1 |
F 1 P — 1 1 \
S g — [
I s armaiena 1 |
ST R |
2 U [A—
- s [ ‘
R
- 12 % i i s o & 3 r s .. - e
Total number . ,...... 117 120 107 116 114 103 115 119 123 117 128 | 116
Average length cm....| 27.29 25.47 26.43 25.57 ‘: 26.63 27.16 27.34 2517 26.15 26.17 26.98 ; 26.54
DeptheARes o owmmamne By
|
Square-Area.......... My, My, Ny My, Mg My Mo Mg Mg Mg
Date of capture ...... 25. X. 22 | 25. X, 22| 25. X. 22 | 25. X. 22 | 28. X. 22 [ 30. X. 22 | Oct. 1922 | 1. XI1. 22 | 1. XTI 22 | 1. XI. 22 | 10. X1.22 | Nov.1922
30 miles | 30 miles | 30 miles | 32 miles | 4 miles | 4 miles 18 miles | 6 miles | 50 miles | 50 miles |
Flehifielics | N NNW NNW NwW NW NW NW NW SW by |SW by W|
EREHOR e e | of of of of of Horns | of Horns of of Horns |W1'/, W of| of Graa
| Slugen Slugen Slugen Slugen Reef Reef Slugen Reef |GraaDeep| Deep
Depth in m.......... \ 26 30 24 34 36 36 30 36 28 32
Weight of catch in kg. .| 250 750 750 1250 500 700 400 500 | 350 1000
Weight of sample inkg.| 21.5 21 20 24 21 28 18 20 | 20 22
Length em Total Total
b N .. 1 2 2 3 2 459 3 4 2 1 6
S T e 1 9 1 2 5 9 1333 10 2 4 4 20
Mmoo |10 19 19 19 20 19 2402 8 13 27 10 58
20 swvnians 18 18 19 30 14 23 2424 17 19 22 1% 75
A mmwniinss s 13 17 12 20 22 25 . 2331 27 14 21 33 95
b R 15 22 15 20 14 21 1867 10 14 8 27 59
BB Gmaraa 12 11 16 17 10 18 1387 13 14 7 13 47
29 e sta w 8 5 6 13 10 10 908 3 8 9 5 25
B0 \ 4 4 4 5 6 5 445 B 3 3 ] 16
5 5 1 1 2 1 224 1 5 2 2 10
B vensienonis 3 1 4 1 4 114 1 3 e 4
38w s 2 2 it .. 60 2 5 5
Bl nmenrany 5 2 1 1 1 1 41 - 1. 1
FBavacasenivaad 2 i sy A 2 e o 11 1 1
BB csmssonewaansin & i - 5 8 o e L, 16
B st aiioas & ; 3
2 o OB 3
DY i s 3
A wrasricsin i =
& [ A
B s iionis v @
R R o i P s i sk a & 35 e i 3 i ..
Total number . ....... 94 109 99 128 108 138 14031%) 98 98 109 117 422
Average length em....| 27.28 26.08 26.42 26.30 26.29 26.35 25.930 26.01 26.95 26.04 26.38 26.34

1) 46 ecm: 1 spec. g%
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Depth-Area .......... B, By
Squarc«Al‘ea .......... M“ Nn ‘ Mn N“ 1\’111 Nﬂ Nn MIB 1\4111 Mll M11
Date of capture ...... £§§t1gé2| 4.%.922 | 5.X.22 | 8.X.22 | 9.X.22 |10.X.22|10. X, 22 | 10. X. 22 10,3, 22 [11. X 22 | 11. X, 22| 12. X. 22
| 40 miles 40 miles | 3 miles | 40 miles | 3 miles | 3 miles | 34 miles | 45 miles | 46 miles | 48 miles
Fishing-place NNW Off N by W W of NNW | WSW of w NbyW | NbyW | Nby W | Nby W
HDETDAARE Send w B ¢ of - Lyngvig of Lyngvig of Lyngvig of of of of of
Slugen Slugen Light Slugen Light Lyngvig | Lyngvig | Slugen Slugen Slugen
Depth in m.......... 32 2 32 21 30 23 23 = 28 28 32 30
Weight of catch in kg. . 71500 800 2000 400 1000 650 700 850 1750 1500 | 1750
Weight of sample in kg .| 22 24 21 16 21 23.5 25 21 24 21 21
Length cm | Total |
2 469 - = o o 2 : i 1 o .
DBl w5 wre wa wie 1512 - 1 1 1 4 g 2 5 4 5 6
7.1, O 2848 ‘ 5 11 8 3 13 1 6 8 17 21 7
BB s eyt cons wad 2999 4 15 23 6 22 2 6 15 24 20 23
12 ;S 2979 15 11 26 3 17 7 17 20 29 17 20
BT s ran 2332 15 13 20 6 27 9 8 14 20 13 18
DB st it 1705 20 10 11 6 13 14 7 9 13 14 11
A e 1077 20 10 13 4 3 9 2 9 10 7 12
T s 528 8 6 3 6 2 9 12 6 2 7] 5
el e o 265 & 6 1 4 il 9 12 6 3 3
S i o 128 4 5 5 8 6 2 o5
o 74 e 2 2 5 5 2 2
-7 (S 49 1 1 2 5 4
& - 13 i 2 o 1 4 2 3
BB e o i ms v 20 s v 1 2 1
L (T 4 1 1 s
il B B 4 i .. 1
51 I 3 51 1
1§ IS
5 S e e
I o
dn o enma .
Total number ........ 17010%) 96 95 107 53 104 82 90 96 125 107 103
Average length em....[| 25.968 27.97 27.80 26.62 29,25 26.07 29.66 28.72 26.97 26.31 26.26 26.50
Depth-Area .......... Bj
Square-Arca .......... Mu ‘ Mu 1\’111 Mn Mll I Ml'l. MII Mn ‘ Mll Mn Mu M.’ll
Date of capture ...... EX 22 IE X.22|12.X.22(12. X. 22 | 12. X, 22 ‘ 12. X. 22 12, X. 22| 12. X. 22| 16. X. 22 | 16. X.22|17. X. 221 17. X, 22
| 46 miles | 40 miles | 43 miles | 12 miles | 45 miles | 22 miles | 40 miles | 16 miles | 50 miles | 47 miles | 45 miles | 40 miles
Ricking-alase N by W NNW N WNW N by WNW N, W WNW | NbyW | NbyW | Nby W | Nby W
SREHE 05 enas e of of of of WY, W of of of of of of of
Slugen Slugen Slugen | Lyngvig | of Slugen | Lyngvig | Slugen Lyngvig | Slugen Slugen Slugen Slugen
Depth in m.,.cv..v.n. 32 30 30 30 28 28 __‘28 30 32 ) 30 30 30
‘Weight of cateh in kg. 3 1500 1750 2000 1750 2250 1750 2250 1000 1750 1000 1500 1000
‘Weight of sample in kg ‘ 25 23 18 26 20 24.5 24 23 25 21.5 24 23
Length em ‘
P2l wm o v 4 8 .. 2 2 3 1 2 2
DBivs s o v ws ‘ 8 i lr 4 2 G ais 7 5 11 i 9 4
. T e | 21 18 13 7 11 9 19 22 18 2 34 11
D5l i v sws e 30 21 10 10 7 25 28 27 23 18 42 25
2B mi e e s 35 23 15 17 21 23 23 14 18 27 25 32
P svwnre o 20 15 21 27 22 34 19 20 21 28 14 23
DB svoiscovnns cone 14 9 9 26 16 16 11 11 19 15 2 12
212 PSR 5 9 10 13 14 13 12 11 7 12 5 9
211 —— 2 1 4 5 4 3 7 5 5 2 4 3
B, e o S 3 2 1 1 1 1l i1
P22 e w0 s 1 1 - 3 1 1 3 e il 1
5% et G o 1 2 i 1 1 1
Fh b AR i 2 2
B et i ne | 1
ol Bon® LAk
3 P
T
2 E
) e ot
i R e
A2l e e wE
AL S e
Total number ........ 140 122 88 118 95 126 130 121 128 105 140 123
Average length cm....| 2575 25.43 26.60 27.36 26.87 26.71 26.16 26.15 26.27 26.83 25.44 26.24

1) 46 em: 1 spec.
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Depth-Area .......... By
Square~Area .......... I\lﬂ Mn N11 M11 1\‘111 I\’lu B’In M-n Mll Mvn MII
Date of capture ...... 17.%X.922|17. X. 22 [ 18. X. 22| 18. X. 22| 18. X. 22 | 18. X. 22| 18, X. 22 | 19. X, 22 | 19, X. 22 | 19. X. 22 24, X. 22
40 miles | 45 miles | 3 miles | 48 miles | 45 miles | 50 miles | 15 miles ~42 miles | 50 miles | 15 miles | 44 miles
PishinEslEeE NbyW | Nby W W N, W | NbyW | N{,W | WNW | NbyW | N/ W WNW N
Bl AL e of of of of Ringe- of of of of of of of
Slugen Slugen | Lyngvig bjerg Slugen Slugen | Lyngvig | Slugen Slugen | Lyngvig Slugen
Depth in m.......... 30 28 21 32 28 32 30 28 32 30 32
Weight of cateh in kg. . 500 1000 500 2500 1200 1500 1500 1500 2500 400 1500
Weight of sample in kg. 23 25 19.5 26 22.56 23 21.5 24.5 19.5 24 25
Length cm
=10 A TP 1 .. 5 1 1 - . 3
2 e s e 1. 2 e 3 4 1 o 4 1 T 17
LV A B et ot 14 21 2 11 9 9 3 12 19 6 34
S e v e 16 41 1 13 16 9 11 15 14 11 39
A o st 35 32 3 35 30 21 12 19 20 11 21
S v i o e 26 16 6 23 20 19 10 17 22 14 17
2k e e B e 15 15 5 25 17 22 9 18 10 17 6
) ey 6 6 4 9 8 12 13 13 7 16 5
e rn s Sosne o o 7 5 5 6 8 5 1 12 2
S T 2 2 7 1 3 5 8 7 i 4
B2, ceranclt i 58 3 1 4 1 1 1 4 4 1 3 -
A8 o tielo TR § e 5 1 7 2 5 1
i e 1 3 p 1 1
D O 3 1 o s
e e o 1 1
W summsmmg it 4
S8 Csnamney 1
B0 sz
A0 s wpamas o
A, ey sy s wirans 1
A2 v o s
7L R A -
Total number ........ 117 137 57 126 115 107 86 114 97 101 145
Average length cm....| 26.38 25.99 30.86 26.69 26.68 27.19 28.36 27.05 26.33 28.10 25.23
Depth-Area .......... B;
Squal‘e—Area .......... MII 1\'111 M11 Mll Mll Mll l\"{n I\fI]_I M11 ?\'111
| o
Date of capture ...... 05. X. 99| 25. X. 22 | 25. X. 22 | 25. X. 22 | 25. X. 22 | 26. X. 22 | 26. X. 22 | 26. X. 22 | 30. X. 22| 30. X. 22 | Oct, 1922
34 miles | 43 miles | 15 miles | 50 miles | 44 miles | 50 miles | 40 miles | 40 miles | 48 miles | 12 miles
T N, E N WNW N NbyW | Nby W N N NNW NW
FASIHEPItRE .- rioni of of of of of of of of of of
Slugen Slugen | Lyngvig | Slugen Slugen Slugen Slugen Slugen Slugen | Lyngvig
Depth in m.......... 30 30 30 32 32 30 32 26 32 26
Weight of catch in kg. . 400 1750 500 1000 1000 1000 300 750 1000 450
Weight of sample in kg. 25 23 23 19.5 24.5 22 21.5 22 21 23
Length cm Total
DD s 8 A 6 1 o 2 oz . 50
D8 Lo smmmensin 17 4 o 16 8 3 3 7 2 2 3 189
Ak e b 29 15 10 24 20 11 10 22 10 1 577
g B A 27 22 25 15 37 26 24 28 13 4 833
b b oo 22 23 18 12 29 26 29 22 23 6 904
oo clire 18 25 12 14 17 29 22 23 111 10 798
o aap o 8 13 14 13 12 12 9 9 15 12 563
o e 2 9 10 4 5 8 9 T 9 7 388
BN e el e 208 313 5 3 5 s 4 3 1 2 7 10 202
Al e 56 5 3 4 2 1 2 4 2 9 124
D2 5.0 5 5k 3 o 1 2 3 1 i s 4 12 85
B saren & 1 2 1 1 2 1 3 56
e 1 1 Al 2 4 31
B0 1 1 1 2 20
RO 1 i s o 7
Bl wsianisiaie 3 il . 12
38 s penmenss 1 3
39 o svs o 2
e e o
By oy e vt 1
o SR o
7 R s an .-
Total number ........ 140 120 106 | 110 135 120 114 123 99 82 4845
Average length em....|| 2547 26.51 27.26 | 25.56 25.84 26.35 26.34 26.02 27.15 29.66 26.696
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Depth-Area .......... By

Square-Area .......... Hy H,y I, Ky Hj, I, H, Hy Iy Iy Hy Hy

Date of capture ...... 1.X.22 [2.X.22 | 2.X.22 | 5.X.22 | 9.X.22 |10. X.22|10. X. 22 | 10. X, 22 |12, X. 22 | 14, X, 22 | 14, X, 22 | 15, X. 22

17&“;g95 130 miles | 160 miles | 160 miles | 127 miles | 125 miles | 153 miles | 160 miles

NN | Wby N Wby N | Wby N | Why N | Why N | Wby N | Why N
of Grfraa of Graa | of Graa | of Graa | of Graa | of Graa | of Graa | of Graa
Grimsby Deep Deep Reef Deep Deep Deep Deep Deep Deep Deep Deep

|
Depth in m.......... 40 33 32 38 38 30 36 40 30 32 28 32
‘Weight of catch in kg. . 3500 5000 1000 1500 5000 4500 2500 3000 5000 4000 3500 3000

‘Weight of sample in kg. 35 35 35 35 35 35 3b 35 26 35 35 35

155 miles | 167 miles | 125 miles | 90 miles
Fishine-nl NE by E| Wby N| Wby N | WNW of
IS E DA CE wmmmmeinacary of of Graa | of Graa | of Horns

Length em |

o
)
fut

O S A 00T W00 D W
g

2252
w;\s w»—ﬂ;\:u—n-a:
o
e e T DD T O
=
e o
HM MWW D O U@ A
T T CF CRT U
TR CR
oy
IR T CIRC = ey
T = R otR T
e e B e e

o o
1t
-w»—x;.ow-'
PR CI TR g
W
g e T T
I OIS Il TS CFf CRE R C O
o
Ol C U I T
s
- PR
B B DD i B e

o
=
o
| ]
-

Total namber .. ...... 30 27 41 47 32 63 34 27 64 45 38 26
Average length cm....| 48.40 48.93 40.07 40.85 46.94 38.54 45.65 47.89 32.64 41.42 42.16 48.00




63

Depth-Area .......... By Co
Sq‘uare—Area .......... Ig Hy Ig Ig Lo Iy Hy I Lg I{g Kg
Date of capture ...... 15, X, 22(16.X. 22 | 16. X. 22 [17. X. 22 |18. X. 22 | 20. X. 22 | 20. X. 22 | 24. X. 22 | Oct.1922| 23.IX.22| 23.IX.22 | 24,IX.22
134 miles | 165 miles | 150 miles | 150 miles 13&,“;‘;;? 150 miles | 140 miles | 140 miles 75 miles | 89 miles | 88 miles
Fishing-place Wby N INEbyE| Wby N | Wby N | 7 | Wby N |NE by E| Wby N Why N | Why N | Wby N
DRBLR: vie ne n of Graa of of Graa | of Graa of Garaa of Graa of of Graa ot Graa | of Graa | of Graa
Deep Humber Deep Deep Desp Deep | Humber Deep Deep Deep Deep
Depth in M coas o v 30 36 32 41 36 41 38 45 47 47 47
Weight of catch in kg. . 2000 2000 2500 2000 4500 750 1750 1250 800 1500 1000
Weight of sample in kg. 35 35 35 35 35 35 35 32 35 36 45
Length em Total
gt ..
2B s e 2 e ..
P s snsommaee 1 2 1
R — 9 11 11
P 5. e 16 13 25
Pl s | O 1 6 15 16 40
o, . 6 9 14 22 28
Pt Sl o e 11 17 11 19 18
1 o oo oo b a 10 18 13 9 16
Sile b g o o 1 12 18 8 12 11
o 7. i 15 23 2 11 9
2 - e s 7 1 7 17 4 7 7
34.......... 2 1 6 1 7 25 3 4 5
B, 0. e 1 1 5 3 0 6 27 3 1 1
382 waoa i 3 1 o 9 2 6 55 3 o 1
ST 55 55 w6 3 2 1 5 ¥ a5z : g 52 1 1 1
Bl vn e 2 1 2 9 I 1 3 58 2 1
SUsnayesn 93 4 4 o iE 1 6 1 1 1 52 b
B s o 2 1 3 3 2 1 1 41 - 1
M sy & 2 1 e i 1 i 20 1 on
A2 vnmanvray 1 B a5 3 2 1 1 25 s 1
A3es wiywaamiaa 3 2 3 o 5 2 3 39 1
Al mimieand 3 2 1 2 1 4 3 i@ 30 i .
A i it i i 1 2 1 i . 1 16 1 0 e
B8 s s e 2 1 1 1 . ¥ 4 i 23 1 -
- R 1 2 1 2 1. 2 2 26 1
AB s o 1 1 2 1 1 1 1 20 ! 1
W waamnes A 1 1 1 = i) 2 19 1
Bl i amvename 2 2 8 5 1 3 2 50 e
|7 S 3 it 2 1 1 5 . 24 2
B2 com wrrarme 2 4 1 2 2 4 29
B3 v o s 1 5 o 1 2 23
B i asn erans 1 i 3 1 1 10
i omes o o 3 1 2 14
56.......... .. 1
EV i eyt b | 1
h8.......... 1 2
59.......... . ;7
(0 g oo 1 10
e e 1
e 2
£ 1
64.......... oF
65.......... 1
Total number . ....... 39 25 32 28 56 33 30 88 805 111 132 179
Average length cm....| 42.82 48.32 46.19 47.50 38.82 45.24 47.40 32.83 41.66 29.49 29.23 28.87

s
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Depth-Area ..........

Square-Area..........

Ky

Ky

Ky

Ly

Ky

Gio

Ky

K4

Iy

Kyg

Date of capture ......

Fishing-place .........

| 24.1X.22

24.1X.22

25.1X.22

25.1X.22

25.IX.22

26.1X.22

28.1X.22

Sept. 1922) 1. X. 22

5.X.22 |

7.X.22

85 miles

W by N

of Graa
Deep

85 miles
Why N
of Graa

Deep

80 miles
Wby N
of
Slugen

75 miles

Wby N

of Graa
Deep

80 miles

W by N

of Graa
Deep

200 miles

W by N

of Graa
Deep

85 miles

W by N

of Graa
Deep

85 miles

NWL/, W

of Horns
Reel

93 miles
W by
N*/,N

of Graa
Deep

120 miles
NW
of
Slugen

Depth in m..........

47

47

53

47

47

41

47

58

53

58

Weight of catch in kg

1750

600

1500

900

800

2500

300

2500

Weight of sample in kg.

30

30

33

27

24

35

26

35

600

3000
20.5

35

Length cm
A e on w58

Total number ........

Average length cm....

= .

87
31.24

13
16
27
27

17

S

: B = W

126
28.02

15
13
16
14

[l S - IS T i = ]

122
29.37

e

ey .
o U000 N1 O 00 00 D e s

99
28.77

R N S ]

95

28.29

Ion 1O B M

R TR OISR

i
26
19.15

B =S JUREN RS0 (VI Bl ofl=r i

B o -

73
30.29

Wk e ARAWPXNOINE IR, S I1OLO

1
1050
29,671

O SE Tl W Ol U I SISy

[N

[

36
44.67

[

ury .
o e A4 S L I e T e i)

73

29.27

MR W SR OW: WHNDN . =

ol

O B e

37
43.38



Depth-Area ..........

Fiskeri. VIL 4.

Gy Dq
Square-Area .......... Hyy Kyg Kig Hyg Hyy 19 Iis Iio
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Dansk Resumé.

Kirstine Smith: Om Redspazttebestanden i Horns Rev Omraadet i Efteraaret 1922.

I. Indledning, Observaﬁonsmateriale.

Savnet af et Undersegelsesskib har i nogle Aar stillet sig hindrende i Vejen for Fiskeriforsog i den
aabne Nordse fra dansk Side. Det har kun vzeret muligt at felge Redspettebestandens skiftende Tathed
og Veekst gennem de Oplysninger, som Fiskeristatistiken og Undersogelser af Markedsraedspaetterne kunde
give. Skont man herved var i Stand til i store Trek at spore Virkningerne af Krigsaarenes indskrenkede
Fiskeri, har Savnet af mere direkte Oplysninger vaeret meget foleligt. Paa den ny Undersogelsesdamper
»Danac«s forste Togt i de danske Farvande var det derfor en af Hovedopgaverne at udfere Fiskeforsag med
swerligt Henblik paa Redspeellen.

Under Togtet i September 1922 foretog Dr. A. C. JouanseNn 33 Fiskeforsgg paa Stationer 1 Horns
Rev Omraadet (se Fig. 2). Redskabet var en 50 Fods Ottertravl med ekstra Omhyllingsnet om den bageste
Ende af Travlen. Forsegene varede fra en halv til to Timer, og alle Redspetter i Fangsten blev talt og
som Regel maalt. Ved de fleste Stationer blev Alderen bestemt ved Otolith og Kennet undersegt for alle
Individer undtagen 0-Gruppens. Paa 12 Stationer, hvor Fangsterne var meget store, blev i de talrigst re-
preesenterede Leengdegrupper Alder og Ken kun undersegt for en Del af Individerne, og Resten blev fordelt
proportionalt med de undersegte. Observationerne meddeles i “Tables of Measurements A”.

Ved Siden af disse Fiskeforseg blev der i Efteraaret 1922 udfert Maalinger af Markedsradspaetter
landede i Esbjerg. Der blev maalt 23,299 Fisk fordelt paa 247 Prever, hvoraf 145 stammede fra Fangster
foretaget i den Del af det internationale Felt B,, som ligger nord for Horns Rev, og som i Efteraaret 1922
var meget rigere paa Markedsredspeetter end det endnu teettere befolkede Omraade vest for Graadyb. Maa-
lingerne meddeles 1 “Table of Measurements B”.

Endelig er her behandlet Resultaterne af Meerkningsforsegene udfert i Foraarene 1920 og 1921 syd
for Horns Rev.

I[I. Redspettebestandens Sammensatning.
A. Redspztternes Tathed.

AT “Tables of Measurements A” er beregnet det Antal Redspeetter af hver Aldersgruppe, som fanges
pr. Time med en 50 Fods Ottertravl, og Resultaterne er meddelt paa Kortene i Fig. 1. Da Tallene varierer
steerkt selv mellem Stationer, som ligger neerved hinanden, giver det et bedre Overblik at betragte Middel-
veerdier for Grupper af Stationer. Vi har derfor grupperet Stationerne efter seks Felter, der ligesom de inter-
nationale Areas til Dels begraenses af Dybdekurver.

Inddelingen, som er angivet paa Fig. 2, er falgende:

A, syd for Horns Rev, Dybde: 0—20 m
A, nord » » » » 0—20 »
Ba syd » » » » 20—30 »
B, syd » » » » 30—40 »
B, nord » » » » 20—40 »
G e nomn e s 2 v cens 8 5 weon » over 40 »

Den gennemsnitlige Fangst pr. Time for hver af disse Felter er givet i Table 1, og for Aldersgrup-
perne 0—IV fremstillet grafisk i Fig. 4.
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a, Taethedens Variation i September 1922.

Kortene i Fig. 1 illustrerer tydelig det velkendte Forhold, at de unge Redspetter lever i Neerheden
af Kysten og efterhaanden, som de bliver wldre, gaar ud paa sterre Dybder og spredes over sterre Om-
raader, idet nogle af de =ldre Individer stadig bliver tilbage i Kystomraadet.

0-Gruppen findes i September is@r i A, og A, og er ikke fanget paa dybere Vand end 23 m. Den
findes gennemgaaende ikke synderlig hyppigere i A, end i A,. Alle de andre Aldersgrupper er omtrent lige
talrigt representerede i B, og i A, og er i disse Felter adskillige Gange saa talrige som i A, . Indenfor 20
Meterkurven er den samlede Teethed af Redspeettebestanden, som den fremgaar af disse Fangster, saaledes
tre Gange saa stor syd for Horns Rev som nord for Revet. I- og II-Gruppen herer iseer hjemme i A, og
B,, og de har begge, betragtet i Retningen Nord til Syd, en maksimal Teethed omtrent vest
for Graadyb. I-Gruppen forekommer ikke paa sterre Dybder end 36 m. II-Gruppen findes ved alle Sta-
tioner undiagen to af de vestligste. III-, IV- og V-Gruppen er iser hyppig forekommende i A, B,, B, og
B,.. Udenfor 20 Meterkurven er Individer af disse Aldersgrupper ikke wveesentlig talrigere syd for end nord
for Horns Rev, og i Retningen Nord til Syd finder man ikke for disse Aldersgrupper noget Maksimum af
Teethed vest for Graadyb.

Vi har her sammenlignet Teatheden for samme Aldersgruppe i forskellige Dele af Undersagelses-
omraadet; dersom vi i Stedet for efter Alder grupperer Redspetterne efter Sterrelse og f. Eks. underseger
den vekslende Twthed af Markedsredspzetter, kommer vi til ganske andre Resultater paa Grund af den
forskellige Vaeksthastighed nord og syd for Horns Rev. Markedsradspatternes Teethed er behandlet under D.

b. Sammenligning af Tetheden i 1922 med Taxtheden i Aarene 1903—1907.

Fra dansk Side har der ikke siden Foraaret 1907 veret foretaget Fiskeforseg med Otltertravl, og
Otolithundersegelser blev forst almindelig gennemfort fra Sommeren 1905. Fra Fiskeforsegene foretaget i
1903—1904 og i Foraaret 1905 har vi derfor ikke noget Maal for Twetheden af de enkelte Aldersgrupper,
men vi kan for Redspeetter af samme Storrelsesgruppe sammenligne Tzetheden med den i 1922 forefundne.

I Fig. 2 og Fig. 3 meddeles Tatheden af Redspeetter af Lengden 10—19 cm. Det fremgaar
af disse Kort, at Tetheden af saadanne Redspetter i Aa og le i Efteraarene 1903 og 1904
og i Foraarene 1904 og 1905 var ca. 3 Gange saa stor som i Efteraaret 1922, I A, synes Tet-
heden i September 1922 mindre end i Efteraarene 1903 og 1904, men sterre end i Foraarene 1904 og 1905.

Som det vil ses i det neeste Afsnit, har Redspatternes Veaekst i Horns Rev Omraadet i 1922 veeret

usedvanlig ringe, saa at Sterrelsesgruppen 10—19 cm ikke havde samme Alderssammensztning 1 1922 som -

i Efteraarene 1903—1905. Ifalge Undersagelser paa to Stationer i den nordlige Del af A  og B, omfat-
tede Sterrelsesgruppen 10—19 cm i September 1905 I-Gruppen og omtrent to Trediedele af II-Gruppen,
medens den i September 1922 i den nordlige Del af A  og B, bestod af I-Gruppen og hele II-Gruppen. Da
Veeksten i 1903 og 1904 ifslge Mzrkningsforsggene var langsommere end i 1905, maa man antage, at mindst
to Trediedele af II-Gruppen i de Aar var mindre end 20 cm, og paa den anden Side synes I-Gruppens
Vaekst, at skifte saa lidt fra Aar til Aar, at man kan antage, at den ogsaa i Efteraarene 1903 og 1904
praktisk talt udelukkende bestod af Individer over 9 cm. Regner man med, at I-Gruppen og II-Gruppen
i begge Perioder var lige hyppige i Fangsterne, skulde herefter de wendrede Vekstforhold — under For-
udsztning af, at Twtheden for begge Aargange havde holdt sig uforandret — have bevirket, at Tztheden
af Individer i Sterrelsesklassen 10—19 cm var blevet foreget i Forholdet

144 8

1+% 5
fra Perioden 1903—1904 til 1922. I Stedet for en saadan Forggelse af Tewtheden har vii de nordlige Dele
af A, og B, fundet en tre Gange saa stor Twmthed, hvoraf vi maa slutte, at baade I- og 1I-Gruppen har

veret meget talrigere repreesenterede i 1922 end i 1903—1904.
9#

!



68

Fra Fiskeforsogene i September 1905 har man fundet de i Table 2 anferte Taetheder. En Sammen-
ligning med Table 1 viser, at paa Stationerne i A, 0og B, er den samlede Txthed omtrenttre Gange
saa stor i 1922 som i 1905, og at Tetheden for II-Gruppen maaske er tiltaget endnu steer-
kere. Men paa den eneste Station fra A, som er undersegt i 1905 er saavel Teetheden af Sterrelsesgruppen
10—19 cm som den totale Tathed storre end de tilsvarende gennemsnitlige Verdier for A, i 1922.

I Foraaret 1907 fandt man, som det vil ses af Table 3 og Fig. 3, en endnu ringere Fangst pr. Time
end i Efteraaret 1905. For I-Gruppen og maaske for II-Gruppens Vedkommende er det rimeligvis delvis be-
grundet ved Fiskenes ringe Stgrrelse i Majmaaned. I hvert Fald er der ikke for III- og IV-Gruppens Ved-
kommende en saa enorm Forskel mellem Verdierne for 1907 og for 1922. Twthederne for disse Grupper
er i A, og A omtrent lige saa store i Maj 1907 som i September 1922, men i B, og B, meget mindre i
1907 end i 1922. Man vilde imidlertid paa Forhaand vente sig i Maj at finde en Ophobning af Individer
af disse Aldersgrupper i A, og B,, som vil sprede sig i Lebet af Sommeren, naar Redspatten vandrer ud
paa dybere Grunde. Maaske er det derfor mere formaalstjenligt at betragte den gennemsnitlige Teethed for
alle Felter, og denne er for I1I- og IV-Gruppen omtrent fire Gange saa stor i September 1922 som i Maj 1907.

De almindelige Indiryk man faar ved Sammenligningen mellem Resultaterne af Fiskeforsegene i
Perioden 1903—1907 med Resultaterne fra September 1922 er folgende:

Individer af hver af Aldersgrupperne I og II er i 1922 i det mindste tre Gange saa

talrige vest for Graadyb indenfor 30 Meterkurven som i den tidligere Periode, ogdet samme
er Tilfeldet for I1I-,1V- 0og V-Grupperne, saavidt Oplysninger haves; men der er intet Vid-
nesbhyrd om, at Tetheden udenfor 30 Meterkurven i 1922 har veret sterre end i den tid-
ligere Periode, og i Kystfarvandet nord for Horns Rev synes Tetheden i Efteraarene 1903
—1905 at vere i det mindste lige saa stor som i 1922.
) Det sikreste og bedst begrundede af disse Resultater er den store Tilvaekst af Individer af I- og
II-Gruppen i Omraaderne A, og B,. Disse Aldersgruppers maksimale Tetheder falder i 1922 1 A, og B,
Undersogelserne fra 1903—1905 er ikke saa omfattende, at vi kan vaere sikre paa, at det ogsaa i disse Aar
forholder sig saaledes; men paa den anden Side giver de i A , B, og C undersggte Stationer heller ingen
Antydninger af det modsatte. Teethedsunderspgelserne leder derfor til den Antagelse, at ogsaa
Tetheden af de totale I- og II-Grupper syd for Horns Rev i 1922 var mindst to til tre
Gange saa stor som i Perioden 1903—1905.

En Sammenligning mellem Table 4 og Fig. 1 viser, at Individer af 0-Gruppen i A, er adskillige
Gange saa talrige i 1922 som i 1903—1905. Ved Fiskeforsagene med Yngeltravl ved Jyllands Vestkyst har
man ikke fundet, at 0-Gruppens Tethed i 1920 og 1921 var uszdvanlig stor i Sammenligning med Teet-
heden i Aarene forud for Krigen. Men disse Forsgg er ikke saa omfattende, at vi derfor ter ndelukke den
Mulighed, at Redspatteynglen i Nordsgen i det store og hele har varet rigere i 1920 og 1921 end sedvanlig.

Den store Rigdom paa Individer af I- og II-Gruppen syd for Horns Rev i September 1922 begun-
stiger den Antagelse, at Redspztteynglen i 1920 og 1921 har veret uszdvanlig talrig, og de Forandringer,
som ellers er iagttaget i Nordseens Redspettebestand, stotter denne Formodning. Markedsredsptternes®
Antal naaede sandsynligvis et Maksimum i 1919 som Folge af Krigstidens Fredning. Da Markedsred-
speetternes Gennemsnitsalder af samme Grund var vokset under Krigen viste de ynglende Rodspetters Antal
rimeligvis et forholdsvis endnu mere udpraeget Maksimum, og det er sandsynligt, at deres Antal endnu i
1920 og 1921 var betydelig storre end i det sidste Decennium forud for Krigen.

B. Alder og Lzngde.
a. Gennemsnitslengder for de forskellige Aldersgrupper i September 1922.
De i “Tables of Measurements A” meddelte Gennemsnitsleengder for Aldersgrupper er fremstillede

paa Kortene i Fig. 5. Disse viser, at Gennemsnitsleengden for hver Aldersgruppe vokser i Retning fra Kysten

1 Ved Markedsradspatter forstaas her Redspatter over 25 em Totallzengde.
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udefter. Rodspzetterne er ikke alene naturligt sorterede efter Alder, men ogsaa de enkelte Aldersgrupper er
delvis sorterede efter Lengde. Dette iagttages allerede klart for 0-Gruppen og endnu tydeligere for de fol-
gende Aldersgrupper. Men ved Siden af denne Gradation i Retning fra Kysten udad, bemzerkes der karak-
teristiske Forskelle mellem Gennemsnitsleengden syd og nord for Horns Rev.

Gennemsnitslzengden af 0-Gruppen (se Table 5) er allerede noget storre nord for Horns Rev i A
end syd for Horns Rev i A,. For de folgende Aldersgrupper er der en endnu sterre Forskel mellem Gen-
nemsnitslengderne i A, og A, saa at II-, III- og IV-Gruppen i A, har omtrent de samme Gennemsnits-
lzengder som henholdsvis III-, IV- og V-Gruppen i A . Gennemsnitsleengden er imidlertid ikke meget storre
iB, end i A, iser ikke for I- og Il-Gruppen. Delte saavelsom Tethedsfordelingen tyder paa, at der er
en livlig Udveksling af Redspatter mellem A, og B, og at Horns Rev danner en Grense mellem A, og
A
merker man i Retningen Nord—Syd et Minimum for Gennemsnitsleengden i A, og B, vest for Graadyb paa

> saa at hvert af disse Omraader har en serpreeget Bestand. For baade I- og II-Gruppen be-

samme Sted, hvor disse Aldersgrupper viste et Maksimum af Teethed. For III- og IV-Gruppen findes ikke et
saadant tydeligt Minimum, men Gennemsnitslengden aftager i det store og hele i Retning fra Nord til Syd.

Forskellen mellem Langden af Redspetter af samme Alder nord og syd for Horns Rev illustreres
yderligere i Table 6. Denne giver for hver Aldersgruppe Laengdefordelingen pr. 100 Individer og den gennem-
snitlige Leengde i de to Omraader (Aa-I-Ba—l—BhﬂrC) og (A, + B,). Under Forudswtning af, at Gennem-
snitslzengderne for hver Aldersgruppe er de samme i 1921 som i 1922, finder man af Table 6 den i Table 7
angivne aarlige Veekst. Denne Tabel viser, at Vaekslen i det andet og i det tredje Leveaar er omtrent 2 cm
storre nord for Horns Rev end syd for Revet. Det synes rimeligt, at dette skyldes en bedre Erneering i det
nordlige Omraade end i det sydlige, hvor vi specielt for I- og II-Gruppen fandt, at Tzetheden var over-
ordentlig stor. Tatheden af disse Aldersgrupper i A og B, er 6—7 Gange saa stor som i A, og 9—10
Gange saa stor som den samlede Tewthed af wldre Redspatter i A, og B,, hvoraf felger, at disse Alders-
gruppers Twthed har en veesentlig Indflydelse paa Meengden af Neeringsstof pr. Individ. Paa samme Sted
som I- og II-Grappens maksimale Tathed fandt vi for konstant Afstand fra Kysten en minimal Gennem-
snitsleengde for baade I- og II-Gruppen, men ikke for III- og IV-Gruppen. Dette sidste er ikke forbavsende,
da disse Aargange allerede har spredt sig over et storre Omraade og maa antages at have foretaget saa
vide Vandringer, at deres Erneringstilstand i meget ringere Grad er bestemt ved Betingelserne paa det
Sted, hvor de fanges, skent der ogsaa for disse Aargange er en tydelig Gradation i Leengden fra Kysten
udad og fra Syd til Nord. I Overensstemmelse med denne Betragtning viser Table 7 for det 4de og 5te Leveaar
ingen veaesentlig Veekstforskel mellem det sydlige og det nordlige Omraade; udenfor 20 Meterkurven er der
antagelig en friere Udveksling af Individer mellem de to Omraader end i Ay, og i B, (udenfor 30 Meter-
kurven i det sydlige Omraade) er Txtheden ikke storre og muligvis Erneeringstilstanden ikke ringere end
nordpaa i B,.

b. Sammenligning mellem Gennemsnitslengderne for Aldersgrupper
i 1922 ogi 19056—1907.

De eneste, usorterede, otolithundersegte Prover fra tidligere Aar er de, i det foregaaende omtalte,
fra September 1905 og April—Maj 1907. I Table 8 er Stationerne fra September 1905 sammenlignet med
de nzermestliggende Stationer fra September 1922. Det ses, at der ingen veesentlig Forskel er mellem I-Grup-
pernes Gennemsnitsleengde, men II-, ITI- og IV-Gruppernes Gennemsnitsleengde er, som Table 8a viser, 1 A,
og B, 4—7 cm leengere i 1905 end i 1922. En Betragining af Kortene i Fig. 5 viser, at saa store Gennem-
snitsleengder for IV-Gruppen, som de i 1905 observerede, overhovedet ikke forekommer i 1922, og at de
store Gennemsnitsveerdier for II- og ITI-Gruppen, som i 1905 observeredes i A, og B_, i September 1922
forst forekommer i de yderste Dele af B,. Det er saaledes klart, at selv om de yngre Aldersgrupper skulde
veere sterkere koncentreret til Neerheden af Kysten 1 1922 end i 1905, hvad man kunde tenke sig heendte
samtidig med, at Gennemsnitsleengden paa hvert Sted var aftaget, vilde dette ikke bersre Sammenligningen
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synderlig. Vi skal derfor i det folgende betragte de Forskelle, som er anfert i Table 8a, som en Tilner-
melse til Forskellen mellem Gennemsnitslengden mellem de totale Aldersgrupper syd for Horns Rev.

Tidligere Undersegelser i Horns Rev Omraadet har vist, at Veeksten i de to forste Leveaar ikke
veksler meget fra Aar til Aar; af den Omstendighed, at Middellzengden for I-Gruppen er den samme i
1905 og 1922, kan man derfor ikke slutte, at Vweksten for de andre Aarsgrupper har veret lige steerk 1
1905 og 1922. Man maa tvertimod antage, at den betydelige Forskel mellem II-Gruppens Gennemsnits-
lengde i de to Perioder kan betragtes som et Maal for Veekstforskellen i (A, + B,) i de to Somre, skont
den endnu sterre Forskel for I1I- og 1V-Gruppen lader formode, at Vaksten i Sommeren 1904 ogsaa har
veeret steerkere end i 1921. Da Gennemsnitsleengderne fra Stationerne i C er meget mindre afvigende, tor
man maaske antage, at Vaeksten derude har vweret omtrent den samme i 1904—1905 og 1 1920—1921, og
at det er under Opholdet i Kystomraadet, at de i C fangede Redspetter har veeret underkastede forskel-
lige Livsbetingelser, som har bevirket en noget forskellig Veekst.

I Table 9 er Stationerne i A, og A, fra Foraaret 1907 sammenlignet med de neermestliggende Sta-
tioner fra September 1922, paa den Maade, at en Aldersgruppe fra Foraaret 1907 sammenstilles med den
nermest yngre Aldersgruppe fra Efteraaret 1922. Forskellen mellem Gennemsnitsleengderne fremgaar af
Table 9a: da Vweksten fra September til Maj det folgende Aar i 1906—1907 ifolge Markningsforsegene maa
anslaas til ca. 2 cm, bliver der, ogsaa naar man treekker dette Belob fra, en betydelig Forskel tilbage for
de tre wldste Aldersgrupper, som dog maaske ikke alene skyldes forskellig Veekst. Om Foraaret er der
nemlig ulvivlsomt i A, og A, en Ophobning af sterre Redspetter, hvoraf i det mindste en Del i Slut-

“ningen af den foregaaende Sommer har levet paa dybere Vand, hvoraf felger, at de paa den Tid var
storre end Redspeetter af deres Aarsgruppe, som levede i A, og A,. Det har maaske derfor storre Interesse

at sammenligne Middelvzerdierne fra A og A, for Foraaret 1907 med Middelveerdierne for de totale Alders-
grupper fra Table 6. Herved findes de i Table 9b angivne Differenser, som viser, at naar man regner med
en Vaekst af 2 cm fra September 1906 til Maj 1907, bliver der endnu en betydelig Veekstforskel tilbage mellem
Aarene 1906 og 1922.

Med Benyttelse af de Oplysninger, som Mewrkningsforsagene fra 1905 og 1906 giver om Veksten,
og de Oplysninger, som Tables 8a og 9b giver om Leangdeforskellene for Aldersgrupper, ledes vi til det
Sken, at Vaeksten i Horns Rev Omraadet i 1922 for unge Rodspetter over to Aar gamle kun har veret
lidt over 3 em. Om Vmksten i 1921 maa vi antage, at den har veeret en Del ringere end i Aarene 1904
og 1905, da den ifelge Markningsforspgene var henholdsvis 5.5 og 8 cm. For 1920 er Veeksten ved Hjzlp
af Merkningsforseg (se Fig. 14) bestemt til ca. 7 cm. Det er derfor sandsynligt, at de ussedvanlig smaa
Gennemsnitsleengder, som 1 September 1922 er observeret i Horns Rev Omraadet, alene skyldes en usezed-
vanlig langsom Veekst i Somrene 1921 og 1922.

En lignende Aftagen i Vazkst er fra engelsk Side iagttaget paa Linien Leman-Haaks for 1920
og de foregaaende Aar ved at sammenligne Gennemsnitslengder for Aldersgrupper iagttaget i 1920 og i
1905—1906.

C. Ken.
a. Talmassig Fordeling af de to Ken i September 1922.

Table 10 giver for Aldersgrupperne I til IV Procenttallet af Hunner i hvert Felt. Beregningen er
foretaget paa Grundlag at “Tables of Measurements A” ved at addere Antallet af Individer fanget pr. Time
ved hver af Stationerne og bestemme Procenttallet af Hunner i Summen. Beregningen af Middelfejlene i
Table 10 er baseret paa den teoretiske Middelfejl for en Bestemmelse af Kennet i et enkelt Individ, og
ved den videre Beregning er det neje taget i Betragining, om Kennet virkelig er blevet undersggt i hvert
Individ, eller om Kensbestemmelsen er et Resultat af Beregning.

Ser vi paa det sydlige Omraade omfattende A,, B,, By og C, viser Tabellen, at der er en tydelig
Aftagen i Procenttallet af Hunner fra A  gennem B, og B, til C. For Aarsgrupperne II til IV er der en
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stadig Aftagen i Procenttallet fra Kysten udefter; for I-Gruppen er Procenttallet sterre i B, end i A, men
Forskellen er kun 4.2 4 4.4. T det nordlige Omraade bestaaende af A, og B, som er mindre teet befolket,
og hvorfra vi derfor har ferre Observationer, kan man kun for I-Gruppen fastslaa en afgjort Aftagen
af Procenttallet af Hunner fra A til B, men kun for III-Gruppen gaar Forskellen i modsat Retning, og
den belgber sig kun til en Trediedel af dens Middelfejl. Der er derfor ingen Tvivl om, at for hver
af Aldersgrupperne I—IV aftager den relative Hyppighed af Hunner i det store og hele fra
Kystomraadet udad. I mange Tilfelde er Middelfejlen af Procenttallet af Hunner ved de enkelte Sta-
tioner saa store, at denne relative Aftagen i Hunnernes Antal tilsleres, men Kortet Fig. 6 over Procent-
tallet af Hunner i II-Gruppen illustrerer dog Forholdet ganske godt.

En relativ Aftagen i Antallet af Hunner fra A; til B, er paavist ved de engelske Undersogelser i
1906, men ved disse fandt man igen en Tiltagen i den relative Hyppighed al Hunner fra B, til C,. Vore
Undersogelser 1 September 1922 omfatter imidlertid en saa ringe Del af C,, at de ikke engang vilde kunne
oplyse, om der est for Dogger Banke var en Tiltagen.

Naar man i Table 10 sammenligner Procenttallene for de forskellige Aldersgrupper i eet og samme
Felt, bemeerker man en Tiltagen al den relative Hyppighed af Hunner med voksende Alder. Kun tre
Verdier i Tabellen (A, IV; A, IIT og B,, I) bryder denne Regel, og de afviger hgjst fra deres Nabovzer-
dier med 0.6 Gange Middelfejlen paa Afvigelsen. Ogsaa naar man betragter hele Omraadet under eet, er
den relative Hyppighed af Hunner lidt sterre i III- og IV-Grupperne end i I- og II-Grupperne, men kun
for I- og III-Gruppen neermer Forskellen sig til to Gange dens Middelfejl. Da Stationerne ligger Lmettest i
A, og B,, hvor Hunnerne af IIl- og IV-Grupperne er hyppigere end lzngere vestpaa, og da det maa an-
tages, at et Overskud af Hanner af III- og IV-Grupperne er vandret ud af Undersegelsesomraadet vestpaa,
er det dog ikke raadeligt at betragte Tallene i Table 10 som et Vidnesbyrd om, at Hunnerne af de sam-
lede Aldersgrupper er tiltagende i relativ Hyppighed med tiltagende Alder.

Den simpleste Forklaring paa den fundne talmessige Fordeling af Hanner og Hunner synes at
veere den, at Hannerne af enhver Aldersgruppe vandrer leengere ud fra Kysten end Hun-
nerne. Dette forklarer for det forste, at der i hver Aldersgruppe er et aftagende Procenttal Hunner, naar man
beveeger sig fra Kysten ud paa dybere Vand, og for det andet, at paa ethvert Sted er Procenttallet af Hunner
af den =ldste Aldersgruppe storre end for den nzsteeldste og stadig videre aftagende med aftagende Alder. At
Hannerne skulde vandre lzengere ud end Hunnerne er at vente i de Aldersgrupper, som indeholder modne In-
divider. Men alle de her undersagte Redspalter syntes umodne, og selv om det kunde teenkes, at Gradationen i
Procenttallet af Hunner for I1I- og IV-Gruppens Vedkommende var opstaaet alene ved, at en Del modne Hanner
var udvandret vestpaa helt ud af Undersegelsesomraadet, vilde denne Forklaring ikke kunne anvendes for
II-Gruppen, hvoraf utvivisomt intet Individ har naaet Modenheden, og som nzppe forekommer paa dybere
Vand end det her underspgte. Vi maa altsaa antage, at, selv inden Modenheden er naaet, har
Hanner af de unge Aldersgrupper en sterre Tilbgjelighed til at forlade Kystomraadet end
Hunner af samme Alder.

Man ser af Kortene for II- og ITI-Gruppen i Fig. 5, at paa samme Station er Gennemsnitsleengden
i Reglen noget storre for Hunner end for Hanner af samme Alder. Det samme Indtryk faar man ogsaa af
Table 5, naar man sammenligner Gennemsnitsleengderne af Hanner og Hunner for samme Felt. Det er
imidlertid tvivlsomt, om dette hos disse unge Aldersgrupper skal opfattes som et Vidnesbyrd om hurtigere
Veekst hos Hunner end hos Hanner. Naar de sterste Individer af en Aldersgruppe vandrer forst ud, og
naar Hannerne vandrer tidligere ud end Hunnerne, maa Resultatet — under Forudsatning af lige Veekst
for de to Ken — blive, at paa hvert givet Sted er Gennemsnitsleengden sterre for Hunner end for Hanner.
Sammenligner man for hvert af de to Omraader (A, + B, + B, + C) og (A, + B,) Gennemsnitslengderne
for Hanner og for Hunner af samme Aldersgrupper, finder man da heller ikke, at Hunnerne er Hannerne
overlegne i Storrelse. (Se Table 11.)

>l
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b. Talmessig Fordeling af de to Ken iagttaget ved de danske Undersggelser
i Aarene 1903, 1905 og 1907.

Det synes at fremgaa af Tables 12 og 13, som giver Resultaterne af de danske Undersogelser fra
1903, 1905 og 1907, at Hunnernes relative Hyppighed i Horns Rev Omraadet er storre i September end
om Foraaret. Paa begge Aarstider iagttager man ligesom i September 1922 en storre relativ Hyppighed af
Hunner i A, end i B,.

c. Har de to Kons relative Hyppighed =ndret sig?

En Sammenligning af Table 10 med Tables 12 og 13 viser, at den relative Hyppighed af
Hunner er vesentlig mindre i September 1922 end i September 1903 og 1905. Medens Hun-
nerne blandt Redspatter over et Aar i September 1903 og 1905 var i afgjort Flertal, er de i September
1922 kun i nogenlunde sikkert Flertal i A, og i afgjorl Mindretal i B, og C. De betragtede Redspetter
tilherer veesentlig Aldersgrupperne 1I—IV.

Tyske Undersogelser af Markedsradspaetter fra den sydestlige Nordsy tyder ogsaa paa, at Hun-
nernes relative Hyppighed er aftaget efter Krigen. Forskellen fra 1909 til 1919 er, som det ses af Table 14,
meget paafaldende. Nedgangen er iszer fremtreedende for Aarets forste Halvdel, da Fangsterne indeholder
relativt mange store Redspztter (over 40 cm lange), hvoraf man ter slutte, at det ikke mindst er i de
eldre Aldersgrupper, at Hyppighedsforskydningen er sket. _

Ogsaa de engelske Undersogelser fra 1920 og 1921 1 den sydlige Nordsg bringer Vidnesbyrd om
en formindsket relativ Hyppighed af Hunner, serlig blandt V-Gruppen og wldre Aldersgrupper.

Vi har saaledes fra tre Grupper af Undersogelser fundet Vidnesbyrd om et forsget Procenttal af
Hanner efter Krigen. For Horns Rev Omraadet synes Forskellen i September 1922 allerede at spores i
II-Gruppen, men i det engelske og det tyske Materiale synes Forskellen mest paafaldende for de zldre
Aarsgrupper.

Man kan vanskelig teenke sig en enkelt Forklaring, som kan finde Anvendelse baade for de unge
Aargange 1 Horns Rev Omraadet og for de wldre over fem Aar gamle. For Krigen var der aabenbart i
Nordsgens samlede Redspeettebestand en tydelig procentisk Aftagen af Hanner fra den Alder, ved hvilken
Flertallet af Hanner blev modne, til eldre Aldersgrupper; men om denne storre Dadelighed af Hanner
end af Hunner skyldtes Fiskeriet eller ynaturlige« Aarsager, er ikke opklaret. Man har tenkt sig den
Mulighed, at det skyldtes det Forhold, at de modne Hanner paa Ynglepladserne, hvor de opholder sig
lengere Tid end Hunnerne, var Genstand for steerkere Fiskeri end Hunner af samme Alder. Hvis det for-
holdt sig saaledes, maatte Fiskeriets Indskrenkning under Krigen, isser da det ikke mindst blev heemmet
paa Ynglepladserne, virke til at udligne Hyppighedsforskellen mellem modne Hanner og Hunner. Men
herved forklares ikke, hvorfor Hannerne allerede inden Femaarsalderen skulde vaere relativt hyppigere
efter Krigen end for, og det er, hvad de danske Undersogelser i Horns Rev Omraadet synes at vise. Det
blev under »a« paavist, at den relative Hyppighed af Hunner i en Aldersgruppe aftog i Retning fra Kysten
udad, og dette forklaredes ved at anfage, at Hannerne vandrede tidligere ud end Hunnerne. Da Radspeetter
af en vis Alder nu er mindre end tidligere, og da Modenheden efter al Sandsynlighed naas senere’, er
det sandsynligt, at den delvise Udskillelse af Hanner fra Hunner ogsaa sker i en hejere Alder end tid-
ligere. Hvis det forholder sig saaledes, kan den relative Aftagen af Hunner i Horns Rev Omraadet fra
September 1903 og 1905 til September 1922 naturligt forklares ved en forskellig stedlig Fordeling af Hanner
og Hunner i de to Perioder, og der er ingen Grund til at antage, at den relative Hyppighed af de to Ken
har sendret sig for de totale Aarsgrupper.

1 Gkont man ikke altid med Sikkerhed kan afgore, allerede i September, om et Individ opnaar Modenhed i den fore-
staaende Yngleperiode eller ej, tyder Undersagelserne i September 1922, i hvilke alle undersagte Individer blev skennet umodne,
ubetinget paa, at Modenheden nu indtreeder ved en hajere Alder end i 1910.
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D. Undersegelser af Markedsredspetter ilandbragte i Esbjerg.

[ Tiden fra 23de September til 10de November 1922 blev der maalt 247 Prover af Markedsrad-
speetter, landede i Eshjerg, og Maalingerne er meddelt i “Table of Measurements B”. Over Halvdelen af
Proverne stammer fra Fangster, som er gjort i Feltet B,, og tilmed fra den Del af B,, som ligger nord
for Horns Rev, og som vi har benmvnt B_. Disse Praover hestaar gennemsnitlig af 110 Individer hver,
medens Prover fra C,, B; og D,, hvor Redspwtterne er sterre, kun bestaar af 30—40 Individer. Ialt er
der maalt 23299 Redspaetter. For Salg i Danmark er Mindstemaalet 25.7, for Eksport er det om Som-
meren indtil Oktober 22.5 ¢m og derefter 24.0 cm.

a. Lengdernes Hyppighedsfordeling i Felterne B, og Bs.

En Sammenligning af Laengdefordelingen pr. 1000 Redspetter fra B, fanget i Efteraaret 1922
(Table 15) med Maalinger fra Efteraarene 1905 og 1919% viser klart, at Proverne fra 1922 indeholder
forholdsvis mange flere smaa Redspetter end de andre Prover. Af Table 16 ses det, at den relative
Hyppighed af Redspewtter under 27 cm’s Leengde er henimod dobbelt saa stor i 1922 som i
1919, og mere end dobbelt saa stor som i 1904—1905, skent Fiskeriet 1 1922 vesentlig
foregik paa dybere Vand og udelukkende nord for Horns Rev. For at udelukke Virkningen af
en mulig forskellig Sortering har vi desuden sammenlignet Rodspetter over 27 cm seerskilt. Table 17 giver
for B, og B; Fordelingen af 1000 Redspatter over 27 cm blandt tre Sterrelsesgrupper.

Man vil se af denne Tabel, at Proverne fra B, og By taget i 1922 viser omirent samme Hyppig-
hedsfordeling, og at denne ikke afviger veesentlig fra Hyppighedsfordelingen for B; i 1904—1905. Derimod
indeholder Proverne fra B, taget i 1904—1905 og 1919 et betydeligt sterre Procenttal Radspetter over
30 cm end de ovrige Prover.

Det er tidligere paavist, at der i September 1905 ilandbragtes ganske usedvanlige Fangster fra
Omraadet B, som i Sammenligning med de gvrige Fangster paa den Tid og fra det Omraade bestod af
ualmindelig store Rodspeetter. Blandt de 24 Prgver benyttede i Table 17 stammer 8 fra saadanne Fangster.
De ovrige 16 Prever giver folgende Procenttal:

Under 30 em .................. 69.4 %
mellem 30 og 33 cm ........ ... 22,1, %,
OVED 83 CI ot o o v 50 & 5 5o e e 8.5 %,

som hvert ligger imellem de tilsvarende Verdier for 1919 og 1922.

Vi kommer saaledes til folgende Resultater: Maalingerne af Markedsrodspetter fra By
viser, at Procenttallet af Roedsp=tter over 30 cm i Bestanden af Redspaetter over 27 cm
maa veere betydelig mindre i Oktober 1922 end i August og September 1919 og tillige
mindre end i Sept.—Nov. af Aarene 1904—1905. Maalingerne fra B; viser ogsaa et sterre Procenttal
af Roedspaetter mindre end 27 cm i 1922 end i 1904—1905, men dette kan skyldes forskellig Sortering;
man finder nemlig for Redspeetter over 27 cm vasentlig den samme Starrelsesfordeling i de to Maale-
perioder.

b. Lengdernes Hyppighedsfordeling i Omraaderne C,, B, 0og Ds.

Proverne fra Omraaderne B, og D, er slet ikke og Proverne fra C, nasten ikke paavirkede af
Sortering, saa at de direkte kan sammenlignes med Prover fra tidligere Aar.

Et Gennemsyn af de enkelte Prover fra C, i “Table of Measurements B” viser, at Gennemsnits-
leengderne i 1922 er meget forskellige, eftersom Fangsterne hidrorer fra Ly, K, og K;;, d. v. s. fra Omraadet
gst for Dogger Banken, som vi skal benzvne C, ., eller de hidrerer fra Gyg, Hyp, Kiy 0g Kyp, d. v. s. Om-

1 Se A. C. JonanseEN 1910, p. 41.

2 Se K. Smire 1921, p. 20.
Fiskeri. VIL 4. 10

1!
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raadet nordvest og nord for den nordestlige Spids af Banken, som vi bensvner Cs 3 S I det sidstnevnte
Omraade er Redspeetterne gennemsnitlic meget sterre end i det forstnzevnte og tillige sterre end i den
mellemliggende Del af Dogger Banken. (Se Table 18 og 19). Tidligere danske Maalinger fra C, foretaget
i 1916 og 1919 omfatter kun Prever fra C, ., hvorfor vi i Table 18 behandler Proverne fra de to Om-
raader hver for sig. Tabellen viser, at den store relative Hyppighed af Redspatter over
35—40 c¢m, som forefandtes i 1919 — sammenlignet med 1916 — er ganske forsvundet fra
Cy, 11922, da de mindre Rodspwztter derimod er relativt hyppigere end i 1916.

Af Table 19, hvor Gennemsnitslzengden er beregnet af de enkelte Provers Gennemsnitslengder ved
at give hver af dem samme Vagt, og hvor den empiriske Middelafvigelse er angivet, ser man, at Afvigel-
serne mellem Gennemsnitsleengderne i 1922 og i 1916 og 1919 er flere Gange saa store som Afvigel-
sernes Middelfejl. Derimod er Gennemsnitsleengden for By og Co, , 1 1922 veesentlig sterre, end den var
for Cy, , i 1919. Det kan derfor teenkes, at den iagttagne Formindskelse af Gennemsnitslengden af Rad-
spetter i C,, . til Dels skyldes en forskellig regional Fordeling af Redspaetterne i 1922 og i Aarene 1919
og 1916.

c. Lengdernes Hyppighedsfordeling i Feltet A,.

Proverne fra A, indeholder 783 °/op Redspatter under 27 cm, medens Praver fra Efteraarene 1904
—1905 og 1919 kun indeholdt omtrent halvt saa mange per mille. Naar man, for at borteliminere Mindste-
maalets Indflydelse alene sammenligner Redspetter over 27 cm, finder man, at ogsaa blandt disse er de
mindste Leengdegrupper afgjort relativt hyppigere repraesenterede i 1922 end i 1919. Mellem 1922 og 1904

™ 1905 er der ogsaa en dog mindre fremtreedende Forskel i samme Retning. Baade i 1919 og i 1904—

1905 udger den Del af Redspetterne over 27 cm, som er sterre end 30 cm, en meget storre Procentdel
end i 1922,

Baade for B, og A, har vi altsaa ved at sammenligne Redspztter over 27 em, hvis Hyppigheds-
fordeling kan anses for uafhezengig af de vekslende Mindstemaal, fundet, at Sterrelsesgruppen over 30 cm
i 1922 udger en meget mindre Procentdel end i 1919 og en noget mindre Procentdel end i 1904—1905.
Naar det forholder sig saaledes, er det sandsynligt, at den store relative Hyppighed af Redspetter under
97 cm, som er iagttaget i 1922, ikke alene skyldes et mindre Mindstemaal, men maa opfattes som et Tegn
paa en sterre relativ Hyppighed af denne Sterrelsesgruppe i de usorterede Fangster.

d. Markedsrodspeatternes Alder i Feltet B, i Efteraaret 1922,

Ved Hjzlp af Fiskeforsegene i September 1922 har vi gjort et Forsog paa at opstille Alders- og
Leengdefordelingen for Markedsredspeetter fra B, i Efteraaret 1922. Idet vi tog vort Udgangspunkt fra
Summen af Rodspeatter fangede pr. Time ved hver af Stationerne i B, aantog vi, at Redspatter over
97 em ikke bergres af Sorteringen, og at Hyppighederne for Sterrelsesgrupper under 27 cm ved Sorteringen
reduceres saaledes, at hver Leéngdegruppe kommer til at udgere den samme Procentdel af samtlige Red-
speetter over 27 em som blandt Markedsradspzetterne fra B, (Table 15). Ved denne Beregningsmaade er vi
naaet til Table 21. Det ses af denne Tabel, at 53 °/, af Markedsredspztterne herer til III-Gruppen, 22 /s
til II-Gruppen, 21°/, il IV-Gruppen og de ovrige 4°/y til V-Gruppen, Naar Markedsrodspzetterne er saa
unge, er det klart, at deres Gennemsnitslengde og overhovedet deres Lengdefordeling i hej Grad afhaenger
af Vaksthastigheden i de to sidste Veakstperioder.

Fra Foraaret 1922 foreligger der en Prove af Markedsrodspztter (Table 22) fra den dybere Del af
Feltet B,, som er otolithundersegt. Omtrent Halvdelen af disse Redspeelter er fire Aar gamle, omirent en
Femtedel tre Aar gamle og ligesaa mange fem Aar gamle. De har gennemsnitlig oplevet 4.2 Vakstperioder
og er saaledes af omtrent samme Gennemsnitsalder som Markedsrodspeetter fra B, og B, i Efteraaret
1922, der ifelge Table 23 den 1ste April henholdsvis havde Gennemsnitsalderen 3.8 og 3.6.

Naar man sammenligner Proven fra Marts 1922 med Prover af Markedsredspetter fra A, taget i
Foraarene 1919 og 1920, finder man, at den er gennemsnitlig 1.1 Aar yngre end disse. I September 1922
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er Markedsredspetter fra B_ ifslge Table 23 kun 0.5 Aar yngre end Markedsradspeetter fra A,, saa at vi
har Grund til at antage, at Gennemsnitsalderen af Markedsredspztterne i Horns Rev Omraadet er aftaget,
efter at Fiskeriet har vezeret drevet i mere normalt Omfang i Aarene efter Krigen.

Vi finder altsaa to Aarsager til, at Markedsrgdspetterne fra B, i 1922 er blevet
mindre, end de var i 1919. For det forste er den relative Hyppighed af de =ldre Alders-
grupper aftaget blandt Markedsrodspztterne som Felge af, at Fiskeriet i Aarene efter
Krigen igen er drevet med mere normal Intensitet. For det andet har Vaeksten 1 1922 og
sandsynligvis i 1921 veret ualmindelig langsom, saa at Gennemsnitslengden af Markeds-
rodspetter fra hver Aldersgruppe i 1922 antagelig er mindre end i 1919. Den ringe Vakst
forklarer tillige, at Markedsredspetterne i 1922 var endnu mindre end 1 1904—1905.

e. Markedsradspeetternes Tethed i Efteraaret 1922,

For at danne os en Forestilling om Taetheden af Markedsrgdspeetterne i de forskellige Felter, med
hvilke vi ved Bearbejdelsen af Fiskeforsegene har arbejdet, har vi sammenlignet Antallet af Redspeetter
leengere end 24 cm indfangede ved disse Forseg (se Table 23). Fra 1ste Oktober er det tilladt at iland-
bringe Redspatter over 22.5 cm; men som det ses af Table 15, findes der dog kun faa af Langderne
22 og 23 i Proverne. Heller ikke Rodspztter paa 24 cm er fuldt repreesenterede iblandt de ilandbragte Red-
spetter, men ved ganske at udelukke Redspeetter under 24 cm og ved at medregne alle Individer paa
94 em fra Fiskeforsggene, faar vi antagelig en rimelig Reprasentation for Markedsradspzetterne i Henseende
til Alder og Tethed. Vi finder saaledes den i Table 23 fremstillede Teetheds- og Aldersfordeling. Fordelingen
mellem Aldersgrupper stemmer for B_s Vedkommende godt med den i Table 21 meddelte, som naaedes
ad en mere omstendelig Vej.

Table 23 viser, at Markedsredspatternes Tathed i September var usedvanlig stor i
B, (d.v.s. den Del af B,, som ligger nord for Horns Rev). Tetheden var her 3—4 Gange
saa stor som i B, og omtrent 10 Gange saa stor som i B, ogi G

Fordelingen af de maalte Prover af Markedsrodspaztter mellem Felterne (se Table 15), som giver
et tilnzermet Billede af den totale danske Fangsts Fordeling mellem Felterne, viser, at denne relativt rige
Mzngde af Markedsredspetter i B, ogsaa forefandtes i Oktobermaaned.

En Sammenligning mellem Table 23 og Table 1 godiger, at den steorre Hyppighed af Mar-
kedsrodspaztter i B, skyldes den hurtigere Vakst. Sammenligner man i Table 1 en Aldersgruppes
Twethed i de forskellige Felter, ser man, at den maksimale Teethed ikke for nogen af Aldersgrupperne
falder i Feltet B,. Men Forholdet mellem Antallet af Markedsredspzetter af hver af Aldersgrupperne II—IV
og det samlede Antal Redspatter af en Aldersgruppe er meget sterre for B, end for B, og B, og over-
gaas kun af de tilsvarende Forhold for C. III-Gruppen, som i Felterne B,, B, og B, danner Grundstam-
men af Markedsrodspzetterne, er omtrent lige saa tet repraesenteret i B, og B, som 1 B, men alligevel er
Twxtheden af Markedsredspeetter af III-Gruppen i B, kun ca. %/;; og i B, kun ca. %/, af Tetheden i B
II-Gruppen, som i B, bidrager veesentlig til Bestanden af Markedsrodpztter, er i A, og B, ganske uden
Betydning for Fiskeriet, skent dens Tathed her er tre Gange saa stor som i B

E. Sammenfattende Bemarkninger.

Paa Grundlag af Fiskeforsegene i Horns Rev Omraadet, som blev foretaget paa »Dana«s Togt i
September 1922, har vi kunnet danne os et Billede af Redspattebestandens Sammensetning i Henseende
til Alder og Ken, og af Tatheden og Gennemsnitsleengden for de enkelte Aldersgrupper. Vi har fundet fol-
gende karakteristiske Traek. I- og 1I-Grupperne opireder med uszdvanlig Tethed syd for Horns Rev inden-
for 30-Meterkurven, iser vest for Graadyb. Paa samme Sted er Gennemsnitsleengden for hver af disse Alders-
grupper betydelig mindre end nord og syd derfor. Twtheden er for hver Aldersgruppe mindre i den nord-

lige Del af A, end i den Del af Feltet, som ligger syd for Horns Rev. Udenfor 20-Meterkurven er Teetheden
10%
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for Aldersgrupper @ldre end tre Aar omtrent den samme nord og syd for Horns Rev, men den gennem-
snitlige Lengde for hver Aldersgruppe er betydelig storre i det nordlige end i det sydlige Omraade. Vak-
sten er i Virkeligheden saa forskellig, at naar man betragter Tatheden af Markedsredspeetter, finder man,
at denne er omtrent fem Gange saa stor nord for Horns Rev i B. som syd for Revet i By og By, skent
den maksimale Tethed for hver enkelt Aldersgruppe bestandig findes syd for Revet. I hele Undersagelses-
omraadet med Undtagelse af det Omraade, som ligger indenfor 20-Meterkurven og syd for Horns Rev, er
111-Gruppen den fremherskende i Antal blandt Markedsradspeetterne, men ved Siden af den udger IV-Grup-
pen en ganske anselig Del af Markedsfisken, medens II-Gruppen kun er af nogen Betyning som Markeds-
fisk nord for Horns Rev ogi det sydlige Omraade udenfor 30-Meterkurven. Syd for Revet og indenfor 30-
Meterkurven, hvor II-Gruppen er sarlig let, har Veeksten veret saa langsom, at Mindsiemaalel endnu ikke
er naaet.

En Undersggelse af de to Kens relative Hyppighed i hver Aldersgruppe har vist, at Hunnerne er rela-
tivt hyppigere nzr ved Kysten end lengere ude, og tillige, at for hvert af de undersegte Felter tiltager Hunnernes
relative Hyppighed med voksende Alder. Betragter man under eet alle Rodspetter ldre end et Aar iagt-
tages der ogsaa en Aftagen i Hunnernes relative Hyppighed fra Kysten udefter. Summen for alle Stationer
af Individer af en Aldersgruppe fanget pr. Time viser en lille Tilvaekst i Hunnernes relative Hyppighed med
Alderen, og dette kan forklares ved, at et Overskud af de zldste Hanner sandsynligvis er vandret ud af
Undersogelsesomraadet, siden de er i saa fremherskende Flertal ved de vestligste Stationer. Den talmzessige
Fordeling af Hanner og Hunner forklares ved at antage, at Hanner har en storre Tilbgjelighed end Hunner

™ af samme Alder til at vandre ud fra Kystgrundene. De undersogte Rodspwztter blev alle anset for at veere

umodne, og den fundne talmessige Fordeling kan ikke alene forklares ved, at modne Hanner muligvis
allerede er vandret ud af Undersegelsesomraadet. Den fra Kysten og udefter stigende relative Hyppighed
af Hanner iagttages nemlig allerede tydelig for II-Gruppen, som ganske sikkert ikke indeholder modne
Individer, og som nzeppe spreder sig vestpaa udover det underspgte Omraade. Paa hver enkelt Station er
Gennemsnitsleengden for Hunner i Reglen ganske lidt storre end for Hanner af samme Aldersgruppe. Men
sammenligner man under eet alle Hunner og Hanner af en Aldersgruppe fra Omraadet syd for Horns Rev
eller nord for Revet forsvinder denne Forskel, og vi er derfor tilbgjelige til at tro, at Vaeksten i de unge
Aar er den samme for Hanner som for Hunner, og at den Forskel i Gennemsnitsleengde, som iagttages
paa adskillige Stationer, er fremkaldt ved, at de sterre Hanner er udvandret i storre Antal end Hunner af
samme Leengde.

En Sammenligning med Fiskeforseg fra Efteraarene 1903—1905 viser, at Tewtheden for I- og II-Grup-
pen i Omraadet vest for Graadyb og indenfor 30-Meterkurven var mindst tre Gange saa stor i Sep-
tember 1922 som i de tidligere Aar, og Fiskeforsegene fra Foraaret 1907 tyder ogsaa paa en meget ringere
Teethed end i 1922. Fra tidligere Aar er der kun faa Iagttagelser fra Omraadet nord for Horns Rev, men
de synes at antyde, at Tzetheden i 1922 er relativt stor udenfor 20-Meterkurven og lille indenfor denne Kurve.
Med Hensyn til Vaeksten tyder de ret sparsomme Maalinger af aldersanalyserede Prover fra Efteraaret 1905
paa, at Gennemsnitslzengderne for II—IV-Grupperne i Omraadet vest for Graadyb indenfor 30-Meterkurven
i 1905 var 4—6 cm lengere end i 1922. Gennemsnitsleengderne for de samme Aldersgrupper var i Feltet C
kun et Par Centimeter sterre end i 1922, saa at vi kan antage, at det er Vaeksthastigheden i Felterne A, og
Ba, som i 1922 var saa tet befolkede med Redspetter, der serlig har forandret sig. En Sammenligning med
Undersogelserne i Foraaret 1907 viser, at Gennemsnitsleengden af II-Gruppen nord for Horns Rev i 1922
staar mindre tilbage for Gennemsnitsleengden fra den tidligere Periode, end Tilfweldet er for II-Gruppen
syd for Horns Rev, hvilket bestyrker Formodningen om, at der er en Aarsagssammenhzeng mellem den
ringe Vakst og den store Tzthed af I- og II-Gruppen vest for Graadyb.

En Sammenligning af Gennemsnitsleengderne for de forskellige Aldersgrupper i Forbindelse med
Resultaterne af Mearkningsforsggene fra 1920 forer os til den Slutning, at de smaa Gennemsnitsleengder, som
vi har fundet for Aldersgrupperne i September 1922 iszer skyldes en langsom Veekst i 1922 og maaske 1 1921.
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Materialet fra 1903, 1905 og 1907 bekrefter den Iagttagelse, at Hunnernes relative Hyppighed aftager
fra Kystomraadet udefter. Iagttagelserne fra 1903 og 1905 synes at tyde paa, at Hunnernes relative Hyppig-
hed i 1922 er mindre end i disse Aar, hvad der maaske heenger sammen med en senere Indtireeden af
Modenheden og en deraf felgende senere delvis Udskillelse af Hanner fra Hunner.

Maalingerne af Markedsredspetter fra B, (alle fra B.) og A; viser, at Hyppigheden af Redspeetter
over 30 cm’s Leengde er aftaget steerkt siden 1919, baade taget i Forhold til Antallet af Redspeetter over
27 em og til Totalantallet af Markedsradspeetter. Praverne fra den Del af C,, som ligger sydest for den
nordestlige Ende af Dogger Banken viser ogsaa en aftagende Leengde fra 1919 til 1922, da Gennem-
snitslengden af Redspaetterne endogsaa er mindre end i 1916. Der kan ikke veere Tvivl om, at dette
veesentlig skyldes Krigstidens Fredning og det paafslgende mere intensive Fiskeri, som har bevirket, at
Gennemsnitsalderen af Markedsregdspeetterne var seerlig hgj i 1919. For de Dele af A; og B,, som ligger
syd for Horns Rev peger de aldersanalyserede Markedsprover i Retning af en formindsket Gennemsnits-
alder for Markedsradspeetter fra 1919—1920 til 1922. Hvad B, og A, angaar, finder vi desuden i den ussed-
vanlig langsomme Veaekst i Sommeren 1922 og maaske i 1921 en Aarsag, som maa virke til at formindske
Antallet af Redspztter over 30 ecm. i Forhold til det samlede Antal Redspzetter over 27 cm. Ogsaa i Sammen-
ligning med Markedsprever fra Aarene 1904—1905 er Proverne fra B, og A; taget i Efteraaret 1922 under-
legne i Henseende til Laengde, og dette maa rimeligvis forklares ved den langsommere Veekst i Aarene
1921—1922.

Ill. Markningsforseg i Foraarene 1920 og 1921.
2. De merkede Redspatters Vandringer.

Den 23de April 1920 udsattes ialt 300 meerkede Redspeetter paa fire forskellige Steder (Dybde:
4—12 m) i Nerheden af Graadyb (se Fig. 7 og 8). Inden Udlgbet af Majmaaned genfangedes 16 af disse
Redspetter i Ay paa vaesentlig storre Dybder end Udszettelsesstedernes. I Junimaaned genfangedes 69, hvoraf de
66 i A; sydvest for Udseettelsesstederne. I August og September ligger Genfangststederne for en Del leengere ude
end A;, men i Slutningen af Vinteren og i det falgende Foraar sker Genfangsterne igen veesentlig i A; syd
for Horns Rev. Forsegene bekreaefter altsaa de tidligere Erfaringer om en Vandring bort fra Kysten om
Sommeren og en senere delvis Tilbagevenden til Kystomraadet.

Den 27de og 28de Maj 1920 udsattes ialt 200 maerkede Rodspetter paa to Steder (Dybde: 15 og 15.5 m)
syd for Horns Rev (se Fig. 8 og 9). Inden Udlgbet af Junimaaned genfangedes 66 af disse Radspetter
gennemgaaende paa lidt sterre Dybde end Udseettelsesstedernes. I Augustmaaned indfangedes yderligere 7
Individer paa endnu lidt dybere Vand, og derefter fangedes kun endnu 6 Redspeetter. Disse to Forseg
tyder paa, at Vandringen bort fra Kysten er mindre udpraeget fra disse Grunde af Dybde 15—16 m end fra
Graadyb. Af Fig. 10, som viser de leengere Vandringer fra de 6 omtalte Forseg, synes det at fremgaa, at Red-
speetterne, som i Foraaret 1920 blev udsat syd for Horns Rev, har vist sterre Tilbgjelighed til at vandre
vestpaa og sydpaa end nordpaa over Revet.

Den 24de April 1921 udsattes ialt 350 maerkede Rodspeetter paa tre Steder (Dybde: 4—10 m) vest
for Fane. (Se Fig. 11—13). Allerede inden Udgangen al Aprilmaaned genfangedes 50 Individer og i Maj-
maaned yderligere 110. Genfangsterne fandt iser Sted sydvest for Graadyb, lidt vestligere end Udsaettelses-
stederne. I Junimaaned indfanges 8, og i Juli igen 8 Redspztter; for de sidste laa Genfangststederne ken-
delig leengere ude fra Kysten end i Majmaaned. Derefter fangedes kun endnu 2 Eksemplarer. Ogsaa disse
Forssg viser en tydelig Vandring bort fra Kysten om Sommeren.

b) Genfangstprocenten for merkede Rodspetter.

Af de 850 Redspeetter, som udsattes i Meerkningsforsegene i Foraarene 1920 og 1921 genfangedes
ialt 46 °/o (Table 25), og 44 °/s indfangedes inden Udgangen af det forste Aar efter Udsattelsen. Ved Meerk-

ningsforsggene i Foraarene 1906—1912 genfangedes 53 °/o i Lebet af et Aar, men Genfangstprocenten er
Fiskeri. VII. 4.
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storre jo tidligere paa Aaret Forsegene udferes, og i de af Forsggene, som foretoges efter 14de April, er
Genfangstprocenten i det forste Aar efter Udswttelsen kun 46. Der synes altsaa ikke at veere sket nogen
vaesentlig Forandring i Fiskeriets Intensitet.

Tallene i Table 25 antyder svagt, at Genfangstprocenten er sterre for Markedsredspaetter end for
Undermaalsfisk, endvidere at for Redspeetter af samme Sterrelsesgruppe er Genfangstprocenten for Hunner
lidt sterre end for Hanner, og at felgelig Genfangstprocenten i det store og hele er sterre for Hunner end
for Hanner, siden de udsatte Hunner gennemsnitlig er leengere end Hannerne (se Table 24).

c) De maerkede Rodspetters Vaekst.

I Mzrkningsforsegene fra April og Maj 1920 har man observeret den paa Fig. 14 indtegnede Gennem-
snitstilveekst af Lengden, som ogsaa for Majforsegene ved en Korrektion er regnet ud fra Leengden den
23de April, da de ferste fire Forseg begyndtes. Den udjevnede Kurve viser, at den gennemsnitlige aarlige
Veekst fra 1ste April 1920 til Iste April 1921 er omtrent 7 cm. Man ser, at den observerede gennemsnitlige
Tilvaekst er betydelig sterre for September og Oktober end for Maanederne November til Marts incl., hvoraf
falger, at den ved Udjevningen bestemte gennemsnitlige aarlige Veaekst maa vare behzwftet med en ret be-
tydelig Usikkerhed. For at danne os en Forestilling om denne, har vi sammenlignet den observerede Til-
veekst i Leengde for de 30 Individer, som er genfangede fra September 1920 til Maj 1921 incl. Deres
gennemsnitlige Tilvekst er 6.1 med Middelfejl 0.6. Da der maa antages at have veret en kendelig Veekst i

__Sept.—Okt. og i April—Maj, og da dette maa bidrage til at forege Middelfejlen, kan man maaske vente,

at Middelfejlen for den aarlige Veekst ikke overstiger 0.6.

De tidligere Bestemmelser af den aarlige Vakst ved Hjelp af Meerkningsforseg i Horns Rev Om-
raadet er mindst lige saa usikre. Men da Veaeksten for Aarene 1908—1912 kun var henholdsvis 5.3, 3.1,
4.6, 4.5 og 3.5 cm eller i Gennemsnit 4.2 cm, kan der nweppe vaere Tvivl om, at Vaeksten i disse Aar var
langsommere end i 1920. For Aarene 1905—1907 fandt man derimod en aarlig Veaekst af henholdsvis 7.9,
6.1 og 7.7 cm, hvilket er tilneermelsesvis den samme som i 1920.

I Mwrkningsforsegene fra 1921 blev alle de genfangede Redspwetter indfangede inden Afslutningen
af den forste Veaekstperiode og 92 %o af dem i Lebet af de to forste Maaneder efter Udsettelsen, saa at de
kun giver ringe Oplysning om Veksten. De i Juni og Juli genfangede Eksemplarer lader formode, at Vaks-
ten var langsommere i 1921 end i 1920.

550. 17/XI1 23.
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