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I. The material for the investigation.

out from s.s. “Dana” in the southern Horns Reef area from the 23rd to the 27th October 1930. A
total of 2625 plaice were caught in 15 localities at depths varying from 11 to 34 m. At three stations only

Ouantitative fishing experiments with a fifty feet ottertrawl with a fine meshed cod-end were carried

representative samples of the catch were examined for age so that in all 1948 plaice were age-determined.
All the plaice were measured. The material from each of the stations is given in tables at the end of
this paper.

This is a continuation of the investigations carried out in the autumn of 1922 and 1925 and the
spring of 1925 and 19277,

There are in addition investigations, from 1928, 1929 and 1930, regarding the ages and lengths in
the catches made in April from fishing cutters with a Danish seine at depths ranging from 10 to 25 m.
These investigations were made in connection with the transplanting of plaice to the inner Danish waters.
The following is the number of plaice examined:

1928 ... ...l 439 plaice investigated, length 13—30 cm.
TORO s v 5 2 2 s 3 5 3 o 867 — — ,  — 14—26 -
FOBO & oo s w5 5 me 5 @ 6 & e 106 — — ;, — 17—28 -

II. Numbers and Distribution of the total stock of plaice in the southern
Horns Reef Area in 1930 compared with previous years.

The results of the fishing experiments in respect of the distribution of the total population and of
the different age and size groups are shown on the charts Fig. 1 and 2. They show, as known from pre-
vious investigations, the distribution according to the depth with the greatest density of the total popul-
ation at depths less than 30 m. and the considerable variation in density from locality to locality within
the same depth zone.

To facilitate a survey which can be compared with the results of the investigations of previous
years, the material has been arranged according to depths zones of 10—20 m., 20—30 m. and 30—40 m.
In table 1 the material is arranged according to size groups, in table 2 according to age groups.

! Vide Aace J. C.JEnseEn: An investigation of the stock of Plaice in the Southern Horns Reef Area in the years 1925 and
1927. Medd. f. Komm. f. Havunders. Ser. Fiskeri. Bd. VIII. No. 6. 1928,
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Fig. 1. Showing numbers of plaice of the different size groups and total number caught per hour from s.s. “Dana” by a 50 ft.
otter trawl with extra codend. — October 1930.

Table 1. Average numbers of plaice of the various size groups caught per hour with 50 feet
otter trawl in the autumn of 1930 (October 23rd—27th) 'in the southern Horns Reef Area between
the 10 and the 40 metres lines.

Depth-zone

Number

Size groups, cms.

: Total
m. of stations
5—9 10—14 156—19 20—24 25—29 30—34
i ‘
10—20 6 19 192 37 20 8 i 278
20—30 5 0 155 172 66 30 3 426
30—40 4 | 0 17 163 95 34 2 360
| ~
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Fig. 2. Showing numbers of plaice of the different age groups caught per hour from s.s. “Dana” by a 50 ft.
otter trawl with extra codend. — October 1930.

Table 2. Average numbers of plaice of the various age groups caught per hour with 50 feet
otter trawl in the autumn of 1930 (October 23rd—27th) in the southern Horns Reef Area between
the 10 and the 40 metres lines.

Age groups and year classes
Depth-zone ‘
- 0 I II 111 v v VI VII VIII .
1930 1929 1928 1927 1926 1925 1924 1923 1922 ’
10—20 9 95 135 24 5 6 0 0.3 0 4
20—30 0 41 286 63 15 14 0 0 0.4 4
30—40 0 10 235 93 10 6 0 0 0 G
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If the numbers of the plaice of the different depth zones in the years from which investigations
are available from the area in question during the autumn months, is compared, as they have been in
table 3, it is seen that from year to year there is a great difference as to, in which depth zone a partic-
ular size group has its centre of gravity. This difference is particularly noticeable as regards the size group
16—19 cm. As in 1903—04 the greatest densities were found in the depth zones 10—30 m. whereas in
1930 they occurred in the depth zones 20—40 m. while the distribution in 1922 and 1925 occupy a
medium position. The reason for these differences are most probably to be found in the nutritive con-
ditions, but at the present moment it doesn’t seem possible to give a satisfactory explanation regarding
them. I have previously shown that they are not to be explained by the differences in the density of the

stock in the open North Seal.

Table 3. Numbers of plaice of different size groups caught in autumn per hour with a 50 feet
otter trawl in the various depth-zones in the southern Horns Reef Area.

Depth-zone Size group 10—14 cm. Size group 15—19 em. Size group 20—24 cm.

1903—o04 | 1922 ‘ 1025 ’ 1930 [1903—04| 1922 | 1925 | 1930 ||1903—04| 1922 | 1925 | 1030

10—20. .. ... w | A 287 66 192 96 94 155 38 37 12 59 20
20—30.. ..., .. 38 429 58 156 215 197 385 172 107 23 170 66
30—40. ... ... 0 51 0 16 4 97 110 162 100 69 187 96
40 0 0 0 ? 0 1 0 ? 1 6 11 ?

A comparison of the total number of plaice caught per hour in the autumn of 1930 and the total
number caught in the autumns of 1922 and 1925 gives the following:

Table 4. Total numbers of plaice caught per hour in the different depth-zones.

Depth-zone 1922 1925 1930
10—20 metres........... 678 373 278
2030 — ........... 672 722 426
30—40 — ... 226 372 360
> 40 — ... 13 49 ?

When it is taken into consideration that the proportion between the size of the areas of the depth-
zones 10—20, 20—30, and 30—40 m. for the southern Horns Reef Area, when bounded on the south by
55.00 N. lat. and on the north by Horns Reef and 55.33' N. lat, may be reckoned to be 1:2:1 (Medd.
f. Komm. f. Havunders. Ser. Fiskeri. Bd. VIII. Nr. 6. 1928, p. 8) it will be seen that the total number of plaice
found in the autumn of 1930, between the depths of the 10 and 40 m. curve, was about two thirds of
the aggregate number in 1922 or 1925.

One of the reasons for the difference is, that the two youngest age groups in 1930 were more
sparsely represented than in 1922 and 1925. As the number of these age groups is determined with some
uncertainty, because they have their principal distribution in water shallower than 10 m. a comparison
has been made, in table 5, of the number of plaice of groups II—VI caught in the autumns of 1922,
1925 and 1930.

Table5. Numbers of plaice of age groups II and older caught per hour in the various depht-zones.

Depht-zone 1922 1925 1930
10—20 metres........... 220 227 170
2030 — ........... 39 670 378
30—40 @ — ... 210 37 344
> 40 — o e s 13 49 ?

! Asge J. C. JexsEN: 1928 1. cit. p. 44.
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It will be seen that the difference of the year 1930 from 1922 is exclusively owing to the age
groups 0 and I of 1922 being far more numerously represented than in 1930, while the age groups II—VI
in this area was represented by about equal quantities both the years. The difference from 1925 is due
particularly to a decrease in the number of plaice of age groups III—VI. The numbers of these caught
per hour in the three depth-zones 10—20, 20—30, 30—40 m. in October 1925 were 135, 437 and 321
respectively, in 1930 they were 34, 96 and 108 respectively, that is, only about a quarter as many plaice.

In spite of there being some improvement in growth as regards age groups III—V between 1925
and 1930, as much as their average length in 1930 proved to be 1—2%z cm. greater than in 1925 (vide
page 12) there is, as table 6 shows, therefore a considerable difference between 1925 and 1930 in the
number of plaice of the size groups over 15, over 20, and over 25 cm.

Table 6. Numbers of plaice over 15, over 20 and over 25 cm. in length caught per hour in the
different depth-zones.

| |I
Depth-zone > 15 cm. | > 20 cm. = 25 cm,
e 1922 ‘ 1925 ~ 1930 ‘ 1922 ‘ 1925 \ 1930 1922 ‘ 1925 \ 1930
F0—20-: cv v o 108 226 66 14 ’ 7t 29 2 12 ‘ 9
“20—30. .. . i s 223 648 271 26 263 99 3 93 33
30—40......... 175 371 294 78 261 131 9 74 36
A0 o o 12 50 ? 11 50 2 | 5 39 ?

Tt will be seen that in the examined area, out to the 30 m. curve, from two to three times as many
plaice of each of these sizes were found in the autumn of 1925 as in the autumn of 1930.

According to A. BickManN’s investigations the decrease of recent years in the density of the stock,
seems to be a common feature of the nursery grounds of the south-eastern North Sea'.

III. Composition of the stock of plaice as to age groups. The relative frequency
of year classes.

The composition of the plaice population as to age groups in the autumn of 1930 is shown in
table 2 and a graphic presentment of the same is given in Fig. 3.

From this the relative frequency of the year classes can be determined.

It will be seen that age groups IV and V at the depths between 10 and 40 m. were represented
almost equally, in accordance with the fact, that the year class 1925 was richer than that of 1926.

If we compare the catch per hour for the individual age groups in the autumn of 1930 with the
corresponding values for the catch in the autumn of 1925 as given in Medd. f. Komm. f. Havunders. Ser.
Fiskeri. Bd. VIIL. Nr. 6. 1928 table 4 p. 6 it will be seen that the year class 1927 was considerably poorer
than the rich year class 1922, that year class 1928 was richer than year class 1923 the yield of which
was, as we know, about normal, and that year class 1929 was about equally as weak as the poor year
class 1924. Finally it seems that from the great difference in the quantity of the 0-group those two years,
we may venture to conclude that year class 1930 was far weaker than the rich year class 1925.

That each of the age groups IV and V (the year classes 1926 and 1925 respectively) during the
fishing experiments in the autumn of 1930 were found in such very much smaller numbers than those

L A. Biickmasn: Die Alterszusammensetzung des Schollenbestandes der siidostlischen Nordsee im Jahre 1929. — Journal
du Conseil. Vol. V. Nr. 1. 1930 p. 52.
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of the same age group in the autumn of 1925, is undoubtedly due — particularly as regards group V. —
principally to the increased average lengths (vide p. 13), which have resulted in a considerably larger
number of plaice of these age groups being found beyond the 40 m. curve in 1930 than in 1925, but also
to some exteni to the increased intensity of the fishing which reduced the number of these age groups
to a far greater extent in 1930 than in 1925. Year class 1926 must, however, certainly have been poorer
than year class 1921, viz. below normal, as year class 1926 (the IV-group) could not have been so greatly
reduced by emigration from the area and by the fishery that this could explain the great difference in
quantity of the two year classes as found in age group IV.

A similar disappearance of the age group V, and older, was found by A. BickmMany on the west
and east Frisian coasts in 1929 while that year this did not seem to be the case on the north Frisian coast’.

By a comparison between the quantity of the age groups during the fishing experiments in 1930
and what was found during the experiments in the autumn of 1922 (vide Medd. f. Komm. f. Havunders.
Ser. Fiskeri. Bd. VIII. Nr. 6. 1928 table 8, p. 12) it will be seen that the year class 1927 was more or less
of the same strength as year class 1919 which may be considered as being normal, and that year class
1928 was richer than year class 1920, which yielded above normal and also that year class 1929 was
poorer than year class 1921 which was aboutl a normally developed year class.

On examining samples of plaice caught, with a view to transplanting, from fishing cutters with a
Danish seine, during April, in the southern Horns Reef Area at depths between 10 and 25 m. in 1928,
1929 and 1930, the number of plaice of the different age groups shown in table 7 were found.

Table 7. Percentage of plaice of the different age groups and total numbers caught with the
Danish seine in the southern Horns Reef Area at depths between 10 and 25 metres in April of
the years 1928, 1929 and 1930 (year class in brackets).

11 I1I v v VI VII 9 Total number
TO285ec v v v e 20 o 4.3 342 20.7 16.9 23.0 0.9 0 439
(1926) (1925) (1924) (1923) (1922) (1921)
1929, . s v v v wne 3.5 131 81.3 1.6 0.3 0.1 0 867
(1927) (1926) (1925) (1924) (1923) (1922)
1930. ..o — 114 333 - 514 1.9 1.0 1.0 105
(1927) (1926) (1925) (1924) (1923)

-

The reason why group Il is not represented in the 1930 sample though it is derived from, as we
have seen in the foregoing, the rich year class 1928, can be explained partly by the fact that that age group
had particularly inferior average lengths, partly that the length of the smallest plaice examined in 1930
was 17 cm. whilst in 1928 and 1929 it was only 13 and 14 cm. respectively. The size of the meshes of
the fishing gear is the cause of group Il being so sparsely represented in 1928 to 1930 and also of a
number of plaice of group III being absent from the samples.

Fig. 4 shows the per cent. composition, according to age groups, of plaice caught from the s.s. “Dana”
with an oltertrawl with a fine meshed cod end, in the springs of 1925 and 1927 and the per cent. com-
position, acecording to age groups, found in the spring of 1928, 1929 and 1930 shown in table 7.

It will be seen that in 1928, year classes 1922—1925 comprised the most essential part of the stock
examined. Year class 1925 was the predominating age group, but year class 1922 (age group VI) also con-
stituted, by over 20 per cent., a considerable portion of the population.

In 1929, year class 1925 was what was principally found in the sample examined while year class
1922 had then, practically speaking, disappeared from the nursery grounds. Only year class 1926, with
13 per cent., is represented to a degree worth mention beside the year class 1925.

1 A, BUckmann: L cit. 1930 p. 45.
Fiskeri. IX. 2. =

\,"
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In 1930 year class 1925 likewise constituted the majority of the population but year classes 1926
and 1927, with an aggregate of 45 per cent., comprised a considerable portion of the population.

We get the following picture of the frequency of the different year classes in the southern Horns
Reef area:—

Year class 1926........... below mean
= 192 ¢ camon w5 2 s mean
— 1928......... .. rich
= 1929.. . . cove 2 o = - poor.

The base for an investigation like this as to the relative frequency of the year classes is as A. BUck-
MANN states! that the differences in the frequency of the year classes in the surveyed part of the nursery
grounds in the southeastern Northsea is to a certain degree a constant feature. In the foregoing investig-
ations nothing was found which could seem to contradict the named assumption.

There seems to be a rhytm of between 2 and 3 years in the frequency of the year classes, the rich
year classes in the Horns Reef area being found in 1920, 1922, 19256 and 1928.

The same rhytmical intervals were found in the rapidity of growth at the marking experiments
carried out in the area in 1903—1912. Maxima of growth were attained in 1905, 1907 and 1910—11*% and
this rhytm in the rapidity of growth must certainly be connected with the alternations in the frequency
of the year classes so that it seems as if, also before the war, there was a rhythm of between 2 and 3
years in this frequency.

The result of the English and German investigations in this area %, as regards the relative frequency
of the age classes, confirms that of the Danish and in some instances provides a valuable supplement.

Thus it is interesting to observe that year class 1922, even as late as November 1928, was repre-
sented in the English catches by 18 per cent. of the examined samples at one of the stations (“Graadyb”)
and consequently, at that time was present in considerable quantities in the area. Furthermore it appears
from the German fishing experiment at the station “Graadyb”, in May 1929, that year class 1927 at that
time was present in the catch fo the extent of as many as about 1200 individuals in an hour’s haul as
compared with about 1600 individuals of year class 1925. '

IV. Growth of the plaice.

In the tables after the commentary there is, for each station, shown the average length for the different
age groups and in table 8, for each of the depth-zones concerned, the average lengths of the age groups
within these areas have been reckoned*

Table 8. Average lengths of plaice of each of the age groups 0—V in the southern Horns Reef
Area outside the 10 metre line, antumn 1930.

| |
Depth-zone 0 ‘ I . . ‘ i H M
m.
s+9) @ | ¢ Jate| o | o |a+e] o [ 2 [a+e) o | o [a+e] 8 | ¢ [s4¢
| | |
10—20. . ....... 7.0 10.9 | 11.4 | 11.2 || 13.2 | 13.4 | 13.3 ‘ 20.4 | 20.7 | 20.6 || 22.0 | 23.8| 231 | 27.3 | 27.5| 275
20—30......... — 127 | 12.2 | 125 || 149 | 151 | 15.0 || 21.9 | 22.6 | 22.2 | 251 | 24.7 | 24.9 26.5 | 29.1 | 27.8
30—40. ........ = 1 15.2 | 15.2 | 15.2 | 17.2 | 17.2 ‘ 17.2 | 22.6 | 23.0 | 22.8 ‘ 25.2 | 26.4 | 25.9 | 28.5 | 28.7 | 28.6
[ I \ I |

1 A, BiicgMaNN: 1. cit. 1930, p. 42—44.

2 A €. JomanseN: Contributions to the Biology of the Plaice VII. Medd. f. Komm. f. Havunders. Ser. Fiskeri. Bd. IV. Nr. 9. 1915.

% W. MieLck: Southern North Sea. Rapports et Procés-Verbaux. Vol. LXVL 1930, p. 141. — D. E. Trursey-PELHAM : Fluctuations
in the Age-Composition of the Plaice Stock in the Southern North Sea during the Period 1923 to 1928. Rapports et Procés-
Verbaux. Vol. LXI. 1930, p. 76. — A. Biickmann: L eit. 1930. '

4 All the lengths are reckoned to the nearest whole centimetre and 0.5 cm. must therefore be added to give the real lengths.
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In Table 9 is shown the average length of the various age groups in April 1928, 1929 and 1930
in samples of plaice caught with the Danish seine from cutters in depths of from 10 to 25 m. In addition
there is, in this table, shown average lengths of the various age groups determined by the quantitative
fishing experiments from the s.s. “Dana” in the springs of 1925 and 1927. As, owing to the size of its
meshes, the Danish seine has taken only the largest individuals of group II plaice, the average lengths
found for this age group in April of the years 1928 and 1929 are much too large. Also as regards group
III the average lengths in 1928—30 shown in Table 9 are a little too large, owing to the wide meshes of
the implement used.

It is evident that the average length in each of the years 1928, 1929 and 1930, as is also found by
the autumn fishing experiments in 1930, had on the whole increased but little since 1927.

Table 9. Average length of the different age groups in the springs of 1925, 1927, 1928, 1929 and
1930. The plaice is in the first named two years caught by 50 feet ottertrawl from “Dana”, in
the last named three years by Danish seine. (Numbers of plaice investigated indicated in brackets).

I 11 111 v A% N VII
;4 D 8.3 12.9 16.3 21.3 23.5 25.5 —
1927 i 7.0 13.4 19.1 22.0 22.9 26.9 30.2
1928, ..., . 17.1 20.5 22.6 24.1 24.9 25.8
(19) (150) (91) (74) (101) (5)
1929 ... ... .. - 15.9 19.9 21.7 29.7 25.0 —
(30) (114) (705) (14) (3)
L9805 ommednmanin & = — 19.3 5o 24.1 23.0 25.0
(12) (35) (54) (2) (1)

Group V apparently had a far more vigorous increase of the average length from 1927 to 1928 than the
other age groups, but this is explained by the fact that in 1927 age group V consisted of the rich and
therefore slowly growing year class 1922 and in 1928 of the poorer, more rapidly growing year class 1923.
Likewise the decrease in the average length found for group VI between 1927 and 1928 must be ascribed
to the fact, that age group VI in 1927 consisted of year class 1921 whereas in 1928 it consisted of the
rich year class 1922.

If the average length of the different age groups in the autumn, shown in table 8, be compared
with the average lengths in that area before the war it will be seen that the plaice are still a deal smaller
than they were before the war.

For the average length of the different age groups before the war can, according to A. C. JOHANSEN ',
be estimated to have been as follows:—

The average length of the age groups 0—IV in 1905—09 in Sept.—March
in the southern Horns Reef area at depths 5—24 m.

0-Group ............ ... 7 —8 cm.
LGTOUD ¢ e o6 s 5 0 13 —14 —
M-GTORD oo s 5 m s s 2 50 18.56—20 —
IEGronp e vu v mms s« o 24 —25.5 —
IV-Group ............... 27 —30 —

In table 10 it has been reckoned how much larger or smaller the different age groups were in Oc-
tober 1930 than in October 1925.

' A. C. Jonansen: Bericht iiber die dinischen Untersuchungen iiber die Schollenfischerei und den Schollenbestand ete. —
Medd. f. Komm. f. Hayunders. Ser. Fiskeri. Bd, III, Nr. 8. 1910, pp. 74—176,

2*



12

Table 10. Difference in average lengths in cms. for each age group 0—V between the autumn
1925 and the autumn 1930 in the different depth-zones.

— - e ]
| |
Depth-zone | 08T ‘|| T-gr. ‘ II-gr. [ IT1-gr. || IV-gr. ‘| V-gr.
- ste| o | ¢ [o+e) & | @ \a+9|\ s | ¢ |ate] 8 | @ [+ a+9
\ [ I \
1020 .. ..... 0.1 \\ i eilB —1.71 32| —33 —3.2\ 1.7 \ 17 | 18 | —0a| o8| oa | 18
20—30........ ~l—os | —os | —07 I e | etid | —15 ] 2w | 88 | 3 | 15| —03| 06 | 15
30—40........| — %I‘ pal = 0.2 hu—o.g —14 f1.1|‘ 2.4 \ 22 | 24 ‘| 14| 22| 20 \ 3.0

It will be seen that while in 1930 the age groups I and Il were about 1 and about 2 cm., respec-
tively, smaller than the same age groups in 1925, the age groups I1I, IV and V were respectively about
9.5, about 1 and about 1.5 cm. greater than the corresponding age group in 1925.

This increased average length of the age groups [I1I—V can only partly be ascribed to the increase of
average length as a whole, as from table 10 it can be deduced that the average length of the age groups

cm
30

30

20

10

0

Age group 0 It I m W 0 I I il w

Year tlass 1922 1921 1920 1919 1918 1925 192% 1923 1922 1921

Fig. 5. Average lengths of the various age groups (year classes) in the southern Horns Reef Area, autumns 1922, 1925 and 1930 The

nethermost lines indicate length in depth-zone 10—20 m., the middlemost lengths in depth-zone 90—30 m., and the uppermost
lengths in depth-zone 30—40 m.

il i i
w28 127 1926

I
1929

0
1930

]—V in the area concerned, apart from the irregularities due to the difference between the frequency of
the several year classes, was, on an average, only about Y= em. larger in 1930 than in 1925.

As was the case in the previous investigations in this area, the length of the individual age groups
is influenced by the frequency of the year class that forms the age group in question. It is characteristic
that the age groups I and Il which showed smaller average lengths in 1930 than in 1925, consisted in
1930 of year classes 1929 and 1928 respectively, both of which were richer than the year classes (res-
pectively 1924 and 1923) which in 1925 constituted age groups I and IL while on the contrary age
groups III and IV, which showed greater average lengths in 1930 than in 1925, consisted of poorer year
classes the first year than the last, as year class 1927 was poorer than year class 1922 and year class
1926 was poorer than year class 1921.

Fig. 5 shows the average length of age groups I—IV in the depth zones 10—20 m.,, 20—30 m. and
30—40 m. and it will be seen that the rich year classes 1920, 1922, 1925, and 1928 are distinguished by
a comparatively inferior average length. It can be seen from the figure that each of these year classes
has an average length of about 1 em. below normal and that the average length of the poor year classes
may to a similar extent be above normal. The same result that was apparent on comparing the average
lengths of age groups in the spring of 1925 and 1927. (Medd. f. Komm. for Havunders. Ser. Fiskeri.
Bd. VIII. Nr. 6. 1928, p. 23). Possibly this dependence between the frequency of a year class and its aver-
age length might be ased as a criterion for the average length of an age group being determined with
sufficient accuracy.
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That age group V was so much larger in 1930, when it consisted of year class 1925, than in 1925,
when it consisted of year class 1920, is presumably owing to the fact that the plaice of that age group,
on account of the increased rapidity of growth, do not now, as far as the majority is concerned, belong
to the nursery grounds but to the plaice stock of the open North Sea. Here as in the quite different nursery
ground for plaice of the North Sea race, which is found in the northwestern Kattegat (the Aalbek Bay—
Herthas Flak Area) most of the plaice leave the nursery grounds when passing c. 26 cms. in length®. In
the Aalbeek Bay—Herthas Flak Area this will be the case as IlIlI-gr., in the southern Horns Reef Area now
as V-gr., in that the length of the V-gr. in April 1930 was 24.1 cm. and in October it was ¢. 28 em. Also
that diminution of the competition for food within the plaice stock of the V-group in the nursery
grounds, which is due to the emigration of a considerable number of this plaice and to the effect of the
fishery, will bring about a greater growth rate for the rest of this plaice.

V. The size composition of the population.

Table 11 shows the number and distribution of plaice above the Danish size limit for export plaice,
22,5 cm.?, in October 1930 and table 12 the number and distribution of plaice above the size limit for

Table 11. Numbers (in brackets, percentage) of plaice over 22.5 cm.?) of the various age groups
caught per hour in the southern Horns Reef Area between 10 and 40 metres depth, autumn 1930.

Depth-zone 11 11 v v VI vII VIII ? Total
m.
10—20. .. ...... 0 © | 6 @ | 3 @1 | 6 (100 — 0.3 (100) — 5 (45) 17 (6)
20-30. ... ..... 04 (0) | 27 (42) | 16 (91) | 14 (100) == = 0.4 (100) | 2 (36) | 59 (14)
30—40......... 5 (1) | 52 (56) | 9 (95 | 6 (100) - = o 2 @31 | 72 (20

plaice for the Danish market 25.7 cm. Here are shown partly the number of plaice of these sizes caught
per hour and partly the percentage of the population they constitute, within the depth zone in question.

Table 12. Numbers (in brackets, percentage) of plaice over 25.7 cm.*) of the various age groups
caught per hour in the southern Horns Reef Area between 10 and 40 metres depth, autumn 1930.

Deptidie 11 111 IV v VI VII VIII ? Total
m.
10—20. .. ...... 0 (0) 03 (1) | 03 (O | 5 (85) Al 0.3 (100) — 0.7 (17) 6 (2
20—30......... 0 (0) 3 () |7 () |11 (79 - — 0.4 (100) | 0 (0) | 22 (5)
30—40......... 1 (04) | 8 (9 |6 (63 | 6 (100) — = gy = 2 @) | % O

By a comparison with the number of plaice, over 22.5 and 25.7 cm. in length, found in the autumn
of 1925 (Medd. f. Komm. f. Havanders. Bd. VIII. Nr. 6. 1928, Table 32, p. 34 and Table 36, p. 36) it will
be seen that the number of these plaice was somewhat less in 1930 than in 1925 but that the percentage
of the population of the individual age group they formed, corresponding to the increased average lengths
of age groups I1I—V, were larger in 1930 than in 1925.

! Aace J. C. JENsEN: Investigations on the Stock of Plaice in the Kattegat and the Belts in the Years 1927—1929. —
Rapports et Procés-Verbaux. Vol. LXXI. 1931, p. 16.

* The size limit, 22.5 em., is in force from October 1st to February 28th (29th) for the rest of the year it is 24.0,

% In the table properly 23 ems. and above.

* In the table properly 26 cms. and ahove,

)
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Of plaice over 30 cm. very many less were found in 1930 than in 1925, for while in the depth
zones 10—20, 20—30 and 30—40 m., 1, 8 and 6 of this plaice, respectively, were taken per hour in 1925
the corresponding numbers in 1930 were 1, 1 and 1 respectively. As was the case in 1925 plaice over
33 ¢m. in length were very scarce. The fishing experiments in the area concerned in 1925 produced in
all 2 (at depths of 25 and 32 m.) and in 1930 1 (at a depth of 24 m.).

V1. On the reasons for the increase in the yields of the Danish plaice
fishery in recent years.

A. The yield of the fishery.

The annual yield of the Danish plaice fishery from Esbjerg has, since 1921, shown a great increase
in weight, interrupted only by a slight falling off in 1927 (vide table 13).

Table 13. Yield of the Danish Plaice Fishery from Esbjerg (Sea fishery).

Year Metric Tons Year Metric Tons Year Metric Tons
P00 a7 o ss vy azeens 1985 190 ..« o5 55 memn 4947 1920, . ......c.nn 3445
NHOT S i s ws 2457 1911, ... ... 4780 G 7 [ 1333
TN st mvaars 2 4426 2 (2 1 . 7371 1922 v vee 5o o i 2527
10,4 S B 92244 1013, .. ... e e 6608 1923 i wod v s v w1 3488
1904, .. .0 oovn i 3150 5 1§ 7: S 4514 FOB . cocnsid e mummsen 3798
1005, 2, e 3760 112 [ SR —— 9438 L P 9094
1906. . ....--0ov v 2660 i [0 1 5 LS 3370 1926 sn wm o v wa s 9790
T s ve wrn e it 4408 § [} I [, 1360 1997, . esnimnssnses 7175
BOOE LG o s 220 2942 118 v 2566 19928, .. .. o5 o5 aws 12682
TI0D v e v s vme 3634 1919 s v on o o o 4861 1929, .. ... 0w 15913

It will be seen from the table that the yield of the fishery not before the year 1925 reached a size
which one could expect judging from the rather steady increasing yield in the years before the war.
Taking the average yield for five year periods we find:—

Period Average Yield
TEO0—T904. . : 5 v & 5 v o a x = 205 2852 metric tons
1G05—1909 . .« v ¢ v s e smmm s ds 3483 —
1930—1914 . ...« v on iz mp s s 5644 —
19201924 . . ... ;5 & s & ® 8w 2918 ==

1995—1929. ., . .oou e ime wan e 10931 —

This steady rise since 1921 is explained by two circumstances viz. the constant increase in the
intensity of the fishing and, since 1922—23, an addition to the size of the plaice stock fished.

B. The dependence of the yield of the fishery on the composition of the stock.

In the preceding chapter it was pointed out that the number of plaice larger than 22.5 and 25.7.cm.
had decreased since 1925. The same appears clear from table 14, where a comparison has been made of
the total quantities of plaice of these sizes in the autumns of 1922, 1925 and 1930,
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Table 14. Numbers of plaice above the Danish minimum limits for commercial plaice.

Depth-zone Plaice > 22.5 cm, Plaice > 25.7 em.
=3 1922 1925 1930 1922 1925 1930
10—20........ 4 24 17 1 10 6
20—30. ... .. .. 7 142 59 1 80 22
30—40. ... .. .. 22 136 72 6 49 24
S0 i e e e 15 44 ? 4 31 9

The number of plaice over 30 cm. had likewise decreased since 1925.

From table 14 it will be seen that the population of plaice of these categories is only slightly less
than half as large as in 1925 but is still far larger than in 1922.

That the average length, as a whole, has not increased more than about /s cm. suggests that the
aggregate density of the population during growth has not been much less than it was for the population
found in 1925.

This is apparently at variance with the above ascertained decrease in the number of plaice, but
here two circumstances must be borne in mind firstly the effect of the fishery, secondly the effect of the in-
creased growth rate. What is ascertained by the fishing experiments in respect of commercial plaice, is
only a remnant population as the fisheries have removed a considerable deal of these plaice. In a series
of years when the fishery has been carried on at a uniform rate year after year this is of no consequence,
when it is a question of comparing the value of the stock for the fishery for two years, but within a
series of years, like that considered here, when the intensity of the fishing has been increasing year after
year (vide below) this must be taken into account. If for instance, the fishery takes 40 % annually it
reduces a stock of 100 commercial plaice to 36 in the course of two years; whereas if it takes 60 70
annually it reduces a stock of 100 commercial plaice to 16 in the course of two years fishing.

Also it must be remembered that the V-group in 1930, though arising from the rich year class
1925, was to be found on the nursery grounds in but small numbers, which was essentially to be explained
by a very considerable number of this plaice having emigrated from the area out into deeper water where
the growth rate is more rapid.

All in all the steady increasing growth rate will cause the stock of plaice at the boundary between
the nursery grounds and the open Northsea, where a considerable part of the Danish plaice fishery goes
on, to be recruited year by year by still younger age groups, i. e. by steady increasing numbers. The
size limits for commercial plaice at present is passed at a younger age now than formerly.

In what way the alternations in the frequency of the year classes affect the yield, cannot yet be
determined with certainty, as it has not yet been quite decided whether a rich year class, by the
decrease of the growth-rapidity it effects, will diminish the weight yield of the fishery some years
later (and, subsequent to that, contingently increase the yield of the fishery in the years that follow,
when its plaice have grown to be commercial plaice) or whether it will merely effect an increased weight
yield of the fishery after the expery of some years.

From the English investigations of Trade category samples it seems to appear that it is groups IV
and V that have the most significant effect on the yield of the English fishery'. As regards the Danish
fishery where, unfortunately, investigations of Trade category samples are not made, whether it is reckoned
that here also it is, as groups IV and V, or as group IV, a particular year class has the most sig-
nificant effect on the size of the catch, one cannot alone from the consideration of the alternations in
the frequency of the year classes find an explanation for the alternations in the yield of the fishery in
recent years and more particularly is the increase in the yield of the fisheries unexplainable in that way alone.

! D. E. THursBY-PELHAM 1. cit. 1930, p. 81.
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C. Dependance of the yield of the fishery on the alteration of fishing methods.

Of late years the trawl fishery for plaice in the North Sea, and particularly the English trawl fishery,
has declined seriously, while the Dutch, and particularly the Danish, cutter fishery has developed very
considerably. '

KyLe and Enrexsaum have called attention to this alteration and to the very important fact that
it must effect a substantial sparing of the stock of small plaice at the nursery grounds and they have
furthermore indicated that the alteration is undoubtedly the reason why the rapidity of growth has not
yet reached what it was before the war. In regard to this they write:

“FEs ist ganz iiberzeugend erwiesen, dass eine Schonung auf die Geschwindigkeit des Wachstums
zuriickwirkt. Man kann auch annehmen, dass die Sterblichkeit in den ersten Jahren sehr betrichtlich sein
muss — und gerade infolge von Nahrungsmangel, weil, soviel wir wissen, die Schollen nach dem ersten
Lebensjahr, nur wenig Feinde haben. Der Hauptgrund fir diese Sterblichkeit liegt aller Wahrscheinlich-
keit nach in der Konkurrenz”.!

While these authors, in this repression of growth, are inclined to see a danger to the fishery,
A. C. Jouansen has advanced the opinion that “this development of the plaice fishery, which has occurred
in recent years, seems to have induced an increased production of small and medium plaice in the eastern
part of the North Sea, from about a depth of 10—40 metres. The weight-yield of the Danish plaice fishery
in these areas was greater in 1925 to 1929 than it had ever been before”.?

We shall therefore in the following go more closely into the development of the fishery and in-
vestigale what consequences it may have had on the stock of plaice.

Development of the fishery in the southern North Sea.

The trawl fishery. The stock of large plaice in the open North Sea which accumulated during
the blockade of the sea with mines was the occasion for the trawl fishery being carried on principally
in this area in the years immediately after the war, but gradually as these plaice were fished up the
fishery was moved more and more towards the young plaice nursery grounds of the North Sea.

If we consider the southern Horns Reef area between the 10 m. curve and 6° E. Long. the English
trawlers carried on their fishing in each carre (each carre from North to South is half a degree of latitude
and from East to West one degree of longitude) as follows: *

1920: during 1 000 hours.

1921: about something between 1 000 and 5000 hours.

1922: between 10 and 30 m. depths for 10 000—25 000 hours, in greater depths for about 5 000 hours.
1923: for 10000—25000 hours in still larger areas than in 1922,

1924: for about the same as in 1923.

1925: for 5000—10 000 hours between 10 and 30 m. depths, in greater depths for 1000—5 000 hours.

The Cutter fishery. The yield of the Danish cutter fishery for plaice from Esbjerg for the
several months of the year is shown in the table below.

t 1. M.KyLe und E. EarExpaun: Wandlungen in der Schollenfischerei der Nordsee und ihre Folgen. Der Fischerbote. Hft. 2. 1930.

2 A (. Jouansen: Memorandum on the Progress in the Researches in relation to Practical Fishery Problems in the North
Sea. — Rapports to the international Council for the Exploration of the Sea, 1930 here cited with kind permission of Dr. A. C.
JOHANSEN.

5 J. 0. Borrey and D. E. THURsBY-PELHAM: Report on the English Plaice Investigations in the North Sea during the years
1921—1923. Fishery Investigations. Ser. 1. Vol. VII. No. 6. 1925 and D. E. Taurspy-PELHAM: Report on English Plaice Investigations
1924 and 1925. Fishery Investigations. Ser. 1. Vol. X. No. 3. 1928.



17

Table 15. Monthly distribution of the weight yield of the Danish cutter plaice fishery

from Esbjerg.

Jan. Feb. March April May June
1920—24 .. ............ 1 1 6 15 17 13
192529 . <o veo00 56 250 = 0.5 1 9 11 16 12

July Aug. Sept.  Oct. Nov. Dec.

10 14 10 9 3 2
12 13 11 8 5 2

The most important cutter fishery for plaice occurs, according to the above, in March to October.

The intensity with which the catter fishery is carried on may to a certain extent he estimated by

the number of cutter days i. e. the number of cutters which have carried on fishery multiplied by the

number of fishing days. This number has increased greatly in the course of the period 1920—1929 (vide

table 16).
Table 16. Average monthly number of cutter days in March—October.
Year Number of cutter days Year Number of cutter days
1920 ocmn wasm s an a ws w5 oy 3670 Y25 oo e s e o o g s s 6333
TR o i w28 45 o 5 3294 1926......... YA R R RSSO 5878
1922 . .o S EG U W S 0 T an 6 3373 9D, &0 on v v vl oo e e 5525
P92 e 57 B B g i a4 3683 B IE L T S 6687
1924, . v v s n e S B S 399 - L e AT w— 6237

As the plaice fishery is the most essential of the cutter fisheries carried on from Esbjerg during these

months, the increase to be seen in the number of cutter days within this series of years shows that the

intensity of the plaice fishery with the Danish seine has increased very greatly during this period. The

average monthly number of cutter days was as follows:

TOBO—2 e = 0 o smorse 5 v 5 cimons 4
19256—29. .. ... ..o

The increase in the intensity of the plaice fishery with
the Danish seine from Esbjerg has in reality been considerably
greater than it appears from the above investigation of the num-
ber of the cutter days.

The Danish cutter fishery in the North Sea is divided
between plaice and haddock fishing, so that the one that, for
the time being, pays best attracts fishers from the other, but no
statistical information is available as to how large a portion of
the cutter fleet has been engaged in one or the other of these
fisheries. During recent years the pecuniary results of the had-
dock fishery have been worse than those of the plaice fishery,
partly because the quantity yielded per fishing unit, which cul-
minated in 1926, has since that year decreased’ and partly on
account of a decline in prices. Fishers have therefore gone over
from the haddock to the plaice fishery. In the annual Danish
fishery statistics® the following statement appears regarding the
haddock fishery from Esbjerg: :

For 1923: “Fishing for haddock was carried on most ener-
getically from Esbjerg. The yield did ... not quite correspond
with the energy expended”.

3603

6110
Mill. kgs
18 T T T I T T |
6} —s— Plaice .

--+-- Haddock 5

- / .
2} f §
10+ . =

———k
sk T A H
~ 4 \\
F—— \\\
4= —t \‘ S
k\
[ ~ =
K o

1 | 1 | I 1 |
1923 24 25 26 27 28 1929
Fig. 6. Yield of the plaice and haddock fisheries
landed in Esbjerg from the Danish sea fishery in
the years 1923—1929.

0

! HaroLp Trompson: Fluctuations in the North Sea Haddock Stock. Rapports et Procés-Verbaux. Vol. XLV. 1930, p. 37.

® F. V. MorTENSEN: Fiskeri-Beretning 1924—30.
Fiskeri. IX, 2.

3



Ll

For 1925: “There was cerlainly a fairly large stock of haddock present but composed, for the most
part, of younger age groups ... for that reason many of our North sea fishing craft preferred fishing
for plaice”.

For 1929: “As regards the Esbjerg fishery, the decline in the yield (in the haddock fishery) must
chiefly be ascribed to the continuous and rigorous participation of the fishing craft in the plaice fishery”.

The yield of the two fisheries, on account

r r 0 } z S £ & i 3 !? TT of this interaction, shows a pronounced nega-
B vestted every year ‘ l\ tive correlation, such as it appears from
» § visited. certain years GREAT ] Flg' 6.
FISHER | == : 57
ITILE > - .
el [SHER i \ The area in which the Danish plaice fishery
.. Tatiand from cutters fishing from Esbjerg wa.ls carried
i A il on during the period 1925—1930 is shown
S g on Fig. 7. This chart has been drawn up on
S i 5. 3
oy Reett L0, the base of the monthly reports on the fishery
S| ~"DloG6 é‘g\@\ S G ; : .
: R S ey e 55 to the fishery directorate, kindly placed at my
E§§ 2 disposal by the fishery director F.V. Mor
g pATcH ”%% & TENSEN.
gy GRSJ LV VE;‘. 5?{ JB}E : %‘%?\0 ND elgoland| .

=
E?H?t:a OFF GRounp P!

Mse i"‘i‘\:@lr’:% - et Consequently the changes in the intensity

i P i? = e of the fishery are that the trawl-ﬁ.shery during

& — Srowad . @ ( il 1920—24 was year by year carried on more
=BANK” >

T §§'K r’“"k %‘}3 vigorously at the nursery grounds in the Horns

[ Y z S ¥TongE.L Greemw: 6 T g g Reef area but declined in intensity after that

time, while the cutter fishery with the Danish
seine has since 1925 increased very much.

The change in the methods of the fishery
is doubtless the reason why the increase in the average length of the different age groups at the nursery
grounds in south-eastern North Sea found from year to year from 1922 to 1925' practically ceased after
the above mentioned change in the fishery took place. In the years 1925—30 the average length of the
age-groups was only increased by, in all about /s em. (cp. p. 12). An exactly similar stoppage in the increase
of the lengths of the different age groups from year to year is recorded by A. Bockmann for the area
around Helgoland.?

Fig. 7. Fishing grounds for the plaice fishery with the Danish seine
from Eshjerg.

It is mentioned above (p.15) that the increased intensity of the cutter fishery must have contributed
to diminish the number of plaice above the Danish minimum size found in the fishing experiments.

As the trawl fishery has since 1924—25 been greatly reduced and replaced by the cutter fishery
with the Danish seine, so sparing as regards the stock of young fish, the undersized fish have, on the
other hand, been spared. The aggregate density of the stock has therefore remained almost the same
(p. 15) and the rapidity of growth has remained practically unaltered. Thus there is now produced a, in
relation to the production of young plaice, larger stock of undersized fish, which can serve to recruit the
commercial plaice, than before the change in the methods of fishing.

Thus A. C. Jonansen — provided that a continued increase of growth, brought about by a thinning
out of the stock, does not give an increased production of commercial plaice — is undoubtedly right in the
above (p. 16) quoted opinion that the change in the method of fishing has meant an advantage to the fishery.

1 Asge J. C. JEnsEN: L cit. 1928 p. 42.
2 A. Bilcgmann: 1. cit. 1930 p. 52.
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The development of the plaice fishery in the waters inside Skagen and the results of the fishery
investigations offer an important material for an investigation of what effects a change in growth would
have on the plaice fishery.

D. The influence of the rapidity of growth on the yield of the fisheries.
1. Transition Area.

KyLe and Emrensaum have referred to the importance of the rapidity of growth for the devel-
opment of the plaice fishery in the Kattegat, the Belt Sea and the Baltic.

Particularly in the Belt Sea and the Baltic has the rapidity of growth, owing to the thinning out
of the stock caused by the fishery, been greatly increased and at the same time the yield of the fishery
for a series of years has been growing much larger.

It must however be remembered that the reason why the yield of the fisheries could be so greatly
increased when the intensive fishing set in was that, at that time, there was an accumulated stock of plaice
which, owing to its density, was so slow in growing that but few reached beyond the minimum size for
commercial plaice (25.6 cm.). When the intensive fishery with the Danish seine and otter seine set in, as
regards the Belt Sea in 1910 and immediafely after the war and as regards the Baltic in 1922, the stock
was at once thinned out so much that the growth was increased and the many undersized fish were able
to grow up over the minimum size.

When the accumulated stock of undersized fish had, after a few years, grown to be commercial
plaice and fished away, so that the fishery was carried on essentially on a single year class, the fishery
was ruined, as the yearly recruiting, in spite of the growth of the 20—25 cm. Belt Sea plaice being now
about 8 cm. in the first year, could not outweigh what the fishery removed annually, and the quantity
of plaice fished has therefore diminished year by year®.

In the Kattegat the stock in the commercial plaice areas in the eastern and southern parts has
gradually been thinned out and the average length of the II-group is now larger in thal area than the
IV-group was in 19056—07 3, The fishery yield has decreased correspondingly *.

In none of these places, therefore, has constant increase of the yield been attained by so thinning
out the stock that the rapidity of growth has become greater. There is no doubt that a virgin stock, like
that found in the Belt Sea previous to about 1910 and in the Baltic until after the war, is improved by
fishery, but the intensity of the fishing, that has produced a material increase of growth, has been so great
that the recruiting of the stock has not been able to bear the decimation which the fishery brougth about.

It migth be supposed that the violent fall in the yield of the plaice fishery in the Belt Sea and
the Baltic was due to the stock of spawning plaice being deciminated too rigourously by the fishery®.
A. C. Jouansex has pointed out that it is fairly probable that as regards the Belt Sea and the southern
Kattegat some decrease can be perceived in the production of the young bottom stages of plaice® If we
reckon the average number of 0- and I-groups caught per hour in the fishing experiments at the coasts
we get:—

' H. M. KyLe: 1. cit. 1‘928 p. 34 ff. and H. M. KyLE und E. EHRENBAUM: 1. cit. 1930.

* 0. Q. Jom. PeTERSEN: On the stock of Plaice in relation to the intensive fishing of the present time in the Belt Sea and
other waters. Report of the Danish Biol. Stat. XXVIL 1921. — H. BLEevap: On the Renewal of the Stock of Plaice in the Baltic
proper. Report Danish Biol. Stat. Vol. XXXII. 1927. — Reports of K. A. ANDERSSON and Arvip R. Moranper, H. BLEGvap, A. G.
Jouansex and S. STRopTMANN in Report of the Transition Area and Baltic Area Committees concerning the Question of Protection
of Plaice ete. Rapports et Procés-Verbaux. Vol. XLVIIL 1928.

8 Asge J. C. JENsEN: 1. cit. 1931 p. 38.

4 A, C. JomanseEN: On the Decrease in the Yield of the Plaice Fishery in the Kattegat and Skagerak in the last Decen-
naries and Cause of the same. — Rapport et Procés-Verbaux. Vol. LXXI. 1931.

8 sml. H. M. KyLE 1. cit. 1928. p. 36.

® A, C. Jomansen: L. cit. 1931. p. 118,
3*

!
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0-Gr. I-Gr
1905—14 - . & « = covss 3 5 v 5 e 16.7 6.1
T926—30 .« ¢ = w0 vmiew poz o 13.4 5.2

The average catch per hour for 0-Gr. and I-Gr. in the period 1920—30 was 16.7 and 5.2 respectively.
Although under similar conditions more plaice were, perhaps caught during late years than earlier on account
of the fishing during the fishing experiments being, after a time, carried on for a little more extensively at
places where from experience the young plaice were known to be most numerous, the difference is, how-
ever, too slight to admit of the decrease found being considered the cause of the catastrofic falling off
in the yield of the plaice fishery. This, in the Belt Sea, had in 1926 sunk to less than 1.7 mill. kg. that
is to say half the average of the rich years 1918—1922, and has since steadily decreased.

Only in the most recent years the production of young plaice seems to have decreased as much as
largely affecting the yield of the fishery. The fact is that the catch of 0-group plaice was very low in
ecach of the years 1928, 1929 and 1930, namely 8.5, 5.4 and 5.5 per hour respectively, in the named area.

A material improvement in growth, brought about by thinning out the stock by means of intensive
fishery in all these areas where food conditions for the plaice are without doubt considerably better as a
rule than in the North Sea, has as we have seen been attained only at the cost of the marketable value.

Though the number of young plaice is greater in the North Sea in proportion to the present state
of the fishing intensity, than is the case in the waters inside Skagen, it is therefore not probable that
the development of the stock in the North Sea with a very much increasing fishing intensity, i. e. with a

more decisive thinning out of the stock of young plaice at the nursery grounds, will be better than it has
been in the Kattegat, Belt Sea and Baltic.

2. The North Sea.

a. The influence of growth on the yield of the fishery. The earlier Danish investigations
in the Horns Reef area present a material for a direct investigation of how changes in the rapidity of
growth affect the yield of the plaice fishery in the North Sea.

The annual growth of plaice varies normally in the Horns Reef area greatly from year to year.
The Danish marking experiments in 1903—1912! show that in the case of the plaice marked in these
years it varied between 3.1 cm. in 1909 and 7.9 cm. in 1905, while the annual average growth
was 5.2 cm.

The divergences were therefore from 40 %o below to 52°/0 above the average growth.

With the same number of plaice at a certain length interval below the lower limit for commercial
plaice, the recruiting of the latter would vary from year to year in a similar manner and the least yield
could be expected in the years the growth was slightest. The assumption regarding the same number of
undersized fish does not, however, hold good, as the slight growth is generally occasioned by a dense
stock. The changes in the quantity of fish would thus counteract the effect of the growth changes on the
yield of the fishery.

In the years 1904—1908 the growth was steadily over 5 cm. annually (average 6.5 cm.) and in
1909—1912 it was steadily below 5 cm. (average 3.9).

The average yield of the Danish plaice fishery from Esbjerg per cutter day? was for the first period
158 kg., in the second period 149 kg. It appears that the difference between the yield of the two periods was
so slight that it might be concluded that the growth is not of a decisive significance for the size of the yield.

As a standard for the yield of the fishery I have employed the yield per cutter day and shall not
discuss the propriety of so doing but will merely mention that the difficulties attached to the use of this

1 A. C. JouansEx: Marking Experiments with Plaice in the North Sea off the West Coast off Jutland, during the Years

1906—1912. Medd. f. Komm. f. Havunders. Ser. Fiskeri. Bd, IV. Nr. 9. 1915,
2 | e, for a cutter per fishing day.



21

standard as an expression for the size of the stock in which the fishery is being carried on, which KyLE-

maintains?, will not affect its use here?

Another method of investigation as to whether there exists a connection between rapidity of growth
and the catch is to correlate growth and yield of the fishery.

A calculation of the coefficient of correlation between growth of plaice and weight yield of the
Danish plaice fishery landed at Esbjerg gives, when the annual growth is correlated with the weight
yield the same year: r = 0.40; or = 0.27, and when the growth is correlated with the weight yield next
year: r = —0.63; o = 0.19.

The result of the last calculation migth seem to indicate that great growth one year, thal is to say,
slight density of plaice, gives a small yield of the fishery the following year, when a considerable number
of these plaice have grown to be commercial plaice. Such a conclusion is however, quite inadmissible,
as the size of the correlation must principally be ascribed to the fact that the weight-yield of the fishery
generally has been increasing from year to year owing to the increasing intensity of the fishery, while
the rapidity of growth on the contrary has been greater in the first part of the years under consideration
than in the last. :

If the catch per cutter day be used as an expression for the yield of the fishery, this measure
being directly dependent alone on the quantity of commercial plaice at the disposal of the fishery, we get:

0.31; o = 0.28

Annual growth of plaice { cateh per cutter day the same year ............... r=
—0.41; or = 0.26

correlated with | catch per cutter day next year.................... r

The period for which it has been possible to make the calculation is 10 years, consequently too
short a time to ascertain with certainty whether a dependence can be shown but the result of the
caleulation shows for certain that in any case there is only a slight dependence between
rapidity of growth and catch.

b. Nutrition conditions in the North Sea. The valuation investigations are of considerable
interest in determining the nutrition conditions of the plaice stock as Hacmeier?® seems to have been
able to trace a connection between the extent of the growth of plaice and the guantity of the nutritive
animals on a basis of the investigations off the East Frisian coast which unfortunately, have extended
over so very few years.

As far as the valuation investigations show, the nutrition conditions for plaice in the south eastern
areas of the North Sea seem to be rather unfavourable. Particularly the sand grounds (the Venus gallina
community) are, in conformity with the turbulent state of the bottom, rather thinly inhabited though in
certain years a dense stock of a single species is to be found in patches®. It seems, therefore, unreasonable
to suppose that the growth of the plaice, except by an excessive thinning of the stock, can be increased
very materially.

It is characteristic, that the great growth rate, 11—12 cm., in the first year of plaice of c. 20 cm.
length which is stated by marking experiments on the Dogger Bank 5 are found jointly with a very thin
population.

1 H. M. KyLe: Die Statistik der Seefischerei Nordeuropas. — Handbuch der Seefischerei Nordeuropas Bd. X. Hft. 4. Stutt-
gart. 1928 p. 24.

* cp. E. S. RusseLL: Some theoretical Considerations on the “Overfishing” Problem. — Journal du Conseil. Vol. VI
No. 1. 1931 p. 12 ff.

3 A HaemEeler: Eine Fluctuation von Mactra (Spisula) subiruncata (da Costa) an der ostfriesischen Kiste. — Berichte der

Deutschen Wissenschaftl. Komm. f. Meeresforsch. N. F. Bd. V. Hft. 3. 1930.

* A. HacumEeiEr: Vorlaufiger Bericht {iber die vorbereitenden Untersuchungen der Bodenfauna der Deutschen Bucht mit dem
Petersen-Bodengreifer — Berieht der Deutschen Wissenschaftl. Komm. f. Meeresforsch. N. F. Bd. I. Nr. VIII. 1925 p. 265.

5 J. N. CARrRuTHERS: Report on the English Post-War Plaice Marking and Transplantation Experiments. Fishery Investi-
gations. Ser. II. Vol. VI. No, 5, 1924,
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A thinning out of the young plaice stock in the North Sea nursery grounds to such an extent as
to oblain there a greatly increased rapidity of growth, would not therefore give a favourable result for
the commercial value of the stock of plaice.

E. The causes for the increase
in the yield of the Danish plaice fishery in the North Sea.

As it appears from the foregoing, a great increase in the intensity of the fishery has taken place
since 1925.

It is now a question as to what part the changes in the plaice stock of recent years play in this
increase and in the increase in the yield. :

From 1892 to 1914 the weigth-yield of the Danish plaice fishery in the North Sea increased fairly
evenly at an average of 7.3 % annually on account of the steadily increasing intensity of the fishing and
there is therefore reason to expect that in recent years it may also show a similar annual increase on
account of the natural extension of the fishery.

The quesiion whether the increase in the intensity of the fishery is due also to changes in the
pecuniary profit is very complex as this is dependent partly on the gross earnings of the fishery which
are determined both by the price per kg. of fish and by the catch per fishing unit, and partly on the
working expenses.

First we will consider the price.

The price obtained for the plaice has on the whole been decreasing since 1925 both absolutely
and seen in relation to the price level. If we take the price for plaice in Esbjerg in 1920 reckoned in
relation to the retail price index calculated by the minigterial statistical department as 100 we get the
following figures for the price in the years 1920—29 in relation to the price level (retail price index):

year price relative to price index year price relative to price index
VOB e s o 56 sovrmmrensiess s wg s =5 i 100 19258 < cn wm o e s oo e o stz o 91
PORL i covvm v v mn wn i 750 win 3 e wmn o 98 NOZE s s st ma wwssesma i s 83
PR st s s e ki v e s, 100 T92F v e s o o oo 30 e im0 e e 2 77
£ e 117 1928...... M T R G A TEANE S e 78
AR e o a0 s v 5 s ase o v v o 5 124 1929, . oo R S 72

We ascertain from this that the variations from year to year in the price obtained is opposite to
the variations in the yield of the fishery which we can take as an indication for that it is not the price
which has stimulated the fishery to the great increase, but that, on the contrary, it is the yield of the
fishery which has regulated the prices.

If we turn to the working expenses of the cutters, we will find that the cost of fuel oil is the
principal item, constituting at it does more than a third of the total working expences'.

The price of this and the retail price index has varied as follows:—2.

Average price, Oere . i Average price, Oere .

Year crude oil motor .Ret.a:l Year crude oil mofor _Het_aﬂ
(’Alfa* oil) petroleum price index (”Alfa“ 0il) petroleum price index

1920 ccc v mminzess 49.2 — 261 3 L1 — 14.6 18.3 211
g 1t (R 27.3 315 232 19265 ox o o iz s 12.5 17.0 . 184
1922 vr =i s o o 141 19.6. 200 1927 v v o v aa s 12.8 16.0 177
T928 5 o v doi v s 13.0 17.0 206 19285 s s v v 5w s 11.6 14.0 175
I R e 15.9 191 216 1929, o s v s 10.7 14.8 173

U I A. v. DEURS, AAGE J. C. JENSEN of ALBERT LarsEN: Haandbog i Havbrug I: Havbrugets @konomi. Copenhagen 1930. p. 61.
? The figures are calculated on a basis of the information most kindly given to me by ““Det danske Petroleums A. 8.,
Copenhagen.
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It will be observed that since 1925 there has been a fall in price greater than the fall in the retail
price index. This in connection with the fact that crude oil motors have been more common in the course
of the recent years helps to explain the increase in the intensity of the fishery.

On the other hand most of the other working expences, for instance, the expences for fishing im-
plements have remained fairly constant since 1923.

Besides the yielding capacity of the haddock fishery as mentioned p. 17 has certainly contributed
to increase the intensity of the plaice fishery.

I have previously pointed out that the most essential factor contributing to the increased yield of
the plaice fishery since 1925 was the great improvement, from a commercial point of wiew, that had taken
place in the stock partly on account of richer year classes now constituting the stock of plaice above the
Danish minimum limit and partly because the rapidity of growth had greatly increased"). That this, how-
ever, has not been the principal cause for the increasing cutter fishery during the years 1925—1930 is
evident from the fact that the quantity of both large undersized fish and of commercial fish has been
somewhat less since 1925.

Yet the biological changes of the plaice stock brought about by the changes in fishing methods from
otter trawl to Danish seine have meant a benefit to the fishery so that partly the yield of the fishery per
fishing unit has become comparably larger, partly the intensity of the fishery has been stimulated by the
plaice stock being more productive than would be the case during otler trawl fishery.

There seems to be nothing disadvantageous in the rapidity of growth not having increased more
than /s cm. in the last five years. The yield of the fishery becomes, of course, more uniform year by year
when the stock of commercial plaice does not, as in the Belt Sea, consist of a single year class but is
recruited from a series of year classes.

An intensive seine fishery which removes the larger plaice almost as quickly as they pass the size
limit for commercial plaice, can have just as alleviating an effect on the competition between the under-
sized plaice as a trawl fishery for, as is well known, the larger plaice require comparatively larger quan-
tities of nutriment than the smaller ones,

With an increasing intensity of the seine fishery for plaice it must consequently be expected that
the rapidity will be somewhat increased but it is very unlikely that the rapidity of growth can be in-
creased very materially without so rigorous a decimating of the stock that it decreases its productivity.

A protection of the young plaice nursery grounds in the south eastern North Sea similar to
what was proposed by the Plaice Committee set down by the Conseil infernational pour I'exploration de
Ia mer? has, to all intents, now been carried out as regards the Horns Reef area by the change to which
the fishing methods have been subjected, and the result is to the benefit of the future of the plaice fishery
in the North Sea, as the rapidity of growth at the nursery grounds has not been diminished but on the
contrary, increased slightly, and the stock of young plaice is spared, so that a comparatively greater
number of plaice of one year class can grow up to be commercial plaice than formerly.

It is furthermore of interest that the fishery showing the greatest increase in its yield, is the Danish,
for which a high minimum has been fixed and where the fish are taken on board alive, so that under-
sized fish can be thrown back alive. This prolective fishery which is so sparing for the stock seems,
consequently, to be the most remunerative.

1 Asge J. C. JENSEN: L cit. 1928, p. 37.
* Rapports et Procés-Verbaux Vol. XXVII. 1921. p. 50.

)
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Tables.

Results of analyses for age groups, sex, and length.

At three stations (4335, 4337, and 4341) only a representative part of the catches taken in the
trawl has been analysed for age groups. All plaice caught in the extra codend are analysed. In the tables
in the columns for distribution as to lengths of the different age groups are only given the part of the
catch, which had been analysed.

At the right hand side of these three Tables are given the total numbers caught distributed as to
length, and below the figures for the total number of plaice analysed for age groups are given the calcul-
ated total numbers of plaice of each age group.




Stat. 4328. — Oct.

25

Duration of fishing: 30 minutes.

23rd, 1930. — 55°27' N. Lat. 8° 11’ E. Long. Depth: 11 m. —

Age Group. .......vvniiian 0 1 II III v v ? Total
SeX. i & 42 & 9 a 9 3 9 g & g @ 3+ 9
Length c¢m
Brs i st s i e <4 o 4
T s s i v soniaidaseseiann st 3 54 3
Bl i witums e ien sommmemonsminmns 1 1 37 s 2
i sn 600 oo v wsn mmeSE LRSI 2 8 2 ; i 12
= (3 (TR, S 17 23 4 4 x 48
ik e o o g0 0.0 0 0T PRGOS o 27 24 14 13 3 2 g 78
S e i o (0 O 1 QR0 22 26 34 32 1 1 116
L smeismena v e s e BB 1 10 37 A 1 2 92
1 LR e = 1 4 21 24 1 s 51
3 O P R R 2 11 14 . 27
S 1[PPI 1 5 10 T ik Wi 17
3 OO o el 1 1 . 2 i 4
g ¢ N s 1 2 7 s i 10
IS o o o o R 3 1 2 5 1 56 12
20 ws e o o B8 SRR G i e 2 4 o it 6 .
. i 3 2 1 7 1 1 o i 15
DD e in 5 B O G O e o 1 4 i i s 5
B8 L impeE s G g 56 asee 1 s 1 2
DU R v e e s 1 I s v o 1
BB oG R O i e i 1 1 n 2
DB e e B s 1 e 1 1 3
TORaL i vsr v wrpseascpsa 10 87 92 133 133 8 33 2 2 2 4 4 510
Average length 3 and Q... B 11.1 11.5 13.2 13.3 | 19.6 20.0 | 20.0 23.0 25.5 26.0 23.0
— — 34+ Qe 7.0 11.3 13.2 19.9 21.5 25.5 24.5

Stat. 4329. — Oct. 23rd, 1930. — 55°27' N. Lat. 8°00’ E. Long. Depth: 14 m. —

Duration of ﬁshingi 30 minutes.

Age Groups ...........an 0 1 1I I1I v Total
ORS00 5 B B8 U SR A 3+ @ g Q a8 ? Q 3 3d+9
Length c¢m

e D T (o0 o DL (3G 1 i 1

e e G - it

B0 oo it A GRS S 1 i 1
10, o vommmm s e s i s 2 e s 2
A0, o v o SR S et 58 2 o 1 - 3
TZ. .o o o 8 SR SRR ERE 3 4 4 1 12
L s e A 3 2 3 8
1 R OV L o 2 2 <+
155 o o6 i eI e e v e 1 i 1
185 i 574 i v o TS il i3 54 1
TTon o o o an awavemare s ao 33 i
T8ion an: vn 0% 0 STESRRTBSN 2 2
Drai o o s &5 PRraikuingg a0 [ 3w s
DD amenaras 55 e S aEmEis s -
P s anR T e W S VR e 1 1
TR ot ST s et W & ey W i ot
7%, R R e 1 |
TOLEALveowammvaissais sos 5% v 2 7 7 10 7 3 1 37
Average length & and §.. . 111 124 12.9 13.4 19.7 21.0

— — dF G ian 8.0 11.8 13.1 19.7 21.0

Fiskeri. 1X. 2.
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Stat. 4330. — Oct. 23rd, 1930. — 55°20’ N. Lat. 8°00’ E. Long. Depth: 17 m. —
Duration of fishing: 60 minutes.

Age group v e s E 11 111 v v Total
SN s wss st sommiap e 3 Q 3 e 3 Q 3+ 9 3 Q 3+ 9
Length cm. ‘

Drorin s ion o0 il hR RS S 1 1
T oo s st s wire s s 1 1
T civiors in wis st siin e wmomeeiss i 1 1
150 e 1 1
L P e 0. o 2 2
19, 1 1
= FOUUOR 1 1

Y |

A e, - . B il 1

B0, 50t 5 50 58 ¥4 45 41 1 1

oty sonm o0 s 5 0 68 6 95 1 1 2 | - 11 | 10

Average length & and Q.. 9.5 11.0 15.0 16.0 19.0 25.0 o 23.0 30.0 i
— — 34+9% ... 10.0 15.7 22.0 i 26.5

Stat. 4331. — Oct. 24th, 1930. — 55°20" N. Lat. 8° 13" E. Long. Depth: 14 m. —
Duration of fishing: 30 minutes.

AR GPOUD! i on e s w0 o s wews 0 I 1I 111 Total
ol R, - B R S . 3d+79 3 g 3 2 a8 ‘ d+9
......................... 1 iy .. 1
......................... 2 ™ .. 2
s 51 | .. 6
......................... E: 3 o 7
......................... 1, 1 1 3
......................... - 4 2 6
......................... 4 1 5
......................... 1 1
W e R 1 1
......................... 1 1

...................... 3 10 5 10 5 1 34
Average length & and @ .... S0 9.6 10.0 12.6 14.2 19.0
— — 34+ eeian 6.7 9.7 131 19.0
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Stat. 4332. — Oct. 24th, 1930. — 55° 10’ N. Lat. 8° 13’ E. Long. Depth: 13 m. —

Duration of fishing: 30 minutes.

11 111 v

|
|
e | & 2 |a ¢ | & ¢

Toatal ..camemussnin s o o
Average length & and 2. ..
— — 3+%....

. -
= e

32

e e

19 31 38 9 7
10.8 11.2
10.9

RO G000 s 0O LR s e

I mooioioncooo- ¢
anTEneEiRY

- e

T
BB

[l )

29
30
13

RO =] 07 L0 DO B - D

el

2 5
24.5 24.0
24.1

13.4 13.3 20.7 22.3
13.3 21.4

1

27.0 28.0

27.8

1 149

23.0
23.0

Stat. 4333. — Oct. 24th, 1930. — 55° 10’ N. Lat. 8°00' E. Long. Depth: 19 m. —

Duration of fishing: 30 minutes.

1 \ 11 111

3+%

s 9|8 9|3

VII 2 ‘ Total

@ g |[d+%

Total. .o vvveennrannens

Average length @ and Q..
= — &+2..-

coE I W

11

6.8

IR wow- - .

e
i T~

Y e e feEn BUER - o G

s

[

e

P =t
o o= ~J W

RO L e R DO

O R TR T B

2
24.0
24.0

10.1 10.8 2.8 13.5 21.5 23.2
10.4 13.2 22.3

15 9 FS 22 6 5

28.5 27.7
27.9

[y
B
CI =]
[==]

w D
*

27.0 29.0
27.0 29.0

14!
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Stat. 4334. — Oct. 24th, 1930. — 55° 10’ N. Lat. 7°37’ E. Long. Depth: 20 m. —
Duration of fishing: 30 minutes.

Age group .............. 1 II 111 v v ? Total
SEX o & emumanE e m s &) Q 3 Q 3 Q g Q 8 a8 Q 3+9
Length cm.
Thgncm it 55 v, i 2 2 1 e 5
B i e - 11 8 i 19
B A s e 2 1 15 7 1 1 27
Dk assinnts w45 S emTm ot ore . 16 10 o 26
e e 9 9 o 18
1 8 T 1 16
s s s e RRTRE T B 59 5 5 a3 10
L85 wca oo snrmmrsronivaEG o B 6% 2 il - i 3
e vor v B i G 4 .. 1 i 5
20 s s W e o 2 1 o i o 3
2L crinsmnas T 5% 84 4G 1 2 i 1 4
225 s s 0 i - . ) 1 1 e i 4
B IR ATI G S T 1 1 - - i 2
P, o ow @ s i . . 1 i 1
. SO .. 1 2 3
L A . 2 1 - 3
B s s w0 1 . 1
oAl vy o s s 4 1 69 55 1 6 3 .2 4] 2 5 150
Average length § and @..| 12.0 13.0 14.2 15.0 | 20.0 22.7 | 24.7 24.0 24.5 16.0 20.0 o
- — 8492 ... 12.2 14.6 21.5 24.4 24.5 18.9

Stat. 4335!). — Oct. 25th, 1930. — 55°20’ N. Lat. 7°37' E.
Duration of fishing: 30 minutes.

Long. Depth: 25 m.

Age group .............. I 11 III v v 2 Total
SEX L\t E g 9 &g 2|3 9| & @ 3 3+9
Length cm.
Bl o caaravesameie i 5 5% ) 3 9 o e 12
1% camimiaga e s o s 12 3 441% 3 42
Ao commenssnmmvay e o5 & 54-2% 4 16 194-1% 88
Tt snmser iy i o5 7% 7 5 1% 22 164-1%* 103
S e R gt o 1 16 15 o 73
L ol 1 11 8 - ki 64
L v s o o by B P 4 541% .. i s 29
L B o5 o 4 SR aE 2 2 1 - x 27
1D, ososienaraann e ww o w0 s 1 1 1* = i 11
D comimrmmncons o v s w0 svirdan id il 2 2 1. 17
B vcvrscommmons wis v we v s B 4 o . 16
DR scwomns s w5 v s 3 2 o 14
D cpmmine s i e s RS 1 2 | 19
B s A B S i G R o 1 . 1 o 7
N T () £ (0 (O 1 O 1 o 2 1 9
A T N 00 G et 2 1 ut i 5
o e G 8 L e e 5 3
AR S 0 oy ey i - 2
o R R 1 3
{1 S SR b 1 2
i 1 1
B 55 L5 s o 5 1
Total determined for Age.. |27-+2% 16-41%/774+1% 70--3%14-+1* 9 2 2 1 3 .. ..
Total caught & + ¢ ..... 78 367 74 15 12 2 548
Average length & and Q.. 12.7  11.7| 14.6 14.6| 22.0 22.0 | 250 23.5| 25.0 30.0 20.0 .
— — d+9... 12.3 14.6 22.0 24.2 28.8 20.0

1) The figures marked with an asterisk indicate plaice caught in the extra cod-end.




Stat. 4336

29

— Oct. 25th, 1930. — 55°20' N. Lat. 7° 17’ E. Long. Depth: 24 m. —

Duration of fishing: 30 minutes.

|
RBAEEORE cxvecavuns st s ot v 1 11 111 v v VI | vII | vIiI| ? ‘l Total
T sl a 2 |a 28 9|3 ¢ |g+oe+?| 2 | ¢ R
3 |
Length cm
T v s oot 8 8 1 i 1
T IO 2 1 .. 3
Pl crasain i oo s oo wimpeoyemenm 28 2 3 s T 53
Thecorencrimsrars w5 ste. v timsmummeelal 6 4 T o 10
T PR i 1 St ’ 2
T I 6 2 =) ; 8
| D e o 2 2 . oz i 4
U e o oo ssmemiamsigarssess 55 W58 oy = ol 4 .. ke ) "
OV s 510 o ste pimpmsmiosssntin i g { 7 .. 4
55 conin e vt st st i TS ¥ & s T ‘ .. 5
B oz Ae sps sum wok GRS EeE0 4 2 o i e - o 6
B raresmiermcernseene i 3 T S 6 1 £ [ i 9
B s T 55 B B8 3 g 3 1 oy . 6
BB o e R 2 5 % 9 2 1 . i 13
O, . e 1 1 B 1w ” 1 6
I ey = . 1 3 2 . 6
R e . 2 1 . 3
R i e 1 1
Poitals s oemmmns s g 1 20 14 24 12 74 8 4 1 1 96
Average length & and Q.. | 12.0| 159 158 | 221 242 236 250 26.6 26.8 42.0| 26.0
= — 3+9...] 120 15.9 22.8 24.1 26.7 42.0| 26.0

Stat. 4337'). — Oct. 25th, 1930. — 55° 10’ N. Lat. 7°17' E. Long. Depth: 22 m. —
Duration of fishing: 30 minutes.

Age Group .......eeeeccrees i 1I 111 \ v l Li Total
o0 S 3 9 3 @ a @ \ Q \ 3 L 3+9
Length em. ‘
1 e — 1 1* .. 2
15 D 1 5 | 641* .. : 17
T p—- 1 1 | 8+1* 4 N 33
S e AT ) o BB AGDE 1 1 |1941* 9 o 58
B o vt st ria s B - 10 7 y ‘ 35
TE R N e 2 4 1 12
TR oo 2 B s el 5 6 e ‘ 18
0 e 03 s e v e isesnl S TR i 7
0z s i s o g BATETS 1 .. % ; ‘ 3
D o e 4 10
OO e o s s S e o0 S0 e - 1 1 a! ‘ 1
OB e e mpy 55 (8 B < 3 2 .. 7
BAL. ooemmmee i85 15 85 8555 2 1 » ‘ 5
BB v st 408 B 9 - 1 1
BB o o s A AT S8 5 . ‘ .. oh
AT e won i T RS 22 . o3
- R e ) | 1 1
Total determined for Age.... 3 8 l 58 31 12 4 1 ‘ 1 o
Total caught & + 9 --..vvt. 17 171 30 1 | 1 220
Average length @ and @ ....| 140 13.2| 154 16.2 ) 216 23.0 | 25.0 28.0 o
T @A e 13.4 15.7 22.0 25.0| 28.0

1y The figures marked with an asterisk in

dicate plaice caught in the extra cod-end,
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Stat. 4338. — Oct. 25th, 1930. — 55° 10’ N. Lat. 6°47' E. Long. Depth: 30 m. —
Duration of fishing: 30 minutes.

e GIONP) v o vie vin wswmnzmpi 1I 111 v v 2 Total
oM N S e an I A oM S SRSt g Q 3 ? 3 Q 3 ? 3 Q g3+ 9
Length em.
i1 o 6 (R O o e e o 2 2 - 2
i 5 m 00 A 00 B 0E DA R Eo g o 3 2 o 5
1Ebinimpoinm e @D 90 B a9 P b G 4 6 s 11
2 R e S S 2 3 2 o | 7
P)n e on M B g e o B 2 3 o 2 7
P im0 5 e 65 O 10 ¥ 99 Sl 3 1 3 w5 | 7
BOmiseaa e G o 0 N O Sno 2 1 8 4 [ 1 oF i g 16
Bleaumauaine e v 55 U6 W ey 14 6 s 1 i W .“h 21
2dminsaais o8 95 W T o 6 10 4 l; i i 1 : 16
DD sEs W Uk AE & A Sk 7 9 1 51 & i s 18
PBunmasomenen: v o % 8 e 1 1 7 1 2 1 50 5 1 1 15
Blsresimasesnses v ws v o5 o =5 2 3 1 vis 1 i 3 7
B8 st w2 wu vy s s it 1 i 2 2 1 6
D e B G895 8 B 2 2 2 i 1 5
B0 smsovniersssa G s w8 D8 w 1 1 2
Bllic sumssmman e w68 o8 65 i 1 1
REEAL: o ws Se o 18 19 54 30 6 6 6 3 2 2 146
Average length 3 and @ ... 19.9 18.9 23.5 241 25.0 27.2 28.5 29.7 25.0 27.5 a s
— — 34+2..... 19.4 23.7 26.1 28.9 26.2

Stat. 4339. — Oct. 25th, 1930. — 55°20" N. Lat. 6° 47’ E. Long. Depth: 34 m. —
Duration of fishing: 30 minutes.

Age: BPOR] o vancai 11 111 Total
SUE gL e e e S e Q 3 Q 3d+9
L.ength cm

DH v oo i et S w ity 1 s 1
D, oo o S 1 1 1 3
DD oo s O SR S i 1 ik
S N oy o ] 1
DLLES o M B . R 5 R 1
P R BN R R 1 1
UL oo 0, I R o R 1 1
Tl o, e siviwsrssmrpmmin g oo 1 3 5 9

~ Average length § and @ .. 21.0 21.7 23.4 .

—_ — 84+92... 21.0 22.8
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Stat. 4340. — Oct. 25th, 1930. — 55°27' N. Lat. 6° 47 E. Long. Depth: 33 m. —
Duration of fishing: 30 minutes.

Age group.....cococcc 11 | 111 v b I Total
— | — e
S o wics aremmmieonoial Sela s 1) Q | 3 Q a3 Q Q 3+ 2

-
©
B
MEFCHURCIE X
TR T

%)
(9%
i
Y Al w2 & s
p—
L o R G DWW

TGtal &y v o6 s sia Semeiwises 8 8 6
Average length 3 and Q 19.2 18.6 22,
e

Stat. 4341'). — Oct. 25th, 1930. — 55°27 N. Lat. 7° 17’ E. Long. Depth: 30 m. —
Duration of haul: 30 minutes.

AGE EIOUP . -« ovremsmsmsrse st trs 1 11 111 IV \ v | ? Total

TEE e _ o M= S

S oo Esonrs 8 3 16 59 ) USRS s o | & g |¢ 9|8 °® \ 9 \ P \ 349

Length cm

2 BRI ) i i Sl ;i 1

DAL oot 2t =i, i S35 48 S5 @ B G 1 7 8

T — 1 3 |154+1* 9 s

I o il 2 2 3 i

P assivarste sse was wn e S AT S 20 2 s 31 28 : - ‘

BB o evn i lapsns e wm pup 96 608 TR SOy 24 18 o 2 |

R8s 2 G SR SV e 10 12 5 o |

B e R 5 e T A 5 | 8 4 |

D & i e esn i o wimye BT E SRS A0S el mit v 1 4 5 5 1

DL rseus win sin ais v B SSEESGSRR 202 1 3 3 2 2

G A —— - YR LS S 5 6 5 S0

1 - I R 2 5 W Wi

T I, - R R R 1 1 1 G

OB 1 e wan se oid)s SRS RS ane e e 2 D : | i 1

OF . onman s sy 86 5 BierarwEem ey s 5 # i

O o T A S e e S 1

N D e PR O O 1

Total determined for Age .........-- 4 6 126 101 24 24 1 1 2 3

Total caught @ 4§ - vevverressnees 20 416 81 3 3

Average length & and Q@..-..iaeen 15.2 15.2 16.9 16.9 21,5 22.2 25.0 28.0 27.5 21.7 18.0
s - ST e 15.2 16.9 21.8 26.5 27.5 20.8

1) The figures marked with an asterisk indicate plaice caught in the extra cod-end.
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Stat. 4342. — Oct. 27th, 1930. — 55°27' N. Lat. 7° 37 E. Long. Depth: 26 m.
Duration of fishing: 30 minutes.

11

II1

v

Total

g+¢

o

o R
-

e

R < 1 O O
HM: o

1 1

&

= Q0 e R L0 DD QO e QO

DO DO A B A DO R

[

— — B R s on v we v

500. 29/VIIT 31.

11 9
16.5 17.0
16.7

6 5
22,2 22.0
221

7 5
26.9 26.4
26.7

3 <+
28.3 29.2
28.9

52



» I1,

» 11,

» II,

» II,

e T §
I

» I,

» 6

-

Serie- Fiskeri.

C. G. Jon. PETERSEN: On the larval and post-
larval stages of the Long Rough Dab and the
Genus Pleuronectes. 2 Plates 1904. 13 p.
Kr. 1.00.

A, C. Jouansen: Contributions to the biology
of the Plaice with special regard to the Danish
Plaice-Fishery. L. 12 Plates. 1905 70 p, Kr. 5,25.

Jons. ScamipT: On pelagic post-larval Halibut.
(Hippoglossus vulgaris Flem. and H. hippoglos-
soides Walb.) 1 Plate. 1904. 13. p. Kr. 0.75,
Jons. ScumipT: De atlantiske Torskearters
(Gadus-Slaegtens) pelagiske Yngel i de post-
laryale Stadier. Med 3 Tavler og 16 Figurer.
1905. 74 S. Kr. 3.00.

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

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

A. C. JouanseNn: Remarks on the life history
of the young post-larval Eel (Angullla vulgaris
Turt.) 1904. 9 p. _

» 2

> 6
7

e LI

Kr. 0.50.

Aporr SEv. JENseN: On fish-otoliths in the
bottom-deposits of the Sea. 1. Otoliths of the
Gadus-Species deposited in the Polar Deep.
4 Fig. 1905. 14 p. «Kr. 0.50.

Jons, ScamipT: On the larval and post-larval
stages of the Torsk (Brosmius brosme [Ascan.])
1 Plate. 1905.+12 p. Kr..0:75.

C. G. Jon. PETERSEN: On the larval and post-
larval stages of some Pleuronectidz (Pleuro-
nectes, Zeugopterus.) 1 Pl. 1906. 10 p. Kr. 0.50.
Jons. ScaminT: The pelagic gost-larval stages
of the Atlantic species of Gadus. A mono-
graph. Part II. 1 PL. 1906. 20 p. Kr. 1.00.

Jons. ScamipT: On the pelagic post-larval sta-
ges of the Lings (Molva molva [Linné] and
Molva byrkelange (Walbaum|). With 1 Pl
and 3 Figures. 1906, 16 p. Kr. 0.75.

Jons. ScemipT: On the larval and post-larval
development of the Argentines (Argentina
silus [Ascan.] and Argentina sphyrzna
[Linné]) with some Notes on Mallotus villosus
[0. F. Miiller]. 2 Pl. 1906. 20 p. Kr. 1.50.
A. C. Jonansgen: Contributions to the biology

\

of the Plaice with special regard to the Danish |

Plaice-Fishery. II, The marking and trans-
plantation experiments with Plaice in the
years 1903—06. 9 Pl. and 10 Flgures 1907.
122 p. Kr. 5.25.

Jons. ScaminT: Marking experiments on Plaice

‘|and Cod in Icelandic waters. 2 Charts. 23 p.
Jous, ScaMipt: On the post-larval develop-
ment of the Hake (Merluccius vulgaris Flem.)
1 Pl 4 Figures. 1907. 10 p.

\Kr. 1.75.

- Jons. ScamipT: On the post-larval develop-
ment of some North Atlantic Gadoids (Rani-
ceps raninus [Linné] and Molva elongata
[Risso]). 1PLand 1Fig. 1907. 14p. Kr. 0.75.
Jons. ScamibT: On the post-larval stages of
the John Dory (Zeus Faber L.) and some
other Acanthopteryglan Fishes. ~ 1 Plate.
1908. 12 p. Kr. 0.75.

C. G. Jou. PETERSEN: On the laryal and post-
larval stages of some Pleuronectide (Zeu- |
gopterus, Arnoglossus, Solea) 2 Plates, 1909.

18 p. Kr. 1.25.

Bd.III, Nr. 2

»

»

»

M

»

»

»

»

»

»

»

1T,

11,

I1I,

111,

111,

111

IV,

IV,

IV,

v,

IV,

1V,

1V,
1V,

1V,

»

»

»

»

»

»

»

»

»

»

»

»

»

.JOHS. SCHMIDT:

. MEDDELELSER FRA KOMMISSIONEN FOR HAVUNDERSOGELSER

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

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

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

Jons. ScamipT: On the occurrence of Lepfo-
cephali (Larval Muraenoids) in the Atlantic
W. of Europe. 2 Pl. & 1 Chart, 1909." 19 p.
Kr.-1.50.

Jons.'Scumipt: On the distribution of the -
fresh-water Eels (Anguilla) throughout the

., world. I. Atlantic Ocean and adjacent regions.

A bio-geographical mvestlgahon 1. Chart.

1909. 45 p. Kr. 1.75.

A. C. JoHANsEN: Bericht iiber die danischen
Untersuchungen ' iiber die Schollenfischerei
und den Schollenbestand 'in der 6stlichen
Nordsee, dem Skagerak und dem noérdlichen
Kattegat. Mit 10 Figuren im Text. 1910.
142 S. Kr. 4.50.

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

noid’ larvae in their early (»Preleptoce-
phaline«) stages. 1 Plate 1913: 14. p Kr. 0.75.

* A.C.STRUBBERG: The metamorphosis of elvers

as influenced by outward conditions. Some

experiments. 1913, 11 p. Kr. 0.50.
A. C. Jouansen: Contributions to the biology

* of the Plaice with special regard to the Danish

Plaice-Fishery. VI. On the immigration of
plaice to the coastal grounds and fiords-on
the west coast of Jutland. 1913. 26 p. Kr. 1.00.

P. L. Kramp: Report on the fish eggs and
larvee collected by the Danish research steamer
»Thor« in the Langelandsbelt in 1909. With
6 Figures in the text. 1913. 39 p. Kr. 1.25.
Biarnt SzEmunpssoN: Continued marking
experiments on plaice and cod in Icelandic
waters. 7 Fig. 1913. 35 p. Kr. 1.25.
Jons.ScammT: Ontheclassification ofthe fresh-
water Eels (Anguilla). 1915. 19 p. Kr. 0.75.
O. WinGe: On the value of the rings in the
scales of the Cod as a means of age deter-
mination. Illustrated by marking experlments
1915..21 p. 'Kr. 0.75.

A. C. JonanseN: Contributions to the biology
of the Plaice with special regard to the
Danish Plaice- Flshery VIl. Marking experi-

_ments with Plaice in the North Sea off the

west coast of Jutland duripg the years 1906—

-1912. With supplementary observations on

the previous Danish experiments.
1915. 60 p. Kr. 2.00.

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

27 Fig.
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» VII,

“» VII,

» VII,
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VI,

Vi,

VI,
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»

»

»

»

»

»

»

»

»

»
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2 A. C. STRUBBERG: Marking Expeﬁments with

cod at the Feroes. 1916.

Kr, 4.00. -

24 Fig. 126 p.

. A. C. Jonansen: Marking Experiments with

Sole (Solea vulgaris Quensel) and Turbot
(Rhombus maximus L.) in the Kattegat and
Baltic Waters: 4 Fig. 1916. 18 p. Kr. 0.50.
Jons. ScuminT: On the early larval stages of
the Fresh-Water Eels (Anguilla) and some
other North Atlantic Murenoids. 4 Plates
and 14 Fig. 1916.°20 p. Kr. 1.75.

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

. A. C. StrusBeERG: Marking Experiments with
, Plaice and Lemon Soles at the Faroes in

1910—12. 28 Fig. 1918. 64 p. Kr. 2.25.

Jons. Scamipr: Stations in the Atlantie, ete.

1911—15. With two Charts and introductory
remarks.. 1919. 27 p. Kr. 1.50.,

A. C. JomanseN: On the large spring-spawning i

Sea Herring (Clupea hatrengus L.) in'the north-
west European waters. 14 Fig. 1919. 56 p.
Kr. 1.75.

A. C. Jonansen and KIRSTINE SwmiTH: Inves-
tigations as to the effect of the restriction
on fishing during the war on the plaice of the
eastern North Sea. 10 Fig. 1919 53 p. Kr. 1.75.
P. JESPERSEN:
larval stages of the Herring and the »Lodde«
(Clupea harengus L., and Mallotus’ villosus
0. F. M.) at Iceland and the Feroes. 1920.
10 Fig. 24 p. Kr. 1,25.

KIRSTINE SMITH:
Plaice from the North Sea July 1919—July
1920. 1921. 2 Fig. 68 p. Kr. 4.75.

A. C. JonanseEN: On the Summer-spawning
Herring (Clupea harengus L.) of Iceland. 1921.
4 Fig. 40 p.

A. C. Jonansen: The Atlanto-Scandian Spring

Herrmg spawmng at the Faroes 1921. 11 p.
Kr. 3.
J. P. JACOBSEN and A. C. Jouansen: On the

Causes of the Fluctuations in the Yield of some
of our Fisheries.

1. The Salmon and Sea Trout Fisheries.
1921. 11 Fig. 18 Tab, 48 p. Kr. 3.50,
Jons. ScamipT: Contributions to the Know-
ledge of the Young of the Sun-Fishes (Mola and
Ranzania). 1921, 1 PL. 15 Fig. 13 p. Kr. 1:50.
Erig M. PourseN: On the Frequency and
Distribution of Crangon vulgaris, Carcinas
menas and Porfunus holsatus in the Danish
coastal waters 1922. 4 Fig. 2 Tab. 18 p.
Kr. 1.65. . B o5
A. C, JouanseNn: On the Density of the Young
Plaice Population in the eastern part of the
North Sea and the Skagerak in pre war and
in post war years. 1922. 10 Fig. 10 Tab.
31 p; Kr. 2.50.

J. P. JacosseN and A. C. JomanseEnN: On the

Causes of the Fluctuations in the Yield of |

some of our Fisheries.

II. The Eel Fisheries, 1922. 20 Fig.

+.6-Tab. - 32 p. = Kr. 2.75.
" A.C. STRUBBERG:

Marking Experiments with
Cod (Gadus callarias’ L.) in Danish Waters,
1905—1913. 1922. 17 Fig. 27 Tab. 60 p.
Kr. 4.25.

KirsTiNE SmitH: Investigations of Plaice from

the Western Baltic June 1921—August 1922,
1923. 6 Fig. 14 Tab. 48 p. Kr. 3.50.
BiarNI SEMUNDSSON: On the Age and Growth

of the Cod (Gadus callarias L.) in Icelandic

Waters. 1923. 8 Fig. 35 p. Kr. 2.75.

On the ocecurrence of the post- ;

Damnish Investlgatmns of [

Bd.VII,Nr.4 KirsTINE SmitH: Qn the Plaice Population

» VII,

» ‘VII,

» VII,
» VII,

» VIII,

» VIII,

» VIII,
. » VI,

» VI,

» VIII,

» VIII,

» VIII,

Bd. I,

9 71

» 1,

Ml

» 1,

1501

of the Horns Reef Area in the Autumn of 1922,
1923. 14 Fig. 78 p. Kr.-5.50.

». 5 A. C. Joaansen: On the Summer- and Au-

»

»

»

»

)]

Nr.

»

»

»

»

6

7
8

Pt

1924,

“|volume of sea-water.

tumn-Spawning Herrings of the North Sea.
15 Fig. 119 p. Kr. 8.00.

P. L. Kramp: Fish eggs and larve collected
in the Belt Sea in March 1922 1924. 4 Fig.
19°p. < Kr-3:75:

Ap. 8. JEnseEN: On the Fishery of the Green-
“ landers. 1925. 31 Fig. 1 Chart. 38 p. Kr. 3.00.
A. C. JOHANSEN:
Currents upon the Frequency of the Mackerel
in the Kattegat and adjacent parts of the
Skagerak. 1925. 15 Fig. 26 p. Kr. 2.25,
BiARNI SEMUNDSSON;
of the Haddock (Gadus eglefinus L.) and the
Whiting (Gadus merlangus L) in Icelandic
waters. 1925. 8 Fig. 33 p.* Kr. 2.65.

A, C.JoraNsEN: On the diurnal vertical Move-
ments of Young of some Fishes in Danish
Waters. 1925. 11 Fig. 28 p. Kr. 2.25.
MarTiN Knupsen: A. Bottom Sampler for
hard Bottom. 1927. 2 Fig. 4 p.

A. C. Jonansen: Preliminary Experiments
with Knudsen’s Bottom Sampler for hard
Bottom. 1927. 3 Tab. ' 6 p. Kr. 1.25.
AnTton Fr. BRuun: Quantitative investigations
of the 0-group and I-group of the Plaice, Tur-
bot, Brill and Sole in the Skagerrak, Kattegat
and Belt Sea. 1927. 6 Fig. 11 Tab. 6 Charts.
30 p. Kr. 2.50.

AaGe J. C. JENSEN: An Investigation of the
Stock of Plaice in' the Southern Horns Reef -
Area in the Years 1925 and 1927. 1928.
13 Fig. 44 TaB. 63 p. Kr. 4.50.

Byarni SEmunpssonN: On the Age and Growth
of the Coalfish-(Gadus virens L.), the Norway
Pout (Gadus Esmarki Nilsson) and the Pou-
tassou (Gadus poutassou Risso) in Icelandic
waters.  1929. 7 Figurer. 37 p.  Kr. 3.65.
Ance J. C, JenseN: On the Influence of the
Size of the Stock of Cod upon the yield of
the Herring Fishery in the Kattegat, Belt Sea,
and Western part of the Baltic, and some
other causes of variations in the Cod and
Herring Fisheries. 1929. 3 Fig. 2 Tab.
16 p. Kr. 1.50.

Erix M. Poursen: Biological Investigations
upon the Cod in Danish Waters. 1931. 43 Fig.
29 Tab. 148 p. Kr. 10,00.

Serie: Hydrografi.
Martin Knupsen: On the organisation of the
Danish hydrographic researches. 1904. 7 p.
H. J. Hansen: Experimental determination of
the relation between the freezing point of sea-
water and its specific gravity at 0° C. 1904.:10 p.
N. BserruM: On the determination of Chlorine
in sea-water and examination of the accuracy
with which. Knudsen’s pipette measures a
1904. 11 p. Kr. 1.25.
J. N. NierseEn: Hydrography of the waters by
the Faroe Islands and Iceland during the
cruises of the Danish research steamer “Thor”
in the summer 1903. 8 Plates. 1904. 29 p.
NieLs BierruM: On the determination of

|Oxygen in sea-water. 1904. 13 p. Kr. 3.50.
MarTiN Knupsen: Gontribution to the Hy-
drography of the North Atlantic Ocean. 21
Plates. “¥3:p. Kr.5.7b:

J. N. NieLsen: Contributions to the Hydro-
graphy of the waters north of Iceland. 2
Plates 28 p. <3
J-P. Jacossen: Die Loslichkeit von Sauerstoff
im Meerwasser durch Winklers Titriermethode’
bestimmt. 1905. .13 S. Kr. 2.00.

On the Influence of the = =

On the age and growthy' -
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I Nr 9. J. N N[ELSEN

L~ » 12
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R 1 e 4

1150558

I1,

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

J. P.-JAcoBSEN: Mittelwerte von Temperatur
ung Salzgehalt. Bearbeitet nach hydrogra-
phischen Beobachtungen in danischen Gewis-
sern 1880—1907. 11 Tafeln. 1908. 28 S.
Kr. 3.50. i

J. N. Nietsen: Contribution to the understan-
ding of the currents in the northern part of the
Atlantic Ocean. 1 Plate. 1908. 15 p. Kr.0.75.
J.P.Jacossen: Der Sauerstoffgehalt des Meeres-
wassers in den dénischen Gewissern inner-
halb Skagens. 5 Tafeln. 1908. 23 S. Kr. 2.00.
» 13 KIRSTINE, SMITH:
Feuerschiffen Vyl und Horns Rev.
Textfiguren. 1910. 23 -S. Kr. 0.75. :
J. P. JacosseN: Gezeitensiroeme und resul-
tierende Stroeme im Grossen Belt in ver-
schigdenen Tiefen im Monat Juni 1909. Mit
7 Figuren im Text. 1910. 19 8.  Kr. 0.75.
MarTin KnuDsSEN:. Danish = hydrographical
investigations at the Faroe Islands in the
spring of 1910.- 2 Plates. 1911. 17 p. Kr. 1.00,
J:P. JacosseNn: Beitrag zur Hydrographie der
dénischen Gewidisser. 47 Tabellen, 17 Text-
figuren, 14 Tafeln. 1913. 94 S. Kr. 6.50.

» 10

»11

‘Mit 4
~»14

» 2

in dinischen Gewdissern in den Jahren 1909
—1910 und 1911. Mittlere Werte des Stroms
und Konstanten der Gezeitenbewegung. 1913.
43 S. Kr. 1.25.

J. P. JACOBSEN: Hydrographlcal investigations’
in Faeroe Waters in 1913. 15 Fig. 1915.
47 p. - Kr. 1.50.

J. P. " JACOBSEN: Contnhutmn to the Hydro-
graphy of the Atlantic. 7 Fig. 8 dlagrams

1916,. 24 p. Kr. 0.75. . - {
Tr. P. FunpEr: Hydrographie mvestlgatmns
front the Danish School Ship “V]kmg" in
the -Southern Aflantic and Pacific in- 1913
—14. 1916. 28 p. Kr. 1.00.

J. P. JACOBSEN: Hydrographjsche Untersuch-
ungen im Randers F]OI‘d (Jylland) ~1918:
46-S. Kr. 2.50.

Rk

» 8

1923. 78 p. Kr. 5.50. .

J..P. Jacoesen: Die Wasserumsetzung durch

den Oresund, den grogsen und den kleinen

‘Belt, 19257 20+ VII Tab.” 72 S.- Kr. 5.00.

» 10 BacGESGAARD-RasMusseEN and J. P. JACOBSEN:
Contribution fo the Hydrography. of the
Waters round Greenldnd in the Year 1925,

Gezeitenstroeme - bei den

J. P. JacoBSEN: Strommessungen in der Tiefe |

Current Measurements from Danish Lightships. |

‘Bd. I,

»EL;

s, L 8

» I,

> L

=y

» 1,

» I,

» II,

25 Flg 1930. 24p Kr. 2.00.

SKBIFTER UDGIVNE AF KOMMISS

Nr. 1 Joms. Scamint - Fiskerinndersegelser ved Island og

-

" 5 *BIARNI SEMUNDSSON :

Fzrgerne i Sommeren 1903. 10 Tavler. 1904. VI

-+ 148 5. Kr.5.00. Udsolgt.
»*2 MarTiN KNUDSEN:

‘Havets Naturlere.. Hydrografi.
Med s=rligt Hensyn til de danske Farvande. 10
Figurer, 4;T51vler. 1905. 41 S Kr. 1.75. Udsolgt.

3 Joman HigrT og C. (}‘."JOH. PeTERSEN; Kort Over-

sigt over de internationale Fiskeriundersogelsers
Resultater med seerligt Henblik paa norske og danske
Forhold. 10 Tavler. 1905. 54 5. Kr. 3.50.

4 MARTIN KNUDSEN C. G. Jon. PETERSEN, C. F. DRECH-

De - internationale  Hav-
1908. 28 5. Kr.0.75.

Overs;gt over Islands Fiske
med Oplysning-om deres Forekomst, vigtigste bio-
logiske Forhold og gkonomiske Betydning. 1 Kort.
1909. 140 S. Kr 2.25.

seL, C. H. OSTENFELD :
undersggelser 190_2—07

Nr. 6°

-»_.7

» 8

e

»10

O s

' » 8

»al;

' . logi.

Serie: Plankton.

OvE PAULSEN: Plankton- Invest;gahons in the
walers rm.md Iceland in 1903, 2 Maps. 1904."
41 p. 3
C. H. OSTENFELD: On two new marine species
of Heliozoa occurring in the Plankton of the
North Sea and the Skager Rak. 1904, 5 p.
{Kr. 2.00. : %
OVE PAULSEN: On some Peridinez and Plank-
ton-Didtoms. 1905. .7 p. Kr: 0.25.
~» 4 Ove. Paursen: Studies on the blology of
- Calanus finmarchicus in the waters round
Iceland. 3 Plates. 1906. 21 p. Kr. 1.75.
Ove Pavrsen: The Peridiniales of the Danish
“Waters 1907. . 26 p. - Kr. 0.75. !
.C. H. OsTENFELD: On the immigration of
Biddulphia sinensis Grev. and its occurrénce
in the North Sea dufing 1903—07 and on its
~ use -for the study of the direction and rate
of flow of the currénts. 4 Charts and 5 Text-
Figures.  1908. 44 p.  Kr. 2.50.
» 7 Aue. BRiINkMANN: Vorkommen und Verbrei-
- tung einer Planktonturbellarie Alanrina com-
posita Mecz. in danischen -Gewéassern. 12 Fi-
guren und 1 Karte. 1909,
Ove Pavrsen: Plankton mvestlgatlons in the
waters round Iceland and in the North Atlantic
in-1904 = 9 -Figures. 1909 57 p. Kr. 1.75.
-ANDREAS OTTERSTROM: Beobachtungen tiber
die senkrechten Wanderungen des. Mysisbe-
_ standes in der Ostsee bei Bornholm in den
Sommermonaten 1906 und 190? 1 Fig. 1910.
10:S. Kr. 0.25.
C. H. OSTENFELD: A.rev131on of the marine”
species of Chatoceras Ehbg. Sect. Simplicia
Ostf. With 24 Figures in the text. 11 p.
J. P. JacopsEN and OveE PAULSEN: A new -
apparatus for measuring the volume of plank-
ton samples by displacement 6 p. 1912
| Kr. 0.50.
P.L.Kramp: Medusz, Ctenophora and Chmtog-
nathi. From the Great Belt and the Kattegat
in 1909. 1915. 20 p. Kr. 0.75. :
Ove PAuLsEN: Plankton and other biological
investigations in the Sea around the Faeroes
in 1913. 6 Figures 1918. 27 p, Kr, 2.00.
Gustawa AprLeER et P. JEspErseN: Variations .
- saisonniéres chez quelques Copépodes planc-
toniques marins. 1920, 21 Flgures 39 Tab.
46 p. -Kr. 3.00. :
P. JESPERSEN : Investigations on the Food of
the Herring in Danish Waters, 1928. 12 Flgures
160 p. Kr. 10.00.,
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"ANDREAS OTTERSTROM: SlIdens Afhaang1ghed af.
farskelhge hydrograﬁskg 08 meteorologlske Forhold
i Store Beelt. 2 Textfigurer.” 1910. 52 8. Kr. 1.00.

‘A. C. Jonansen: Om Redspmtten og Rodspaettefiske-

riet i Beltfarvandet med ~nogle Bemerkninger om
de evrige Flynderarter og Flynderfiskerier i samme
Farvand. 23 Tavler, 14 Textﬁgurer 1912; 158
Sider. 'Kr. 3.00.

~Jons. ScamipT: Danske, Undersagelser i Atlanter-

havet og Middelhavet over Ferskvandsaalens Bio-
3 Tavler; 5 Textfigurer. 1912. 33 Sider.
Kr. 1.50. ;
A C;JoHANSEN ogJ CHR Lorring: Om Flskebestan-
den og Fiskeriet i Gudenaaens nedre Lab og Randers
Fjord. — With an English: Resumé. 4 Tavler. 42
Textfigurer. . 1919. 169 Sider. Kr. 3.75.

Erig M. PourseEn: Om Hummeren og Hummer-
fiskeriet i de danske  Farvande. 6 Textfigurer.
1927. 42 Sidﬂ'er.f Kr. 1:00. : '

The name: »Komxmssuonen for Havundersagelserc ‘has from: the 15t of- Septemher 1926 been changed'
to: »Komm:ssionen for Danmarks Fiskeri- og Havundersngelserc.

15 S. Kr. 0.50.





