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I. Introduction.
A. General Remarks.

oLLOWING on the report published 1916 concerning marking experiments with cod at the Fzroes in

1909—13 (16), the present account of marking experiments with plaice and lemon sole in the same
waters, during the years 1910—12, is now issued. All the experimenls were carried out by the Danish
institution “Kommissionen for Havundersegelser”.

The experiments of 1910 and 1912 were made in early summer; those of 1911 in late summer,
comprising abt. 1200 plaice (PL platessa) and abt. 400 lemon soles (Pl microcephalus). All of these last,
~and abt. 700 of the plaice, were captured, marked and liberated in Vestmanhavn in Streme. Of the
remainder, some (abt. 300) were transplanted from Vestmanhavn to a point off the west end of Vestman-
sund; olhers (abt. 200), caught and liberated farther to the north, al and off the north end of the sound

belween Streme and @sters. The following table

shows the exact numbers marked. Table 1. Number of each species liberated.
l Ordinary Marking .
B. The mark and hOW afﬁxed- Year and month | Experiments with Transplanted
¥ of liberation a2 : Plaice
In all the experiments, both for plaice and B o banes G|
lemon soles, marks of the same lype were used, viz. 1910 May .......... ‘ 498 200 —
two bone buttons with bronze numeral plate connected 1911 Aug.—Sept..... 45 184 s
“_7 . . “ . p 1912 May—June . ... 167 4- 200 — 301
with a silver wire, the so-called “Danish Type 1908” ‘ —
(16). The mark is affixed close under the middle s e ot ‘ .

of the dorsal fin, with the silver wire thrust in

between the interspinal bones (15a). IExperience has shown that these marks, when used for plaice, are
far more durable than marks of the same type affixed to cod. This is presumably due to the fact that
with cod, the mark is so placed that the water from the gill-openings is constantly washing over the
bone and bronze, and affects the materials to some extent, which is not the case with the plaice. Another
point which may in some way impair the durability is that the cod are in constant movement, so that the
mark is continually exposed to further action of the water, whereas the movements of the plaice are far
less violent and less extensive. — Apart from this, the structure of the bone used for the marks, as well
as the thickness of the bronze and the depth of the lettering cut in the plate, are all of the highest import-
ance as regards the durability of the mark as a whole. Slight differences in these respecls between the
various series of marks can therefore count for much in the long run. ‘

C. Treatment of the fish before and after marking.

Both plaice and lemon soles were taken in an eel hand-seine drawn either to the shore, or, (in
1910) to a ship at less than 20 metres depth. In some few cases where the fish were not marked at once,
1.




: plaice from the stated length (I) by the formula EW =
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the catch was preserved in a well-boat until wanted. Most of the markings — over half the number —
were made by the Captain of the “Thor”, Capt. G. HANSEN, working from a hired vessel; the remainder
were carried out on board the “Thor” during the stay in Vestmanhavn from the 17th to the 21st May 1910.

As in the case of most of the cod experiments, so also here, the weight (in gr.) and length of all
marked fish were noted. The sex also, was noted for all plaice marked.

D. Shrinkage after capture.

-

A certain amount of shrinkage, apparent both in length and weight, always takes place between
recapture and subsequent measurement. In the great majority of cases, the loss in length is so very

slight — less than 0.5 cm — that we have disregarded this entirely. Only where it is specially noted
that the fish had become dry, or had suffered damage, etc. is the slated length corrected (see lists, and
11 e). — Loss in weight is likewise disregarded in the case of fish taken by Danish or Fzaroese fishermen

and measured whole immediately after. It is otherwise with the large numbers of plaice! recaptured
and reported by foreign fishermen. In most of these cases, the fish arrive at the office (generally the
Board of Agriculture and Fisheries, London) iced and gutted, and not until 10—20 days after their re-
capture. Only in the very rare cases where weight (and length) of the entire, undamaged fish is slated
have we disregarded shrinkage. In all other cases, we have endeavoured to correct the weights given.

In the English marking experiments BorLEY (1a, p. 20) calculates weight (W) of the recaptured
i%K, where K is a constant, the length and weight
coefficient (coefficient of “condition”) varying with the season and region, % 1. Thus in the southern
North Sea, for instance, with the Dogger Bank, the value of K is indicated as fluctuating from 0.89 to 1.17
(1a, pp. 19 and 20), or about 1.00 February—May, 1.09—1.13 June —December chiefly for sizes << 40 cm
(19 p. 26), likewise in the eastern North Sea (11b, p. 58).

For our present purposes, I have in the first place attempted a determination of K given below
for the Feeroe waters, and further, endeavoured directly to measure the shrinkage occasioned by gulling
and subsequent storage (icing) of the plaice.

The measurements were carried out in May 1910 on board the “Thor” and in the winter 1910—11
on the Inspection vessel; all the remainder by Capt. G. HANSEN, of the “Thor”. In calculating K we
have throughout reckoned with a “mean length” of 20.5, 21.5, 22.5 cm etc.

Disregarding the sizes most poorly represented, especially those below 20 em with the often very
high values for K, we find (see Table 2) that in all four samples, K in the Vestmanhavn plaice is as a
rule > or — 1.20, only in a few cases <C 1.18 (to abt. 1.13). It further seems, that thc conditions of
nourishment in summer (June—July 1912) must be particularly favourable for the younger fish (< 25 cm)
where K is = 1.22, while for sizes 25—45 cm it lies between abt. 1.18 and 1.20 inclusive. The plaice of
Vaag and Ejde appear to thrive still better, K being here abt. 1.30 in over half the cases, and > 1.23 in
most of the remainder.

At the Fwmroes then, we must in all above cases reckon with a higher value for K, than that
arrived at in the cited investigations (1a, 11b and 19). It is practically only in fish > 40 cm, measured
in the eastern North Sea (11b) and in Area D2 of the northern North Sea (1b, p.86), that we find in
late summer similar conditions to most of those from the Feeroe waters, viz. a coefficient of abt. 1.10—
1.20— > 1.28.

With the greal fluctuations in K apparent from the above, it will be understood that we do
not as yet know enough to give any reliable mean value for this applicable to the Feaeroe walers as a

1 No marked lemon sole was recaptured by the foreign fishery.

2 First noted by D'Anrcy THompson (HEeINckE, in Die Beteiligung Deutschlands an der internationalen Meeresforschung,
IVIV Jahresbericht, Berlin 1908).



whole, and trace its varia-
tions with season, area and
size. The question might
well be taken up by future
investigations. For the pre-
sent, at any rate, we cannot
as BorLEY did by means of
K correct the stated weights
of recaptured fish.

The attempts at
direct correction for
shrinkage are shown in
the Table 3 below, where all
requisite information isgiven.

A striking feature,
though easily understood, is
the fact that the weight of
the gut, etc. in the freshly-
caught Fzeroe fish makes up
abt. 8—10 %0 of the total
weight, while in the half-
starved fish landed in Copen-
hagen, from the well-boats,
the proportion is only abt.
4—6.5 °/o. The shrinkage for
the ten-hour period is in-
considerable, abt. 1—2 %o; it
is otherwise, however, after
the lapse of the longer time
when the fish have been
iced. In the course of these
21 days, the fish have lost
nearly as much in weight
(abt. 7—10 °/0) as the freshly-
caught Faeroe fish lose
by gutting.

As regards those of
our marked fish which were
recaptured by English fisher-
men, these were treated in

b

Table 2. Value of K, the index of condition of plaice from different localities
at the Faroes.
Value of K No. of specimens
I_-'EDSUJ Vestmanhavn Vaag | Ejde Vestmanhavn Vaag | Ejde
euibai Febr June || June § June | June
r.| May | June | July Febr. | May | June | July
1911 | 1910 | 1912 | 1912 [ 1922 | 1912 || 1911 | 1910 | 1012 | 1012 | 1912 | 1912
14
] et 1.31 1
18 25 s - 1.24 o 6
f et e 4 1.63 | 1.22 1 1
14....... 1.34 i % 6 =5
3 | . 1.14 || 1.66 o 4 3
16, ...... 1.67 | 1.32 | 1.38 | 17 5
i B 1.68 | 1.23 || 1.31 ol 1 22 11 -
1HCL I M 157 | 1.28 || 1.33 || 1.7 L 26 12 3
T e 127 (134 || 1.64 22 18 6
20, ; " 1.26 | 1.31 || 1.52 o 13 24 14
Ul vn 1.31 it 1.22 || 1.29 | 1.38 1 " 4 24 20
DR e e 191 (132 | 123 [ 127 | 131 o 9 2 1 18 21
2B e 116 | 1.4 | 136 | 127 | 1.29 || 1.27 2 7 2 5 17 24
L A 136 | 115 [ 123 | 122 | 134 | 1.29 1 11 i i 4 3 L
T .. 1.16 [ 1.20 | 1.24 ¥ 130 s 9 8 6 5= 21
26, rosivie 121 | 118 | 1.24 | 1.28% | 1.24 | 1.31 1 6 16 4 1 21
W iwnn | 128 | 124 | 1.26 | 1,17 1.28 2 6 156 4 4
21 1.24 | 1.16 | 1.22 | 1.16 iz 1.29 4 T 15 9 o 6
29 s s 127 | 122 | 1.20 | 117 || 1.32 | 1.29 16 10 32 9 1] 5
30....... 1256 | 1.18 | 1.22 | 1.16 T 1.27 13 6 a3 5 i 5
Sl ame 4= 123 118 | 1.19 | 116 | 1.23 . 36 14 47 3 1 -
89, s 1B 109 ] 1200 | 118|129 1.23 55 29 68 (6] 6- 2
A b 121 | 117 | 139 | 136 [ 1.33 | .19 62 35 95 5 8 2
5 120 | 1.18 | 117 | 1.25 || 1.36 || 1.25 56 30 76 5 7 R
3b....... 121 [ 119 [ 120 | 118 | 1.34 | 1.28 || 45 37 5 8 3 9
36.......1120 | 1.20 [121 | 120 | 140 | 1.26 48 27 42 6 1 T
37....... 01124 | 120 | 120 | 1.13 || 138 | 1.23 28 24 30 6 1 11
DB, e 117 | 121 1 118 | 115 | 126 (123 18 26 23 2 I 4
B e s oo 115 | 122 | 119 o 1.26 22 28 21 .. 8
i 1.24 | 1.20 | 1.16 £ 140 | 1.23 7 37 156 5 2 | 6
1l [ 130 [ 121-( 1.20 | 1.23 119 11 27 14 1 4
42 ...... 120 | 122 | 1.16 124 4 35 11 4
& TR 118 | 191 | 1.19 1.32 4 24 S 3
A4 vy 1.25 | 123 |-1.19 1:89 3 17 3 1
L A 128 | 120 |(1.32) 121 | 4 | 1 2 3
1 T 119 | 125 | 113 L 1 8 1t i
47, ... 124 | 121 | 1.10 1.03 2 10 2 1
48.. ... oo 1900 | 128 138 | . 9 1 1
49, ... ... 117 | 1.26 | 1.22 4 1 2
B0=x v s i 1.20 | 1.30 - 1 2
B e 1.09 | 1356 [ s 1 1 s
B o 5 = 143 o .
56....... 1.58 1
|

about the same manner as in our experiments. First gutted, then iced in the hold of the trawler for the
rest of the voyage, the average duration of which may be taken as abt. 14—16 days'. We do not know
the exact length of the voyage in each separate instance, nor can we say what time elapsed between ihe
landing of the fish and its arrival at place of registration. In cases where the facts are known, there is

1 Average duration of the voyage of English steam trawlers in this region being in 1906 and 1912 15.8 and
respectively (Bd. of Agric. & Fish.: Ann. Rep. on Sea Fish.). Aberdeen trawlers have a shorter run, average length is only 10.5 days (18 b—c).

14 days
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as a rule less than 20 days, often only abt. 8 days, between caplure and registration. Thus, though we
cannot arrive at any certain determination, we may be justified in reckoning with a total shrinkage
according 1o size amounting to abt. 10—12 % of the gulted weight, and such percentage has accordingly
been added in all calculations for increase of weight in the following.

The shrinkage in length is in our experiments so slight, abt. 1—3 mm for the iced fish, that we
have, as mentioned above, generally disregarded this in the growth calculations.

The figures found for growth of the marked fish must be taken as minimal values, deviating,
however, only slightly from the true value, even in the case of weight increment. As to how far the

Table 3. Loss of weight in plaice by gutting and storage.
The indices denote number of fish measured.

Experiment with Faroe plaice 21 June 1910 Experiment with plaice landed at Copenhagen November 1915
Length, Weight [}‘OSS of .weigll;t A . Length, Weight Loss of .w&:ight Shri'nkage aFte1‘
quite fresh quite fresh | Y gt:ttmg i |=hrin “‘lf"' af:te: quite fresh quite fresh b)f gt;ttmg, B) ‘stmz:‘ge 0;17 N 5
and entire and entire (a) /8y O‘f & ho:}us s.lm(z)lge and entire and entire (a) 1 o Ot: * ﬁo.m g b=t bl
i G in gr _(meazllufcf at SfC. u; lo . in gr ) [mea;fnterll _I“ lo of a—
) . immediately of a - | i Immediately after after
average avers 2 a
(- ge) (average) siter gutting) ‘ (average) (average) after gutting) | 4 days | 2l days
Bl; 58%) .. .. .. . 2375, 116 0.8 473, 1410, 4.04 2.6 9.4
45—49 (47.00%). . 1323, 8.9 2.8 (42.5,) 950, 6.4 2.1 6.9
40—44 42.0)%). . 1050, 9.9 2.3 36.7, 388... 631, 4.9 32 8.6
35—39(37.0) ... 662, T8 1.8 30.5, 343 ... 130, 6.4 3.6 10.5
30—34 (32.0) ... 442, 8.6 1.2

*) all @, exc. one.

growth here may differ from the normal, this is of course another matter. The treatment to which the
fish are subjected in course of the experiments will presumably in many cases produce a certain shock
calculated to retard growth (6 g) though the effect will probably hardly last for many months. Even
where serious infection has arisen in the wound caused by the mark, as is somelimes the case, this has
not visibly affected the growth, at any rate, not for any length of time.

E. Records of recaptures.

The plaice fishery at the Feeroes is carried on almost exclusively by foreign trawlers, i. e. English
and Scottish, and most of the records of recapture are therefore derived from these quarters. Through
the Board of Agriculture and Fisheries, and the Fishery Board of Scotland, we have received a very great
number of valuable weights and measurements of fish sent in to these institutions. The Marine Biological
Association of the Uniled Kingdom, also the Department of International Fishery Investigations, the Scottish
North Sea Investigations, represented by Dr. T. W. Furton, and the Dutch International Fishery Investig-
ations, by Dr. Repekg, have likewise furnished us with a large and valuable material of reliable inform-
ation concerning recaptured fish. The Fezroes themselves have contributed but very little in the case of
the plaice. The position here is exactly the reverse of what we found in the case of the marking ex-
periments with cod (16). Nevertheless, we have on this occasion also lo thank Hr. Fuldmeegtig @sTER, of
Thorshavn, and Kebmand I. REinerT, Vestmanhavn, for valuable information. Most of the recaplures
within the territorial limit were made by the Inspection vessel at the Islands, the Danish Government
boat “Beskytteren”, whose various commanders have kindly undertaken to collect information as to the
marked fish taken on board the vessel. That the records thus obtained are unfortunately in many cases
of little use is owing to the fact that the crew was changed from lime to time, so that it was extremely
difficult to get the requisite uniformily and care in handling, especially as regards the measuring and
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weighing of the fish. We are, however, gratefully indebled in particular to Capt. RersyE and Hr. Under-
intendant Hyrup, for useful material of weighings and measurements.

Lastly, but by no means least, I have to thank my Chief, Dr. Jous. Scumipr, Head of the Danish
Atlantic investigations, in the first place for having entrusted me with the task of dealing with the data
here concerned, and I am further indebted both to him and to Dr. A. C. Jouansen, Head of the Danish

Fishery Investigations, for the kindly inlerest and valuable advice which both have accorded me through-
out the whole course of the work.

[I. Experiments with plaice.

The various experiments with plaice are set forth below (see also Fig. 1).

Table 4. Locality and extent of the experiments with plaice at the Faroes 1910—1912.

‘ Position Depth (m) at
| — Reool' | ey
Series of experiments | Year & Month ‘ fished in liberated in fish libested
(Central position (Central position capture | liberation | marked
approximately) approximalely)
I 1910 May Vestmanhavn Vestmanhavn <22 < 22 498
Ordinary (62°8.7" N, 7°9.3'W) {ibid.) i
Marking Experiments || 1911 Aug.—Sept. - = <20 e 45
1912 June — _ <l dia 167
11 1912 May—June Vestmanhavn at Slettenzes, off < 20 55 301 301
Transplantation Vestmansund
Experiments (62°10° N, 7°16'W)
111 1912 June Sundene between Sundene 3 9 126
Ordinary Haldorsvig & Eide (ibid.) I
Marking Experiments (62°17.5'N, 7°0.5'W) 200
v 1912 June Sundene N of Myling 9 81 6 I
Transplantation (62°20" N, 7°09 W)
Experiments

It will be as well to begin wilh the experiments in Vestmanhavn, as being the most extensive.

A. Experiments with plaice from Vestmanhavn.
a. Ordinary marking experiments (Experim. Group I).
1. Locality and date.

Vestmanhavn is a short (length abt. 1 mile) and sharply curved fjord branching off laterally from
the sound running NW.— SE. belween Streme and @sterg (Figs. 1 & 2). The outer part of the fjord, reckoned
to a line belween Stiggjur and the mouth of Gasaa, forms its broad estuary into the sound, the depths
here are for the most part between abt. 20 and 50 metres. The middle porlion, which runs N-S. up to
the line Greenanzes-Nesset, is of more or less equal breadth (abt. 500—700 m) throughout its entire length.
On the easlern side there is a bank with up to abt. 5 m of water, this is the Bank (“Pladen”) often
referred to in the following, where the botlom is suitable for seine fishing (small stones, with some
Laminaria vegetation). The inner part of the fjord runs very shallow, especially on the eastern side, where
the small rivers, ['osaa and Bredeaa, have their oulflow.

In this fjord, “Kommissionen for Havundersegelser” has instituted a series of investigations, fishery
experiments and markings, from the “Thor” in 1903, 1904 and 1910, and also, from a hired vessel under
the command of Capt. G. Hansen, in 1911 and 1912. These investigations have, among other results,
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shown that a rich stock of plaice grows up in this fjord; in the innermost, shallow waters we find the
two youngest year-classes, farther out, along the north-western side and on “Pladen” the older, but not

It is from this group, the plaice mostly of 3—5 years old, that the very great
710 4-" ‘

yet fully grown fish.
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Fig 1. Marking Experiments with plaice at the Fzeroes
1910—1912. The circles indicate places where marked
plaice were liberated (p. 8).

majority of our marked fish were drawn (vide infra).
the experiments reveal a continually increasing emigralion of these growing fish

Fig. 2. Vestmanhavn Fjord in the Streme.

And we may here at once point out that most of
during the first, second

and third years after marking, out to the sea outside Vestmansund and farther out over the coast bank,

where the fish remain as fully-grown and spawning.

Table 5. Marking experiments in Vestmanhavn 1910—1912.

No. of plaice Locality of
P B Year and Month |
. - ear and Month
Experiment libe- recap- C Liberation
apture
rated | tured Ceniral Position

la ... e 1910 May 17 39 12 At Neesset, 15—0m
LB e s 0 — — 19 64 18 Between Nes | .

and Egilsnes f 16-8m.
Tig & s s s — — 1821 406 152 - - 22—3m

498 182
LR 19_11 225123 } i 3 On the Bank 20—6m
2 — Aug.25&26| 10 4 | Inside Graennans (at I In Vestmanhavn
3--0m (62°8.7'N, T°9.3'W)

DG i — — 29 9 0 Innermost part of the

Fjord between Fosaa

and Bredeaa
P s QRN — Sept. 1 19 ~ 6 At Greennanees, 12—0m
45 13
T 1912 June 6, 8 167 €0 Inside Grznnanzs
Total ... | 710 1 255 %)

*) | 36 plaice recorded recaplured from the Fwroes, but without serial no. ele.
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Of the marking experiments during these three years in Vestmanhavn, those of 1910 and 1912 are
best comparable, as in both these years, work was commenced in early summer, May and June, whereas
the small experiments in 1911 were not carried out until laler, at the end of August.

2. Size of the marked ﬁ_s.h.

The table below, showing the length of the fish marked in the different experiments, will afford
some indication as to the composition of the stock in different parts of the fjord; it should be borne in
mind, however, that no fish of less than 20 cm were marked at all.

Table 6. No. and size of plaice, captured and liberated in Vestmanhavn or transplanted to
off Slettenzs. 1910—1912.

Captured by hauls
Initial sizes At the inner- Inside At On the Bank At different locali-
i e Around Nes-| most (east-) Geahanas, et ties. Single catches
B 1 .
set, 15—0m .end of the i 19—0m <15—3m 99 3m 20—6 m mixed together,
fjord, 3—0m 22—0m
Exp.1a Exp.2c Exp.2b Exp.2d Exp.1b Exp.1c Exp.2a Exp. 3&11%)
d ? g 9 g @ g @ g 9 g 9 3 @ d Q
20—24.. ... 13 13 5 1 3 1 .. .. 1 1 L 2 - 6 (4) 5(1)
26—29. . ... 6 9 3 2 4 1 5 5 6 i S o 53 (6) 27(3)
30—34 3 1 1 13 9 61 31 1 .| 104 (44) 99 (69)
356—39.. ... : 1 6 2 4 6 73 56 1 2 63 (68) 62 (62)
40—44. . ... 1 2 2 8 38 92 ik 2 7(7) 29 (29)
45—49. .. .. sl i g1 s els 5% o 1 o 1 6 32 L s 4 5(5)
50564, .. .. .. .. - o » s 2o i3 i i - 2  x s 23 2(2)
56—59. .. .. = o : & X 2 - .. " . .. - - " g} 1(1)
Total { 19 20 8 1 9 1 12 T 24 30 185 220 J 3 4 233 (129) 230 (172)
] 29 5 10 19 54 405 I 7 468 (301)

*¥) The figures in brackets indicate Lhe plaice transplanted (Exp. 11, see p- 22)

Fishing was carried on partly from the “Thor” (in 1910) partly from the shore with eel hand-
seines at various places along the fjord, mostly on or near the bank “Pladen”, between Egilsnzes and Neesset.

In the innermost part of the fjord, within the line Grennanaes-Nasset, in 15 m water, most of the
fish belong to the size category small; i. e. sizes over 35 cm are
rare. On the bank, (Pladen), the great bulk of the stock is ™
composed of a mixture of small and medium plaice, 30—45 cm
most with average lengths abt. 38 cm (Exper. 1¢). A mixture
of catches from different places inside the fjord limit, but
mainly from the bank, as in 1912, (Exp. 3 and II), is seen to ™
consist mainly of small plaice, average length abt. 33 cm or
32.2 (d') and 345 (2). The limit between small and medium is
here taken at abt.33 cm. Plaice of larger size are not found in

g

any considerable number in the fjord. The full-grown fish live ™

600
on the coast banks round the islands, or in the more open —
and deeper — fjords. "

The weight of the fish taken in the innermost waters
of the fjord averages abt. 200 gr; that of the bank fish *
abt. 700 gr.

The ratio between length and weight has

tho 20 22 2% 26 28 30 32 3% 3 3 W O M % 1/ 50

Fig. 3. Ratio between length and weight
been previously referred to (p. 4). Fig. 3 gives a graphical of the Feroe plaice (1911—1912).
Fiskeri. 2
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illustration of this, based on measurements from May—June 1910, and 1912, males and females taken
together.

For further illustration of what is stated on p.4 with regard to the considerable weight of the
Feweroe fish, it will be interesting to compare this curve with a similar one given by Furton (6 e) for plaice
from the northern North Sea.

Making allowance for the different way of classifying the material according to length, and com-
paring for instance our weight average for the 30 cm fish — i.e. those from 30.0 to 30.9 em — with
his for 30.5em — i. e. 3025 to 30.75 — etc. we find thal the curves take more or less the same
course, that for the Faeroe fish, however, running decidedly higher. The distance between them is from
0.1—0.6 of the distance between the ordinate points, corresponding to a difference in weight of 29—60 gr
per length, and thus further confirms the difference already noted between the weights of the fish from
the two regions.

As regards the relation between males and females, the table shows — most distinetly in
the fish from the bank — that the males are in the majority among smaller sizes, the females becoming
continually more predominant among the fish over 40 cm. In Exp. 1e, the average sizes for male and
female respectively are 36.2 and 39.7 cm, resp. 624 and 817 gr (cf. FuLton’s figures from East of Scotland).

3. No. of recaptures.

As mentioned above, the Faroe fishermen themselves take praclically no plaice at all. Quite
locally, stake nets etc.,, have been tried for a short time, but soon relinquished again. From the Danish
Fishery Inspection vessel alone are derived practically all the records of recapture up in the fjord. Not
until the plaice have reached the age when their migration to the greater depths on the coast banks
outside Vestmanhavn elc. begins, does the foreign fishery commenee to take part in the recaptures.
We have therefore, in working out the results, to distinguish belween these two methods of capture.

Table 7. No. of plaice recaptured from the experiments in Vestmanhavn, 1910, 1911, 1912, within and

outside the fjord.
(The figures in heavier type indicate plaice recaptured in Vestmanhavn),

Ly =]

Exp. No. and kd:g No. of months between liberation and recapture EE Eg
Years 5| . bV ; M . o [ =
211|2[3|4/5|6|7|8 |9 |10[11/12}1314 16[16/17]18/19/20[21 22123 2425 2627l2,831|3233@4%56”3?‘39‘43’48@2 sl &

LS il B | L gt =) =

1a b,c 6|..|1|8|3|19(8|..18/8 (6| 4. .16 . [..]..[.-[8. [ o { e ] 88 1T
1910 ool oo ]e L2110 T|T (94147 2)4(2(1]1)1({4|7(3|3(|3|1(1|2)..{1]|2|3|11|..|1|..[1] 96|19.5
2a b, cd Ao 10 0 o O 8 o o8 e Bl e LM o ot Rl O S O R | . =3
1911 P L e O o SRR P e L T P | | S ) SR O e (R, 1] ) | QR 1 -

3 .._.1..14..17,.‘.._....122..112i.A...,1..<.. O R O Y U OO WO 4 B
1912 ....‘.....1..21911..1...l....lfiiéllll..S....l...,......].. 35|21
167 0 O YO Y O R D O (11
AilExperim.”’ll(){...._..... ] e e ! ,254‘35.8

The table shows the total number of recaptures from all experiments, those in the fjord itself
and those in the sea outside Vestmansund being noled separately. Out of 710 fish marked, 254, or 35.8 °/o
in all were recaptured, 137 (19.3 °/o) outside, and 117 (16.5°%0) in Vestmanhavn. The experiments of the
three years show, despite the difference in the numbers embraced, a surprising uniformity in the percenlage
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of recaptured fish, the values being 36.6, 28.9 and 36.0 °/0 of which 17, abt. 16 and 15°%o in the fjord it-
self, and 20, 13 and 21°%o outside. It should here be noted, however, that there were doubtless con-
siderably more taken, at any rate from the emigrated fish from these experiments; we have in course of
time received from the FFeroes alone no less than 35 “returns” with the number lacking or illegible, so

Table 8. Synoptic table showing °/o of recaptures of plaice, liberated in Vestmanhavn
May—]July, 1910—11—12.

Number of years within recapture Total
e 90 recaptured¥)
Initial || No. of = 1_ 1—2 2—3 3—4 4—5H i
,Sizes ??h':h_ st'z; %o recap- j %l recap- || %o recap- | °lp recap- || °/o recap- | ®lo recap- || °lo recap- | %o recap-
Iy em [ IDERe tured in tured tured in tured tured in tured tured tured | in Vestman- outside
Vestman- | outside | Vestman- | outside | Vestman- | outside outside | outside havn V.
havn V. havn V. havn N N V.
g @ g 9 g @ g e g 9 g @9 g 9 g ¢ g ¢ g @ g 9
20—24 | 27 17 | 11.1 177 | .. .. .. .. 42 11| .. . 87 .. 9.5 .. ..o T |11, 179, [185, 11.8,
25—29 | 73 46 | 123 174 | 2.7 .. 6.5 15.8 81 20| LT s 57 64 45 .. g .. ||19.2,,304,,/164,, 6.5,
30—34 | 138 73 | 160 205 | 130 14 | 41 53 | 143 88| .. 21 | 50102 .. .. ! o [ 188542610, 5] 26.0,,15.1,,
36—39 | 84 67 |131 149|165 15| 14 18 | 200 143 | .. ..o | 21 43 5 i s .. || 14.3,5 164, | 31.0,, 16.4,,
40—44 | 41 102 | 146 49| 98 49| .. 22 [129 76| .. SO I s s - .- 11464 6.8,,|19.54 12.7,,
4549 6 34| 0 59| .. 147| .. .. | 16.7 148 || .. - .. iy .. .. 2 | 59, [16.7, 26.5,
650—b4 P . - B : s ok
Total (| 369 341 || 13.8 126 | 100 35| 3.2 42 | 132 91| 04 04 | 43 39 | 20 0 0 04 ]16.6;, 16.4,,] 263, 13.5,,
d =& Q{ 710 13.2 6.9 3.7 11.1 0.4 | 4.1 (.88 0.2 16:5, 44 19.3, .,

*) The small indices denote numbers of specimens recorded. 35'8254

that it was impossible to determine how they should be distributed among the various experiments
there made (cf. Table 5).

As regards the time the fish have remained in the sea between marking and recapture, we find
that in the fjord, the overwhelming majority of the recaptures were made during the first year, and al-
most all the remainder in the second year after marking. The emigrated fish first reappear in the second
half of the first year, and thereafter, we find them distributed throughout the second and third years,
with some few recaptures still later, in the fourth and fifth year after liberation. The recaptures are not
evenly distributed throughout this period, most of them falling within abt. 9—13 or abt. 21—25 months
after marking; in other words, in spring and early summer of each year, as the markings were carried
oul in May and June (1910 and 1912). The numbers and sizes taken each year will be seen from the
table ahove, showing results of all experiments taken together, the initial size, sex, and migration, (if any),
being here noted.

The marked decrease in the number of recaptures in the fjord, and the increase in migration
from year to year, have been referred to already. It will further be noticed that while in the first year,
il is the medinm sized plaice that are chiefly caught, it is, as lime goes on, fish of a smaller initial size
which are recaptured as emigrated.

The Table 9 here appended illustrates this feature in the separate experiments. It is particularly
noliceable thatl apart from the small 1911 experiments, 2a-—d, the experiments with larger initial sizes
l1c and 3 (1910 and 1912) show a practical cessation of recaplures of emigrants by the end of the third
year, in contrast to the 1910 experiments (1a and 1b) with plaice of smaller sizes.

Altogether, we find that in the first three years after marking, up to 13.4 % of the stock of plaice
in the fjord is annually taken by fishermen of foreign nationalily, often, however, less than this, i. e. less

2%
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than 10°%o. Compared with the Danish fishery, fluctuating as this is during stays of extremely variable
duration, we find that the corresponding intensities of capture are only of approximately like value
during the first year after marking, decreasing rapidly from then onwards, and falling already in the
third year to zero.

As regards the occurrence of males and females among the recaptures, all tables show
that there are among the emigrant fish relatively far more males than females retaken, while up in the

Table 9. %/o of liberated recaptured plaice. Experiments in Vestmanhavn 1910—1912.

Recaptured

No. of No. of outside Vestmanhavn in Vestmanhavn

e No. of years between liberation

No. of years between liberation & recapture & recaptured

1 2 3 4 5 1 2 3
la—1b ...... 93 3.2 i 6.6 3.0 1.6 12.9 1.3
5ol .y 405 72 13.4 3.7 i 3 1.5 152 2.9
2a—2d ....... 45 6.7 5.4 a5 3.0 " 11.1 54 s
8 Sehdaamitian 167 9.0 94 51 0.9 o 8.4 6.5 1.8
|

fjord, the values are nearly alike for the two sexes, and further, that the males migrate earlier than do
the females. Among the emigrants then, the percentage of males is seen year by year to be continually
decreasing in relation to that of the females. This may presumably be explained as due to the fact that
the males are older than females of equal size, or at any rate, will at a smaller stage attain maturity
and migrate to more suitable surroundings.

It is further apparent from the tables that the proportion referred to between males and females
in the recaptures occurs in most of the size groups under 45 cm, apart from the small 1911 experiments,
For the still larger fish, small as are the numbers here involved, we yet find the females, even on marking,
so decidedly in the majority that the position is altogether different here.

Finally, as regards the intensity of fishing to which the different size groups are subjected —
a point which is also dealt with elsewhere — we find from Exp. 1, which is most suitable for this purpose,
that in Vestmanhavn, the initial sizes of 25—35 cm are those most intensively fished, and outside the
fjord mostly the sizes over 30 cm. The comparatively few observations made up to the present can,
however, give us no farther information on this head. Taking all sizes of emigrant fish together on re-
capture, we find that the great bulk of the males are of 35—50 cm, averaging abt. 42 cm and of the
females abt. 40—60 with average abt. 50 cm.

4. Nationality of fishermen.

The table below shows the extremely insignificant part played by the Fzroe fishermen them-
selves in the industry here concerned. They have, however, in the 1911 and 1912 experiments, contri-
buted proportionately more to the recaptures than in the previons year. Noticeable also is the dominant
position occupied by the English and Scottish vessels. In all, an average of 19°o of the total marked
was taken by this fishery.

5. Growth.
Increment of length and weight.

In studying this question it is obviously necessary to distinguish between «) the fish remaining
in Vestmanhavn, and f) those emigrating to the waters outside.
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Table 10. No. of recaptures made by Faroe and foreign fishing vessels. Experiments in Vestmanhavn 1910—1912.
F. B.= Fishing Boats. S.T.= Steam Trawlers.

. X . X Total %)y recaptured
No. of Feeroe Danish English Scottish Belgian German recaptured by
Experiment F.B. Fishery ST, 85 S.T. S. T. T'?* British S. T.
IS S s e 1 81 i} 17 2 1! 182 36.6 18.9
Bl cindinan s 3 4 5 1 G 5 13 28.9 13.3
Bl prmBcinl LA 11 14 27 8 el .. 60 36.0 20.9
Total . .. 18 99 109 26 2 1 265 | 35.9 19.0 %)

*) The percentage is really higher, viz. the 35 recaptures without serial no. (p. 11).

a) Growth of the fish remaining in Vestmanhavn.

Below will be found the rate of growth noted for the various size groups, according to all service-
able observations on record. The great majority of the measurements which were of any use were made
from fresh material during the winter 1910—11!). We may commence with the largest batch of material,
that from the 1910 experiments.

Table 11. Rate of growth of plaice liberated and recaptured in Vestmanhavn. May 1910.

Period . " 273 g Period : 3 B Cii
Becagtated of Increment in cm '6: E % l:litzlzl Regaptred at increment in gr o .,é E 31::1:1
in growth = 88 i S in growth g g in i“
Months|| Average | Minim. | Maxim. 2ug Months|| Average | Minim. | Maxim. 2B
|
1911 Febr... | 9 | 10 - . 14 }20#24’5 1910 Nov. .. | 6 | 310 - - 19
— March. 10 7.8 6568 9 @ 2 1911 Febr... 9 260 226 285 2qg 150—
— March. 10 233 2005 | 250 @ a 250
1910 Nov. .. 6 8.6 19 — May... 12 215 2004 | 230 @ 2
— Deec.... i 5.6 aite s 1Q — July .. 14 560 a 1g
1911 Febr.. . 9 6.6 bH5Q| 1548 4
— March. 10 5.6 s s 19 25—29 | 1910 Nov. .. 6 195 150 3| 260 @ 10
— May... 12 7.0 6 8 3g — Dec.. .. 7 215 2005 | 226 Q 3
— July .. | 14 13.8 13 ©| 14563 2 1911 Febr. . . 9 205 130 @| 320 10
— Deec.... 19 16 . 1¢Q — March. 10 460 a7 e 1a 250—
— April.. 1 263 220 300 3g 500
1910 Nov. .. 6 39 253| 854g| 16 — May... 12 220 140 Q| 3004 2
— Dec.... 7 4.8 .. B 4 — July .. 14 483 370 9| 650 Q 3
1911 Febr... 9 4.0 358 56Q 9 — Deec.... 19 720 o = 1Q
— April.. 11 5.3 456¢9| 6 J|3g 2¢ 1910 Oct. ... b 340 " = 19
— May... 12 4 i - 19 — Nowv. .. 6 285 170 360 43
— July .. 14 8 8 g| 8 @ 2 — Dec.... 7 230 210 250 24 500—
— Dec.... 19 78 7659 8 @ 2 1911 Febr... 9 200 200 200 24 750
— March, 10 260 200 @| 300 Q 3
1910 Oct. . .. & 50 19 45 — April.. 11 375 300 450 29
6 & .. L 1 — Dec.... 19 540 - e e
B 1| B { 459| 35 | 55 2
— Dec.... T 2.0 0 2 4 & 2 4044 1910 Nov. .. 6 273 230g| 310 @ 4
1911 Febr.. . 9 46 363| 7T & 4 — Dee.... i 240 .. .. e
— April.. | 11 5.0 .. 19 1911 Febr.. . 9 260 | 2405 | 280 @ 2 800—
— July .. 14 9.0 19 — March. 10 360 .. .. 19 1000
— April, . 11 350 . 2 19 |
— July .. 14 670 - .. 12
1910 Oet. . .. 5 450 . . 19 |y 1000—
1911 Febr... | 9 | 400 | 3509| 4505 2 ‘} 1100
!

! By Underintendant Hyrup, on board the Inspection boat.
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The smallest sizes, below 29 cm, are only slightly represented (Fig. 4). The feature best deter-

mined is the increase in length after 19 months for the 25—29 cm fish, this being equal to 7cm. The

cm
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sizes below 25 cm grow somewhat more rapidly, presumably
abt. 10 cm during the first year. The course of the curve suggests
that the growth does not proceed regularly, but with a certain
relardation in autumn and winter.

The sizes from 30—39 cm (Fig. 5) grow somewhat
more slowly only abt. 5.3—5.5 cm in 10—11 months. The growth
here shows abt. 4 cm for the first six months, the next four
(Nov.—March) giving presumably abt. 1'/z cm only, after which
the individual measurements seem to indicate a resumption of
more rapid growth in the following summer, with abt. 3—4 cm

P R R I

1910 Mt ASONDJ FMAMIILAS OND
1901
Fig. 4. Rate of growth of plaice, 25—29 em,
liberated and recaptured in Vestmanhavn
Exper. May 1910.

The

largest fish,

“ for the four months until August.

This is all that can here be

said, the material being insufficient for further enquiry.

40—49 c¢m. Here also the few

measurements on record indicate a relative standstill in the

growth throughout the winter, so that we have for the first 19
months an increment of abt. 5 cm. Beyond this, practically nothing can be said. The growth curve
(Fig. 6) shows a course similar to that of the preceding group. Nearly all the recaptured fish here are,

as already mentioned, females. Up in the fjord, no spawning
plaice have as yet been observed. The few examined, (Jan.— Febr.)
of abt. 50 cm long, were stated to be only in a state of “incipient
maturity”.

The increment of weight may be seen by dividing the
material into groups with initial sizes of under 500, 500—1000,
and 1000—1500 gr respectively, answering to lengths of under 35,
abt. 35—42 and over 42 cm, each group being then considered
separately. In the smallest, the increment is abt. 200—300 gr.
in the first 7—9 months, alike for larger and smaller fish within
this group, i. e. relatively larger for the latter, and here answering

cm
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1 -
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Fig. 5.

Rate of growth of plaice, 30—39 cm,

liberated and recaptured in Vestmanhavn.

Exper. May 1810.

to a doubling of the initial weight. The table shows that the weight, like the length, does not in-
crease very much in the following period, and not until the early summer of 1911 do we find a new

o
|

iy| their weight.

T in all by June—July 1911.

0

3

8

7

15) ”"’
i T e IR =
4 Itj,_——;'?/!
3
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1
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1910 M3 JT A S 0N D JFMAMIND
1

Fig. 6. Rate of growth of plaice,
40 —49 cm, liberated and recaptured

this head.
in Vestmanhann, Exper. May 1910.

male and female in this respect.

and distinct increase, so that the largest fish have now also doubled

The medium sized fish, 1000—1500 gr, likewise add abt. 300 gr
to their initial weight in the course of the first 6—7 months, i. e. relatively
less lhan the younger fish, and only reach an increment of abt. 500 gr
The very few fish of abt. 1 kg, on the other
4 hand, appear to reach this value already in the course of the first year.
There is, as mentioned, no difference apparent from the material between
We have no later observations on

The 1911 experiments do not call for further remark; the few
and scattered measurements agree with what we have found from the 1910 experiments just referred to.

For the rest, reference may be made to the table below.
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Length increment of plaice remaining in Vestmanhavn was

in 2 months, 3 cm to an initial length of 22 cm (1 &)
aryg il G o (o B 29 - (189
~d6 " = 6 - — — 30 - (14

The corresponding initial weighls and weight increments were:

abt. 150 in 2 months 60 gr (1 &) ol
— 350 - 9 — 80 - (1 4)
— 3560 -16 — 200 abt. (1 &Y.

Table 12. Rate of growth of plaice, liberated and recaptured in Vestmanhavn. June 1912.

Period Increment in cm L ?f.s‘pecu.nens i Increment in gr e % D | Initial
Recaptured of initial sizes S e £ | weight
in growth T | 288 in gr
Months | Average | Minim. | Maxim. 2024 cm |25—29 em 30--34 cm || Average | Minim. | Maxim. = B
1912 September . . .., 3 3 it ¥ a s 14 50 13
— November . . ... b 4 .. .. " .. 13 135 s : 13
— December ... .. 6 76 7 8 29 i 5 i, 162.6 1303 | 200 ¢ 4
- — e 5.6 5 @ 8 g . 2 - i e s e
1913 February ...... 8 4 .. . - - 18 .. 120 - .. 13
— March ........ 9 5.0 4 g 6 2 =, 2 e 180 1703 | 190 @ 2
0 ST . 3.9 1 9|9 g ' .. |se2a| .. y » B
—  September . . .. 15 8 - i - - 19 | 400 . - . 19 100—
— October ,...... 16 70 669 | 854 2 206 1808 | 2309 | 2 400
— November ... .. 17 6.6 s T i 18 % 250 150 & | 350 ¢ 2
— S o 6.6 - - o - 1@ - ; - i
1914 January ....... 19 4 19 G5 19
— Febroary . ..... 20 10 - < ; 19 370 i 25 19
— March .. ...... 21 10.8 1068 |11 @ 2 400 3803 | 4209 2
ey L e 25 11.0 i i i 1.3 o 140 .. .. 1a
1916 January ... .... 31 9.5 m o - i 1@ 550 1¢

The 1912 experiment was considerably more extensive, and commenced, as in 1910, abt. the
middle of May. We have here recaptures throughout a period of 2 years after marking, the fish being
chiefly those of 2529 cm initial size. The growth curve (Fig. 7) for these shows here also an in-
crease during the first summer to abt. 5—6 cm after six
months, then a pause until Febr.—March (1913) and a sub- [ | vg\
sequent increase to abt. 11 ecm in all by March 1914. There /
is, then, nothing suggestive of any more rapid growth during
the second year after marking, such as was seen from the
few recaptures from the 1910 experiment. The growth is as

Cm
1"

o

ki di 1

a whole slighter than in that experiment. The few remaining

o = ot £ W G < De
A
N

measurements of larger or smaller fish are of less interest;

o g I ASONDJFMAMINAS ONDJFMA
the sizes from 30—34 cm show a growth which in over Rl 1 el

2 years has not been found higher than 10 cm. The incre- Fig'%. ‘Bate of growth of pleics, 25—80 e,
liberated and recaptured in Vestmanhavn.

ment of weight for the 200—300 gr plaice amounts to Exper. June 1912.

abt. 200 gr in the first 6—9 months, i. e. the smallest double
their weight, and the weight is trebled in the course of abt. 20 months. The weighings unfortunately,
are far from reliable.
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B) Growth of the fish recaptured outside Vestmanhavn.

The following observations are mainly due to information kindly furnished by the Board of Agri-
culture and Fisheries, London. As regards correction of figures for length and weight, reference may be
made to p.6. In several cases, the degree of maturity is noted on recapture, but by no means suffi-
ciently often to show the duralion of spawning time, size of the spawning fish, etc.

It would be natural to expect that the alteration in environment occasioned by migration from
the fjord waters should affect the growth to some extent, and as a matter of fact, this seems also, from
several of the experiments, to be the case.

Table 13. Rate of growth of plaice, liberated in Vestmanhavn May 1910 and recaptured outside the fjord.

Retiod Inerement in cm e § E Initial Period Increment in ecm — E Initial
Recaptured of g8 a Recaptured of ° g size
in rowth —le 8 | . in rowth AT
?\/Icmth Average | Minim. | Maxim. < % g ] B lgMonth Average | Minim. | Maxim. o ) L
1912 March . 22 10.7 18 1912 Febr... 21 173 16.1 18.5 29
— April .. 23 16 5 13 — March. 22 9.2 654|110 5g
1913 Febr.. . 33 17.3 19 — May... 24 15.0 10248 | 182¢ 3
— March. 34 13.9 1g 9029 — June .. 25 156.5 12 3|19 9 2
— May... 36 19 14 — o 26 20.5 13 30--39
—  June .. a7 16.9 1g — Aug. .. 27 16.1 - i 14 *
— Dec.. .. 43 30 1d — Sept. .. 28 18.5 14 23 29
1914 Sept. . 62 32.6 19 1913 Jan.... 32 21.5 i v 19
— Febr... 33 18.2 o - 1Q
— March . 34 20 .- oz 1a
1910 Oct. . .. 5 53 . o 12 1911 Febr. .. 9 3.9 5 Q| 2848 2
— Dee.... il 24 . . 18 — March. 10 5.6 4.3 6.7 4Q
1911 Jan.. .. 8 2 o 7 L& e, : 5.8¢ -
— Pebn.. | @ o7 | 22 | 30 | 44 April.. 11 { 5.0 d} Bl & 12841
— March . 10 5.8 2.9 8.5 3d — May... 12 5.3 2 8.5 29
—  April .. 11 52 3.5 74q 5@ — June .. 13 9.1 8.8 94 243
— May...| 12 44 | 33 | 55 28 [\s0—s39| — Juy.. | 14 9.0 85 |10 30 |[t40—49
— June .. 13 6.5 378 1013 11 — Aug. .. 156 8.5 - - 12
5.6 (6 d) — Sept. .. 16 11.8 et . 1Q
764 Q) — Nov. .. 18 85 8 - 19
— July... 14 10.8 874|112 @ 3 — Deec.... 19 14.5 o LS 19
— Aug. .. 15 9.2 o = 1 1912 Febr... 21 15.3 1836g | 17T 9| 2
— Sept. .. 16 8.1 1.5 8.7 2a — April .. 23 17.4 ifo ] 176 | 29

The table above, like the following corresponding ones, and the graphs subjoined, illusirate the rate of
growlh according to all suitable observations on record. Only such measurements as appeared to be thoroughly
accurate are considered, likewise only the records with date of recaplure known. All others are omitted. Regarding
these, and any other information as to condition, sexual maturily ete. of all the recaptures, all particulars to hand
will bé found in the lists on p. 55—64. Finally it should be mentioned, that the number of months elapsing between
marking and recapture here as throughout the whole of the work, is reckoned as follows: Recapture during the month
of liberation is taken as = 0, in the months immediately following as = 1 elc., without regard to whether the marking
took place at the beginning, or at the end of the month in question.

1910 experiments. The smallest sizes, of abt. 20—29 cm first make their appearance in
the hauls of foreign fishermen after two years from date of marking. By the close of the following, third
year, these, nearly all males, have grown in all abt. 18—19 cm, and after a further year over abl. 30 cm.
The growth of the fish first taken out here seems to agree well with the growth inside the fjord, from
the experiments of the same year, as far as we are able to follow this (only to 20 months after marking).
The more marked growth of the fish last recaptured may perhaps be accidental; possibly, however, it
may be due to the altered, and presumably more favourable conditions encountered by the fish after
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Tabel 14. Rate of growth of plaice, liberated in Vestmanhavn, May 1910, recaptured outside the fjord.

o A Peg;od Increment in gr % E Initial IR PEE;Od Increment in gr ns E Initial
ures . .
?n growth S g v?,mght ?u growth ] s ‘Ymgh.t
Month || Average | Minim, | Maxim. = % ngr Month | Average | Minim. | Maxim. Z £ HE 82
1910 Oct.. .. 5 250 19 1911 July. .. 14 800 13
1911 Febr... 9 100 13 —  Sept. .. 16 650 o - 13 ol
— April .. 11 200 ' 5 18 1912 March . 22 645 | 480 800 43 500—
— June .. 13 413 | 250 575 23 — May... 24 1400 s - 192 750
= July.: . 14 740 | 7309 | 1508 2 — June .. 26 1150 | 620 & [1670 || 2
-- August 15 600 s s 13 — Sept. .. 28 25560 . 1 19
— Sept. .. 16 530 13
1912 Febr.. . 21 1460 19 250 1911 Febr... ) 200 | 1003 | 300 Q| 2
S| 23 [ e OB Al 18 —500 | — March. | 10 400 | .. .. 19
— May... 24 || e. 700 = i 2 —  April.. 11 680 | .. it 19
— July... 26 c.1200 | 4408 | 9602( 2 — May... 12 c. 250 Sl +% 13
—  Sept. .. 28 c.1070 | 900 & |16003)| 12 — June .. 13 300 i - 13
1913 Jan.... 32 1900 o s 12 — July .. 14 900 | 600 1200 2¢ 80—
— Febr... 33 960 - - 19 — Aug.-.. 156 830 3 i 18 1000
—  March. 34 1250 i i 13 — Sept. .. 16 | e 650 -, = 13
: — Oct.... 1T e. 560 e e 18
1912 March . 22 330 o - 18 _ Nov. .. 18 800 B - 19
1913 March. | 34 640 | .. = 18 — Dee...| 19 | e1800]| .. - 19
— May... | 36 850 | .. - 13 | <260 | 1912 Febr... | 21 1250 (1200 & | 1300 Q| 2
— Deec., .. 43 c 1700 s 13
1914 Sept... | 52 | e.2520 | .. = 19 1911 March. | 10 | c. 600 | 270 | 870 3¢9
== il. . 11 i1
1910 Dec.... | 7 B L | .| 1a B I\A,I‘;;'l s gig 1%‘
— Febr.. . 9 170 o e 1 6" . July 14 c. 950 1 9 1500
— April.. | 11 320 | 150 | 450 33 530— 1 oot | 16 1260 10
— May...| 12 120 | .. .. 1g T | oo s | 23 o 10
— Jume.. || 13 26 | 230 | 230 | 2g s T
St g 19 L 513 | 500 | 500 39

migration, even though this only takes place abt. 2 years after marking. This might also seem likely,
from what is stated in the following with regard to the next size group. There is no difference apparent
between the sexes in respect of growth. =

As 1o the degree of maturity, a male C:? n
was taken as “ripe” 23 months after 2 , d et
marking, while a female was still im- }Z & J}"" 1y
mature 37 months after. i = /.q’;’

- Fish of 30—39 cm initial size 15 =
(Fig. 8) are found to have migrated :I; ,//
already 6 months after marking, and 1? 't ’_.-—"" é
thenceforward fairly evenly distributed 10 731 /"' 7 i
throughout the following 9 months. § , W c
The growth after the first year is, as | 4 /;
in the fjord, only abt.6—7 cm. All 3 'y ’/ﬂz
these recaptures were males. The 3 e T |
same rate of growth is noticed as that 2 ‘,/" 4

1] I

of the males recaptured in the following 1910 M A SONDJ FMAMINIASOND J FMAMIJIASONDIFMA

5 9 9z 1813
Jhar: The females, on the other Fig. 8. Rate of growth of plaice, 30—39 cm, emigrated from Vestmanhavn.

hand, taken at the same time, i.e. Exper. May 1910.
Fiskeri. 3
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21—28 months after marking, have during this period grown on an average almost twice as much,
viz. 18—19 cm in all, as against abt. 10cm. The few females previously taken also exhibit a growth
considerably better than most of the males taken at the same time, and far beyond that of the females
taken at the same time inside the fjord.

Later recaptures are too few to show more than a considerable individual variation in the growth.

The difference observed in rate of growth between males and females must be more than acecidental.
The earlier emigration of the males from the fjord is beyond doubt. That they should, despile Llhis, yet
grow more slowly than the later emigrating females, can only be explained by supposing that the males
will already in the course of the first winter after marking (winter 1910—11) or at any rate most of them,
attain maturity for the first time, and then, in the period of growth next following, grow relatively less.
The maturity investigations required to decide the point definitely have not yvet been carried out com-

pletely, but the few observations made
Table 15. Condition of plaice, liberated in and emigrated

- up lo dale supporl the theory here
from Vestmanhavn. Experiments May 1910.

advanced.

e g Initial length o Table 15 is based on records from

ate o 0. =i ate o . . . .
veaurdattet § | seeapborad a“d]_ll“:l‘;“" iRETHY Othér remzrks the Marine Biological Association (M.)

it or from Dr. T. W. Furton (F.).
1910 Oct. ... .. 19 (M) 34 53 | immature ovary 3.5cm L The list includes all recaptures
; A0 eggs vislbio for the period October 1910 to May

= ieaa i & (M. 37 3424 spent P . .
TOT] Tain s 15‘(\1} 38 +2 mature 1911. It will be noticed that all the
— Febr..... 15‘ (%) 31-5+ gg Ineatiyspent males which were investigated at all
S M. : . i i ; ressur
: d (M) - +22 ;11;?1)8 milt flows on pressure wes: Tonid. 15 e ToaEe.
—_ - ... F. ; ‘. : oL
16( ) " 5 }(“931‘1." ripe) From this, it would seem that the
—_ - ... 3 (M) b+ 25 ripe milt flows on pressure ; g .
e 13 (F) BIEUB0 ¢ pirtly spet males can attain their first maturity
= 13UE) 35 429 | ripe at lengths between abt. 37—40 cm
= W= e IREEE =Cr 0 ) e nearly all these being over 35 cm (abt.
— April. ... 138 (M) 31.6+55 spawning

— e || AR M) 9 all gutted 3—5 years) at the commencement of

the experiment. This is also supported
by the fact that a male of 27 cm initial size among the preceding size group, presumably one year
younger, and the only one whose condition is noted, was stated as being ripe in April 1912, at a length
of 43 cm. The females do not reach maturity until the year after, or even later. In southern waters, it
is a well known fact that the first maturity of the male occurs at a smaller size, (an earlier age) than
in the case of the female. In parls of the North Sea, the N. E. portion of the Dogger with adjacent deep
waler, (20 b, p. 39) the average length (and approximate average age) of plaice at first maturity !) is stated
as being respectively 37 (male) and 41—43 cm female, the corresponding ages being 6 and 7 years?®). The
same work also gives numerous data showing that the growth in other large parts of the North Sea is
for the younger fish (first 3—4 years) essentially alike in male and female, but later becomes considerably
less for the males as compared with the females.

The 40—49 cm fish, (Fig. 9), chiefly females, show on the whole the same growth as the best
of the 30—39 class. In the course of the first year after marking, there is an increase of abt. 6—7 cm,
in the next abt. 10 cm. Two females from April 1912 had both grown. abt. 17.5 cm in all. Since then
none have been taken. By way of comparison, we may call to mind that the few taken up in the fjord
in the first year showed a growth similar to that of these emigrant fish. (See fig: 6). In the course of
the next year, the growth curve for these latter rises steeply, as also for females of the preceding group.

' 1. e. the size at which the numbers of mature and immature are equal.
* ef. also 11a p. 17—20 for the Kattegat and the Belt Sea.
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In both cases, the cause is probably the same, viz. that the emigration from the fjord takes place already
at the close of the first year.
specimens recaptured, we find here also most of them showing a poorer growth than the females. This

The males are here, as mentioned, largely in the minorily, but of the few

group is presumably one year or two older than the pre- o

ceding, and accordingly also, we find spawning fish here
already nine months after marking, all three females, from
48—52.5 cm long, and again in the year after. April 1912,
females of 59.3 and 62 cm. As to the remainder, we have
practically no information regarding degree of maturity.
As in the fjord experiment, so also here the initial

20
19
18
17
16
15
14
13
12
1"
10

weights under 500 gr are doubled in the course of
the first year. By the close of the second year, 3 males
showed an increment of in all abt. 1.3 to 2.5 times the

i
— ;1:443 121

inilial weight, two females, however, considerably more, R
'a' i

piz. 2.5 and 4 limes the same.

PN T I LT Y. R -

The records as to weight

are very few for the later recaptures, but there is con- ol~
. . 190 MW ASONDJFMAMIIASONDJFMAM
stantly an indication of difference between the growth of 1 w2

Fig. 9. Rate of growth of plaice, 40—45 cm,

e lwo sexes.
i o = emigrated from Vestmanhavn. Exper. May 1910.

After three years, a male has reached 5
times, after 4 years 12 times ils initial weight, a female
more than 16 times ils initial weight. (150 grown to 1800 gr male; and 160 grown to 2700 gr female).

Among the fish of 500—750 gr, some few males, and the few females recaptured, had, as
above, doubled their weight in the first year; most of the males, however, not before the end of Lhe
second year, at which lime the females have reached lwice or three times their initial weight. Two females
showed, for 24 and 25 months, an increment of abl. 1*/2 and 1%/4« kg respectively, lo 610 and 660 gr initial
weight.

increment of 2'/2 kg.

In 28 months, the only female recaptured had attained five times its initial weight, with an

The fish of 750—1000 gr show somewhat the same for the first year as the preceding class,
viz. the few recaptured males had even after the lapse of 16—17 months not doubled their weight by
increment up to abt. /2 kg, while some females, on the other hand, had done so after only 14—15 months,
with increments of abt. 3+—1%4 kg; a few

Table 16. 1911 Experiments. :
females even trebling after 19 and 21 months,
No. of months between e TS Initial size  increment respectively 1.8 and 1.5 kg.
liberation fnd. pecapinre % L : g B Of the largest fish marked (1000—
¢m gr em.  er 1500 gr) only a few were weighed on re-
10 .. 3D c.150| 41 870 .
1 & 187 . |e 26 .. 26 530 capture. These sh-ow that here also the
12 10,7 c.845| 37 575 weight is doubled in the course of the first
17 10,4 i 3% .. year, with increments of abt. ?/4 to abt, 1 kg,
18 3 6,3 ¢. 300 34 420
39 3 20 2. 1000 .. 97 985 and trebled after 2 years.

The few

; The 1911 experiments.
emigrant fish have grown as shown in the accompanying Table 16. Scattered as these observations are,
they yet fall in well with the results of the 1910 experiments, as will be seen on comparing the growth
of the 34—37 cm fish with the growth curve (Fig. 8). Here also, the growth of the two males is far
poorer than that of the females, and that of these again (10.7 em in 12 months) considerably in excess of
that noted for females of the same size up in the fjord. Otherwise, neither these nor the weight incre-
ments noted call for further remark. Nothing is known as to maturity. : 3

The 1912 experiments. Here also the growth agrees with the results of the 1910 experiment.
: g8



Table 17.
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Rate of growth of plaice (20—34 cm) liberated in Vestmanhavn and recaptured outside the fjord.
Experiments June 1912.

% o Increment in em . o speci[.nens Tom Increment in gr wBg| ==
Recaptured | E ':g‘ of initial sizes Recaptured | g E '-E 4 : E .EOD E 'E:n &
in gL in £28 g9 | B
o % Average | Minim. | Maxim, 23;12.4 | o = Average | Minim. | Maxim. & % 5l Tk
1912 ‘Deé.. ... 6 2.5 P i 13 || 1913 Febr... 8 50 1g
1913 Febr. .. 8 2.6 1.8 3.1 23 | — March. 9 60 1g
— March . 9 2.3 s = lg — May...| 11 40 1g
— April .. 10 2.7 19 3.8 o e — June ..| 12 |ec. 200 1d
— — .. 10 5.4 4 6.8 2| .. — Aug. ..| 14 [ 160 1g
— May...| 11 34 1g — Novh. .|| 17 460 5% 7 1Q
— June .. 12 5.0 13 | 1914 March.| 21 605 | 3109 | 900Mg| 2 200—500
— Aug.... 14 8.0 1g — April. .| 22 |e 260 | 100 500 4q |(°
— Novbr.. 17 10.6 19 — May...| 23 | e 430 1g
1914 Febr...| 20 15.9 2 1d — June .. | 24 |e. 330 1dg
— March . 21 10.6 1Q .. — Sept...| 27 800 19
N 21 23.2 i o 1g e — Oct....| 28 |e 770 .. L 1¢
— — .| 21 10.7 6.1l | 162 - 23 | — Nov...| 29 630 | 435 830 2qg
— April .| 22 6.6 3.7 94 | 2| .. 1915 March. | 33 | e 670 1a
= - e 22 | 100 \ 16
— May. .. 23 9 [ - 14 |[1912 Dee.... 6 110 1a
— June ..| 2¢ | 105 13| .. [ 1913 Febr...| 8 0 14 } e
— July. .. 25 9.3 - I
— Sept...| 27 | 14 1@ .. *) Initial weight 440 gr.
— Oct.... 28 16.5 e 19
— Novbr.. | 29 19.3 1g -
— Deecbr.. 30 13.3 1g
1916 June .. 48 19.1 |‘| Ties!

The earliest emigrants, i.e. the 30—35 cm fish, are met with at the close of the first year of the
experiment; the smaller sizes at the end of the second, and especially together with the larger, some way
on in the third year.

The youngest fish, 20 —29 em, have by the close of the second year after marking grown on
an average 11 cm; a single female showed the enormous growth of 23 cm in 21 months, a huge deviation
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Fig. 10. Rate of growth of plaice, 30—39 ¢cm, emigrated
from Vestmanhavn.

Exper. June 1912.

from the average. This is, for the first two years,
about equal to the growth noted in this experi-
ment for the plaice of the fjord, and thus also
seems lo confirm the idea that the migration of
these sizes does not begin in earnest until about
two years after marking. In the course of the
next year — the third — the scatlered observations
available reveal in some cases an increase in the
rate of growth; in others (emigrating later?) a
continued and level, but slighter growth.

The growth is on the whole poorer than that
found in the 1910 experiments — the same applies,
by the way, also to the fish which had remained
in the fjord (1910 and 1912 Expts.).

One of the largest males (initial size 29 c¢m)

is reported as “about ripe” already in April 1913 (growth 4 cm); another. of initial size 22 cm, was taken
“ripening” in November 1914 (growth abt. 20 cm) while two females are in March 1914 still characterised
as “immature”.



The larger fish, of 30—35 cm, (most of which, being presumably 1 year older, commence their
migration earlier), present a somewhat different picture. The growth of the first year hardly reaches 5cm
(all &); in the course of the second year the recaptures, almost exclusively males, exhibit an average
growth of abt. 11 cm (Fig. 10). In two of the males, however, as also the only female taken, the incre-
ment is considerable greater, (15.7 cm male, 15.2'cm male, and 10.5 cm female in abt. 20, 21 and 17 months)
as also with the only female taken in the third year (16.5 cm in 28 months).

As in the 1910 experiment, (p. 18) so also here, some few of the males were recorded as mature
already in the first winler after marking; two others again in the following winter, Febr.—March 1914
though this last is of less importance. As regards the remainder, nothing is known.

The weight of the 200—500 gr fish distinctly shows the poor growth during the first year;
not until far on in the second is the initial weight doubled. By the end of this year, when the altered
conditions of growth have made themselves felt for some time (?), the best-grown fish have trebled their

Fig. 11. Recaptures within one year of liberation. Fig. 12. Recaptures later than one year of liberation.

Marking Experiment with plaice in Vestmanhavn. May.1910. Recaptures made by English (E) and Scottish (S¢) SIT.
The numbers denoting no. of ‘months within recapture. .

weight. None of them have attained an increment of 1 kg in the time through which we have been
able to follow them, with the exception of the abnormally rapidly growing female, No. 981 (p. 59) of
290 gr initial weight, increment estimated at 1300 gr in 21 months.

In addition to what has been said above as to growlh, we may further note that a proper com-
parison of the conditions affecting growth in and outside Vestmanhavn can first be made until we have,
in the following, considered the case of the fish which have been transplanted from the fjord, and thus
lived for the entire experimental period outside the same.

6. Migrations.

It was shown in section 3 that migration first commenced at the end of the first year after
marking, continuing thenceforward, with constantly younger emigrants, throughout as many years (4 at
the outside) as we have been able to follow the career of the fish treated. As regards the question of
destination, and supposed direction of migration, reference may be made to the accompanying Figures 11—13.

Practically all the recaptures were made on the main fishing grounds of the foreign trawlers, in
a curve from west of Sands, along the 100 metre limit west of Myggenzes, and northward round Norder-

h.ff



gerne to the grounds north and east of Sving and

Fugle, which are more especially worked by Scottish
vessels. Only very few are seen to have moved

out as far as the waters S. of Munken, the southern
point of Suderg. It is impossible, of course, here
to obtain any strictly accurate view of the migrations
as a whole, even if the statements given are quite
correct, since in the first place the foreign fishery
cannot work every spot in the waters round the
islands, and also more particularly because the
Fzeroe fishermen themselves take no part at all in

the industry, and we are thus unable to follow
the movements of the fish in the waters nearer

the islands and through the sounds and fjords.

No kind of regularity is apparent either in the
Fig. 13. Marking experiment with plaice in Vestmanhavn. direction followed or in the distribution of sizes

June 1912, ' :
and sexes. Spawning fish have been taken at abl.

4565 fathoms (— c. 80—c. 120 mn) depth, some N. and E. of Sving, and others also in the Vaage Sea.

b. Transplantation experiments with plaice from Vestmanhavn (Experim. II).
1. Locality and date.

301 plaice, taken with the eel hand-seine at various places chiefly on the bank in Vestmanhavn
from 30 May lo 7 June 1912, were transported in a well-boat through Vestmansund to a point off Slette-
nees, at 62°10'N and 7°16' W (see Fig. 1 and p. 7) where they were liberaled. As a rule, the transport
took place on the day the fish were taken. ! '

2. Size of the fish marked.

The great majority of the smaller sizes were liberated up in the fjord; praclically speaking, only
sizes over 30 cm, chiefly those from 30—40 cm, were transplanted.

Initial size in em. ... 20—24 25—29 30—34 35—39 40—44 45— 49 50—54 55 Total
No. liberated &'.. 4 6 44 68 7 o W - 129
- -4 Qi 3 69 62 29 b 2 1 172

The average weight is for the great majority abt. '/z kg. 301

3. No. of recaptures.

In these experiments we have to reckon almost exclusively with the recaptures made by foreign
fishermen. Altogether, 126 fish were here retaken, or abt. 42 9/o, of which abl. 37 °/o by the seagoing hoats —
i, e. considerably more than with the experiments up in the fjord — naturally enough, since the trans-
plantation took place so near the localities worked by 'the foreign boats. As regards time elapsing
between liberation and recapture, the numbers taken in the first two years were about the same; some
few were recaptured 3 years after, none later than these. Here again the recaptures are not evenly
distributed over the various months of the year, but most of them fall abt. 9—13 and again abl. 21--23
months after marking, at which times it must be supposed that a particularly intensive fishery takes
place, or that the fish keep closer together. That this last should be the case at least with the grown fish
is also supported by certain statistics (see p. 40).
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Here also, we find in all groups with < 40 cm initial size a higher percentage of recaptures
among the males, both as regards the total number taken, and also for the recaptures during the two
first years. )

Table 18. °/o of recaptures of plaice transplanted from Vestmanhavn to off Slettenss June 1912.

Recaptured 0—12 months Recaptured 13—24 months | Recaptured ‘ Total %o
No. fter liberati fter liberatio @3y months
v I liber L A aan. i afterliberation | recaptured i
Initial sizes in cm iberated at ———|| by foreign®) -
Slettenzes outside Vest- | in Vestman- | outside Vest- | in Vestman- || outside Vest- fishery
manhavn havn manhavn havn manhavn
g 9@ g 9 da 9 g g 9 g % 2" 9
2024 ... .ol 4 1 e % 5 x - a = £l 998 1 .. 250 ..
2029 . 52 e e 6 3 333 .. 1 1 250 .. e " .. .B60.0 500 333
QOBL i e an 44 69 250 16.0 s 15 260 126 30 .. i 3 6.1 456 319
B6=089 . Lok it 68 62 235 161 29 65 180 14.6 i 21 24 .. 382 274
40—44 .. ... 7 29 286 216 o 7.0 400 211 i g i 6.7 571 4438
AB——4Y, s v s s i 5 s 20K wa i w250 o, A = . .. 400
50—54 .. ......oeonnn. . 2 .. 500 S .. 1000 S & SE 5 1000
56—59 .. ... ws sriennies i &
Total JI 129 172 248 180 16 47 213 152 10 08 27 45 419 331
PR 301 20.9 34 180 0.9 38 365

*) i, e. chiefly British.

The percentage of recaptures here is, altogether different trom that in Exp. I, nearly alike for the
first year and that following, and also almost alike both for the fairly well represented different size
groups. Here also there seems to be a slight indication that the males, among the smaller sizes, move
out earlier over the territorial limit, as the percentage of recaptures in the two first years among 30—34 cm
fish (males) is 25 and 25 respectively as against 16 and abt. 13 for the females.

4. Nationality of the fishermen.

Below are shown the numbers of recaptures made by Fwroe and foreign fishing vessels.

Feroe Danish English Scottish Dutch Total %5 of recaptures
FoB. Fishery SIT SIT SIT recaptured made by British SIT
2 12 92 19 1 126 88.1

Here also the altogether predominant position of the British fishery is apparent. Worth noling
also, is the not inconsiderable number of Danish recaplures, all made in Vestmanhavn, whither some of
the fish must thus have returned shortly after marking,

5. Growth.
Increment of length and weight.

Of the smallest, youngest fish marked, only the following six specimens of known growth

were recaptured.
d 24 cm in 5 months grown 7 cm

Glo8 — '\ wt — 6 -
3oy - = 7 —_ 7 =
d2 - -1 — 7 -
J28 - - 20 — 16.6 -
g R — 215 -

Only one, the & 28 cm, is recorded as spawning (February 1914); the state of maturity in most
of the olher cases is unknown.



Table 19. Rate of growth of
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plaice (30—50 cm 1), transplanted from Vestm

anhavn to off Slettenas. June 1912.

—

———————————

Period Increment in cm 4 'é Initial Period Increment in em 101?131 et
Recaptured of °8 Jlze Recaptured of in cm
in growth 2 8 i i in growth PP -
Months || Average Minim | Maxim. e Months || Average Minim. | Maxim. 40—44 4750
1912 Oct....| 4 48 | 259 7 9| 3 1912 Oct. ... 4 4 . i 19
— Deg.... G 5.0 2ogl U 2 — Nov. .. b 6.9 6.7 1 29Q -
1913 Jan.... 7 i 559 983 2 1913 March, 9 3.0 s = 13"
— Febr... 8 5.5 344| 769 2 — April .. 10 13 6569 80g 2
— March. 9 6.3 423| 92 932+64 — May... 11 7.3 5.5 9.5 39 s
_ April..| 10 66 | 483| 96969+78 S 11 4.5 . B 19
— May...| 11 67 | 359 943(59+53 — June..| 12 70| 6 3 8 ¢ 2 .
— Jame..| 12 99 | 6 g| 18 9[49+44 — July..| 13 |17 | 103 |11 29 .
_ July .| 13 gg | 7 1053 3 ' 13 5.0 s 19
— -Augi - 14 9.8 5 ¢ 13 g|28+1d —  Sept. .. 15 5.0 138
— Sept... 15 99 8.4 11 24 **) 30—39 — Ocki... 16 12.0 1 9 s
_ oct...| 16 | 127 | 968 15 @29+18 1914 Febr... | 20 95 Ll o1g
—  No¥. . 17 143 | 1183| 1682 2 — April.. 22 9.0 13 s
— Dee.... 18 156 L .. 192 —  Qect.... 28 14.3 19
1914 Jan....| 19 | 134 | 98 | 156Q|19+43
— TFebr... 20 12.5 114 2| 13548 2 *) pecaptured in Vestmanhavn.
__ March. 91 115 934 1393 20 e di **) Add. @ (+ 11 em) (recaptured in Vestmanhavn).
_ april..| 22 | 170 . - 18
— May...| 28 | 166 | 164 | 157 29
— _Ang. . 26 20.0 1@
— Sept. .. 20 16.8 19
1915 Jan.... 31 19.3 13
Table 20. Rate of growth of plaice, transplanted from Vestmanhavn to off Slettenz®s. June 1912.
— — — —— ——
Period Increment in gr s :% Initial Peziod Increment in gr B % Initial
Recaptured of > E | weight Recaptured of E | weight
in growth 28 in gr in growth | = 8 in gr
Months| Average | Minim. | Maxim. B Months| Average | Minim. Maxim, B
[
1912 Ock:Labs 4 L o 1 1912 Oet. .. | 4 250 \ 13
— Nov..... 5 956 0% 1854 2 — Nov. .. b GO0 o 3¢ 12
1913 Jan..... | 17 350 | 200 | 800 | 23 — Dec. .. 6 |c 320 | 1453 4809 2
— March.. 9 190 | 140 240 29 1913 Jan. .. 7 310 = - 19
— April... 10 975 | 2269 3104 3 — March. 9 320 20 560 33
— May...- 11 350 | 2109 4603 4 —.  Aprill . 10 | e. 330 70 3| 6603 6
— June ... 12 ||e. 450 le.260 gle. 7003 3 — May .. 11 |e. 510 400 680¢ b
— ay....| 13 le 430 |e250 | 600 | 28 |{240—] June.. | 12 |e 680 | 450¢| 9108 3
_ Aug....| 14 500 T 19 |Yeo | — ay.. ) 13 e 500 le190 le.870 | 3% [0
— Sept.... | 15 76| .. i 18 — Aug...| 14 e 280 - 2 19 °980'
— Nov..... 17 570 | 400 740 23 — Sept... 15 600 5s o 1€ )
— Dec....| 18 1000 | .. g 19 — Oct .. | 16 970 | 590 g| 11650 §| 3
1914 Jan. ... 19 920 | 800 g| 1036 9| 2 _ Nov...| 17 | 1280 | .. » 19
— Mareh .. 21 lle. 700 | 570g8| 820 e 3 1914 Jan. .. 19 |‘ 810 530 | 1220 33
_ May....| 28 1000 | . 4 19 — Febr..| 20 | 910 | 8409 9804 2
— AUges 26 | c. 1410 = Al 12 — March. 21 ‘ 500 355 n. 13
— Bept. ... 27 e. 1350 | 1330 1 1376 292 — April . 22 | e. 630 13
— May..| 23 1240 12
_ Qct ..| 28 | 1720 19
1912 Nov. .. 5 700 s e 19 1000
1913 May . . i c. 650 250 |e. 1060 29 } e
" uy..| 13 | 1220 T
1912 Oct. .. 4 600 1
1913 July.. | 13 | 725 13 | 1500—
1914 Febr. . | 20 l) 1600 TR
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The growth is, as will be seen, as good as that of the best grown fish in the previous experi-

ments, and in several cases even considerably better.

The 30—39 cm fish comprise the great majority of the transplanted plaice (Fig. 14 and tables).
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The average length increment here is abt. 8—9 cm in the first year, with maximum 13 (female) and 10.3

(male) i. e. altogether unparalleled in the
Vestmanhavn experiments either among the
fish remaining in the fjord or those emigrating
thence.

The curve further shows that a retardation
of the growth rate is also here apparent in
autumn and winter. The measurements for
the following year indicate the same pheno-
menon, but less reliable, as the number of

recaplures are somewhat small. The average

growth seems, however, to be abt. 8 cm, but
‘ is, as in the first year, distinctly higher in
o most of the females than in the males. Several
females had by the middle of this period al-
ready grown 14.5—17 cm, while males captured
“at the same time showed only 9.5—12 cm
The growth can be followed a litlle way on
into the third year; there are two females, for instance, which afler 26 and 27 months had grown 20 and
16.8 cm respectively. None were recaptured after January 1915. The growth here, up to the end of the
second and some way on in the third year, corresponds nicely to that of the emigrant fish from the 1910
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Fig. 14. Rate of growth of plaice, 30—39 ¢m, transplanted
from Vestmanhavn to off Slettenzs. Exper. June 1912.

experiment, also up to the end of the second year after marking (see Fig.8). As to the degree of
maturity we have but little information available. Some few males were, however, found spawning al-
ready in the first winter after marking, as in the case of the 1910 experiment; several in the course of
the following winter and spring (March—April) as also a single female May 1914. It should be noted

however, that all these belonged to the largest L
(oldest) of the group, with initial sizes over 35 cm. th e o
Among the largest fish, 40—49 cm, :i ---------

the females have grown as well as those of

the preceding group; i. e. the length is in-
creased by abt. 8 cm in the first year. A single
female was found spent in April 1913, other-
wise nothing is known as to maturity. The

P &

growth proceeds at the same rate some little
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way on into the second year, while the males

Por ; ; TN ASONDJ FMAMINJIASONDJ FMAMInJIASOND
are far behind in this respect (see Fig. 15). R o 19t j

One of the largest females again, had also GrOWD oy Vestmanave 1o of Stonss. Exper. Jane 1911
slowly, viz. only (50 +) 5 cm in 13 months.
Finally, comparison with Fig. 15 will show that the 1910 experiment revealed quite the same growth for
the emigrant sizes of 40—49 cm in the second year after marking, the first year’s growth of these, how-
ever, being far poorer.

The weight increment amounts in the first vear alone to up to !/z kg, i. e. a doubling of the

initial weight in some of the smallest fish, 200—500 gr; in the course of the second year, most have
Fiskeri. i ¢
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doubled their weight. By the end of this year (second growth period) the increment is abt. 1 kg, i. e. the
weight al time of marking is trebled. By the following August—September (1914) the three females re-
captured have reached 5 and 7 times their initial weight respectively, which agrees well wilh the results
of the 1910 experiment (p. 19).

The next category (500—950 gr initial weight) shows more or less corresponding values, viz.
doubling in some by 9—10 months, in most 12 months after marking (male and female) representing an
increment of abt. /s to 3[4+ kg. In the next year, the weight is trebled, with increments of up to 1'/4 kg
in all in the best grown, while others (male and female) have by the end of the second half of the period
only reached double the initial weight. The maximum figure was that of a female 510 - 1240 after
23 months, i. e. an increment amounting to 21/, times the initial weight.

Of the few still larger fish, some of 1—1'/z kg
have likewise doubled their weight in the course of the

r i , ,
RN 78 e e ; first year. The very largest, 1!/s—1%/1 kg, on the other
,,..(J_EA‘]';: t:wf_ «"MEE';. [ -

E2

hand, have grown more slowly, with only */+ kg incre-
ment in the first year, and doubling their weight (incre-
ment of 1!z kg) by the end of the second.

Altogether, it will be seen, even more distinetly

&{ﬂﬂ'{‘. Qo p, 2\ N in the weight increments than in the figures for length,

Eugo G it £ & RS ‘ .
,% = v : that the growth during the first year after
w “‘ ; marking is essentially higher in the transplanted

fish. In the second year, and also in the year after,
the difference between these and the fish which have
gradually emigrated out from Veslmanhavn becomes
effaced, while those remaining in the fjord conlinue,
as far as we can see, with a considerably lower rate
of growth.

6. Migrations.

In the course of the first year after transplantation,

the. recaptures already appear fairly widely scattered

along the open coast from Myggenzes and northward
round the islands, along the 100 m curve (Fig. 16).

Fig. 16. Marking experiment with plaice transplanted from Some fe“r, chleﬂy those of smaller size, have moved
Vestmanhavn to off Slettenzes. June 1912.

in through the sound, where two were taken in No-
vember by a Fzroe boat at Leinum, and thence, either southward to south of Sande, or back again into
Vestmanhavn, where they were taken in winter 1912—13 and even as lale as November 1913 by the
Inspection boat. Most of these are females (9 as against 3 males) of abt. 35—40 initial size, i. e. presum-
ably immature fish. All the remaining recaptures are distribuled as usual in these experiments, with
no apparent regularity, throughoul the trawling grounds from Myggenzs northward round Streme and
Osters to east of Fugle, where the Scottish vessels especially work. Some few were taken W. of Suderg
and Sandg and in the waters S. of Munken, south of Suders. !

The particularly numerous recaptures referred to as made abt. 8—11 and 14—22 months after
marking are chiefly distributed among four areas, piz. NW. and W. of Myggenzs (abt. 100—120 m) N. of
@stere and Stremg (similar depth), NE. of Fugle (do.) and finally, in the water NW. of Sandg, round
Guttagrind (depth abt. 80 —100 m). Several of the fish here taken in this period were full. We may there-
fore conclude that these areas represent at any rate some of the spawning grounds of the plaice round
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the Feroes. We know, however, from our other investigations, that spawning also takes place, and per-
Laps on a larger scale, in other parts of the coastal zone, where the local conditions, however, render

trawling impossible, and thus preclude recapture of the marked fish (see p. 33—34).

B. Marking experiments with plaice from Sundene.

a. Ordinary marking experiment (Exper. III). =
1. Locality and date.
“Sundene” (The sounds) are the narrow sound running NNW.—SSE. between Streme and Ostere.
In the middle of the fjord there are depths from 50—60 metres, but thresholds with considerably shallower
water lie partly in the middle (Sundelagen), partly in the northern mouth between Ejde and Haldersvig,
both places with less than 10 metres of waler across the fjord. It is at the latter place that the fish

here in question were taken (Fig. 1, p. 8).
Of the plaice fished in the sounds June 1912, 125 were marked on the spol.

2. Size of the marked fish.

The numbers liberated are shown below:

Initial size in cm. 20—24 25—29 30—34 Total

OV i s & s 32 37 3 72

B 88 acanms x B 31 20 2 53
Initial weight in gr.. 100—250 300—450 Total
& SR s o oo 112 13 125

The principal interest of this experiment lies in the fact that so many fish of the lengths 20—29 cm
were marked, so that we are here probably able to arrive at a correct determination of the growth.

3. No. of recaptures.
The percentage of recaptures is rather high, about 25 %o, The recaptures were made almost ex-
clusively by foreign vessels. Most of the fish were retaken not until the second and third year, which is

pataral in view of the fact that in this experiment only younger fish were liberated, close into shore.

Table 21. °/o of recaptures of plaice, liberated in Sundene.

Exp. III. June 1912.

Recaptured | Recaptured | Recaptured Recaptured

No. 0—12 13—24 26—36 371—49
Initial sizes liberated months months months months Total o
in em at Ejde after after after after recaptured

liberation liberation liberation | liberation
¢ 9 g @ d ¥ ¢ 7 g ¥ 3 9
Wi, s 32 31 31 32| — 100| 64 74 | — 80 | 94 258
26—29. .. ... 37 20 29 — 163 25.0 3.3 200 — 83 21.6 456.0
30—34...... 3 2 333 500 [1000 — 1000 50.0
Total 72 63 42 38 | 116 167 49 116 LTS 19.6 33.9
s { 125 40 133 73 31 256

4*
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4. Nationality of the fishermen.
The numbers of recaptures made by Faroe and foreign fishing vessels are as follows:

Fzroe f. b. Danish fishery English S[T Scottish SIT Total
1 1 26 4 32

The great majority of the foreign vessels participating are as usual British.

5. Growth.
Increment of length and weight.

Almost exclusively sizes below 30 cm were, as mentioned above marked in the Sundene. We know
nothing as to their growth in these waters, as they are not retaken until they have moved out farther

Table 22. Rate of growth of plaice (22—30 cm) liberated between Ejde and Haldorsvig and recaptured
by foreign fishermen. Exp. June 1912.

Com Increment in em s abepesmen S Increment in gr wEml 2
Recaptured | 3 Eﬁd of initial sizes| Recaptured | B '-E & : E é :E =)
& 58S 2294 | 25-29 " B 62 _|=5%) A g
[an Average | Minim. | Maxim.| “em cm =8 Average | Minim. | Maxim. | & B
1913 March . 9 5.0 - o 19" o 1913 April . . 10 c. 150 o 0 13 360
— April. . 10 6.0 s e 1g 0 — May... 11 310 | 2504 | 370 2| 2 350, 390
| g 73 . . U _ Sept...| 16 e 620 .. N e 310
— May... 1 Tt 713| 82%| -. 24 — Dee.... 18 720 1¢ 220
— Sept...|| 15 | 187 ly p. .| 19 | 1914 Jan.. .| 19 390 19 270
— Oct.... 16 13.6 - B s 18 — Feb.... 20 550 - s 13 280
— Dec....| 18 | 183 5 | o1e N — March. | 21 |c 475 4003| 5603| 6  ||210—350
1914 Jan.... 19 154 e 2 12 o — May... 23 400 | 260 3| 630 2| 2 240—310
— Feb...| 20 | 142 = . .| 1a — June..| 24 775 | 750 | 800 | 29 [180—280
— March. 21 145 o e 19 o — Aug ... 26 835 | 8303 | 840 Q| 2 1456—2356
- — . 21 144 1283 16443 o 3 — Nov.... 29 950 i L g 19 195
— i AR 21 11.9 10.5 133 . 2a*) — Dee.... 30 1170 138 185
— May...| 23 | 120 |102g|138%| .. | 2 1915 May... || 35 1600 | .. |19 | 380
—  June .. 24 19.8 by i 19 ", 1916 Feb.... 44 c. 1825 | 1800 | 1850 22 | 205, 170
— — | = |17 B I
— Aug. .. 26 20 <8 oré 18 Q: . *) Recaptured in Vesimanhavn.  *¥) Initial size 30 cm.
— - .. 26 19 18 2(20 & .. 2
— Now.... 29 19.6 i a3 e 12
— Dec.... | 30 22.1 " - 13 .
1915 Feb.... 32 22.8 ot 5o 19
— Aprili: 34 252 2 - 19 -
— May... 35 245 b . ! 5 19
1916 Feb.... 44 29.7 = - 19 i
—_ — . 44 30 e - " 12
— July... 49 33 A o e e

from the coast, to the grounds worked by the foreign vessels. As will be seen from the Table 22, and
Fig. 17, we can trace the average growth right from the close of the first year to the end of the fourth.

Fig. 17 shows that this is remarkably even, and uniform for practically all the recaptured fish,
whence we may conclude that the migration takes place soon after marking, or at any rate that the
marked fish have lived for the greater part of the time under uniform external conditions. The length
increment averages abt. 9 cm annually during the first and second years after marking, and something
similar seems to be the case for the third year; even by the close of the fourth year the only fish then
retaken, a female of 23 cm initial length, had attained a total length increment of 33 cm answering to
abt. 8 cm per annum throughout the period. Altogether, the growth here agrees well with the results of
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the transplantation experiments in 1912, at any rate, as regards the females; the growth of the males is
then poorer. During the first thirty months, however, there is here no difference in the growth of the

two sexes; after that time, only females were recaptured.
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Fig. 17, Rate of growth of plaice, 22—29 cm, liberated at Ejde. Exper. June 1912,

The growth within the single years cannot be followed in detail; there is, however, a suggestion
of retardation during winter in the recaptures from 1913 and 1914—15.
The size group 30—34 cm is represented only

by a single individual among the recaptures, this 2 "

showing a growth entirely corresponding to the far { S
= b

more numerously represented 35—29 cm fish, which J |ll——" o f

were transplanted (see p. 31 and Fig. 19). - BN

Weight increment. o %

The fish marked, practically all between abt.
150—350 gr initial weight, have doubled the weight in 7
11 months, trebled it in 15—16 (increment abt. /2 kg) and Jc.l a-\-,,.‘,
have reached four or five times their initial weight at
the close of the second year. After a total period of Ty :
29—30 months, the weight increment is abt. 1 kg; Ty
after abt. 3 years 1Y kg, answering 1o six or seven e

62

times the initial weight. The females are, as mentioned, A . <

greally in the majority among the recaptures. Fig. 18. Marking experiment with plaice in Sundene. June 1912.




89

6. Migrations.

A single specimen had moved from the sounds in to Vestmanhavn, and one was laken by a Fzeroe
fisherman close to the marking place; otherwise, most of the remainder were taken, as in the earlier ex-
periments, round the north side of the islands, and, as usual, chiefly in spring and early summer both
in 1913 and 1914 (Fig. 18).

With the exception of a single specimen taken by the Inspection boat in Vestmanhavn, only 4
were recaptured in the first year of which three were among the largest fish in this experiment, being
of 20—30 em initial size, and the fourth 24 ecm. Only this last one had remained at the place of marking,
the others having all moved out either northward, or else to the south along the west coast. Most of the
recaptures from the two first years were made belween Myling and Myggenzs. The fish which had
moved farthest out had reached the waters about Fugle and Skus (depths abt. 80—130 m). This applies
also to the few subsequently taken.

b. Transplantation experiment with plaice from Sundene (Exper. IV).
1. Locality and date.

Of the plaice fished in the mouth of the Sundene (see p. 27) 75 were carried out to west of Myling
in 80 metres of water and liberated there, June 1912,

2. Size of marked fish.

Most of the plaice over 30 cm were transplanted; below are given number and sizes.

Initial size em ... n  30—34 3539 ‘ 4044 ‘7 4549 50—52 | Total
= S I el “ 7 - 6 l 1 0 o .
S L 5 14 12 3 1 35 4 3%
Inttial wikht gr .. “  300—450 ‘ 5004_50 | 800950 } 1000— > 1200 | Total
g L H 6 ‘ 42 | 16 11 75

*) sex unknown.

3. No. of recaptures.
The percentage of recaptures is very high, abt. 50 %/o, as against about half this in the inshore
Experiment (III). The recaptures was here made exclusively by foreign vessels. Agreeing with the previous

results, we find also here a gradually
Table 23. %o of recaptures of plaice transplanted from Sundene to (Jecreasing intensity of capture from

off Myling Head. Exp. IV. June 1912. year to year of the only older fish

Total %l liberated in this experiment outside the
No. Recaptured within el i :
Initial sizes | recapture erritorial limits, as against Exp.

. sy II"e rot:;?ﬁ territorial limit gainst Exp. III
1 o planted 0—12 13—24 25—36 y 8 with the only younger fish, marked

months months months fishermen ) ’ .
3 9 3 9 3 3 9 3 9 close inshore. As in the previous ex-
periments, so also here most of the
22:33;1) """" 2; li ig‘i igg 1‘2 '5 3""“_ i 4(‘)‘0 22? '2{2.(9 recaptures fall in the spring and early

i o v 30.4 ; ? b z= K 2 .6 .
A0—4d ... ... 6 12 | 333 500 | 250 333 | .. .. | 500 gee S (of 1913 and 1914). This then
4649 . . 1 3 — 988 [ Eon 2 b 666 appears to be a regular phenomenon,
B g |, AR g o ) e . = most probably connected with the fact,
T as shown by statistics, that the per-

37T 35 998 400 | 1156 286 — 111 | 379 629 . .o 8

Total. .. | 7243 433 200 50 493 cenlage of large (and medium) plaice in

total catchisespecially highin thespring.
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4. Nationality of the fishermen.
The numbers of recaptures made by Faroe and foreign fishermen are as follows:
English S|T Scotch S|T Total
29 8 37

Scottish trawlers took the greatest portion of marked fish in this for all experiments. The locality
of transplantation here also lies nearer to the areas more particularly worked by the Scottish vessels than
in the earlier experiments.

5. Growth.
Increment in length.

The 35—39 cm fish have grown exceedingly well during the first year after transplantation, with
an average of abt. 10 cm, i. e. at least as much as the 30 —39 cm fish transplanted from Vestmanhavn to
the waters off Slettenss, and betler than the somewhat younger fish taken after migration from the

Table 24. Rate of growth of plaice (35—45 cm) transplanted from Sundene to off Myling
(62°20' N., 7°9° W.). Experiments June 1912.

b g No. of specimens 4 A 2 | o
Recaptured ;gé Increment in cm of initial Gloes Recaptared ;gé Increment in gr ﬂ;g% E 'gn g
1 Ex‘?‘nﬁ i 35-30 | 4043 e 5 aﬁ i Z 3‘§ ER
= Average | Minim. | Maxim. | "¢y “em ~ Average | Minim, | Maxim. o
1912 Oct. . .. 4 5.2 _ 5 14 X 1912 Oct. ... 4 300 1 e
— 4 42 | 35 48 v 29 — Nov. . 5 ||e 400 | .. " 1
— Nov. .. 5 72 - - 12 1] —  Dec. .. 6 c. 400 |c. 280 520 23
— Dec.. .. 6 4 . . 14 . 1913 Febr.. . 8 410 | .. i3 19
— 6 7 e i - 18 —  April .. 10 || c. 300 |c.220 [e.320 | 34
1913 Febr. . 8 T4 . . 19 i — May. .. 11 || c. 460 [e.3203| 6204 3
—  March . 9 2.9 - s 2 19 —  June .. 12 e. 410 | 300 520 3¢ 500—
— April.. | 10 82 | 633 | 953| 5 . — Aug. .. | 14 |c 665| 4003 9W0Q 2 950
— = g 10 45 i T 54 19 —  Sept. .. 15 e 90| .. i 1 (600)
— May. .. 1 93 | 8 @ (10399 3 b = RN 17 1730 1G4 (760)
— 1 6.6 . > v 19 | 1914 Jan.. .. 19 | 1600 19 (630)
— June .. 12 87 | 7T |11 @| 3¢ % —  Febr.. . 20 1200 i (815)
O 12 8.5 7| a0 Fe, ) — March . 21 c. 400 19
— Julyi.- 13 10.2 5 % 1 A iy 25 ¢. 1200 19 (580)
—a = 13 11%) I8 th i 1.g%
— Aug. .. 14 T2 i - 13 " 1913 April ., 10 || e 200 1
= 14 98 - . ) 19 — May. .. 11 | e 500 19 || 1000—
—  Sept. .. 15 14 o . 1 . —  June .. 12 | c 530 13 1150
— Nov. .. i 13 i = s 1Q — July... 13 c. 800 Lg
1914 Jan. .. 19 17.3 19 "
—  Febr.. . 20 12.56 19 *) Init. size 34 ecm.  **) Init. size 45 cm.
March . 21 856 19
— July .. 25 | 163 19
1915 Febr.. . 32 | 231 19 H

sounds. The later observations, which are extremely scattered, show that in any case some of the females
continue their rapid growth for a time, abt. 16 and 23 cm in 25 and 32 months respectively, but the
average seems to decline considerably. The males are too few to permit of comparison between their
growth and that of the females; for the first year at any rate it is only slightly inferior (Fig. 19).

The largest fish, of 40—43 cm are likewise all transplanted (Fig. 20). Here also we have only
satisfactory growth measurements from the first year of the experiment, and the growth appears to vary
considerably, with an average hardly over abt. 9 cm for that period, answering to the transplanted fish
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in Exp. II, abt. 10 and abt. 13 cm in the following 14 and 17 months, in two females. Altogether, then,
the lenglh increment is here seen to be inferior to that of the 35—39 em group. Only 2 males were re-

cm captured during the first year, both with a
23 growth equal to the best of the females.

i’:‘ i As regards time at which maturity
fg ) - is reached, the few reliable records are all
:3 " ",-’ from the early spring (March) and show,
1 ',f' L4 after only 9 months from time of marking,
it o _',."’ females having attained or nearing maturity,

and spent males, all over 35 cm; i. e. among
the largest (and oldest) of the fish marked.

% % /:/‘Mﬂ" it 2 ¥ Weight increment.

6 d e The !iz—1 kg fish, double their weight
i // di in the first year, and treble it from about
; '/’ ' the middle of the second. All this refers
vl to the females. The weight increment of

ol s
1912 dnt ASONDJ FMAMIMI ASONDJ FMAMIIASONDJF
1913 190 1915

Fig. 19. Rate of growth of plaice, 35—39 cm, transplanted from
Sundene to off Myling. Exper. June 1912.

the males (less than !/z kg) in the first year
only amounts in some few cases to a
doubling of the weight at time of marking.
Some of the females have reached an increment of !/z and 1kg only 6 and 15 months after marking.
The few still larger fish, of 11—1200 gr, naturally show a slower cm

growth also in the weight increment, this being here only a little 1

over !z kg for the whole of the first year (cf. Exp. II). :: /.—’T
Altogether then, we find that the growth here and in the | |
inshore experiment in Sundene is as good as or better than that 3 _Z/:

. B
of the best grown in the earlier experiments, 1. €. those trans-
planted to Slettenes. The annual length increment is abt. 9—10 cm g
in the 2—3 years for which we can follow at any rate the groups ‘; ST
2
1
0
2

20— 29 and 30—39 cm after marking. It is uniform for male and

female in the former category, and lower for the males of the latter.

JDJASONDJ FMAMIJIASOND
1913

Fig. 20. Rate of growth of plaice,
40—43 em, transplanted from Sundene
to off Myling. Exp. June 1912.

6. Migrations.

Most of the recaptures were made in the waters round Myling
and Myggenzes, and between these, from 5 to 20 miles distant from
land. Some few had gone to west of Sande, and several to north of Streme and @sters. Males and
females appear to move equally far and both without any apparent rule of direction (Fig. 21).

C. Concluding remarks.

1. Growth of the Faroe plaice.

As will be seen from the foregoing, our marking experiments here have cleared up several points
in the biology of the Feroe plaice. Taken together with the results of earlier investigations — our own
and others — in the coastal waters, they afford an idea as to at any rate the conditions of growlh, which
may here be briefly described.

The grown plaice are found living round al lthe islands out on the coastal bank to abt. 130—150 m.
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Growing fish are met with nearer land, the younger and youngest year classes being taken, for instance,
up in the fjords and bays, where the nature of the bottom is such as to allow of fishing being carried on.

Spawning takes place on the coastal bank, and presumably there alone, neither eggs nor the
smallest pelagic fry having yet been taken in the fjords'. Fig. 22 will show where pelagic eggs have

been taken; it should be noted
in the first place that no eggs
were found outside the 200 metre
limit, or inside the 756 metre
limit, and further, that none
were taken in January-Febru-
ary-early March (1911) at the
stations where they were found
later on, i. e. from mid March
to mid May. All the eggs were
taken at surface at 5.8°—7.4° C.

From this, then, the
spawning time would seem to
lie from March to middle of
May, at any rate for the chief-
part of the stock in these waters.

This agrees well enough
with the scanty information
noted above as to degree of
maturity in the marked fish
recaptured. As spawning or
with milt flowing were thus
indicated in

February March April
4819 5422 34 2%
May June
19 14

Several specimens, especially
among the males, are seen to
have been mature as early as
February. Thestatistical records

Fig. 21. Marking experiment with plaice transplanted from Sundene to off Myling.
June 1912,

available also show, as mentioned, a far higher number of large and medium plaice taken in February,
March, April and (sometimes) May than later in the year (see further p. 40) and thus bear out the above.

From all these records, then, the spawning seems to be at an end some time in May, so that
the period mid-Feb. to mid-May gives roughly the limits of the spawning time, the average temperature
at this period being from abt. 5°.5 to 7°.7 (15b), almost uniform for 0—100 metres.

At South Iceland (17 a) where the hydrographical conditions are similar to those of the Faeroes,
the plaice spawn chiefly from mid-March to mid-April, commencing at the end of February, and ler-
minating about the middle of May, the average lemperatures (in the waters round the Vestmanna Islands)
being abt. 4°.5 to 7°.5, i. e. nearly corresponding to that of the Feeroes (15 b).

1 On the Faroe Bank, SW of Suders, the plaice, as far as 1 am aware does not live, at least not spawn.

Fiskeri.
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In more southerly waters, the spawning time falls earlier in the year. In the northern part
of the North Sea (6¢) from the end of January to May, with maximum in March; locally, as in the East
Scottish fjords (Dornoch Firth) even earlier, viz. from end Decbr. to end March (2). Also in the southern
North Sea (3), from end Decbr. to early March, with maximum mid-Jan. o mid-Febr., at temperatures
of 5—6°, or even lower or higher limits. The greatest quantities of ova hitherto found at all were ob-
served near the mouth of the Channel, at 8°.3—8°.6, and, al much lower temperatures, in the Belt Sea

and Western Baltic, in Febr.-March

= = = I (11 ¢ and 13).
— ' ’ ' L Pelagic young were taken by the
“Thor” and the “Margrethe” (Table 25)
in May and June, i. e. at a season

when the fish in more southerly
waters are already far advanced in
| the bottom stages (Fig. 22).

Stage I, the symmetrical pelagic

slage is thus found only to the end
of May, and is even frequently found
to occur together with the asym-
metrical pelagic young (Stage II). In
I June, only the older stages are found.

If we now reckon abt. 14—19 days’
for hatching the egg, abt. 10 days®
for reduction of the yolk sac, and a
N further 22 days or rather more® for

41
completion of Stage I, i. e. abt, 1'/z

months in all from spawning lo com-
pletion of the symmetriecal stage,
then the finds of pelagic young like-

.L 2 ——— I——— S— | wise suggest that spawning must for
5

9ﬂ ’7’“ -
d the most part be at an end by April.
Fig. 22. Occurrence of eggs and postlarval young plaice at the Famroes. The young bottom stages were
SIS “Thor” and M|S “Margrethe” 1903—1913. earliest found righ[ in Shore’ at the

o denotes eggs, ® the symmetrical, pelagic stages and m the asymmetrical pelagic
or quite young hottom stages. The figures indicate number of the symmetrical
pelagic specimens pr. 'l» hour's-haul with the young-fish-trawl. the end of June (in 1913). Not until

July were fish of abt. 14 and 28 mm
length, presumably at least 2 months old, taken near or on the bottom in abt. 4—5 metres of water or
more. We have no pelagic investigations for July from these waters, bul some quite small plaice have
been taken during this month in shrimp nets close in shore, in shallow water, less than /2 m in Vest-
manhavn and elsewhere. Most investigatiohs at different times have been made in Vestmanhavn, and a
brief survey of the conditions here is given below in Table 26.

beginning of June (in 1912), and at

The average sizes found are naturally only an approximate expression of the average length of
all the young at the given time, as both the smallest, still pelagic stages and the largest individuals doubt-
less escape capture (by the shrimp net). Taken together with the catches of age-determined fish made by

1 at abt. 8° and abt. 6° respectively (3 and 5 a).
2 ¢fr. Dannevig (5 b), from experiments at Dunbar, end May—June, i.e. at somewhat higher temperatures than in Feroe
waters at the same time.
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the eel hand-seine, where only ithe smallest and smaller sizes of the young escape, the average, as for

August 1911, gives a more reliable view.

Table 25. Occurrence of pelagic, postlarval plaice at the Faroes. — 5/s “Thor” and M/g “Margrethe” 1904—13.

N Depth Tem.peraturc Youngfish- |y mper of Length Develop-
Year and Date Local‘lty in n: ko trawl . specimens in mm mental
pEcHng) meters gt snetace &) Melers wite caught size-limit stages
bottom out
1904. May 14 .. .. | Off Skaalehoved (Sande) .... 50 6.8—6.9 15 3 9—11 111
— == B .. | Naage Fjord, ........5.5:. 68 6.9— ? 15 4 10--13 11
1905, — 14 .... | E. of Nolse........ 86 6.6—6.9 90 10 10—14.5 4—1, 6—II
o e B e e AR T I D 58 65— 7 65 23 10—15.5 6—1, 17—II
— s G, o | Mool Boglei ayee o5 e 100 7268 66 17 10—16 T—I, 10—I1
— — =z ozaw | NNW.L 0f Foglel. .. oo ons 318 78—-17.1 120 1 14 II
1910 — 22.... | Vestmanhavn ., ..........-. 22—9 6.8—6.7 70 ] 13—16 11
= == BB s | SE 0F NolS#.om s onmmne 1667 6.5— ? 65 2 c. 9—c: 10 I
— — 31.... | Vaagfjord (Suders) ......... 35 84— 17 36 3 13—14.5 1I
— Junel..... — — s e 24 8471 20 5 14—155 11
ax s — Fhe s S. of Munken (Suders). ..... 140 756—68 25 1 11.5 11
1913. May 23 .... | E.of Nols&................ 72 ? ? 100 i 11-14 II
—  — 29,30 . | Trangisvaag Fjord ......... 14—40 | c.85—7.5 25, b0 10 8—13 I—II
— June 6..... — and Ordevig .. | 11—25 8.8—17.17 20, 30 22 9—12.5 II
— — 16. — 9, 30 8.4—8.1 20, 40 2 12,13 n
— — 20... . | Vaag Fjord (Suders)........ 47, 62 9.6—8.1 40, 50 2 15,14 11
== — 29..... N. of Sudersr <. . cwwan s o 2 ? 65 2 11,14 1—III
— Julyb6..... Trangisvaag Fjord ......... 4—5 < 10 1 28 II1. Young
bottom stage
The age determinalions being correct, then the young of the year in Vestmanhavn will in the

course of the summer have grown up to abt. 9 cm, or average abt. 6.5 cm (Table 27).

Where no supplementary material from hauls made in deeper water is available as in several

other investigations in different fjords, the average length is found to be lower, as will be seen from the

Table 26. Sizes of young plaice (0-group) in Vestmanhavn. ,Thor* 1910—1912.

Sandy shore between Fosaa and Bredeaa (Fig. 2).

22. May 6. June 11. July 17. July 26. July End Aug. ‘ End Aug.
Manth & Feer 1910 ‘ 1912 912 | 1012 1912 1911 1911
Implement Yo?;;g‘;?Sh \ Shrimp net \ Shrimp net | Shrimp net | Shrimp net Shrimp net |Eel hand-seine
Depth (meters)........ QA 22—9 0.5 0.6 0.5 0.6 0.5 5—0
No. of specimens ......... 1 55 165 284 136 58 54
Stage of development...... 1T n—iv v v v v v
Size-limits in em...... ... 1.3—16 1.3—3.0 2.0—6.0 2.0—6.0 \ 3.0—6.5! 3-75 6—9.0
Average length in cm ... .. 1 14 | 2.3 | 34 | 41 ‘ 4.4 6.6

figures below. They should at any rate be taken as minimal values, and for the present no more than
this can be said.

The following, later year-classes were taken in Vestmanhavn in deeper water out to abt. 25 m,
most in May 1910. Table 28, for those of reliably determined! age, shows that the first 6 year-classes

1 By means of the otoliths.
5*
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are represented, although not in like degree. For comparison, we may here add all our remaining few
and scattered determinations, supplemented with those of Jessen (10) from September 1908 (Table 29).

Table 27. Sizes of plaice of the 0O-group, taken with shrimp net in
/30 m-water. “Thor” 1903—1912.

Locality Vaag-Fjord Kollefjord Ardevig
Date M"d;gl‘z‘g”“ 9. Sept. 1903 || 5. Sept. 1903 | 9. Sept. 1911
No. of Nours .., ... ot 5o saesa s 1 2e s 2
No. Of SPECImMens ... . <5 s awnn « 131 72 37 30
Size: limitslem), o e v mean 2—4.5 2—17 2—25 3—3.5
Average sizes (cm).............. 3.3 31 e. 34 4.3

From this then, we see that
the growth of the plaice in Vest-
manhavn may be taken as abt
10 em annually for the first three
years. The average for the I group
is, it is true, noted as somewhat
higher, 13.6, but this is probably
also too high, owing to the imple-
ment (eel hand-seine) having sorted
In the fol-
lowing year, the rate of growlh

off the smallest sizes.

decreases, though we cannot from the present material say anything further as to this.

The marking experiments here afford a valuable supplement to this, showing, that these 3 and

4 year-old fish, which are chiefly those of 30—40 cm marked in the fjord, really only grow here abt.

The
smaller and younger fish, how-

F—6 cm in the next year.

ever, of 25—29 ¢m and probably
2—3 years old, continue their
more rapid growth throughout
the following year.

In the second half year after
marking, we already find the fish
of 30—39 cm and over moving
out of the fjord to deeper water

on the coastal bank. In the first

Table 28. Length and age of plaice in Vestmanhavn, 17.—21. May 1910,

23—0 m.

“Thor".

0c.2) \ 1(c. 14) \Il(c.%)

Probable age in years (and months)

111 (c. 38) ‘ IV (c. 50) ‘ V (62)

No. of specimens
Size limits in em ....... i

Average size in cm. ... ..

7 34
<
= 1 T—14
15 13.6

24 29 12 33
14—33 | 26—36 | 31—38 | 38-50
20.8 313 35.3 42,6

period, it is chiefly the (smaller) males, spawning now presumably for the first time, and the larger
temales, which migrate. Later on come the females — which were smaller at time of liberation — in
increasing numbers; their growth is on an average far superior to that of males of the same initial size®.

Table 29. Average length of the different age groups in Feeroe plaice. 1908-—1913.
The figures in brackets denote number of specimens examined.

‘ End May June mid July mid September
Date and — =
Locality veﬁ;:rlsn- Trangisvaag Veﬁ;‘:ﬁ“' VEE;T:“' Tl;?aanaggis- Kvalvig
1910 1912 | 1913 1912 1912 1911 1908
1 oo o 13.6 (34) 5 i 8 (11 136 (12) 105 (28)

W | 20.8 (24 | 151 (@ 163 (21) S 22.6 (13) 224 (31) .
kil o | R 313 29)| 282 (19) |>237 @5 | 316 (1) 303 (9 {gggg 93)
of il & c 345\ : :

B e 12 i 311
age-group \ 9 c36 JiHa R 15 { 597 40
Voo g e }s 310 (1
{ Q c.43 (33) 1.0 (1)

1 It is worth noting, that in the fish examined by Jessen from Kvalvig, the difference between growth of males and
females is first discernible in Group 1V, i.e. in the fifth year of life, (10, plate, p. 252) average sizes respectively 31.1 and 32.7

mid-Sept.
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The growth outside the fjord can best be followed among the chiefly 30-—39 cm fish, which were
transplanted to those waters in 1912. In the first two years, these have grown on an average abt. 9 cm
annually, some few much more; at any rate, the growth hereissuperior to thatin the fjord (Fig. 23).
A difference between the sexes in respect of the growlh rate is noticeable, though less distinctly than
among the emigrant fish, the males in some cases being cm.
markedly behind the females. .

The 35—39 cm fish iransplanted from Sundene to
the coastal bank have also grown abt. 9—10 em annually

in the two first years; in the third year probably less. The
smaller sizes, of 20—29 cm, on the other hand, which had
themselves migrated from the sounds, show a decline in

the rate of growth in the fourth year, not before, the annual
increment also here being abt. 9 cm in the first years. In
Fig. 23 is given diagrams of the growth of the 30—39 cm

plaice, as found in the different experiments.
In comparing here the slope of the curves for the

emigrated and the remained plaice it should however be

borne in mind, that only males were recaptured within 12 Mths 2t Mths

1914 manthe after bssation (cf, Figs. b, 8 and 10), ‘Thereis - 1828 Paseolgrowth ot marked platds, 303 cen,
really a not inconsiderable difference in the annual growth
noticeable in several of the experiments (Fig. 23), both from
place to place and from year to year. These variations
cannot yet be interpreled, as the determinations are not

within the first two years of liberation,
rem.; remained in Vestmanhavn, Exper. May 1910,
emigrated (1 & 2) from Vestmanhavn, Exper. May
1910 and June 1912, transplanted (1 & 2) from
Sundene (1) & from Vestmanhavn (2). June 1912,

altogether reliable in all cases. Further experiments, together with age determinations, will be required

to give a proper idea as to the growth of the older fish.

Despile the incompleteness of our knowledge on this head, however, it is interesting to compare

the conditions found here with what is known from other walers. It will then be seen that the Feeroe

plaice, both the youngest year-classes and the sizes marked, grow excellently; better than most of those

Table 30. Average annual increment in cm of plaice in different waters.

No. of growth periods (years)
Area
1 II I1I v v VI
é 2 ) ? é 2
Northepn: . 5 5 Sl e a b w e £ o 9 6 6 5 b
Somtherm Bight™) . o oo sodes Lilis el T ol 65.7—b6.6 c.3.8—4.6 —
South Eastern 9: German Bight ... .. c. 6.7 | & 55 c. 75— 78 | ¢.3.8—48 e.3 5.
South Dogger Region™) ... ... ........ A o 50—6.2 2944
North Sea Southern and middle, liberated ... ... 56— 6.1 64— 87
{ 10.3—15.0 | 11.2—11.6
Dogger, transplanted to D........... L 1131 14.8} B
Horn Reef-Area™") .. ................ c. T—8 6 c. 6—1T7 c. b—6 3.5
Channel, western . ....................ccovioon.. c. 92 c. 92 c. 9.2 435 e 2—319
Kattegat, northern and middle ... .. Lo o e ¢ 8 c. 8 c.8 6—8 4—5 -
Baltioy western™) .. . odoosnh wonkdeicohn b vnebobon e T e. T 3—4 1—2 1—1.5 2
NeatmManBaVR sz i s s Samesionge G 9 ¢. 9 é.9 c.5—6 »
Farace Sundene, transplanted from............ - i' c. 9 es c. 9 (<< 5)

#) Texel-Leman. **) South part of Dogger and Flamborough off-grounds. (cf, Literature No. 7, 11b, 1l ¢, 18, 20b). ***) In the first 4 years, there
is no essential difference between the sexes in respect of growth.  ****) Belween Fehmern-Belt and “Kadetrenden”.
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elsewhere, where the stock is larger. This applies more particularly to the transplanted fish, though we
are here dealing with fish much larger than those marked in most other places.

The Tables 30 & 31 show this clearly enough, though of course annual varialions will alter the
general effect somewhat, and the averages given are not all of the same value.

Finally, it must be noted that the length increment only gives an incomplete idea as to the
actual bulk, which is important especially in the case of the larger and heavier Feeroe fish. We still
lack reliable average figures for this bulk increment. The Table 32 gives such data as are available.

It will be noticed that the smallest sizes, and the females of the larger, have the most consider-
able relative weight increment. Increment of over 200 0/ .— i.e. trebling the initial weight — are here
in many cases found after 1°/4 years.

For purposes of comparison with this it may be mentioned that BorLEY (1a p.29) states of the
plaice in the North Sea that “the general coaslal growth” in a 21 cm fish will on an average, in 2 years

Table 31. Average increment after first year of liberation of plaice marked in different waters.

Increment itial si iQ
Area in cm lrut.la T . 8¢ Remarks
Y in cm ears
349 n in years
Icel'lnd{ INPEITEER o i i spsiciispasis emht B i i 3.5 31—48 ? Experim. 1903, 1905, 1908, 1909
T L S J s c.6 27—35 4—8) Age of 30—40 cm’s fish
Middle and southern, excl. Dogger. 3.3—84 15—30 - Experim. 1903—09, 1911; 3 ranging from
3.6—8.4 cm, Q ranging from 3.3—7.4 cm,
after init. size and month of liberation.
Horns Reef Area................. c. 52 c. 20—30 3—6 Experim. 1903 —12; variation in growth in
North Sea the single exp. ranging from c.3—8cm.
Sotheastern o e ax sy s c.21—51 c. 19—31 %
{English exp. [c.10.6—154| ¢ 20—30 L3 Experim. 1904, 1906, 1907, 1909; & ranging
Transplanted to Doggery - ° = “7 - 66 e 19-31 i from 10.0—12.4 cm, § ranging from 10.1
—15.4 em, after init. size and month of
liberation.
TSRS, e s S baEE a8 Hererecedt vy c. 72 c. 20—30 w Experim. 1904—08 ......................
PEHIBTIN. e o mossorbp: i e e SiiSiaTote 5% & 6 22—30 .. Experim. 1904, 1915. .. ......oooiinnenn.
Kattegat { nort 3 :
SN aalddte. . e o R 45 30—34 . = o i 1 St
Vestmanhavn. ........... 7 5 c. 5—6 30 -39 3—6(—=>7 — POLOL e rendion Bouandien ws pumsess L
Fezroes { Sundene (Transplantation).......... c.9 c. 25—29 2—3(—47 — TOTD, oo 2l mesmsnime s Lo SaTsE 252
., B cviiii | 89 80 30 |B-diien] o~ 19 uiee cnevess o o asm o

List of literature No. 1¢, 11a, 11 b, 12, 14, 15a, 17 b.

amount to “abt. 222 per cent of their initial weight”, whereas “the average growth of the plaice trans-
planted to the Dogger” in the same time amounts to abt. 960 °/o, “over four limes as much”. For the
Fewroe plaice in our experiment then, the increment is thus relatively the same as for the far smaller
North Sea fish — absolutely, of course, far greater. Wilh regard to corresponding sizes in these waters
nothing is known, and our observations are too few to give a reliable picture of the growth in this respect,
still less as to the increase in value of the fish here concerned, which is doubtless very greal.

2. Intensity and general character of the plaice fishery at the Faeroes.
Intensity of the fishery, and nations participating,

The Feroe fishermen themselves take practically no part in this fishery, which is, save for the
purely occasional fishery from the Danish Inspection boat, almost entirely in the hands of foreign nations.
by far the greatest share falling to the English and Scottish fishing vessels. Though relatively inconsider-
able as compared, for instance, with the Iceland plaice fishery, it yet helps, partly on account of the ex-
cellent quality of the Faroe fish, to make the voyage a paying one for the foreign vessels, though the



Table 32. Weight increment in all the marking experiments with Fzroe plaice.

>< 1(]0)

Increment
Initial weight

The indices denote number of specimens measured.
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cod and haddock and halibut
fishery is far more important
forthem. The Table 33, showing
recaptures of our marked fish,
bears this out.

The British vessels take up
the great bulk of the fish,
accounting on an average for
abt. 20 %o of the fish migrating
from the fjord, and abt. 37 and
50°0 of the transplanted fish.

The recaptures made in the
course of the first year are
shown below, and it is only
from these figures that we can
gain a true idea as to the toll
levied on the stock by the
fishery. It represents, as will
be seen, abt. /s to /s of all
the transplanted fish, but na-
turally the proportion of the
fish marked inshoreis far lower,
abt. 4—7 %o. These do not move
out in any great numbers till
the following years, and are
then taken by the foreign vessels,
that is to say, the percentage
of recaptures for the first year
is increased now to fromn three
tosixtimes thatamount, whereas
it is not even doubled for the
transplanted fish throughout
the entire period of the ex-
periment (Table 34, p. 40).

Compared with the experi-
ments made elsewhere, our
present investigations show that
the intensity of the fishery
among the stock up here is
aboul equal to that for instance
at West Iceland (here aver-
aging abt. 30 %/ in. the first
year — 17 b) and in great parts
of the North Sea. Only in
some parts of this region e. g.
west of the coast of Jutland
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and in the southern North Sea towards the mouth of the Channel, does the percentage of recaptures often
amount lo over 50 %o (see inter alia 1.c. p. 116, and 13 a). In many areas, as for instance in the western
and northern North Sea, it is far lower, in many cases even falling below 20 ©lo.

Table 33. No. of recaptures of marked plaice. Fezroes 1910—1912.

S o No. recaptured hy 0o recaptured
No. of z 2
e e el e e S )| A I
i- li liberati e T
Experi- | Locality of liberation 2 E Fieroe |Danish | English| Scoteh | Ger- Be]gianl Dutch by by
ment &9 man e Total | British | Feeroe | Total
f. b. fb 5. T. ‘ S. T. S. T. 8. . | 5. T. fisherm.|fisherm.
; hatsl il N Wikl B ISR - s B
1 Vestmanhavn .... 1910 498 4 81 7 17 ]: ‘ 2 182 189 0.8 36.6
== 11| 46 \ 3 4 5 1 - y 13 | 133 | 61 | 289
L = ool we7 | 1 | 14 | 27 8 . ‘ ¢ | 209 | 66 | 360
A 12 125 | 1 1| 2 4 o | a2 | 210 | 08 | 256
I | TrpltoofiSlettenms1912| S01 | 2 | 12 | 9 | 19 ) . 11 |16 | ses | o7 | 418
Iv | Trpl. to off Myling 1912] 75 | .. o2 8 | .. \ 3 .| o 493 | 0 | 493
1211 | 21 | 12 | 266 | er | 1 2 1 | 00| 268 | 17 | 872

*#) To this should be added 49 spec. recaptured, without serial number, by English and Scollish boats, 40 and 9 respectively. The percentage of
British recaptures thus amounts to 29,8 "u. e

The males are retaken in greater numbers than the females during more of our experiments, and
especially among the smaller sizes. In the southern and middle parts of the North Sea, ReDEKE (13 a, p. 25)
and BoruLey (1¢, p. 65) give as percentage of recaplures respectively 41.4 (J) and 37.4 (9) total recaptured
and 20.6 (3) and 18.6 (9) for the first year after marking. This indicates a similar superiority to that we
often have noted, whereas REicHARD (14, p. 113), again, finds the reverse, piz. 21.0 (J) and 23.2 (9).

Such total values, however, really tell but little. The question is as a matler of fact far more
complicated, being intimately connected with the question of migration — in the case of the Faroes,
emigration out from the fjord — and the proportion thus depends on the sizes marked, the place where
marking is carried out, and the distribution in regard to sex. Thus among the 30—39 cm fish, for instance
up in the fjords, it is chiefly the males that in the first year move out and are recaptured on the coastal

Table 34. /o recaptured by foreign fishermen of plaice bank. Among lhe transplanted fish, the difference

liberated at the Feroes 1910—1912.

is not so pronounced. This question also will re-

—  quire to be further looked into.
Finally it should be noted that the recaptures

0 o
lo Tesaptured Tolal °[y recaptured

No. of 1 year after liberation
Experiments — _ are not evenly apportioned throughout the year,
. aug (?___ Qf{_i*;‘—__ili_g_ii__g:i but lie for the most part in the spring and early
Foas s Rl 100 356 6.9 U 958 135 193 summer months, possibly simply because the fishery
... 42 38 40 | 195339 25.6 then is carried on wilh greater intensity, but possibly,
]g gég 41(%_((; %gg g%g z‘é; igg on the other hand, moreover because the fish keep

closer together at that time of year, when most of
them are spawning. That this really is the case is also plainly evident from the statistics.

The accompanying figure showing average monthly hauls of large plaice landed in Aberdeen from
the region Fewroe gives a good idea of this accumulation of adult plaice during a period which we have
from other observations seen should be regarded as the spawning time’ (Fig. 24).

As regards the absolute quantities taken here by the foreign nations, the stalistics give the
following figures for the last few years.

1 In the Shetland Area, FuLTon finds quite similar conditions, save that the curve has its maximum one month earlier, in
Febr.—March (6 g, p. 125).
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These hauls were all made from steam trawlers.
The dominant posilion of the English vessels is clearly apparent. Next in order come the Scottish
vessels, with a yield amounting to from '/10 to — of late years — '/sth that of the English. These figures

agree well with lhe distribution of the re- cwls

captures in our experiments; the English are
here first; the proportion between the recap-
tures made by English and those by Scottish
vessels is in the fjord experiment (I) abt. 4:1;
in the transplantation experiment IV 3:1.
It should here be borne in mind that the
fishing grounds of the Scoltish vessels, N and
NE of Nordergerne, lie farthest from the site
The
results of the other nations’ fishery are but

of the experiment in the former case.

4

~

N

0

R -

i

| | | | | | 1),
Jan. Feb. Mar Apr May Jun Jul. Aug Spt. Oct. Nov. Dec.

Fig. 24. Average monthly catch of large plaice per 100 hours’' trawling
during 1905—1913. Aberdeen fishery statistics. Smoothed averages.

very incompletely recorded, but the yield is in any case inconsiderable compared with that of the British

industry.

As mentioned the plaice here play but an inferior part in themselves as object of the fishery,

Table 35. Total weight in kg. of plaice pr. year fished at the Fzroes.

Nation 1906 1907 1908 1909 1910 1911 1912 1913 1914
I
English . . .. 220.980 161.290 84.531 79.146 65.989 62.687 50.241 81.026 69.545
Scotch. . ... 20.320 31.420 14.173 22.362 13.866 13.663 13.868 12.000 9
Duteh . .... 1.425 270 915 2.295 1056 136 1.780 ? ?
Belgian ... 285 451 ? 1.527 ? 5224 ? ? ?

being caught for the most part while fishing for other sorts.
for comparison with such decided plaice grounds as the White Sea or the North Sea.

Table 36. Prop. per cent of plaice to quantity of demersal fish

vessels 1906—1914,

This is illustrated in the following table,

from different regions, fished by English

Area 1906 ‘ 1907 1908 1909 1910 1911 1912 l 1913 ~ 1914
| |
North Sea. . 13.2 ‘ 14.8 15 15 14 15 14 14 14
White Sea 86 389 ‘ 85 86 79 68.5 53 48 33
Iceland . . .. 11 l 10 | i 7 6 6 8 5 4
F=zroe ., ... 0.7 ‘ 0.48 04 0.26 02 0.2 02 02 0.3

The actual total catch of plaice from here, i. e. the English yield, is thus comparatively but

small.

The statistical percentage of plaice taken 1906—1914 in “region Feeroe” also fluctuates between

such low figures as 0.1%0 and 0.5°0, whereas in “Icelandic waters” it goes up to abt. 10—14.6 %0 (same
year) and for the “White Sea” even amounts to between 27.5 (1909) and 3.6 °/0 (1914) the figure for 1913

being 8.2 Y.

The “North Sea” appears as lhe principal ground for plaice, making up far over half the

total yield, 54—72 %o, also for 1906—14 (Bd. of Agricult. & Fisher.: Ann. Rep. on Sea Fisheries. Londov).
As regards the Feeroe fishery, it will be seen from the table that the yield decreases very
markedly in 1906—08, and has been continually on the decline, albeit not to quite the same degree, ever

since.

Fiskeri.

The fluctuations from 1909—14 are nol great.

6

Altogether abt, 80000 kg are taken annually in the




statistical “Region Fwmroe”, of which abt. */4—*/s
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fall to the English industry. This refers to the total

yield. In both the English and Scottish Statistics, lying some years back, a marked decline also in the

cwils average yield is discernible, and the low value
03k to which it then falls has been more or less
N maintained since (Fig. 23).

02 ~ Finally, as regards the composition of

o1 L , \/\ % the catch, this has not, according to the Eng-

= lish statistics, undergone any marked change

0 (Fig. 26). The large fish make up as a rule abt.

cwls 95 %/ of the catch, the small and medium ones

. growing up in territorial waters being practically
ol lacking.

/\ The Scottish statistics give a somewhat

4 N different picture in this respect (18 a). Here we

N T TR, Lo ey find for the years 1910—13 only abt. half the

\____ T yield ascribed to the category “large”, and in

0 9547305 190C 1907 1908 1909 1910 T 191z 1913 1974 carlier years (1908) 2/s or more, the “small”

here also always making up, as is natural, an

Fig. 25. Average catch of total plaice, I, per day’s ahsence (English, . ... 2
Statistics) and II, per 100 hours’ trawling (Aberdeen trawlers statistics). insignificant percentage reckoned by weight.

The Scottish method of sorting must thus

be different, a larger size being here reckoned as “medinm” than in the English reports.
5 g 8 E

For the North Sea plaice, the limit — varying according to area, port of landing ete. — between

«gmall” and “medium” fish landed at English porls is taken as on average al 26 cm, between “medium”

and “large” at 39—40 cm (1 a, p. 30). The principle on which the F=roe plaice are sorted is not known,

but the limit undoubtedly lies higher. This is
at any rate the case in the measurements of fish
from Aberdeen market in Table 37 (18b, p. 42).

In each category, the Feeroe plaice make
up the largest, heaviest fish of the class, which
fact, by the way, is interesting when compared
with what we have noted above with regard to
the considerable weight of the Feweroe fish in
proportion to the length'. The Teeland plaice
are sorted more or less as those of the North Sea.

It would seem natural to consider the
decline shown both in the average yield and in
the relative quantity of “large’ (Scottish stalistics)

%

100 |- I

T 148

80

e

[

20 -

| | | | | |
190% 1905 1906 1907 1908 1909 1910 1911 1912 1913 1914
Fig. 26. Average catch of large plaice in percent of total plaice
after I: English, 1I: Scottish statistics.

(U]

as indicating overfishing of the stock, though this does not appear to have suffered or be suffering serious

destruction. Under present conditions, and with the methods at present employed, the fish seem suffi-

ciently protected by Nature.

Ill. Experiments with Lemon Soles (Pleuronectes microcephalus Don).
1. Locality and date.

A number of lemon soles were marked at various times in the Vestmanhavn Fjord, being taken

there together with the plaice by “gnurrevaad” on the Bank (p. 9) marked and liberated.

1 The mean length for “small” noted on p. 9 is that here given.



The sizes marked will be seen below;
1910, chiefly 30--40 cm average lenglh, in 1911 moslly 27—

2. Size of the fish marked.

Table 37. Mean sizes of plaice measured in Aberdeen
market 1904—1911.

‘ Trade

B : Medium Number
Region category Rangeinem | oy s inem| measured
East coast large 47—67 56 c. 1.000
(Aberdeen medium 24—62 35 c. 48,000
grounds) small 20—37 28 ¢. 33.000
Northern [ large 49-T4 53—061 c. 6.000
North Sea & medium 28—G61 40—42 e. 37.000
Shetland l small 22—39 29—31 c. 24.000
large 4771 58, e. 1.000

Iceland medium 26—63 41 c. 9.000
small 2439 al c. 2.600

J large 4487 66 c. 700

Fzeroe medinm 33—60 47 c. 750
l‘ small 26—41 33 230

case of the plaice,

can give any true idea of the intensity

with which fishing is carried on through-

out the year.

4. Nationality of fishermen.
In the 1911 experiment, all the
recaptures — abl. 9% — were made by
the Faeroe fishermen themselves, divided

they were almost exclusively older, mature fish Table 39. In
36 cm i. e. somewhat smaller. The weight seems

in particular for the larger fish somewhat less
than for Scottish fish of the same size (6 ¢, p. 268).
In 1910, they were taken just in the spawning
time, and most could therefore easily be distin-

guished as lo sex.

The males are here in the

majority, whether from the fact that all inde-

terminates were actually females, which would

make the values equal, or whether the sexes

really were represented in the proportions shown
(cf. the superiority of the males among the

smaller sizes of plaice p. 10).

3. No. of recaptures.

All recaptures were made either by the

ocecasional hauls above mentioned as carried out

from the Inspeclion vessel or from the local boat fishery, which is of more importance here than in the

especially as regards the 1911 experiment. It is of course only these last hauls which

Table 38. Results of marking experiments with lemon soles in

Vestmanhavn 1910 & 1911.

between the first, second and third years,
with most in the third. The fish retaken

were mostly 30 -40 cm, the recaptures of smaller sizes being less numerous.
while in the 1910 experiment only 1 recapture out of 40 was made by the F

Table 39. No. of lemon soles liberated and recaptured.
Fzroes 1910 & 1911.

No. of Locality h
Year and date lemon soles B of liberation| Bep
liberated recaptuzed Centr. Posit. el
1910 May 18—21.. .... 200 45 [ 6208 TN < 23
1911 Aug. 25— Sept. 2. 184 17 | 7°9'3W < 20
Total. .. 384 62

It is interesting to note that
weroe fishermen, in 1911

we find 16 out of 17 made by them.
Oulside Vestmanhavn we have not a

these experiments.

.

Growth.

single record of any recapture from

A striking feature is the extremely
slow growth of these fish. Innocase does

it exceed 2 cm even in 2—3 years, and

an increment of 2 cm is itself rare, nor

was any considerable weight increment
observed. There is no difference either

No. liberated { No. recaptured
1910 1911 Total °lo
Sizes in cm Experim. Experim. | recaptured
1910 1911 Total Total (by Faeroes)
(by Feeroe | (by Fearoe
| fishermen) | fishermen)
o |
26 e 1 .. g = 5
DB—P etk 15 39 4 2 (1) c. 12 (2)
30—34 ....... 96 120 25 12 (11) 16 (6)
36—89 .. o 80 24 156 (1) 33 c. 16 (3)
40—44 ... ... 9 1 - ¢ 11
Total 200 |‘ 184 45 (1) 17 (15) 15 (4)

between male and female or between

larger and smaller fish in this respect.

6!5
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Here, in contrast to the plaice experiment, only grown, mature fish were marked.

Marking experiments with lemon soles have but rarely been made. There are only on record the
accounts of a group of Scottish experiments (6 g), where 135 specimens, (most 30—40 cm) were marked
in the 'years 1904—09 in East Scottish fjords, the Moray Firth, the Firth of Forlth, etc. The tolal percenlage
recaptured was 6.7 °o. With a single exception, that of a fish 31.5 cm having grown 4.8 cm in abt
16 months, also in these experiments the growth has been very slow or none at all. Finally, there are
the older experiments (1889—92) where 173 fish were marked in the Firth of Forth and St. Andrews, with
only one recapture, which had in the course of 127 days hardly grown at all (abt. 33 cm - (2)cm
(6 b, p. 195).

In contrast to the plaice, we have here a form which grows, at any rate, from the older stages,
exceedingly slowly. Its growth is, however, but little known on the whole, even from soulhern waters,
though it is a common and economically valuable fish at the Faroes and S. of Iceland, as also in the
northern North Sea. :

At the Feroes, we find the eggs and small pelagic young in the sea over the coastal bank through-
out the whole of the summer, i. e. May—August, though nowhere in large quantilies, not over 20 per
2 hour’s haul!. Where the youngest year-classes live is still an open question; presumably, they keep
to grounds with rocky botlom, where they would easily be able to avoid the nets. The young bottom
stages (abt. 20 mm) on the other hand, are occasionally found in the stomachs of other fish (9). The
smallest specimen, abt. 103 mm, was taken in Vestmanhavn in less than 2 metres on the 20. May 1910.
Judging from the scales, this specimen should be al least two years old. At the same place, but also at
greater depths, some few slightly larger fish were taken, abt. 14, 17 and 18 cm. Not until a size of over
20 cm is reached, especially from 25 to 472, do they become common, but as to their age very litlle is
known. Maturity is reached at 21 cm length (several &' and ¢, May 1904).

This agrees with what was found on the east coast of Scotland, where the limit between mature

b and immature is also set at 21 ¢m (6 a). The remarkable
Table 40. Age determination of lemon soles.

Vestmanhava: May 1010, dwaIU'f forms from east and west Scotland (6d, p. 48)
which are found “full” at 10—14 cm have nol yet been
Number of suirlllr;msl; ;glzgwth zones in met with at the Fezeroes. At East Scotland, where the
Length cm - species seems to have its centre of distribution, at east
3 (mature and immatare) | F(MAMOE Bg1anq and some few other places in the North Sea,
= there are also found, besides the numerous pelagic
.32 5—6,6—7,>6,>6,7,7—8,7-8,15,5,5-6,6,6  young of less than 2 cm, some larger young stages of
i 5—6,6,6,6,6—=7,6-1,7, 68, 145, 5,56 ,oey 10 cm, sometimes in fairly deep water (over 100 m,
o BE-R¥ REESS AN BE8  6E p. 576). The intermediate sizes have only occasion-
29 4-5.5 56, 5—6 4,45 )
08 4, 4 4 4—B, 5, 5—6, 6, 5—7 i ally been observed, in Oct.—Nov. abt. 6.5—9cm long
97 4, 45, 4—5, 4—5, 6 3, 4, 4—5 (8) and in the beginning of June abt. 8 —13 ¢cm (4). The
26 4—5, 4—b, 617 1 age of these would presumably be abt. 1'/+ and 1 year.
25 4, 4,6 5 That they may, however, be older is evident from the

fact that larvee, apparently of late-spawned eggs, are
pelagic until right on in the following spring, (“Thor” 19. and 30. March 1906, northern Katlegat) though
this must be regarded as exceptional.

We hope on a later occasion to go further into the biology of this species; for the time being, it

1 The “Thor”s catches of pelagic stages from West, Norlh and East coasls of Scotland and South and West coast of Ice-
land, which were much richer. The maxima obtained in these two regions were 450—470 and 50 -70 specimens respectively
pr. iz hour’s haul with the young-fish-trawl.

* The two largest fish measured were 48 cm, both females, taken in June 1912 at Ejde. The largest ever known is 4{.2 cm,
from the east coast of Scotland (Furron 6 e).
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will suffice here to note our age determinations by means of the scales of the smallest sizes which could
be determined from the material® (Table 40).

Few as these are, it will nevertheless be seen that the growth is evidently far poorer than that
of the plaice; this applies especially lo the males, the females growing somewhat better. As to the growth
of the youngest year-classes, nothing further can be said at present.

6. The lemon sole fishery at the Faroes.

Again in contrast to the plaice, the lemon sole is an object of considerable and steadily increasing
importance lo the British fishing industry at the Faeroes.

During the last few years, the following quantities (in kg) were taken at these islands.

Year 1906 1907 1908 1909 1910 1911 1912 1913 1914
By English SIT c. 345.300 c. 347.400 c. 267.500 c. 608.400 ¢.620.500 c. 556.800 c. 565.600 c. 760.000 (c. 530.000)
- Scottish SIT c. 25.500 ¢. 56.700 > 50.000 60.100  108.900 >>115.000

The fishery of the other foreign nalions may be disregarded as quite insignificant.

The proportion between the English and the Scottish yield is here about the same as in the case
of the plaice, viz. abl. 10:1 in the time prior o 1911, and thereafter abt. 5—6:1.

The yield represents considerable quantities of fish, and is of great value, far exceeding, as
mentioned, that of the plaice, and on comparing for instance with the catch of halibut in these waters
it will be seen that save for the abnormal year 1908, the yield of lemon soles has constantly increased
until in 1913; the English fishery here accounted for about the same weight of lemon soles as of halibut,
abt. 800.000 kg. Moreover, the lemon sole is a very valuable fish, only a very few kinds, such as sole
and turbot, fetching higher average prices per kg (0.71—1.00 shillings per kg 1904—1910 in England and
Scotland). The value of the English fishery here in pounds can be estimated al least as below:

1906 1907 1908 1909 1910 1911 1912 1913 1914

16.000 £ 15.000£ 12000£ 25.000 £ 25.000£ 24.000£ 26.000£ 30.000 £ (33.000£)

In respect of weight, the lemon soles make up but a modest amount compared with the total
yield — abt. 2.0—2.5 %o — in point of value, however, considerably more, as for inslance in 1911 10—11 %f.
The principal yield is that of cod and haddock (p. 39).

According to estimates, the years immedialely before 08 %
: ' : . e 07— i

1914 gave a yield for t.he lotal English I.isheljy‘ here i b ~~ 7

to the value of abt. £300.000, the Scottish £65.000

15| IS ———
of which abt. 10 %0 and abt. 3—4 %o respectively was (.4 |-

made up of lemon soles. 03
The average catch also shows for the fishery

: : : 10
of both nations an increase, especially sudden and

marked in 1909, followed by a temporary decline, g |- \V .

and then again a continued increase (lo 1914). //

. . - . | 1 | !
The cause of this increase, which is also ob- 6 191013. 1(}105 1906 1907 1908 1909 1910 1911 1912 1913
served in the Scottish North Sea fishery for this  Fig 27. Average catch of lemon soles at the Faeroes in cwts.
(1I) per day's absence (English statistics), (I) per 100 hours’
trawling (Scottish statistics).

form, is variously conjectured. Firstly, that lemon
soles are now picked off more carefully than before,
none being thrown away; then also that the trawl, after the adoption of big-bosomed ground ropes

1 H. N. Maigr: Beitrige zur Altersbestimmung der Fische. Arb Deut. Wiss. Komm. f. d. Intern. Meeresforschung. B. Helgo-
land, No. 5, 1905. Only some few records of age determinations are here given. A male of 24 cm (spent) was according to this
fully 3 years old by end of July; specimens of 40 cm fully 6 years, all 3 from the south-eastern North Sea.
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furnished with rollers, is better able to work over rough hottom, which is probably where the lemon soles
more particularly lie (cp. 6e).

It is indeed surprising lo see how importani a parl the relatively inconsiderable Feeroe area plays,
according fo statistics, in the production of lemon soles, when compared with the far larger Iceland

%, grounds, especially for the English fishery. The graph helow illu-
4 strates this. In several of the later years, we find abt. /s of all
24 /\ frem the lemon soles landed in England coming from the
il /“ N’** Fmroes, and less than half that quantity from Iceland, while the
\ Scottish yield is divided more or less equally between the two areas.
& J The remainder is taken chiefly from the North Sea; this applies
18 - especially to the Scottish fishery, for which the lemon soles as a
16 whole play a far more important part®.
| /\ Finally, as regards the composition of the catch, the Scottish
2 /\ \ A wom statistics for the North Sea fishery show that while the “large” class
\_____/ lceland of lemon soles makes up a constantly decreasing proportion of the
i o total yield, the smallest year-classes, on the other hand, are seen to
B[ e increase continually in numbers. Even the small figures for the
il ol ’," 15 Feeroes also reveal the same stale of things, and we have here the
kSl B _ L lesiand clearest proof that the catches really represent an overfishing of
YA Aigel the stock.
| S ."’}-( I
4 iy X | | Large Lemon soles in % of tolal catch at the Fzroes.
190G 1907 1908 1907 1910 1917 1912 1913 191%

905 0 : 91¢
Fig: 28. Total catch of lemon soles at the 1904 1905 1906 1907 1808 1909 1910 1911 1912 1913

Fzroes and at Iceland in percent of total 9.9 9.1 9.0 9.3 9.1 9.3 8.5 8.4 8.0 7.6
tity landed in England and .
i ms::(otllz::ul Eig au) s ik From the foregoing, then, there can be no doubt that an over-

fishing of the stock of lemon soles, especially at the Feeroes, has
been going on right up to 1914, The decline occasioned by the war in the yield of the British fishery
since then has doublless given these fish, like other forms, a much-needed respite in which to recover.
Under ordinary circumstances, they would, with their slow growth, despite the numerous protected re-
treats which they find, especially at the Fweroes, hardly have been able to stand such decimation
much longer.

IV. Resume.

1. In 1910—1912, a total of 1211 plaice and 384 lemon soles were marked at the Feeroes. All the
lemon soles and 710 of the plaice were marked in Vestmanhavn Fjord, 125 plaice in Sundene. 301 plaice
were iransplanled from Vestmanhavn to Slettenzs and 75 from Sundene to west of Myling.

2. Out of a total 1211 plaice, the Faeroe fishermen themselves recaptured only abt. 2 %o, the Brilish
fishery abt. 26 %o, Of the fish marked inshore, the British took abt. 20 °/o in all, and of the transplanted
ones abl. 37 and 50 %o, all other fishery being quite insignificant. In the first year after marking, the per-
centage of recaptures was 4—7 %o and abt. 21—33 %o respectively, the migration from the territorial waters
proceeding more extensively in the second and third years after marking in the case of the former. The
males are recaptured (migrate) especially during the first year far more frequently than the females.

The fishery among the stock of the Feweroes is thus as intensive as on the West Iceland grounds
or in large parts of the North Sea.

1 The proportion between the quantities landed in the two countries is about as 3:4 or 4:5, in contrast io the figures
for most other fish.
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3. From our investigations, the following summary of the growth of the plaice at the Faroes can
be given. After spawning on the coast bank in February—end of April, the pelagic young are found on
their migration into the fjords in May and June, the young bottom stages in July and August, right up
inshore or near the bottom at greater depths up in the fjords. Next spring, the now one-year-old plaice
are found, with an average length of abt. 10 cm. As far as can be seen at present, the growth is continued
during the next two years up in the Vestmanhavn fjord, which is the best known water in this respect,
likewise with abt. 10 cm average per year. In the fourth year, the markings show that among the
30—39 cm plaice, the increment averages only abt. 5—6 cm and now they commence to migrate out to
the coast bank. First the immature males take the lead, often spawning in the first winter after marking
(for the first time). Later the females follow, the growth of these being now as a rule far the grealer.
Outside the fjord, the growth is better, being for the transplanted fish of 30 -39 cm (3—4 year-olds) abt.
9—10 ¢m annually for a further two years, and then decreasing. In Vestmanhavn also the growth varies
from year to year, being lowest in 1912 and highest in the 1910 experiment. Growth continues through-
out the year, but is in several cases distinctly retarded in autumn and winter, from October to Febr.

The plaice grow then, at any rate in the 3—4 first years, better at the Feeroes than at most other
places within the area of distribution. Only in some few parts of the middle and southern North Sea,
and especially on transplantation from other parts of the North Sea to the Dogger, do we find an annual
growth (abt. 8.6—15.4 cm) exceeding that of the Feeroe fish.

The proportion w — Tl(;'(j k (coefficient of “condition”) is also for the Fwroe fish as a rule far
above 1; for fish less than 45 cm abt. 1.20, often over 1.22 for the smaller sizes; in other words, a further
sign of the favourable conditions in which their growth takes place.

4. The youngest year-classes are fairly stationary in the shallow water of the fjord and near the
shore. Save for the migration shown, that of the 3—4 year-old fish from the inshore waters, no regular
migration of the older fish is yet known. They move about over the coast bank to abt. 150 m depth.

5. The fishery of the stock of plaice at the Faeroes is almost exclusively in the hands of British
fishermen. These take the older year-classes on the coast bank, but only, it should be noted, as a “bye-
product”. In 190813, there was an annual yield of 80—100.000 kg plaice, of which the English vessels
took abt. 60—80.000, the Scottish abt. 13.000. Altogether, however, the plaice only make up less than
19 of the total yield — in kg — of fish from these grounds, mostly abt. 0.7, and 0.5°% in 1906 and
1907, when the quanlities taken were abt. 240.000 and abt. 200.000 kg, in the later years only abt.
0.2—0.3 %o,

The composition of the catch has, in the case of the English fishery, not undergone any
change. As a rule, more than 95 %o are annually (1906—14) classified as large, the rest medium. Of the
fish landed at Scottish ports, on the other hand, from 1910—13, only half were sorted as large, against
25 or more previously, practically all the rest being classed medium. This last fact, as well as the
gradual decline in the average catch per day’s absence of English steam trawlers from 0.25 in 1906 to
0.07 in 1911—14, suggests an overfishing of the stock, or rather, a clearing off of the grown fish. The
youngest and younger year-classes will, under the present conditions, be protected against destruction.

6. Of the lemon soles, abt. 9% were retaken by Feroe fishermen, up in Vestmanhavn. In
contrast to the plaice, most of these fish were grown, mature, at time of marking (abt. 30— 40 em). The
growth therefore probably is extremely slight, less than 1c¢m per annum, as is also known to be the case
from earlier experiments in the North Sea.

Not one was laken again outside the fjord, this being probably due either to their not moving
out to any degree from the territorial waters, or to their keeping to such boltom as can hardly be fished
by the trawl.
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In contrast to the plaice, the lemon soles play a considerable part in economical respects for the
foreign fishery. The Feroe fishermen themselves take no part in this. In 1909—13, there was an annual
yield of 660.000 to 890.000 kg, to the value of abt. £ 28.000—35.000 annually. The English boats take the
great bulk of this; so great, that abt. !/« of the total quantity of lemon soles landed in England comes
from the Feroes. Up to 1914, the yield was increasing, also the average catch, but, as with the plaice,
we find a decline in the number of grown (large) fish in proportion to the small. It is therefore to be
supposed that this isolated stock, even though its earliest year-classes may be protected by Nature against
capture, will soon have reached the limits of its productivity if the fishery be carried on with like intensity
in the future.




Dansk Resumeé. ).

Forseg med Redspatter (Pleuronectes platessa).

I Maj 1910 udsatte “Kommissionen for Havundersepgelser” fra “Thor” ca. 600 meerkede Redspeetter i Vestman-
havn (Fig. 2). Fisken fangedes med Snurrevaad fra Skibet paa Banken (“Pladen”) i Fjorden. De levedygtige Fisk
mazrkedes og udsattes igen straks efter Fangsten. I Maj og Juni, 1911 & 1912, merkedes yderligere et Antal Rad-
speetter i Fjorden; i disse Aar fangedes de, ved Hjeelp af lejet Skib og Mandskab, dels paa Banken dels med Aale-
haandvaad paa ganske lavt Vand leengere inde i Fjorden (se Fig. 2 og Tabel 5). Et Antal, ialt 300, flyttedes i en Damjolle
ud gennem Vestmansund til udfor Slettenses, hvor de sattes fri paa c. 55 m Vand 1 Kvartmil fra Kysten (Fig, 1).

Endelig markedes der, ligeledes i 1912, Rodspaetter, der fangedes oppe i Sundene, mellem Ejde og Haldors-
vig paa 9m Vand. 70 sattes ud igen paa Fangststedet; Resten sejledes ud til NW for Myling paa c. 90m Vand,
omtr. 3 Kvartmil af Land, og udsattes der (Fig. 1).

De markede Fisk var af lidt forskellig Sterrelse i de forskellige Forseg, alt i alt mellem 20 og 56 cm lange.
Sterrelserne ved de enkelte Forsgg fremgaar af falgende Oversigt; de allerfleste var yngre, langtfra udvoksne Fisk.

Lezngde i cm
Merkede i
20—29 30—39 40—49 50—59 ialt
Vestmanhavn ................ 163 362 183 2 ca. 700
BUndene . ..l cusiin sanmann 14 243 41 3 — 300
Omplantet fra Vestmanhavn .. 120 5 s i — 125
Omplantet fra Sundene....... s 49 22 1 — 15
297 659 246 6 ca. 1200

Merkerne var af samme Slags som de, der i 1910—12 anvendtes ved Torskemsrkningerne heroppe. De bestaar
af 2 Benplader og en numereret Bronzeplade, sammenholdt med en Selvnaal.

Antal af de genfangne, markede Redspatter.

Feringerne selv driver ikke Redspeaettefiskeri, i alt Fald intet nszvneverdigt. Indenfor Territoriet er et saadant
kun dreven fra det danske Fiskeriinspektionsskib, men igvrigt ikke i saadant Omfang, at det i mindste Maade
har Karakter af Erhvervsfiskeri. Mange markede Fisk er genfangne her. Udenfor 3-miles Gransen toges de ved det
storstilede Fiskeri, der dreves af fremmede, iseer britiske Fartojer. Ved en Opgorelse af Fangstprocenten er det derfor
kun de Genfangster, der er gjort ved dette Erhvervsfiskeri, der leegges til Grund. Denne forholder sig saaledes.

Total °[p genfanget af fremmede Gfn.-%/o i ferste | Total Gfn.-%/o
Fisk f Sterrel Aar. Samtlige || 1—52 Mdr.
Misthdie el sl s i Storrelser til- || efter Maerk-
' < 30 30—39 | 40—50 sammentaget ningen

I Vestmanhavn .............. c.14 e 24 c. 17 6.9 19.3
[ Susidene - o v s ) S - 20 - 60 — 4.0 25.6
Omplantet fra Vestmanhavn .. - 33 - 20 - 30 20.9 36.5
Omplantet fra Sundene....... e - 30 - 30 33.3 49.3

Det viser sig da, som man kunde vente, at af Fisken, der msrkedes inde i Fjorden, genfangedes
ferste Aar efter Merkningen kun ret faa som udvandrede til Farvandet udenfor Territoriet af fremmede Fiskere,
derimod langt flere af dem, der udsattes fra aaben Kyst, og des flere jo lengere ude de sattes fri. I Lgbet af

Fiskeri. 7
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de 3 nemste Aar vandrede flere og flere ud, og flere og flere indfangedes, saaledes at der ialt af disse fiskedes c. 20 og
269, eller mere end 3—4 Gange saa mange som i farste Aar. Der fangedes ogsaa yderligere nogle af de omplantede,
men Hovedmassen toges allerede i forste Aar, saaledes at den samlede Fangst-Procent af disse knap er det dobbelte af
forste Aars Fangst, nemlig resp. 49 og 37°.. I disse Forseg er der fanget forholdsvis omtrent lige mange af de 30—39
og 40—39 cm’s Fisk, medens der i de to Fjord-Forseg er taget relativt flest af de mldre Fisk (Tabellerne 8 og 21).

Af de fremmede Fiskere kommer som sagt alene de Britiske her i Betragtning. De evrige fremmede Na-
tioner, der (1910—1914) fiskede under @erne, bl. a. belgiske, tyske, hollandske Trawlere har kun taget forsvindende faa
af de markede Fisk, ialt kun 4 mod de c. 300 og c. 60, der faldt paa henholdsvis Engl@ndernes og Skotternes Part.
Undersoges nu, hvad Statistiken oplyser om Omfanget af de forskellige Nationers Trawlfiskeri heroppe, ser man, der
er fisket folgende Kvantiteter Rodspetter (i kg).

England | Skotland | Belgien l Holland
[1910.. ... 65.989 13.866 9 \ 105
100%, s 62687 13663 5.224 1356
1912....... | 50241 13.868 9 1.780
1913, ... | 81926 | ca.12.000 9 .

Forholdet mellem de engelske og skotske Fangster er m. a. 0. omtr. som i vore Forsgg, Aar for Aar som 5:1,
medens de evrige fremmedes Fiskeri er forsvindende ringe og Freringernes eget lig Nul Forholdet er el ganske andet
for bl a. Torskefiskeriets Vedkommende. Her siger baade den internationale Statistik og vore Merkningsforseg, at
Faeringernes eget Fiskeri spiller en overordentlig stor Rolle ved Siden af de fremmedes, hvortil yderligere kommer, at
Fangsten (i kg) naar ganske anderledes Storrelser end for Redspettens Vedkommende. Medens der saaledes af Torsken,

.der merkedes udenskzers (ca. 950 Stk.), toges omtrent lige mange af Fezeringerne (ca. 11°0) og Briterne (ca. 10°l),
fiskedes de allerfleste af de yngre Torsk, der merkedes i Nolsg Fjord o. a. Steder indenskars (ca. 2400 Stk.), af Fze-

ringerne selv (ca. 47 °/s) kun 2.56° af Briterne. Aarlig (1910—13) fiskede Engleenderne 18—21 Mill. kg?, Skotternc c. 2 Mill. kg.
M. a. O. indbragte det veesentligste fremmede Fiskeri ca. 20—23 Mill. kg aarlig eller omtrent saa meget som Feerin-
gernes eget.

Sammenligner man her Fangstprocenten for de omplantede Raodspzetter (ca.21—33°% i ferste Aar) med de
nevote 219 for Torsken udenskeers, ser man altsaa, at der fiskes noget steerkere paa de ligeledes @ldre Redspetter.
Rodspatiefiskeriet ved Fergerne er i Virkeligheden ligesaa intensivt som bl. a. ved Vest Island og i store Dele af Nord-
soen, men kvantitativt naturligvis betydelig mindre indbringende. Paa den anden Side er de yngre Torsk inden-
skeers Genstand for et langt voldsommere Fiskeri; stedvis er der saaledes opfisket indtil *. af samtlige maerkede. De
yngste Aargange af Redspeeiten har derimod absolut Ro til at kunne vokse og rckrutere Bestanden. Et Spergsmaal
er det dog, om Bestanden i Leengden er stor nok til at taale Fiskeriet, som det dreves i all Fald op til 1914. Der er
Tegn til det modsatte. Den skotske Statistik viser saaledes, at de fuldvoksne Fisk, Handelsklassen “large”, i Forhold
til de yngre i Aarenes Lob er aftaget i Meengde (se Fig. 26).

Vaksten af de maerkede Redspatter.

Tabellerne (bl. a. 11, 12, 14, 17) og Kurverne (bl. a. Fig. 4—10, 17, 19—21) viser Vaeksten ved de forskellige Forsag.
Heraf og af vore andre Undersegelser ved Feroerne fremgaar falgende Overblik over Redspeettens Veekst i feergske
Farvande.

Gydningen foregaar paa Kystbanken paa omkring 100 m’s Dyhde i det tidlige Foraar (Februar—April). I Maj
og Juni finder vi Yngelen i det pelagiske Stadium (Flydestadiet) paa Vandring ind mod Fjordene og det grunde Vand.
I Juli og August er de unge Bundstadier naaet helt ind paa det lave Vand i Stranden eller treffes neerved Bunden
paa noget dybere Vand i Fjordene. Nuste Foraar, hvor de smaa Redspeetter er omtr. 1 Aar gamle, er de i Gennem-
snit 10 em lange, og de to folgende Aar fortseettes Veeksten med ligeledes i Gennemsnit 10 cm aarlig. Saaledes var det
i alt Fald i Vestmanhavn Fjord, hvor de fleste af disse Undersagelser og Aldershestemmelser blev gjort.

Derefter opherer den hurtige Veekst, idet de 30—39 cm’s Fisk, der meerkedes inde i Fjorden, i Gennemsnit kun
leegger c. 5—6cm til i Vaekst i hele det folgende Aar (Fig. 5). Samtidig begynder Udvandringen til Kystbanken. Forst
vandrer de unge Hanner, der, nylig udvandrede, ofte gyder forste Vinter efter Mserkningen. Senere kommer Hunnerne,

“hvis Vezkst nu i Reglen er tydelig steerkere end Hannernes, men ikke saa steerk som i Dyrenes forste Aar.

Udenfor Fjorden er Vaeksten bedre. De omplantede 30—39 cm’s, for sterste Delen 3—4-aarige, Fisk, vokser
saaledes endnu i 2 Aar aarlig ¢. 9—10 em, forst derpaa mindre (c. 5—8 cm). I Fig. 23 er Veekstkurverne for de forste to
Aar sammenstillede til Sammenligning af Vaksten ved de forskellige Forseg (Fig. 14 & 19).

Sammenlignet med det isvrigt kendte om Redspzettens Vaekst viser det sig, at ved Faergerne vokser Redspzlten
bedre end de fleste andre Steder indenfor Artens Omraade. Kun ganske enkelte Steder i Nordsgen og iser ved Om-
plantning fra andre Dele af dette Farvand til Dogger-Banken overgaar Aarsvaksten Faxere-Fiskens (Tabellerne 30 og 31).
Hertil kommer imidlertid, at der ved Feerserne er merket Fisk, der gennemgaaende er langt sterre (se p. 38) end i
Nordsegen o. a. sydligere Omraader. Ved Fzergerne er Gennemsnitsstorrelsen omtrent 35 cm, og ca. 650 af ca. 1200 mzerkede er

1 50—60 "]y af Total-Fangsten fra “Feergerne” er Torsk og ca. 16 /o (i Gnsnit.) af samtlige “cod” landet i England kom-

mer fra Fereerne. 1 Sammenligning hermed spiller Redspettefangsten kun ganske underordnet Rolle (Aarene 1906—1914).



mellem 30 og 39 cm store, medens der i Nordsgen kun sjzeldent er meerket Radspzetter starre end 30 cm, hyppigst 20—30 ecm.
Selv om nu Tilveeksten i em er den samme, hvad den altsaa endda sjeldent er, vil dette naturligvis betyde en langt
starre Masseforsgelse for Ferofisken end for Nordsgfisken i samme Tidsrum. Eksempelvis vil

ved 25 em’s Lengde et Leengdetilleeg paa 7cm betyde en Vegtforggelse paa (175 +) 225 gr.

Sy = — — G i — — (3254 300 —
B P - I R - — (400-+) 375 —
5 85— e — e S s — (500 ) 425 —

altsaa praktisk talt Fordobling af Begyndelsesveegten selv af de storste. Selv om der foreligger megel faa Forseg

med saa store Fisk i sydllige Omraader, kan man dog gaa ud fra, at deres Veekst sandsynligvis er langt mindre end

de merkede, yngres (se Tabel 30). Sammenligningen falder derfor end mere ud i Feerefiskens Faver.
Den overordentlig gode Vaekst, de merkede Rodspetter viser, er endelig ikke noget for dem ejendommeligt.

Overalt, hvor der er undersagt Prover af Bestanden ved Fargerne, er den preeget af de gode Betingelser, den lever
under. Man har et Maal derfor i den saakaldte Erneringskoefficient, k; k er lig ut-i:OO‘ hvor ! er Lmengden i cm,

w Vegten i gr. k er i store Dele af Nordsgen og i Kattegat oftest lig, eller nogel nzr lig 1, medens den ved Feer-
@erne gennemgaaende er betydeligt over 1, omir. lig 1.20 eller 1.40 og endda hajere (se Fig. 3, Tabel 2).

Vandringerne.

Forelgbig kender vi kun, som andre Steder, de omtalte Vandringer af de spmde Larver (0g Mggene) mod det
grunde Vand, hvor de yngre Aargange vokser op, og de felgende Vandringer af de opvoksende Fisk, naar Tidspunkiet
for den forste Yngleperiode nermer sig, bort fra Kysten eller ud af Fjorden. Hannerne synes at veere tidligere rejse-
klare end Hunnerne, som det ogsaa er kendt andre Steder fra. Vandringerne ude paa Kystbankerne, bl a. til og fra
Ynglepladserne, om man da kan tale om saadanne, kan vi derimod endnu ikke folge i Enkeltheder. De ser forelgbig
kun ud som regellas Omstrejfen (Fig. 11, 12, 16, 18 o. a.).

Forseg med merkede Redtunger (Plenronectes microcephalus).

I Maj 1910 & Juni 1911 udsattes inde i Vestmanhavn ialt 384 mearkede Redtunger. Fisken fangedes sammen
med Redspetierne i Snurrevaad paa Banken i Fjorden eller med Aalevaad paa ret lavt Vand. Af disse toges i Lebet
af det folgende Aar c. 9% igen, alle inde i Fjorden og alle ved Linefiskeri af feerske Fiskere — formentlig fordi
denne Art er villigere end Redspeetten til at gaa paa Krog. Ikke een eneste er fundet igen udenfor Fjorden, enten
fordi de fleste ikke er vandret synderligt, eller fordi de har holdt sig paa haard Bund, hvor Trawlen ikke ger saa
rent Bord, som hvor Redspeetten ferdes.

Vaksten

er yderst ringe, mindre end 1 cm om Aaret, som man 0gsaa har set det ved de Forseg, der er anstillet i Nordsgen.
Aarsagen er tildels, at vi, i Modsztning til Redspeetten, har meerket de 30—40 cm kensmodne, langsommere voksende
Fisk, kun meget faa af de yngre og slet ingen af disse er fangetl igen. Aldershestemmelser ved Skellene har
nemlig vist os, at Vaeksten i de forste Aar, ligesom det er kendt fra andre Former, maa vere veesentlig storre end
senere. Af 31 Individer mellem 25 & 29 cm i Maj i Vestmanhavn var saaledes 929 fire Aar og derover,
23 af disse fire eller fire—fem Aar (Tabel 40). De yngste Sterrelser er igvrigt store Sjeeldenheder. Aggene 0g
den spewede Yngel har vi taget rundt @erne i Sundene og mange af Fjordene Sommeren igennem ; de yngste Bundstadier
er derimod saa godt som ukendte heroppe endnu; antagelig findes de paa dybere Vand. Kun enkelte paa ca.10 cm
kendes, og ferst de 15 cm lange Fisk og starre bliver almindeligere; de fleste i vore Fangster er mellem 20 og 40 cm.

Skent ingen af de markede Fisk er taget igen af nogen fremmed Fisker, spiller dog disses Fiskeri efter Rod-
tungen ved Fzroerne en meget stor Rolle, meget storre end Tilfzeldet var med Rodspeetten. Det er igen i farste
Linie engelske, derpaa skotske Damptrawlere, der tager Levens Part. I Aarene 1909—1913 toges i 1000 kg fol-
gende Mzngder:

England Skotland
1909, . ...: c. 609 c. 57
PBLOL. i - 621 > 60
1911 ....... - 557 c. 60
191D s v - 566 - 109
g . - 760 =118

Siden 1906 har Udbyttet veeret sterkt stigende, saaledes at, medens (for det engelske Fiskeris Vedkommende
Forholdet mellem Mengden af Redspaetter & Rpdtunger i 1906 var ca.2:3, er det i de senere Aar helt anderledes,
nemlig i 1913 som ca.1: 9. 1 1912 er der endog fisket lige saa store Kvanta Radtunger som Helleflynder (af engelske
Fiskere), af hvilken Form Udbyttet ipvrigt har veret stadig synkende i de senere Aar. Hertil kommer, at det er en megel
veerdifuld Fisk (omkring 0.7—1.0 sh pr. kg); kun Tungen og Pighvarren opnaar hojere Priser paa det engelske Marked.
Medens derfor Rodtungen efter Veegt vel kun udger en relativ ubetydelig Del af Fangsten heroppe (ca. 3—4 %)) betyder den
dog efter Vaerdi henved o, 10—11%, af en Tolal-Fangst, der skensmeessig kan vurderes til omtrent 300.000 £ for Eng-

7*
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lands og ca. 65.000 £ for Skotlands Vedkommende i Aarene op til 1914. Hovedfangsten er Torsk og Kuller. At Feer-
perne endvidere er en af de vigtigste Fangstpladser for denne vardifulde Fisk fremgaar af folgende Kendsger-
ning, at i de senere Aar kommer ca. !/s+ af samilige Rodtunger, der landes i England, fra Fareerne, under 2 af dette
Kvantum fra Island. I Skotland derimod landes omtrent lige meget fra hegge Omraader og ogsaa relativt langt
mindre end i England. Havet N. og V. for Skotland saavel som Nordseen spiller for Skotterne den sterste Rolle som
Redtunge-producerende Omraade.

Sperger man nu om Grunden til de senere Aars stigende Udbytte, ligger den formentlig dels i, at man i de
senere Aar ved den omhyggeligere Behandling, Fangsten faar, opnaar hgjere Priser, derfor ogsaa er omhyggeligere
med intet at lade gaa til Spilde, der kan bringes i Penge, og dels i, at man i de senere Aar har lert at trawle paa
selv ret haard Bund, hvor denne Form netop holder til. Et andet Spergsmaal er, naar Grzensen for Udbytteforagelsen
vil vaere naaet, og den maa naas for denne ganske isolerede Bestand paa det relativt lille Feereplateau. At Fiskeriet
har veeret drevet lovlig haardt, ses bl. a. af, at Mangden af Handelsklassen “large” i Forhold til Totalmeengden er i
Aftagende (p. 46). 1 Fglge den skotske! Statistik synker saaledes dette Tal gradvis i Aarene 1909 til 1913, og det er
endda lidt lavere i 1909 end i det ferste Aar, hvorfra der haves Statistik (1904).

Nogen fuldsteendig Ruin kan ikke, saa lidt som for Redspeetten, indtrzede; leenge forinden vil den svigtende
Rentabilitet have heemmet Fiskeriet betydeligt. Saaleenge der intet Fiskeri drives og vil kunne drives inde paa Terri-
toriet, har de yngste Aargange Ro nok til at vokse op. Interessant vil det blive, naar normale Forhold ogsaa i Fiskeri-
forholdene atter indireeder, at se, hvorledes Arten er kommen gennem de sidste Aars relative Fredningsperiode. Man
maa da haabe, at det ikke alene, som for, bliver Fremmede, der hester Udbyttet af dette som af andre af Fiskerierne
ved Feereerne i Fremtiden.

! Tilsvarende engelsk haves ikke.
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Particulars regarding the Danish marking experi
f.h. = Feroese fishing boat; BIT = Steamtrawler ; fms. = fathoms

I. Experiments in Vestmanhavn Fjord.

ments with plaice at the Faroes 1910—1912.
(10 fms.=18.28 m).

14!
ﬂ_}/j
Particulars of Recovery
; g @ : ;
.Partlt}ulars of - Central %ﬁ E 2 & Weight (gr)
Liberation. Date, = Piigtion ESE | @ 5 —m—
Locality, No. of D = : ; - g2s| = 3
; ate a |2 Locality reported (Approxi- Fishing vessel S3l =B g — 2
Fish ete. S |= S g/ ;n: B = =
p mately) B = p=t E
2z, SEE g £
N. W. 2%| em | om =
Exp. 1. 1910 June 15 | 7452 @ | Vestmanhavn ‘ 62°08.5" 7°09’ | H.M.8. Tslands Falks 1 |82 |(32)Y) 390 | ?
1910, May 17—21. 1,  » » [7630| @ — » 6 1 |36 |(86) | 690 ?
4?%513;2811}‘3%%5;1 » v b ||7762]3 o 5 ) 1 |37 |87 |60 ?
in Vestmanhavn » » » | 7866 3 == » » 1 40 (40) 770 ?
Fjord » »ooon |7872( @ — » » 1 {8 |(36.4)[ 480 | ?
62°08.7' N. » Aug. 3 |7415| Q e » Feroe 1.-b. 3 |25 |(28 |180| ?
7 3923 w. »  Sept. 20 | 7546 @ e > FLM.S. “Islands Falk” | 4 1138 (36.4)] 450 | ?
- » v 0.20%)|7667| 3 s » » 4 |36 |(40.5)] 600 | ?
» pe. 20 | 7613 @ — » » 4 |33 |[(35.4)| 400 | ?
» Oct, 13 7871 @ — » Fwroe f.-b. 5 |33 |(36.4)| 3% ]| ?
| o» 5 18 [ 7466] @ | 9 miles NW14N of Myggenas, BHfms. || 62°10° 7°H5’ English §/T 5 |34 | 393 | 510 | 762gut.
‘ » » 20 [7668| ¢ | Vestmanhavn 62°08.5' 7°09" | HLM.S. “Beskytteren” 5 | 45 | 50 [1090 | 1540
| » 20 | 7896 @ — » » b | 365 44 540 | 880
» Nvbr 2 ||7467| 9 — » » 6 | 335| 38 440 | 700
» y 2 |7487| & — » » 6 |3 | 38 510 | 790
» y 27492 & — » » 6 (39 | 42 720 | 890
» » 27648 @ — » » 6 (|32 | 87 390 | 650
» y 2 (7594 & — » » 6 | 37 | 42 670 | 1000
» »o 21776 3 — » » 6 (|39 | 43 870 | 1100
» »o 278200 @ - » » 6 || 25.5| 34 23h | 54b
» y 2 |7886 2 — » » 6 || 31.5| 366 | 420 | 62D
» y B 622| & — » » 6 | 3Lb5| 34 370 | bH2b
» y 8 | 7H44| 3 — » » 6 82 | 355 | 420 | 610
» w8 7704) @ — » » 6 | 40.5| 44 790 | 1100
hor 2 8 | 7869 | 3 — ) » 6 | 33.5| 36 ‘ 460 | 650
» » 24 ||7455| & - » » 6 (42 | 48 870 | 1175
» p 24 7489 & — » » 6 | 40.5| 46 810 | 1060
| » y 24 1603 (| & — » » 6 | 365 45 590 | 960
| » » 30|74|a — » » 6 | 32535 | 380 | 550
» » 30 7602 & — » » 6 | 32.6| 35.5 | 430 | 600
B » 30 7687 & — » » 6 |33 | 355 | 460 | 610
» » 30 (7796 & — » » 6 | 33.5| 38 490 | 700
» Dech. b 7649 & — » » 7 |3 | 40 h4b | 760
» » 5 ||7670) Q — » » 7 |40 | 40 750 | 650
» y» b |7676| 2 - » » 7 |86 | 40 425 | 650
» » 5 [|7840| R — » » 7 | 28.5| 34 270 | 495
» » b |7886| 3 — » » 7 |84 | 39 460 | 6565
» y 8 7666| 9 | Outside Vestmanhavn, 28 fms. 62°07"  7°10° Faeroe f.-b. 7 | 46 |(49.5) 1180 | ?
» y 217681 g | Vestmanhavn 62°08.5' 7°09’ | H.M.S. “Beskytteren” 38 | 42 670 | 925
| » 25 17564 | & | 2 miles N4 W of Myling 44 fms. 62°20"  7°15" English S/T 7 I 37 | 894 | 580 | 6379
1) The numbers in brackets indicate the ultimate size given as length to bage of candal fin ; a correction being added. ) Date of registration (p. 6) the date of recapture being unknown. 3) spent.
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Particulars of Recovery
=]

_Pa.rtit':ulars of - Gattval 'ﬁ% gl 8 g Weight (gr)
Llhera:tlon. Date, E Positiva geg| @ g ——
Locah-ty, No, ‘of Date & g Locality reported (Approxi- Fishing vessel Eﬁg £ E = 2

Fish ete. c | 1 S| B e = «
- mately) g8 = = =
z S Eg g =
N. W. 2 cm | cm
l 1910 Decb. 29 | 7456 | & | Vestmanhavn 62°08.5" 7°09' | H.M.S. “Beskytteren” R f 40 | 44 760 | 1000
1911 bef. Jan. || 7754 | & ? ? English /T c.7 | 816 ? 630 | ?
» Jan, 27 | 7582| & | 9 miles N by EE of Fugle, 47 fms. 62°30"  6°20° » 8 |38 | 40 730 | 970 gut.1)
1 » Febr. 2 | 7727| 3 | 1% miles SW by W of Trallonipen, 44 fms.| 62°00" 7°15" » 9 | 40 42.8 | 870 | 9566 gut.?)
[ » » 6 |7686| 3 | 7 miles NE from Fugls 56 fms. 62°28" 6°08’ Scotch §/T 9 |3L5| 344 | 420 | ?
‘ » »oo T || 7442 5‘| Vestmanhavn 62°08.5" 7°09" | HL.M.S. “Beskytteren” 9 |38 | 40.6 || 660 | 850
» » 7] 700| Q =t ) . » 9 | 42 | 455 | 940 | 1225
» v 7[7598) g — ) ; » 9 | 40.5| 44 | 760 | 1000
» » 77653 3 — » » 9 | 83.5| 37 490 | 675
» » 77678 g — » » 9 || 31b6| 375 | 8bb | 6B
» » T |7805| & = » » 9 |315| 3b 365 | 500
» v 7]7888)3 pe l ) ) 9 | 355|385 | 535 | 72
» v 77848 = 5 ) » 9 | 29536 | 360| 650
» » 127475 @ | 7 miles SW14W of Trallenipen, 55 fms. | G1°55' 7°20 English §/T 9 | 34 37 500 | 5953
» » 12 ||7846| & — — b6 » » » 9. | 44 i 1080 | ?
- » » 14 || 7648 & | 1L miles NW of Myggenzms, bb » 62°10"  8°00" » | 9 | 385 41 750 | 918 gut.®)
» » 23 7411 | 3 | Vestmanhavn 62°08.5" 7°09" | FL.M.S. “Beskytteren” 9 |2 | 82 175 | 400
» »o 23 || 7445 @ — » » 9 | 43.5| 48 |1015 | 1350
» » 23 | 7446 | & | 10—12 miles E to ENE from Fugls 62°25' b°53' Scoteh §/T 9 |39 |(41.2)] 760 | ? 9
» » 23 7511 Q| Vestmanhavn 62°08.5" 7°09" | H.M.S. “Beskytteren” 9 | 80.5| 345 || 320 | 450
» » 23| 7694 | & — . » » 9 | 32 36.5 || 395 | bhO
» » 23 ||7i22| & — » » © 9 | 43 | 50 |1090 | 1550
» » 23| 7756 @ = » » 9 |34 | 395 | 470 | 726
» » 23)7810| & = I » » 9 |285| 36 | 260 | 500
» » 23 1867| 8 - | » 9 |31 | 345|385 | 510
» » 23 (7874 2 - » » 9 (29 | 845 || 270 | 440
» » 23 (7889| & — » » 9 | 245| 345 | 190 | 475
» » 27 | 7875 | @ | 8 miles WN'W1,W of Myggens, 53-58fms.| 62°05" 7°55' English 8/T 9 (43 | 48 995 | 13029)
» March 6 | 7849 | @ | 7 miles NE by E of Kadlur, 4i-52 fms. | 62°28' 6°40' » 10 | 48 | b2.7 1450 | 17209)
» » 16 | 7696 | & | 6 miles ESE of Fugle | 62°20"  6°03' Seoteh 8/T 10 (35 | 37.9 (490 | ? 9
» » 18 | 7860 | @ | 4 miles WNW of Troldhoved, 45 fms. 61°55"  7°05' English 8/T 10 | 42,6 46.8 | 985 | 1880 gut.o)
» » 20 || 7612 2 | 7 miles SW1W of Trellenipen, 70 fms. 61°55' 7°20" » : 10 | 46 | BL5 |1120 | 1780 gut.
»  before28 || 76356 @ | 13 miles N4 W of Myling, 62 fms. 62°30" 7°2p » | e.10 | 44.5] 61 [1130 | 2000
» » 28 || 7413 | 8 | Vestmanhavn 62°08.0" 7°09" || HL.M.S. “Beskytteren” L 10 | 24.5| 31 160 | 365
» » 28 |[7430( @ —_ » » 10 | 28.5| 34 260 | 490
» » 28 (7461 @ — » » 10 | 37 | 40 600 | 800
» y 28 | 7505 | & — » » 10 | 34.5| 39.5 | 10 | 790
» » 28 | 7585 @ - » » 10 | 36.5| 42 660 | 965
» » 28 7586 | 3 | 10 miles NNE of Kalse, 55 fms. 62°32"  6°48' Scoteh S/T 10 | 36 445 | 660 | ? 47
» » 28 |7679) & | Vestmanhavn 62°08.5" 7°09" | H.M.S. “Beskytteren” 10 | 32.5| 42 400 | 86b
» » 28 (7762 Q 1= » » 10 | 38.5| 43 760 | 1115
» » 28 [|7821| @ — » » 10 || 22 31 145 | 390
» » 31 |7506| 3 | 8 miles N by E of Harald Sund, 58 fms.| 62°30" 6°40’ Seotch §/T 10 |[33.6| 39.5 | 460 | ? 9§
» April 1 7558 @ | 18 miles NNW of Kalso 62°34' 7°16' Seoteh S/T 11 || 4b 60.1 |[1220 | ? 9)
» » B |770( & | 6 miles S of Munken, 52 fms. 61°16" 6°35' English §/T 11 | 37 | 42.2 | 630 | 990 gut.
» » 6 [7496| 3 | 814 miles WSW14S of Trwllenipen 58-60f 61°55" 7°25’ English S/T 11 | 34.5| 38.3 || 490 | 685 gut.
» » 15 [ 7798 & | 8% mile N of Kadlur, 56 fms. 62°30" 6°H5’ English §/T 11 31.6| 37 376 | bB30?)
i » » 20 || 7655 @ || Vestmanhavn 62°08.5" 7°09" | H.M.S. “Beskytteren” 1L | 82 | 42 370 | 965
» » 20 || 7566 | & - . » » i 37.5| 38 650 665
» » 20 |[7572| & — ) » » 11 (34 | 389 440 | 66b
» » 20 (|7764 | & —- » » 11 i 30 | 356 | 320 | 590

) mature. *) spawning. 9) milt flows on pressure, {) ripe or nearly so, f) spawned. ') feeding on Mnctra subtruncata. 7) slight ulceration at mark. ®) partly spent. °) beginning to spawn.
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Particulars of Recovery
=
Particulars of = a2l ¢ | & Weight (gr)
Liberation. Date, < PCE;ESL E g%\ @ - L2
Locality, No. of Date il Locality reported (Approxi- Rishing vessel B3 . I 20| B 2
Fish ete. g |=» L -4 w2/ g 23 i
A mately) ) = = = g
s sg=| " | P |2 | =
N. W. “E% | om | em B
| =
| R |
1911 April 22 | 7566| @ | 3 miles N3I of Kadlur, 57 fms. 62°25'  6°50’ I| English §/T 11 |88 | 4Lb \ 670 | 825 gut.™
» y 24 | 716]| @ | Vestmanhavn 62°08.5' 7°09" | H.M.S. “Beskytteren” 11 | 40 | 45 790 | 1140
» y 24 7861 @ | 4 miles WNW of Troldhoved, 39 fms. 61°656"  7°05 English /T 11 | 42 | 484 | 980 | 1665 gut.
» » 26 |7862| @ | Vestmanhavn 62°08.5' 7°09’ | H.M.S. “Beskytteren” 11 | 89.5]| 46 670 | 1125
s » 277569 3 | 5 miles 8 by W14 W of Tindholm, 56 fms. | 62°00" 7°25" English §/T 11 | 36 | 43.7 | 610 | 1065 gut.
» vendof | 7525| & | At Fmroe i ? Seotch 3/T 11 | 44.5| 49.5 1160 | ?
Sk 7826 & | 13 miles NNW14W of Myggenes, 60 fms.| 62715’ 8200 ‘ English 8/T 11 | 42 | 49 890 | 112b
» May 27497 2 Vestmanhavn 62°08.5' 7°09" | FLM.S. “Beskytteren” 12 | 83.5| 375 | 460 | GOO
» » 2 7806| & — » » 12 | 29.5| 36.5 || 335 | 0645
» » 27811 & — » » 12 | 27 33 240 | 4b0
» v 27824 ‘ & | 8 miles W14N of Kobbetange, 43 fms. 61°36" ~7°05 English §/T 12 | 85 | 383 | b3b | 65O
» » B[ 7637 | @ | Skug bearing SE 1453, Myggen:s, Nby W6d4f| 61°3" 7°17 Scoteh 8/T 12 || 455 B4 1280 | ? 1)
» » 10 | 7681 @ | 11 miles SSE34E of Bispen, 58 fms. 62°15"  6°00’ English 5/T 12 | 48 | 50 |1360 | 2200
‘ » y 11 || 7412 Q.|| Vestmanhavn 62°08.5' 7°09" | H.M.S. “Beskytteren” 12 | 25 33 190 | 420
‘ » v 12 [7718| g | Feroe NE 2 Belgian 5/T 12 |39 | 445 || 780 | ?
» June 2 642 @ | Westpoint of Faroe ? » 13 | 39.5| 47.5 | 720 | ?
» »  87562| 3 | 6 miles ENE of Fuglo Head, 4850 fms.| 62°25' 6°05' Scoteh S/T 13 |39 | 447 | 730
» y 16 [17560| @ || 14 miles NNW 1, W of Myggenwms, 55 fms.| 62°15" 8°00° English 8/T 13 || 46 53.5 1300 | 1770
» » 20 (7730| & | 8% miles NWby W14 W of Salthoved,50f. 61°60"  7°10° » 13 | 45 | B4 |L040 | 1745%)
» v 20 (78778 = » » 13 |39 | 443 | 790 | 1070
» g 21 [7673| @ || 17 miles NW of Myling, 65 fms. 62°25' 7°45' » 13 | 86.5| 46.2 | 600 | 1100
» » 21 (7729| @ | 17 miles NNW of Myling, 65 fms. 62°30"  7°40 » 13 || 38.5| 46.3 | 740 | 1265 gut.
» » 23 (7462 & | 14 miles W1%S of Munken, 70 fms. 61°15" 7°0b' » 13 || 87.5| 41.6 | 700 | 1005 gut.
» y 24 [7590| & || 17 miles NNW of Myling, 60 fms. 62°30"  7°40° » 13 | 87.5| 41.2 | 630 | 865 gut.
» » 2b|7672| 9 2 ? German S/T 13 | 37.5| 42 586 | ?
» » 25 | 7736] 2 | 6 miles SE from Fuglg, 60 fms. 62°26' .6°10 Scoteh S/T 13 | 43 51.8 | 910 | ? 9
» y 277533 @ | 6 miles N of Kadlur, 55 fms. 62°27"  6°62' English 5/T 13 |36 | 43 520 | 1020 gnt.
» » 27 (7600( g | 8 miles NE by N of Kadlur, 47 fms. 62°30"  6°45' » 13 || 84 | 385 | 480 | T7abgut.
» s 27 |7842( & | 7 miles ESE of Fugls, 56 fms. 62°20" 6°00° English §/T 13 || 80.5| 40.6 | 350 | 925 gut.
» July 3 (7860 @ | 17 miles Nby W of Myggenws, 54 fms. | 62°20" 8°00° » 14 | 41.5| 651.6 | 970 | 2170 gut.
» y 57499 | & || Vestmanhavn 62°08.5' 7°09" | H.M.S. “Ingolf” 14 | 27.5(42) 250 | 810
» » 0 ||7663| @ — » » 14 | 40 ? 730 | ?
» y. b |[7660] 2 — » » 14 | 29 42 350 | 1000
» y 7 17818| @ | 8 miles NW34N og Myggens, 56 fms. || 62°10" 7°H5' English §/T 14 | 34 | 45.6 | 440 | 1195 gut.
» » 9 |7709] 2 | Vestmanhavn 11m 62°08.5" 7°09 H.M.S. “Ingolf” 14 || 43 | b2 960 | 16256
» » 978313 — » » 14 | 32 40 405 | 83b
» » 917843 @ — » » 14 (133 | 41 420 | 790
» ye. 11 | 7444 | @ | 6 miles S of Munken, 48-52 m 61°15" 6°35 English §/T o.14 |86 | 89.7 | 570 | 795 gut.
‘ » y 12 {7813 @ | 6miles WNW of Myling, 53 fms. 62°18" 7°2p » 14 | 46 53.5 (1040 | 1990
» » 17 |7547] @ || 21 miles NNW1,W of Myggenas, 90 fms || 62°20" 8°1b' » 14 | 83.5| 45.4 | 450 | 1180 gut.
» » 921 07671| & || 7 miles NNW of Rivtange, 58 fmas. 62°26' 7°10° » 14 | 89 | 47.7 | 760 | 1540 gut.
» » 27 (7610 @ | 11 miles NW of Myggen:s, 70 fms. 62°10°  8°00 » 14 | 40 | 48.5 | 780 | 1380
» o Aug. 16 | 7870 3 || 7 miles W14,N of Hovden, 43 fms. 61°45"  7°05 » 15 | 82.5| 41.7 | 890 | 990 gut.
» » 19 |7823| 2 || 7 miles ESE of Fugle, 53 fms. 62°20"  6°00 » 16 | 40 | 485 | 800 | 1630 gut.
» Sept. 6 (7626 Q| 6 miles SSW of Myggenms Holm, 53 fms.| 62°00° 7°40" » 16 | 46.5| 58.3 1210 | 2470
» y ¢.7|7745] & | 6 miles WNW of Troldhoved, 44 fms. 61°p5"  7°10° » c.16 | 48 | 49.5 | 990 | 1640 gut.
» » 26 [7601] @ | 4 miles NWi,W of Myling, 51 fms. 62°20" 7°20° » 16 | 83 | 417 | 410 | 940 gut.
» » 29 [7593| & | 8 miles N by E14E of Kadlur. 44 fm . 62°30"  6°B0" » 16 || 37 | 445 | 600 | 1250 gut.
» Oct.c. 4| 7725] & ? : ? ) e.17 | 40 | 47.5 || 830 | 1390 gut.
» Nov. 30 | 7626 @ | 4% miles N by E14F of Rivtange, 45 fms.|| 62°26" 7°00' » 18 | 41 | 490.5 | 920 | 1725 gut.
» Dee. 7 |7574| Q|| Vestmanhavn. ¢. 15ims. 62°09" 7°09.5 Faroe f.-b. 19 (35 | 43 540 | 1075
1) Immature. 2) ripe. 8) slight ulcerations at mark,
Fiskeri, 8

!



S 8B

Particulars of Recovery
=
Particulars of by 29| o 8 Weicht (or
Liberation. Date, kS [()} Jwomned % BE| & » ;(g)_ -
; § o ) . osn:mq . S _g 2 = 2
Loca.l}ty, HNo, @ Date a 1.2 Locality reported (Approxi- Fishing wvessel R5g| S g = @
Fish etc. S | woe | g = 3 -]
y mately) ) = = {=! g
2 SEE = |8 z
N. W. ZE =l em | cm =
1911 Dec. 28 |7477| & | Vestmanhavn 62°08.5" 7°09" | H.M.S. “Beskytteren” 19 | 31 |(38.5)] 300 | 600
» » 28 (7841 @ - » » 19 | 27.5|(43.h) | 280 | 1000
» » 30 7749 | @ || 13 miles NNW of Myggenw®s, 61 fms. 62°15"  8°00 English S/T 19 | 42.5| 57.0 | 995 | 2750
1912 Jan. 1 | 7504 | @ z ? » 20 | 35 ? 520 | ?
v Febr.10 (7832 ( @ | 14 miles N by W14W of Myling, 62 fms. | 62°30" 7°30’ » 21 | 32.b| b1 385 | 1840 gut.
i » » 10 | 7847\ & | 10 miles from Kadlur, 55 fms. 62°26' 7°05 » 21 | 40 | b3.5 | 780 | 1970 gut.
1912 » 23| 7697 | € | 11 miles N by W of Rivtange, 55, Ims. 62°30" 7°10' English §/T 21 | 42.5| 59.5 | 860 | 2170
» » 24 |7644| @ | 14 miles W by N from Myling Head, 60fms.| 62°15' 7°41’ Scotch /T 21 | 325| 486 | 410 | ?
vearly March || 7407 | & || 9 miles ESE of Fugle, 60 fms. 62°20" 5°55’ English §/T 22 | 245| 362 | 170 | 505 gut.
» March 1 ||7474| & || 14 miles NNE4LE of Fugle, 56 fms. 62°35" 6°15’ » 22 | 36 | 42.5 | 530 | 1030 gut.
searly March || 7880 | & | 9 miles SE by E34E of Bispen, 58 fms. 62°20" 5°56 » 22 | 3b | 43.5 | 576 | 1170 gut.
»  March4 | 7609| & || 9 miles ESE of Fugle, 58 fms. 62°20" 5°b5' » | 22 | 365 47 610 | 1310
» » 14 |7773| 3 | 5 miles SE from Fugle, 52 fms. 62°18"  6°02 Scoteh S/T 22 (33 | 424 | 400 | ?
» » 21 (7507| & || 11,5 miles N by W14'W of Myggenams, 55f.| 62°15" 7°55' English §/T 22 85 | 46 520 | 1310 gut.
» » 22 (7619 & | 6 miles N from Harold Sound, 62°26°" 6°42 Secoteh S/T 22 | 39 2 730 | 7
» April 2 ) 7484 § | Vestmanhavn 62°08.5" 7°09" | HL.M.S. “Beskytteren” 23 | 39 i 70| ?
» » b ||7471| @ || b miles SW of Tindholm, 63 fms. 62°00"  7°30’ Tnglish S/T 23 | 455| 63 |1230 | 32204
» » 5|55 & e ‘ » » 23 || 27 43.6 || 290 | 960
I » v 24 |7563| 2 | 12 miles NW by W from Enniberg, 58 fms. 62°26" 7°00/ Secoteh S/T 23 |42 | 693 (970 | ? Y
| » May 13 | 7656 | @ || 16 miles N by W1, W of Myggenes, 60 fms.| 62°20" 7°55’ English S/T 24 | 325 49 405 | 1370
» » 20 | 7793| & | 6 miles SW by W of Troldhoved, 51 fms.| 61°50" 7°05 » 24 || 30 | 40.2 | 815 | 750 gut.
I s » 21 |7854| @ | 3.5 miles W of Trallenipen, 44 fms. 62°00"  7°20 » 24 | 86.5| 4.7 | 610 | 2040
» early June | 7501 @ | 4 miles NNE of Myggenes Holm, 53 fms.| 62°10" 7940 » 25 | 485 ? 990 | ?
» v 21 7777 | @ || 16 miles N by W1, W of Myggenzes, 60 fms.| 62°20" 7°55’ » 26 | 88 | b7 660 | 23301
» » 25 |7643 | & | 12.5 miles N/,E of Myling 50-55 fms. 62°30"  7°20° » 25 | 36 47 530 | 1150
»  Julye.dl || 7887 | & | 6 miles WNW of Troldhoved, 35-40 fms. | 61°65" 7°10' » c. 26 | 32.5| b3 480 | 1980 gut.
» Aug. ¢.6)7549| & — 46 fms. 61°66" 7°10° » c. 27 | 32.5| 48.6 | 400 | 1290 gut.
»  Sept.10 | 7675 @ | 3.5 miles WN'W of Troldhoved, 85-40 fms. | 61°66" 7°05 » 28 |36 | b9 520 | 3075 gut.
» » 16 || 7898 @ || 4.5 miles Sby W 34 W of Myggenas, 51 fms. | 62°01"  7°40' » 28 || 33 | 47 440 | 1510 gut.
1913 Jan. 1 |7693| @ || 10 miles NWI4N of Myggenas, 70 fms. | 62°10" §°00’ ) 32 | 33.5| bb.0O | 490 | 2395 gut.
»  Febr.16 | 7612 @ | 12 miles N by W of Kalse, 56 fms. 62°32' 7°02' Seotch S/T 33 | 33 b1.2 (420 | ? 39
» » 17 | 7807| 2 || b miles SW1S of Troldhoved, 38 fms. | 61°50" 7200/ English 8/T 33 |29 | 46.3 | 260 | 1220 gut.
» March 16 || 7401| & || 9 miles N by W1, W of Kadlur, 05-58 fms.| 62°30" 7°00’ » 34 |26 | 39.7 || 210 | 7hO
» » 18 | 7509| & || 9 miles N by W14W of @rnenipen, 50-531.| 61°45" 7°10’ » 34 |31 | 50.9 || 370 | 1590 gut.
» » 20 7801 @ | b miles SEVE of Myggenms, 35-40 ims. | 62°04" 7°30’ » 34 || 34 ? 495 | ?
» May 16 |7433( & | 8 miles E by N of Bispen, 53 fms. 62°25" 6°00 » 36 | 24.5| 43.6 | 180 | 1030 gut.
» June 3 |[7439| & | 8 miles ESE of Fugls, 65 fath. 62°20.5' b°H8’ Scotch /T 37 |22 | 389 130 | ? 9
»  Deec. 11 ||7423| & | 11.5 NE by E14E of Myggenaes, 50 fms.| 62°15" 7°25' English S/T 43 || 23.6| 53.0 | 150 | 1735 gut.
1914 Sept. 7 7416| 2 | 7 miles WNW2/,W of Myggen®s 55 fms.|| 62°05" 7°55' » 52 | 24.5| b7 160 | 2680 gut.
Exp. 2. 1911 Nov. 14 8909 | & || Vestmanhavn c. 5fms. 62°08.5" 7°09' Feroe f.-b. 2 |22 |25 125 | 185
19187} ﬁuﬁ%st_?g— » Dec. 28 | 8942 Q e » H.M.S. “Beskytteren” 3 (36 |? |50 ?
36 plvice Kborated | 1912 March 7 | 8944 @ — » » 6 |82 | ? |ba5| ?
No. 8901—8912) » April 2 (18937| @ — » » 70 182 ? 420 | ?
( - 8922-—8945) » June 489383 - » » 9 |29 | 33 300 | 4309
in VE%m%“h&VH » July 16 |8932| @ | 7 miles SE by E of SvineBygd, 50 fms. | 62°15' 6°05' English §/T 10 | 41 | 44.5 | 870 | 1005 gut.
629087 N 7509.3' W |  »beforeS.10 8924 | 3 ? ? » .12 |36 | 37.8 | 59 | 620 gut.
20 m. »  Sept. 25 |8904| @ | 6 miles SW by W of Troldhoved, 44 fms,| 61°50' 7°05' » 12 |87 | 47.7 | 6575 | 1420 gut.
e »  Dec. 7 (/8907 & || Vestmanhavn c. 5 fms. 62°08.5" 7°09 Vestmanhavn £ b. 15 |30 | 36 350 | 490
1913 TFebr. 15 | 8902 | @ | 10 miles NW by W from Kalss, 60-68 fms.| 62°24" 7°09" Seotch S/T 17 |36 | 46.4 | B8O | ?
» March13 | 8906 | & | 8 miles NE by N of Kadlur 45 fms. 62°30" 6°45' English §/T 18 || 34 | 40.3 | 420 | 700
» » 25 |[8936| & | Vestmanhavn 62°08.6" 7°09’ | H.M.S. “Beskytteren” 18 |30 |(31.b)| 330 | ?

1) ripe. 2y glight ulceration at mark. 8) nearly ripe. 4) immature, - %) hurt from label.
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Particulars of Recovery
=
il of 2 Central é% 5| 8 g Weight (gr)
Liberation. Datel, 2 Position ; =55 % E i
Loca.l}ty, 0 ok Date j g Locality reported (Approxi- Fishing vessel =2 ;é 2 i @
Fish ete. Sl 12 S| g i) E =
) mately) 2 = = =) |
& SET = |8 £
N. Ww. ZE =| em | cm j
|
1914 Dee. 6 18930 3 | 35 miles off Nolse, 98 fms. 61°55" 5°20" English §/T 39 | 27 47 260 | 1430
Exp. 3. 1912 Sept. 26 | 967 | & | Vestmanhavn 7 fms, 62°08.6" 7°09" | Vestmanhavn f.-b. 3 |31 34 390 | 560
1912 June 6.—8. |, Nov. 30 | 18 | 3 — ¢ Tims » » 5 (32 |36 | 400 | 535
(11{% %:gﬂgsg‘fg}f;)ﬁl) » Dec. 5| 780 | & | 5.5 miles N by W of Rivtange, 52 fms. 62°25" 7°05' English §/T 6 | 34 | 365 | 510 | 620
(Nu:Da.S 954—1000) | » 7| 807 | | Vestmanhavn ¢. 5 fms. 62°08.5" 7°09’ Vestmanhavn f.-b. 6 (|29 | 34 320 | 486
Vestmanhavn Fjord » » 70820 g8 — == » » 6 | 25 31 210 340
62°08.7 N7°09W |, 5 7| 954|Q = » » 6 |23 |31 | 180 | 37
=L » » 30(972¢Q — ¢. 5 fms. » » 6 |28 |30 |170| 330
1913 Febr.12 | 873 | & || 8 miles N of Kadlur, 62 fms. 62°30" 6°5H’ English §/T g |32 | 351 | 460 | 500 gut.
» »o24 | 817 | & s i ? » 8 |34 | 358 | 620 | 570 gut.
» » 26 | 984 | @ | Vestmanhavn, 6 fms. 62°09" 7°09,5' Vestmanhavn f.-b. 8 |28 | 32 255 | 370
» March7 | 881 | 3 | 4.5 miles N by EY4E of Rivtange, 621 | 62°26" 7°00’ English §/T 9 |30 | 323 | 365 | 420 gut.
» » 13| 978 || @ || Vestmanhavn, 6 fms. 62°09" 7°09.5 Vestmanhavn f.-b. 9 29 | 3B 336 | 526
» » 15| 811 || g — » » 9 (|28 | 32 260 | 435
» » 25|70 |3 — 62°08.5’ 7°09" || FLM.S. “Beskytteren” 9 |33 |(42) | 460 | ?
» » 25805 ¢ — » » 9 (33 |(35) | 540 | ?
» » 25| 876 || @ — » » 9 |34 |(3b) || 480 | *?
» » 25 (969 | @ — » » 9 (33 |(36) | 465 | ?
» » 251965 | & — » » 9 |31 |(3b5)| 370 | ?
»  April 6 | 766 | & | 3% miles ESE from Svine, 43 fms. 62°16" 6°11' Scoteh ST 10 (29 | 33 830 | ? 9
» ve 6| 843 | @ | 11, miles NEby E14 Efrom Bispen, 59 fms. | 62°30" 6°00" English §/T c.10 |34 | 37.8 | 560 | 665 gut.
» pe. T 764 || @] 11 miles N%W of Rivtange, 44 Htl 62°00"  7°10° » e.10 | 32 | 352 | 385 | 485 gut.
» pe. 7| 765 || @ | 14 miles NNE of Myggenws, 50 fms. 62°20" 7040’ » e.10 | 32 | 35.1 | 440 | 455 gut.
ve 7799 | & | 9.6 miles N by W3, W of Kadlur, 45 fms. | 62°30" 7°00’ » c.10 (31 | 33 410 | 500 gut.?)
» pe 1l | 868 | & | 16.5 miles N by W of Myggenms, 60 fms.| 62°20° 8°00 » ¢.10 | 33 | 35.3 || 500 | 4Gb gut.
» »e 11 | 880 | & | 9.5 miles N by W14 W of Kadlur, 45 fms. || 62°30" 7°00" » ¢.10 |33 | 36.6 | 450 | 530 gut.
» » 20| 829 || & [ 9 miles N by E of Myggenas, 50 fms. 62°15"  7°45 Scotch S/T 10 (29 | 358 315 | 7 9
» » 23| 892 | @ || 7 miles NNE from Harold Sound, 65 fms. | 62°29' 6°39' » 10 |33 | 349 430 | 7 3
» May e. 17 || 760 || @ || 7.5 miles N by E3/,E of Kadlur, 53 fms. 62°30" 6°50 English 8/T c.11 | 32 | 354 | 440 | 480 gut.
» Junec.12 | 879 | & | 15.5 miles N by W8/, W of Myling, 55 fms. | 62°80" 7°35' » c.12 |31 | 36 430 | 605
»  Aug. 26 || 989 || & ? ? ? » e.14 | 30 | 38 399 | 556
» Sept. 24 | 762 || @ || Vestmanhavn 62°08.5" 7°09' | H.M.S. »Beskytteren” 15 |34 |(42) | 470 | 875
»  Oct. 2| 958 || & - » » 16 | 26 |(32.6)| 190 | 370
» » 2959 (@ - » » 16 | 28 |(34.5)| 270 | 500
» Nov. 7| 884 |2 — » » 17 |82 |(38.5)| 395 | 750
» y 7979 | g — » » 17 |26 |(32.6)| 220 | 375
» » 10 | 985 | 2 | Skue in NE, 40 fms. 61°45"  7°007 English §/T 17 || 30 40.5 || 320 | 785 gut.
1914 Jan. 20 | 978 | @ | Vestmanhavn, 4 fms. 62°08.6" 7°09’ Vestmanhavn f.-b. 19 | 28 32 260 | 3258
» Febr.19 || 819 | @ — » H.M.S. “Beskytteren” 20 | 26 |(30) 230 | 600
» » 22|79 || 3| 7 miles E from Fugle, 52 fms. 62°23" 6°00' Scoteh S/T 20 (130 | 457 | 380 | ? 9
»  Mareh 2 | 771 || & || 7—8 miles ENE of Fuglo, 50 fms. 62°26" 6°04' » 21 (81 | 371 (410 ? ¢
» » 10 || 844 | & || 11.h miles NE by EY4E of Bispen, 77 fms| 62°30" 6°00’ English S/T 21 || 32 47.2 | 440 | 1340 gut.
» » 10| 981 | @ | 5 miles WNW of Sands, 50 fms. 61°58' 7°056 Scotch §/T 21 || 2v 50.2 | 290 | ? 45)
» » 17 | 828 | @ | Vestmanhavn 62°08.5" 7°09" | H.M.S. “Beskytteren” 21 | 28 | 39 306 | 1726
» v 17 (976 | g — » » 21 | 26 |(36.5)| 180 | 560
» v 23862 | Q| 9.5miles NES/,N of Myggenams, 50-55 fms. || 62°15' 7°36' English §/T 21 (24 | 345 | 190 | 516 gut.y
» c.April 7 | 733 | & | Off Sande, 42 fms. 61°55"  7°05' » c.22 (25 39.2 || 185 | 590
» » 7| 812 | & | 12 miles E by N of Kolter, 60 fms. 62°00" 7°25 » 22 | 29 | 32.7 | 330 | 424 gut.
» » 7966 |3 — » » 22 |30 | 40 360 | 860 gut.
» » 91 961 || & || 6.5 NE by N of Enniberg 62°30"  6°30 » 22 | 28 374 || 285 | 575 gut.
» May 16 || 951 | g | 14.5 NW1,W of Myggenas, 65 fms. 62°10" 8°10° » 23 |32 |41 440 | 860 gut.
') Rest of these No. transplanted to Slettenwes. 2) about ripe. ) spent. 1) immature. %) considerable ulceration at mark. ) ripening.
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Particulars of Recovery
Particulars of | lsf s S Weight
Par :t':u ars o = Central ZE5E| 8 = eight (gr)
Liberation. Date, = Pogition S @ =
Locality, No. of Mo cn . ol g2s| 2 | o
LY, Date s |2 Locality reported (Approxi- Fishing vessel Hg | = =] 2
Fish ete. S, (1% mately) sgM| B | E | B =
; o = =]
S SEE = | E -
N. W. %) cm | em s
1914 June 11 | 987 | & | 9 miles NNE of Myggenes, 40 fms. 62°15"  7°40° English S/T 24 || 26 | 86.6 | 230 | bH72 gut.
» July 1990 |3 |12 miles NW of Myggenwes, 60-65 Ims. | 62°10° 8°04' Scoteh 8/T 25 |80 | 393 (330 *?
» p 271993 | 8 || Vestmanhavn 6 fms. 62°09" 7°09.5 Vestmanhavn f.-b. 25 | 26 37 240 | 380
»  Sept.22 | 962 || Q@ || 8 miles NW3,N of Myggenw®s 55 fms. 62°10" 7°h5’ English 8/T 27 (29 | 43 300 | 1096 gut.
» Oct. 8739 | Q| 7 miles off Myggenws, 60-65 fms. 61°10"  8°00' » 28 (80 | 46.5 | 320 | 1095
y Nov. 9| 808 | & | W. of the Faroes, 76 fms. ? » 1 e29 | 2% 40.3 || 235 | G670
» » 20| 980 | & || 12 miles off Skue, 77 fms. 61°45"  7°30" » 29 |22 | 41.3 || 150 | 975 gut.?)
1915 Jan. 13 || 790 | @ || Vestmanhavn 62°08.5" 7°09' | H.M.S. “Islands Falk” 31 | 30 39.6 || 370 | 925
» March2 | 804 | g | 11 miles NE from Kolter 55 fms. 61°8" T7°30° English 5/T 33 |29 |(41) | 820 | 990 gut.
1916 June 13 | 834 | g | 6 miles WNW from Myling Head 62°18.6" 7°25' Scotch 5/T 48 (26 | 461 230 | ? B
II. Transplantation Experiments with plaice from Vestmanhavn. 1912.
1912 1912 June 19 | 609 | & || 156.5 milesN14, Wof Myggenwes, 60 fms. | 62°20" 7°65’ English S/T 0 | 31 |30 390 | 2209
May 30—June 7 » Sept.16 | 642 | @ | 12.6 miles NW14W of Myggenwms,72fms. | 62710’ 87056" » 3 37 7 630 | ?
?1%}3 plaice liberated |, 0cr. 16 | 988 | ¢ | Vestmanhavn | 62°08.5' 7909’ | TLM.S. “Beskytteren” | 4 | 85 | 40 | 545 | 800 gut.
(Nn..Da'B: 683—892 » p 17 || 705 | @ || 6 miles NW34 W of @rnenipen, 51 fms, 61°40"  7°10" English §/T 4 | 50 | b4 L1700 | 2300
(No.Da.8. 893 —953 » » 18| 664 | @ || 6 miles WNW of Troldhoved, 43 ims. 61°66"  7°10° » 4 32 | 38 430 | 700 gut.t)®)
transplanted from | » 25 579 | @ | Vestmanhavn 62°08.5" 7°09’ | HLM.S. “Beskytteren” 4 | 36 |(38.5)| 670 | 7
Veﬁfﬁg&ﬂgl}} f?ﬂd » Nov. 13 | 534 | & | By Leinum 62°06.5' 7°02' |  Vestmanhavn f.-b. b | 24 |31 | 150 | 335
Slettenzes » » 13 || 6561 | @ | On the bheach at Leinum » Leinum f.-h. 5 30 | 29 300 | 286
62°10' N 7°16''W » » 19 | Bal || @ | Vestmanhavn 62°08.5" 7°09' | H.M.S. “Beskytteren” b 41 | (41 930 | ?
» » 20| 906 | @ | 8 miles E1S of Nolse light, 30 fms. 62°00"  6°20" Tnglish 8/T ) 40 | 47 780 | 1390 gut.
) » 28916 | 2 | 7 miles SE by E34E of Bispen, o6 fms. | 62°20" 6°00' » ] 44 | 50.7 [[1000 | 1700 gut.
» Dec. 4 865 || Q| 12.6 miles N14E of Myling, 60 fms. 62°30" 7°20 » 6 3 | 42 600 | 1080 gut.
» » 26 [ 905 || & | 10.5 miles NNW34W of Myling, 45-60 f. | 62°26" 7°30 » 6 37 | 40 610 | 75b
1912¢.Jan. 4 | 907 I & ? 7 » 0T 38 i 200 7
» » 26| 630 | @ || Vestmanhavn 62°08.5' 7°09' || H.M.S. “Beskytteren” 7 28 |(34) || 276 | *?
» » 26| 663 |9 — - » » 7 33 |(36) | 465 | ?
» v 25931 |9 13 miles Sby E of Myggenms, 65fms. | 61°55" 7°25' English S/T 7 | 35 | 405 | 540 | 850 gut.
» p 27| 670 | & | 9 miles S¥%E of Myggenwes ,70 fms. 61°68" 7°30° » 7 30 | 39.8 | 375 | 870 gut.)
» » 28] 679 | & || 14 miles NNE of Myggenws, 40 fms. L 62°207  TC40° » 7 29 | 86.0 | 295 ; 505
»  Febr.26 | 564 || @ | 12 miles N from Kalse, 55 fms. 62°33" 6°58.5 Seoteh 3/T 8 37 | 446 | 600 | 7
B » 281 800 | & | 12 miles NNE from Kalse 62°84" 6°48' » 8 || 85 | 384 | BT | ? 9
» ¢.March || 576 | 3 | 5—15" NNW from Kalse Icm.62°28’ 6°59’ » e.9 | 35 | 414 | 560 5)7)
»  March7 | 559 | @ || 14.5 miles NN'W of Myggenws Holm, 70fms| 62°15"  8°05' English §/T 9 39 | 46 640 | 1200 gut.
» p» 12| 624 | 3 || 8 miles E by N of Bispen, 53 fms. 62°25"  6°00° » 9 30 | 36 320 | ?
» » 12 | 818 | & || 9 miles SE by E34E of Bispen, 58 fms. 62°20" bbb’ » 9 40 | 43.0 | 730 | 745
» » 18602 | 9 | 16.5 N4, W of Myggenms Holm, 64 fms. | 62°20" 7°58' » 9 | 33 | 36 | 420 | 560 gut.?)
» » 18 | 633 || @ || 16 miles N34 W of Myggenms Holm, 65 fms| 62°20" 7°58' » 9 || 33 | 38.5 | 460 | 68b gut.
» » 19| 6456 | & | 9 miles N from Kalse 62°30" 6°55’ Scoteh S/T C] 33 | 40.1 || 460 | ? 2
» » 20 667 | & | 5 miles SE%E of Myggenws, 37-40 fms. | 62°04" 7°30 English 8/T 9 || 38 | 43.7 || 720 | 1022 gut.
» » 22| 661( | 11 miles N of Kuna 62°32"  6°49' Scoteh 3/T 9 32 | 37 410 | 2 3
» » 25 | 640 | & | Vestmanhavn 62°08.5' 7°09' | H.M.S. “Beskytteren” 9 | 39 |(36) | 730
a 1913 » 258979 = > » 9 | 42 |(45) | 850 | ?
» » 269049 - ' » » 9 | 85 [(39) | 530 ?
» » 259219 - » ) 9 | 39 |(42) [720| ?
» » 25 936 | @ — » » 9 35 |(38) | 485 | ?
» y 26| 704 | & || 7—10" NW from Kalse, 42 fms. 62°25" 7°05' Scoteh §/T 9 | 33 | 872 [ 450 | ? 7

1) ripening. 2) immature. ) dry. 4) mature. 5) tail shrouk. %) ‘spawning. 7y partly spent. #) middle rays of caudal fin broken.
P
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Particulars of Recovery
=l
Particulars of 5 ikl éé 2l g 2 Weight (gr)
Liberation. Date, ] Position = Eg‘ @ P
anal}ty, No. of Diata ': H Locality reported (Approxi- Fishing vessel 858 E g 2 2
Fish ete. s (%2 mately) gl | 3 = 3 =
? s 5 | § 8
= CEE= g 2
# N W AE%| cm | cm E
! : 2
[l
1913 March26 | 821 | @ | 10° NE from Myling head, 68 fms. 62°27"  7°04' Scoteh S/T 9 || 8 | 424 | 560 | ? Y
» » 381|657 | @[ 8 & from Myling head, 65 fms. 62°26' 7°15.5° » 9 | 34 | 432 | 500 | ? 3
» April 2 | 072 | @ | 14.5 miles NN'W of Myggenas Holm, 65 . | 62°15 8°05' English 5/T 10 | 87 | 443 | 630 | 990
» » 4768 g | 9 mies WNW1,W of Myggenms, 62f. | 62°05' 8°00' » 10 | 35 | 40 | 540 | 607
» » ¢ 6| 540 | & | 12 miles NE by E14E of Fugle, b9 fms. | 62°30" 6°00' » c.10 | 356 | 43.2 | 530 | 1090 gut.
» » e.7 | 552 | Q| 115 Nby W1, W of Myggenas Holm, 55 f. | 62°15" 7°55' » .10 | 34 | 39.5 | 470 | 695 gut.
» y c.7] 664 | g | 3.5 miles NWhy W34W of Troldhoved,44f.| 61°55" 7°05’ » e. 10 34 | 38.8 || b20 | 660 gut. -
» p ¢.7(899 | g |25 WNW of Kolter, 35-45 fms. 62°00"  7°05' » c.10 | 35 | 42 626 | 995
» » ¢.11 | B33 | @ | 7.7 milesN by EY}Eof Kadlur, 65 fms. 62°30"  6°50° » c.10 || 41 | 47.5 | 950 | 1430 gnt.
» » 18 | 607 | @ | 9.5 miles N by W14 W of Kadlur, 45 fms. | 62°30" 7°00° E c.10 | 82 | 39.2 | 370 | 680 gut.
» » 20 | 590 | @ | 18 miles NN'W of Myggenwes Holm, 70 fms.| 62°15° 8°00’ » 10 | B84 | 39.5 | 470 | 760 gut.
= » 20 669 | @ | 8 miles WSW of Myggenws, 65 {ms. 62°00" 7°52.5 Scoteh S/T 10 | 40 | 48 7901 2 8
» » 21912 | @ | 10 miles N from Kalse, 60 fms. 62°31.5" 6°56.5 Scoteh S/T .10 | 88 | 47.5 | 650 | ? 2)
» » 26| 569 | & | 12.5 miles N14E of Myling, 68 fms. 62°30" 7°20' English S/T 10 35 | 40,7 | 530 | 140
» » 626 | 944 | @ | 9 miles SSE14E of Bispen, 58 fms. 62°15' 6°00" » e. 10 34 | 414 | 520 | 870 gut.
» May 7619 |9 | 11 miles N1%4W of Rivtange, 53 fms. 62°80" * 7°10! » o) 35 | 42 490 | 7801
» y 7697 | @ | 10.5 N*/gW of Kadlur, 50 fms. 62°32" 6°5T » 11 39 | 44.3 | 760 | 1175 gut.
» » 8] 914 | @ | 11 miles NNW of Kadlur, 59 fms. 62°30"  7°05" » 11 || 40 | 47 750 | 12007)
» » 9793 | g | 8 miles NW#,N of Myggenwes Holm, 55 L. | 62°10" 7°55’ » 11 | 38 | 436 | 640 | 7
» » 10| 547 | @ | 7 miles ESE of Fugle, 56 fms. 62°20"  6°00 » e.11 | 29 | 36 420 | 570
» » 11{ 581 | & | 4 miles WNW of Troldhoved, 40 fms. 61°656" 7°05' » 11 35 | 40 620 | 751
[ » » 12 688 | @ | 9 miles SSEYE of Myggenwms, 56 fms. | 62°00" 7°26 ) 11 47 | b1.5 ||1260 | 150/ gut.
» v 12 ] 924 | @ | 9 miles — » » 11 41 | 46.5 | 830 | 1375 gut.
» » 13| 749 | @ | 9.5 miles N by W14 W of Kadlur, 45 fms. 62°30" 7°00' » 11 35 | 42.3 | 540 | 940 gut.
» » ¢.19 || 696 | @ | 9 miles SSEY, E of Myggen:s, 56 fms. 62°00" 1°26' » e.11 || 33 | 36.5 | 410 | 615 gut.
» » 22 639 || Q| 12.6 NW by N of Myling, 45 fms. 62°26" 7°3b' » 11 | 38 | 46.8 || 710 | 1390 gut.
» » 25| 681 | @ | 13 miles N34 W of Myling, 56 fms. 62°80"- 7925 » 11 32 | 38.5 | 440 | 760
» » 27588 | @ | 14.5 miles N by W of Myling, 56 fms. | 62°30" 7°30' » 11 | 30 | 89.4 | 330 | 750 gut.
| B » 29| 665 | & | 12.5 miles N14E of Myling, 56-60 fms. 62°30" 7°20' » 11 || 32 | 40.5 || 400 | 850 gut.
» » 31( 920 | Q| 9.5 miles S14E of Akraberg, 70 fms. 61°16" 6730 » : il 43 | B2.5 |1070 | 2100 gut.
» June 6| 928 || & | 12 miles 81/E of Myggens, 56 fms. 61°65"  7°30 » 12 42 | 48 960 | 1870?)
» » 8] 658 | @[ 11 miles N1 W of Rivtange, 53-55 fms. 62°80" © 7°10 » 12 33 | 41 440 | 850
» » 90 767 | | 2.5 miles WNW of Kolter, 35 fms. 62°00"  7°05' » 12 35 | 43 520 | 9751
» » 111|635 | @ | 13 miles N, W of Myling, 55 fms. 62°30" . 7°25' » 12 34 | 46 430 | 11003)
» » 11 | 949 | 3 || 8.6 SSW of Akraberg, 47 fms, 61°15"  6°40° » e. 12 33 | 8 500 | 840
» » 14 808 | @ | 10 miles NW*/gN of Myggenwms, 65 fms. 62°10"  8°00 » 12 41 | 49 810 | 15600
» » 221672 | & | 16.5 miles N1, W of Myggenes 55 fms. | 62°20" 7°35’ » 12 35 | 42 470 | 715
» » 24 | 598 | Q || 8 miles NW from Myling Head, 46 fath. | 62°21' 7°28' Seoteh ST 12 34 | 47 420 ? 3
» » 29 | 616 | @ | 8 miles NNE from Myling Head, 50 fath.| 62°26" 7°12.5' » 12 36 | 46.3 | 58O | 7 3
» July 6| 568 | Q| 17.56 NNW!4 W of Myling, 65 fms. 62°30"  7°40° English 8/T 13 || 36 | 43 b50 | 980
» » 8| 541 | Q| 14.5 miles Nby W of Myling, 65 fms. 62°30"  °30’ o 13 40 | 51 760 | 1630
» » 111600 | & | 8 miles NW%,N og Myggenwms Holm, 55 f. | 62°10" 7°55' » 13 | 33 | 40 450 | 705
y » 12 | 953 | g | 11 miles NNE®/,E of Kadlur, 80 fms. 62°33'  6°45' Duteh /T 13 | 33 | 43.5 | 470 | 1070 gut.
» » 25 | 848 | @ | 11 miles N5/;W of Rivtange, 55 fms. 62°30"  7°10 English 8/T 13 37 | 39.5 | 730 | 915 gut.
» » 26| 684 | @ | 5 miles NE3,E of Myggenws, 45 fms. 62°10"  7°35 » 13 | 44 | 4.3 (1010 | 2230
» » 29| 894 || @ | 15 miles N3, W of Kadlur, 70 fms. 62°35"  7°05' » 13 | 50 | 55 [16560 | 2075
» Aug.cb | 601 || Q 7 7 » e.14 | 31 | 42,6 | 360 | 860 gut.
» » e6 901 | Q ? 7 » c.14 || 35 | 40 540 | 810 gut.
» » el9 | 543 | & e ? » ¢ 16 31 | 44 410 | 110564
» Sept.c.4 | 896 | g || 10 miles N34E of Bispen, 56 fms. 62°30"  6°20 » c. 15 41 | 46 830 | 10407
» » 6 | 788 | @ || 10 miles ENE of Bispen 56 fms. 62°28" 6°00° Scoteh 8/T 165 |37 | 454 | 660 | ? %4

1) immature ) gpent. %) mature. 4y ulceration at mark.
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Particulars of Recovery
i - ® _
_Partul:ula.rs of = Ceribeal ﬁ:gg g = Weight (gr)
Liberation. Date, < Pastlion g | = et
Locality, No. of Dat = Locali ;. s ES8| 3 | 8 s
. ate o |2 ocality reported {Approxi Fishing vessel = p} g —_ 8
Fish etc. S ||® athly] 2ol | e = 2 =
; . 2 = g
5 SET = | E s
N. w. 2% em | cm 0=
1913 Sept. 10 || 617 | & || 10 miles WNW of Kolter, 45-50 fms. 62°00" 7°10/ English S/T 15 | 85 | 46, | 490 | 1205 gut.
» v 24 | 701 | @ | Vestmanhavn 62°08.6" 7°09" | H.M.8. “Beskytteren” 156 || 37 | 48 b50 | 1125
» Oct. 17 || 562 | @ ? 45 fms. ? English §/T 16 || 40 | b2 600 | 1750 gut.
» » 28 | 538 | @ | 10 miles NW of Skus,, 47 fms. 61°50"  7°10’ » 16 || 84 | 47.6 | 510 | 1580 gut.
» » 29 | 646 | @ | 7 miles NE from Myling Head, 52 fms. 62°26" 7°07 Scoteh 8/T 16 | 34 | 49 620 | 7
» » 81| 761 || 3| 16.6 miles NW by N off Myggenwms, 70f. || 62°15" 8°1(/ English 8/T | 16 37 | 46.6 | 630 | 1220 gut.
» Nov. 13 | 595 || & [ Vestmanhavn 62°08.5' 7°09' | H.M.S. “Beskytteren” | 17 30 |(38.6)| 350 | 750
» » 15 | 951 | 3 | 9 miles NNE of Myggenas, 53 fms. 62°16" 7°40' English §/T 17 33 | 44.8 || 465 | 1200 gut.
» » 19 || 580 || @ || 6.5 miles NNW14, W of Mulen, 51 fms. 62°16" 7725’ » 117 37 | b3.8 | 650 | 1930
» Dee. 11 || 871 | @ | 10.5 miles NE14E of Myggenws, 50 fms. | 62°15" 7°30' » 18 | 35 | b0.6 || 475 | 1475 gut.
1914 Jan. 9 || 546 | & | 4 miles NNE of Myggenses Holm,50-561. | 62°10"  7°40 » 19 | 31 | 45.8 || 420 | 1220 gut.
» » 14| 772 || & | South of Suders, 74 fms. 61°16" 6°35' » c.19 | 35 | 44.8 | 565 | 1140 gut.
» » 19| 950 || @ || 10 miles NW of Kolter, 40 fms. 62°00"  7°10' » 19 33 | 48.6 | 420 | 145b gut.
» » 20| 872 | @ || 13 miles N%4W of Myling, 60 fath. 62°30" 7°2p » 19 36 | 50.6 | 640 | 1865 gut.
» » ¢.21( 945 | & | 4 miles NNEY/,E of Myggenes, 65 fms. || 62°10" 7°40° » c.19 | 34 | 45.3 || 540 | 1170 gut.?)
™ » Febr. 1| 570 | & | 8 miles ESE of Fugle, 56 fms. 62°20"  6°00" » 20 | 85 | 48.6 | 520 | 1500 gut.
» » 18 | 611 | @ || 8 miles NW34N of Myling Head, 55 fms.| 62°22" 7°28’ » 20 | 89 | 50.4 || 705 | 16b0 gut.
» » .20 648 | Q@ ? 7 » c.20 | 49 | 58.6 1500 | 3130 gut.
» » 20| 629 || & | Off Hesto ¢ Scoteh /T 20 28 | 446 | 280 | ? 9)
» Marchb || 900 | & | 7 miles NNW of northend of Syders 61°43.5" 7°09’ » 21 39 | 483 | 740 | ? 9
» » 6697 | & | 4 miles from Kolter, 44 {ms. 62°00"  7°20° English 8/T 21 32 | 43.6 | 870 | 940 gut.
» » 10 || 563 | @ | 12 miles NE by E1E of Fugle, 77 fms. | 62°30° 6°00 » 21 36 | 4b6.5 | 600 | 1095 gut.
» » 11 | 671 || & || 6 miles NNW from Myggenas, 52 Ims. || 62°10" 7°49’ Scoteh S/T 21 3b | 489 (BBO| ? 9
» » 18 | 947 || @ || 14.5 miles N by B of Bispen, Fugle,58-60f.| 62°35" 6°20' English S/T 21 33 | 46.6 || 435 | 1250 gut.
» » 26 | 623 | @ | Off Myling Head, 55 fms. 62°30" 7°30" » 21 34 | 45.2 || 460 | 1160 gut.
»  April 5 922 | & | 9.5miles N1, Eof Bispen, Fugle, 56 fms. 62°30" 6°20" » 22 || 40 | 49 70 | 14002)
» » 18 | 930 || @ | 9 miles N by W of Kadlur, 45 fms. 62°30" 7°00’ » 22 40 | ? 780 | ?
» » 2311625 | @ || 25 miles ESE from Fugle,93 fms. 62°20" b5°21° Scotch S/T 22 30 | 47 340 | 7 3
» May 3| 554 | Q| 6 miless WNW of Troldhoved, 27 fath. 61°656"  7°10 English /T 23 33 | 48.4 | 450 | 1420 gut.
» » 7 | 537 | @ [ 12 miles NE by E4E of Fugle, 58-60 fms | 62°30" 6°00’ » 23 35 | 50.7 | 510 | 1755%)
» July 16 || 732 | & | S of Suders, 60 fms. 61°05" 6°35 » 25 || 24 | ? 165 | ?
»  Aug. 21 || 626 || @ || 9.5 miles WNW 1, W off Myggenw®s, 60 fms.| 62°05" 8°00' » 26 | 32 | b2 390 | 1805 gut.
»  Sept. 1 || 942 | @ | Off Kolter, 4.5 miles WNW of. 46 fms. 62°00" 7°10" » 27 32 |- ? 420 | ?
» » 8621 | | 7 miles N14W of @rnenipen, 43 fms. 61°45" 7°05’ » 27 26 | 47.5 || 240 | 1570 gut.
» v 11555 Q ? ? » 27 | 83 | 49.8 | 420 | 1795 gut.
» Oct. 18 || 911 || @ || 8 miles NW34N of Myggenwms, b6 fms. | 62°10" 7°565' » 28 || 43 | 57.3 || 980 | 2700 gut.
1915 Jan. 28 | 860 | & | 6—8 miles SE from Fugle, 58 fms. 62°16.5" 6°03' Secoteh 5/T 31 3b | 643 | B30 | ? 9
IIIl. Experiments in Sundene.
1912 June 13 1913 March25 2097 | @ | Vestmanhavn 62°08.5" 7°09" | H.M.S. “Beskytteren” 9 (| 23 |(28) | 160 | 7
125 plaice liberated |,  April 2 |2041| g | Off the landing place by Eyde, 3 fms. 62°17.8" 7°05 Haldervig f.-b. 10 | 24 | 30 [ 206| ?
L fl?%j—dilza?jd » » .9 (2081 3 | 7milesSEbyEY,Eof Bispen Fugla,58-45£., | 62°20"  6°00° English §/T .10 | 29 | 36.3 | 350 | 50O gut.
Huldnronie » May 23 [2008] & || 12.5 miles NW by N of Myling, 37-45 fms. | 62°25' 7°35' ) 11 | 30 | 37.1 | 345 | 595 gut.
(62°17.5'N, 7°0.5'W | » » 24 (2006 @ || 2.6 miles W by N of Mulen, 52 fms. 62°10" 7720 » 11 | 80 | 38.2 | 390 | 760
#9 m. | » Sept.23 [2121] @ | 13 miles NNW of Myggenas, 70 fms. 62°15  8°00" » 15 | 29 | 42.7 | 310 | 930
| » Qet. 15 [2063| & | 3.5 miles WNW of Troldhoved, 45 fms. | 61°55' 7°05' » 16 27 | 40.6 || 250 | 635 gut.
» Dee. 31 [|2071| @ | Myggenes, 9.5 miles NE24N of 53 fms. 62°15" 7°35' » 18 24 | 423 | 220 | 945 gut.
1914 Jan. 13 || 20564 | @ || 8 miles NW3,N of Myggenzws, 53 fms. 62°10" 7°55’ » 19 26 | 41.4 | 270 | 590
» Febr.c.24 ||2112] & ? ? » e. 20 27 | 41.2 | 280 | 830 gut.
1) immature.  ?) ripening. %) gpawning. 1) partly spent.
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Particulars of Recovery

=]

Particulars of = Central -ﬁ% 2 3 g Weight (gr)
Liberation. Date, =2 Position EER| @ o Ll ke el
Locality, No. of = : . L g23| =2 | =

o Date o || @ Locality reported (Approxi- Fishing vesscl =g | B g - ]
Fish etc. & = SeM| S = = =
. mately) o8 fis| 5 B g
g £28 Bl %
N. W. 2 cm | cm ol
|
1914 March 3 | 2020 | & | 13 miles NNE14E of Kadlur, 70 f. 62°36" 6°4p’ English §/T 21 25 | 41.4 | 210 | 730
» » ¢4 |[2096 | 3 | 15 miles E by 8 of Nolse light, 50 fms. 62°00"  6°05" » e. 21 30 | 43.3 | 360 | 930 gut.
» » 92103 | 2 | 11 miles SE343 of Myggenass, 45 fms. 62°00"  7°20’ » 21 26 | 40 265 | 705%)
» » c.9 (2124 & | 9.5 miles N by W/, W of Kadlur, 53 fms. | 62°30° 7°00’ » c.21 | 26 | ? 240 | ?
» » 12 2095 & || 12 miles N14E of Myling Head, 55 fms. 62°30"  7°00° » 21 30 | 40.5 || 345 | 760 gut.
» » 22 (2106 @ || 4.5 miles NELLE of Myggenzes, 44 fms. 62°10" 7785 » 21 24 | 38.5 || 210 | 705 gut.
» c.ore 23 (/2066 & || 6 miles S of Bispen, Fugle, 45 fms. 62°15"  6°10/ » c. 21 26 | 38.8 | 270 | 685
» May 6 |2122| Q|| 6 miles WNW of Troldhoved, 27 fms. 61°65"  7°10’ » 28 28 | 41.8 | 310 | 845 gut.
» »e. 26 || 2070 & e ? » ¢.23 || 26 | 36.2 | 240 | 505 gut.
» June 18 |2064| @ | b miles 5 of Myggenas, 57 fms. 62°00"  8°00 » 24 | 26 | 43 280 | 1080 gut.
» » 28 (2068 @ | 9 miles WSW14,W of Myggenwms, 58 fms. | 62°00° 7°55' » 24 | 23 | 42.8 | 180 | 930 gut.
»  Aug. 82036 & | 7 miles Wby S of Myggenms, 73 fms, 62°02" 7°52.5' » 26 22 | 42 145 | 970 gut.l)
» » 9 |2066) Q| 12 miles NW14W of Skue, 44 fms. 61°50" 7°10’ » 26 26 | 44 235 | 1075 gut.?)
» » o 28 2098 & || 3miles WNW from Skus, 42 fms. 61°46" 6°57 Seoteh S/T 26 25 | 449 (190 | ? 19
» Nov. 22 [2023 @ | 8 miles NW3,N of Myggensws, 55 fms. | 62°10' 7°55' English §/T 29 | 25 | 44.6 | 195 | 1125 gut.
»  Dec. 23 |2116( & | 17 miles T14S of Bispen, 69 fms. 62°25"  H°40' » 30 24 | 461 | 185 | 1355 gut.
1915 Febr. 26 2072 | Q || 18 miles NE by N of Myling Head, 72 fms. | 62°36" 7°05' Seotch S/T 32 | 24 | 468 [ 200 ] ? 9
v April13 ||2082] @ | 14 miles N from Fugle Head, 58-75 fms. | 62°33.5’ 6°25' » 34 | 23 | 482 (166 | ? ¥
» May 5 (2099 Q || 17 miles NWhy W14 Wof Myling Head, 56£. | 62°20° 7°50’ English 8/T 35 | 29 | 535 | 330 | 1930 gut.
»  TFebr. 7 (2025| @ || 9 miles ESE of Fugle, 56 fms. 62°20"  "7°6H’ English §/T 44 | 26 | 55 205 | 2000
» » 18 |[2115| @ | 56 miles ESE of Fugle, 47 fms. 62°20"  6°05 » 44 | 24 | 53.7 | 170 | 20309
1916 July 26 | 2021 | @ | 12 milesNby W of Myling Head, 56-55 fms. ¥ Scotch S/T 49 23 | 56 60| ? 79
|
IV. Transplantation Experiments with plaice from Sundene. 1912.

1912 June 13. 1912 Oect. 10 (2157 @ || 5 miles W of Stakken, 55-60 fms. 62°15" 7°20° Seoteh S/T 4 41 | 458 | 900 | ? Y
76 plaice liberated |, 14 2133 | @ | 1 miles NE14N of Baret, 56 fms. 62°11,5' 7°25' English §/T 4 || 42 | 455 | 930 | 1240 gut.
g}l‘_“’;jlgg;ji??g » » 2621393 | 12 miles S of Myggenms, 60 fms. 61°55' 7°81" Scotch S/T 4 | 89 | 442 [ 770 | ? 39
62°20°' N. 7°09' W »  Nov. 25 [21556|| @ | 10 miles NEWLE of Myggenms, 52 fms. | 62°15" 7°30' English S/T b || 36 | 43.2 | 645 | 1020

81 m, » » 282163 @ | 8 miles NW34,W of Myggenws, 56 fms. | 62°10' 7°55' » 5 | 45 | ? 030 | ?
transplanted from | , Dec. 10 |2146| & | 10.5 miles NW by W of Myling, 50 fms.| 62°20' 7°35' » 6 || 38 | 42 | 680 | 910
Sundene » » 13 (2181 g | 8 miles NW3%N of Myggenes, 556 fms. | 62°10° 7°BH’ » 6 | 40 | 47 | 780 | 1800 gut.®)
1913 Febr. 5 |2173| @ | 14.5 miles NNW of Myggenws, 50-601 62°16" 8°05' » 8 37 | 44.4 | 620 | 1030 gut.
» March 20 | 2180 @ || 10 miles NE by N of Myling Head 62°28" 17°08.5 Seotch S/T 9 41 | 439 (800 | ? ©
» v 31 )2194| g ? ? » 9 | 34 |(31.9)|| 570 | ?
» April 5 |2175] & || 13 miles N4 W of Kadlur, 70 fms. 62°33"  7°00 English /T 10 | 36 | 45 585 | 900
» »oc.7 2132 Q | 18 miles N by W1, W of Myggenes, 70f. | 62°20° 8°05' » c. 10 | 42 | 46.5 |[1030 | 1195
» » 6.9 2141 & || 12 miles NW14 W of Myggenws, 62 fms. 62°10" 8°05’ » c. 10 || 37 | 44.5 || 680 | 1000¢)
» » 15 |(2170| @ | 16 miles N by W of Fugle Head 62°34" 6°33' Scoteh S/T 10 37 | 4b.7 | 650 )
» » 16 (2195 & ? ? English §/T 10 || 37 | 43.3 | 690 | 910 gut.
» » 20 (2142 | & || 7 miles WN'W of Myling Head, 47 fms. 62°18" 7°2V Scoteh §/T 10 36 | 465 || 630 | ?
» May 2 ||2188| @ | 2.5 miles W by N of Mulen, 52 fms. 62°11.6" 7°20’ English §/T 11 34 | 44.3 || 505 | 1015
» » 142160 & | 7 miles N14W of Enniberg, 45 fms. 62°30" 6°40° » e. 11 36 | 44 640 | 9bbY)
» » 16 ||2143 | @ || 9 miles WNW3/,W of Myggenwms, 60 fms. | 62°05"  8°00’ » 11 || 43 | 49.6 (1080 | 1570 gut.
» » 2b|2200( & | 1.b miles NES/;N of Baret, 37 fms. 62°13.5"1°25" » 11 33 | 42,6 || 445 | 960 gut.
» June 2 |2140| @ || 8.5 miles NW34W of Myling, 54 fms. 62°20"  7°30’ » 12 39 | 46 750 | 1060
» » 10 |2178]| @ | 8.5 miles NW3/,W of Myling, 60 fms. 62°20"  7°30 » 12 35 | 43 576 | 960
» » €.24(2134) @ | at the Faroes 62° 7P T°? » c. 12 40 | 47 800 | 13207
» » €.24|2144| Q@ || at the Fewmroes 62° 7 T°7 » c. 12 38 | 49 660 | 7
1) immature. ?) stale. 9) ulceration at mark. 1) near spawning. 5) nearly ripe. %) not quite ripe. 7) spent. §) slight ulceration at mark. 9) spawning,
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Particulars of Recovery
| |
' o2 2 : :
Lit’::;:(;g]n&rsDth 2 Central EEE| 8 | B Weight (gr)
: % 2 Position . g E 1= S = ——p "
Locah‘ty, Mo, of Date 2 A Locality reported (Approxi- Fishing vessel 858 £ g 8
Fish etc. o |® o | g = = =
X mately) ° 8 B = s |
S S B = |l g =
= ‘ =& B =
N. Ww. @ cm | cm
| 2 |
1913 June 26 | 2154 | & | 6 miles NNW1,W of Myggenas, 55 fms. 62°10"  7°60’ English SiT 12 || 43 | 53 |L1050 | 1580
»  July 11 {2197 | & | 5 miles NW by W of Myling Head, 56 fms.| 62°19" 7°23’ Sceotch §/T 13 || 36 | 462 | 675 | ? Y
» » 0.24]2177] 2 | 13 miles NNW of Myggenes, 50 ims. -62°15"  8°00" | » e. 13 45 | b6 (1110 | 1920
c»  Aug. 6 (2151 Q | 10.5 miles NEWE of Myggenes, 50 ims. | 62°16" 7°30’ English 8/T 14 || 40 | 49.8 || 800 | 1735 gut.
» ye 15 [2166] 2 | 4.5 miles N by B¥4E of Rivtange, 451 62°25"  7°00 » ‘ c.14 | 37 | 44.2 | 620 | 1020 gut.
»  Sept.23 [2191| @ | 13 miles NNW of Myggenes bD fms. 62°15" 8°00° » 15 3b | 49 600 | 1550
» Nov. 13 [|2130{ @ | 14 miles N by W of Myling Head, 56 fms. 62°30" 7°30’ » 10 | 41 | b4 765 | 2495 gut.
1914 Jan. 17 [2169( @ | 13 miles N34E of Kadlur, 72 fms. 62°35" 6°55’ English 8T 19 37 | 543 | 630 | 2220 gut.
5  Tebr.20 ||2150| @ || 13 miles N1/,W of Myling, 55 ims. 62°30"  7°25' » 20 390 | 51.5 | 815 | 2000 gut.")
» Mareh 11 | 2167 | @ || 3.5 miles WNW of Troldhoved, 42 fms. | 61°556° 7°05' » c. 21 35 | 43.6 || 580 | 980
» » 252147 2 ? ? ) \ o1 |42 |2 "[980| 2
»  July 16 | 2158 | @ | b miles W by N of Myling Tead, 60 fms. | 62°19" 7°24 » 25 || 86 | 52.3 | 580 | 1650
1915 Febr. 16 [ 2183 | @ || 12 miles ENE of Myling Head, 56 fms. 62°26.5' 6°b4' Seoteh 5/T ‘ 32 1 37 | 601 | 650 | ? 1)

1) i mmature.

e
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