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A. Introduction.

1. General Remarks.

S[NCE 1903, the Danish institution known as “Kommissionen for Havundersegelser” has carried out

extensive marking experiments with various food fish, not only in the strictly Danish waters!, but

also in those of Iceland? and the Feroes. The following pages deal with the experiments in the last-

named waters.

During the years 1909—1913, large numbers of Cod, Plaice and Lemon Sole were marked at
The numbers in each case

the Feroes, for the most part in the summer months, from May—August.
will be seen from the table below. The great majority of the markings were made in coastal waters, up
to 5 miles from land, and inside the 100 m. isobath, at places where intense fishery is carried on. Only

two experiments exclusively with cod were made on banks farther out, viz; the Sande Bank to the east and
the Feroe Bank to the south-west, which lie respectively within 35 and 50 miles from land, the respec-

tive depths ab. being 150—200 and 100—170 mefres.
The following pages treat exclusively of

Table showing number of each species marked.

the marking experiments with cod.

2. The mark, and how affixed.

During the years from 1909—1912, marks
of a uniform pattern were exclusively employed;
these being of the so-called “Danish Type
1908”7, which consists of two bone buttons

connected with silver wire, a small bronze

Cod Plaice Lemon Sole
Year & month Gadus Pleuronecies | Pleuronectes
callarias platessa microcephalus

1909 August ........ 800 o i
1910 March & June . . 1029 500 200
1911 August—Sept.. . 1031 40 178
1912 May—July..... 1023 668
1913 April & June . .. 210
Total No. marked. . . 4093 1208 378

disc inscribed with distinctive lettering (Da),
year, and serial number, being affixed to the

bone plate on one side. In 1913, a new pattern was tried, consisting of two ebonite plates, marked with
number, letter etc. and connected by silver wire; this being a copy of the mark employed by the

Fishery Board for Scotland, obtained through the courtesy of Dr. FurTon.

Both marks are affixed to the

body of the fish at the same place, viz; in the center of the gill cover and in the same manner, viz; by
thrusting the wire through the middle of the gill-cover between the opercular bones®.
The bone mark has the advantage of being more conspicuous than the ebonite; its value

is, however, considerably impaired by the inferior durability of the material.

On comparing the total

numbers of recaptures (cod and plaice together) month by month, a distinct diminution is noticeable

after the expiration of the first twelve months®.

This is doubtless largely due to loss or destruction of

the marks, or to their being so affected as to be easily overlooked. The Scottish pattern of mark now

in use will, it is hoped, prove more efficacious in this respect.

! Medd. fra Komm. for Havunders., Serie Fiskeri, Vol. 1I, No. 5.
2

II, No. 6, IV, No. 6.

S For further particulars, vide Joms. ScamipT: Marking Experiments on Plaice and Cod in Icelandic Waters. Medd. Komm.

Havunders., Serie Fiskeri, Vol. II. No. 6. 1907.

+ As will be shown later on, the marks appear to evince a far greater “durability” in the case of the plaice than in that of the cod.
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3. Treatment of fish marked.

The fish are, in the great majority of cases, taken by hand line from an open boat or cutter at
depths varying from 20—100 metres, the mark being affixed immediately, and the fish marked and
liberated at the same place. Only such fish as had suffered but superficial injury from the hook were
marked. If the fish, after marking, was seen to have difficulty in making its way down, it was at
once taken up again and the mark removed. The actual operation occasions as a rule only momentary
discomfort to the fish; it will be seen from the lists of recaptures that cases of serious inflammation of
the affected or adjacent parts are of but infrequent occurrence, the wound healing up, as a rule, rapidly
and completely. '

The great majority of the markings were made by the captain of the Danish research steamer
«“Thor”, Capt. G. HanseN, working with hired boats and crew. Some were further made from the research ves-
sels “Thor” and “Margrethe” and others again by the mate of the “Thor”, H. C. CHRISTENSEN, from a
cutter belonging to Mr. J. Danr, a merchant in Vaag (Suderg), during the spring fishery in 1910 on the
Faxroe Bank.

The recaptured fish were delivered up, as far as possible unharmed, to merchants in different
parts of the islands, who had kindly undertaken the work of noting, and if able to do so, checking the
fishermen’s statements as to locality of capture, and other particulars, and communicating same to us.

The total length of the fish is measured at time of marking, and, since 1910, the weight also has
been noted!; since 1910 also, a scale sample has been taken from each specimen, the part selected being
in the vicinity of the lateral line below the first dorsal fin. On recapture, the fish is again measured
and weighed, sex noted, and a new scale sample taken; since 1912, the otoliths also have been preserved.
Since 1912 also, endeavours have been made to ascertain in each case the number of hours which have
elapsed between recapture and delivery or measurement. As will be seen from the table below, we have
here to reckon with a not altogether inconsiderable shrinkage of the fish, even during the short time
which elapses between capture and weighing. In the same table, which is compiled from estimates made
by Capt. Hansen, will be seen noted the loss in weight occasioned by gutting?, the marked fish
recaptured by English and Scottish fishermen in Fzroe walers being invariably so treated.

4. Records of recaptures.

It should be borne in mind, however, that the method of proceeding above described has not
been employed ‘throughout in its entirety, but has been built up gradually since the commencement of
the experiments, so that the records of recaptures from the 1909 experiments cannot be regarded as of
equal value with those of later date (vide infra). The measurements in particular appear to have been
not altogether satisfactory during that year, having been made in the first place in Danish “Tommer”
— an approximate equivalent to inches® — and in the second place, apparently with a degree of accuracy
inferior to that which experience has shown to have been observed in subsequent years. Even now,
unfortunately, several of the records are found to be insufficiently precise, and evidently incorrect.

We have, however, in the course of the experiments, had the good fortune to find that besides
the nalive fishermen various privale persons not officially connected with the researches have kindly
interested themselves in the work, and hasten therefore to avail ourselves of this opportunity to thank
especially the following gentlemen. for much courteous and painstaking assistance rendered during the
past years.

! Fish being placed in a small net suspended from a balance.

2 QOnly intestines removed, not head. Cf for comparison between whole and gutted weight. J. Hiort in Rapp. Proc.

Verb. vol. XX, p. 141.
3 6 “Tommer”’ = 6.18 inches = 15.7 cm.




Table showing loss of weight in cod after gutting, and shrinkage of whole fish after removal from

the water. July 1912. Faroes.
Length ‘ ‘\:’30;3 Loss after v\x]im]l]‘i T.058 afer Shrinkage in gr after removal from the water in
i5 oni iy 8 gutting i gr gutting
: ‘ Qgr. 0 d% ‘ g 2 hours | 4 hours | 6 hours | 8 hours | 16 hours | 20 hours
100 8400 1000 ok < 300
97 8150 700 - - 300
96 7700 1250 ek r 5
93 6950 650 7375 650 350
92 8000 600 .. i 55
8750 683 6726 475 ' 250
90 6650 650 - iy | | 300
6000 312 5950 750 " .- o ol ¢ 5 250
88 5967 567 2l AE ¥ 3 5 i e =
5975 613 5775 475 2 - e . " 200
86 6000 958 5600 400 50 50 100 150 200 250
6100 600 5675 500 50 100 150 200 200 200
84 5630 470 5245 457 50 100 150 i 150 150 150
5500 600 5260 500 50 100 100 | 100 150 200
82 5000 425 5700 5256 50 50 100 [ 150 150 150
5000 375 5100 560 50 100 -100 | 150 175 176
80 5100 500 5100 500 60 100 160 | 1/0 200 176
5500 900 4600 400 50 50 100 | 125 125 125
73 i o 4300 300 25 50 50 50 75 150
s . 4300 475 50 5 100 ’ 100 126 ..
76 4575 450 4400 445 50 50 75 5 100 125
- my 4160 450 50 50 76 100 100 i
T4 3860 250 4026 375 25 50 50 | 15 100 175
38756 375 .. 7 & 25 50 50 | 76 100 175
12 3575 338 s e 50 50 75 [ 100 126 -
3200 200 3500 330 2b 25 50 | 50 75 150
70 3155 280 3170 3956 50 50 76 J 5 100 1256
3200 300 3313 388 25 50 50 75 - 100 175
G8 3275 300 2995 300 25 50 50 75 100 100
2892 325 o 2 25 50 75 75 100 175
66 i s 2950 300 25 50 50 75 5 125
2500 242 2950 350 25 50 50 75 75 100
64 Sh - 2400 250 26 50 75 1 75 100
2525 32h 2226 250 25 50 50 50 75 75
62 2269 247 2265 220 25 50 50 75 75 100
1950 176 23256 150 25 50 50 50 ({5 76
60 2013 176 2138 200 25 50 50 50 5 50
2017 174 2000 225 25 50 50 50 15 50
58 1975 283 1950 196 25 50 50 50 75 100
1700 108 1807 226 26 25 50 75 6 100
56 1768 237 1738 244 26 26 50 50 50 5
1571 200 1625 225 25 50 50 50 75 76
54 1637 229 1517 192 25 50 50 50 50 50
1446 179 1475 220 26 25 26 50 50 75
52 1363 213 1413 200 25 26 50 50 50 50
1320 255 1288 119 25 50 50 50 50 i
50 1190 210 1213 200 25 26 50 50 50 5
1206 156 1218 172 25 25 50 50 50 50
43 1095 149 1205 185 25 25 50 50 5 76
10564 136 1030 80 25 25 50 50 60 5
46 1014 139 987 106 26 60 50 50 53 50
942 122 934 184 26 25 50 50 50 50
44 398 157 928 162 i .. 2 o s 50
823 141 873 129 25
42 814 200 768 118 50
50 92 718 96 50
40 667 378 660 83 25
608 89 600 75 25
38 .b63 107 607 94 26
i 546 103 506 67 25
36 488 65 511 61 25
450 87 444 151 25
34 392 50 433 116 25
375 62 400 150 } 25
32 350 50 s ol | -
31 345 45 313 40 |
28 240 70 250 43




6

First of all, Hr. Fuldmagtig @sTER, of Thorshavn, to whose unremiiting zeal and care we owe
the greater part of the information received as to the Feeroe recaptures; also Hr. Sysselmand C. Mag-
TENSEN, Trangisvaag (Suderg) and three merchants on the islands, Hr. PouLskn, of Skopen (Sande) Hr.
ResnerT, of Vestmanhavn (Streme) and Hr. J. Dant, of Vaag (Suderg).

Information as to the relatively few! marked fish recaptured by English and Scottish trawlers (and
long-line steamers) has been forwarded to us from the Board of Agriculture and Fisheries in London,
and through Dr. Furron, from the Fishery Board for Scotland. We are also greatly indebted to these
two institutions for reliable measurements, etc. which have been of great value to us in the work.

The work of dealing with the material obtained has been entrusted to me by my Chief, Dr. Jons.
Scamipt, who, as Head of the Danish Fishery Investigations at the Feroes and in Iceland, planned

out the enlire series of

Table showing locality and extent of the experiments with cod at the Faeroes marking experiments here.

1909—1913. I am glad to embrace this
SU— No. of cod ~ opportunity of thanking Dr.
Experi- Year and month Position Depth in m.| marked Mm ked .
ment No. , v, e ||| el Scamipt for confiding the
== ll | present task to my care,
| & ae [

Lr [l gl Nolse Fjord e and also for the valuable

11911 August — 35—60 138 knowledge gained during
. 1912 July - w6 | 16 |
. 11913 April — 66—40 101 | 8m the course of our collabo-
- - — — ;

11 |‘. 1909 August E. and S. of Nolsa 50 —60 294 ration, as well as for the
‘jig%(l) Mﬂgu‘z L x i 18:16(1)0 %gg expert advice and interest
| 1912 July - 65—110| 166 | 986 with which he has on this,

LA ‘ 1911  August W. of Strome 40—100| 300 | as on many other occasions,
1912 July — 60—90 137 437 .

- a 1912 July M}’ggEHEESijI'd 45 117 ” 117 aSSlSted my work.

-b 1912 July N. W. of Streme 120 20 H 20 Thanks are also due

-c ||1910 May Vestmanhavn ca. 10—20 T | 7

— = = to Dr. A. C. Joransen for
v 1911 September | E. and 8. of Lille Dimon 50—85 230 230 : -
_looa “** __ wvaluable advice and assi-
Va 1909 August E. of Suders 60 43 | 43 3 i
Vv 1909 August 8. of Sudere at “Munken” 90 157 | stance with the plOOfS.
1910 May 5 90 173 330
] Proceeding then to

VI 1912 July E. of Sanda 50 168 168 i
‘— the separale experiments,

VII 1912 July. W. of Sande 90 150 . s
“|1913 June — ca 1090 | 109 | 259 we give below all the in-

vin 1912 uly Sando Bank o 10| 10 | 1 hrmation procured Withire-
1 == e = gard to the rate of growth,
IX b 1910 March—April | Faeroe Bank ea. 100—170 585 585 . .
the intensity of fishery, and
Total... | 4086 the migrations of the cod
* To this should be added 7 specimens transplanted from the Feroe Bank lo Vaag Fjord (Sudern) 3
in March 1910. (Exp. X). in Feeroese walers.

B. The various Experiments in 1909—13.

The table above? and Fig. 1 show the locality and extent of the different series of experiments,
grouped according to the areas in which they were made.
The greatest number of markings (abt 2400), was made east and west of Streme.

1 ab. 11 % of total recaptured (see p. 82), otherwise the only foreign nationality which need to be considered here.

2 The spelling of the fmroese place-names follows in this work as a rule those customary in the Danish Governements
publications ,Fiskeriberetningen®, ,Fzroske Lods® and in the Danish sea charts, which is unfortunately not always itself quite
consistent; in some few cases, however the english spelling has been deemed preferable.
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Fig. 1. Marking Experiments with cod at the Faeroes 1909—1913,
The spots indicate places where marked cod were liberated; the larger ones denoting liberation of more than 100 fish.

We may now proceed to consider the experiments separately, commencing with those made east
of Stremg in the waters around Nolse.

These experiments comprise the greatest number of markings of all those made at the Fzroes,
almost half (abt. 1800) of the total number (abt. 4100) of marked cod having been taken and liberated

Marking experiments in the Nolse Fjord 1909—1913.

No. of . Central position .

Experi-| Year and month ﬁ?ﬁ;ﬂ,;%d i(;'ag{u‘:,gg Locality of liberation (approximately) D;Il ttl;e;“

ments N.Lat.  W.Long.
A 1909 August 3 1 1 1 mile W. of Nolse Bygd 62°00 6°42' ca. 45
B - — 8 10 195 130 2 miles S. E. by E. 1z E. of Kirkebenaes | 61°56" 6°40 GO
B - — 15 110 2 1 mile W. /s N. of Nolse Light 61°56:5" 6°40 65
(] 1910 June 2, 8 80 23 1:5 miles S. by E. of Kirkebonzes 61°66° 6°42 ca. 60
Cy — — 14 4 2:5 miles S. of Kirkebenzs 61°54 6°42° ca. 60
D 1911 August 12 59 44 05 mile E.S. E. of Glivarsnzes 61°569 6°42' 40—60
E — — 16,17 79 44 2 miles E. S.E. of Thorshavn Light 62°00'5° 6°41 36
F 1912 July 4 15 11 1 mile 8. E. of Glivarsnzs 61°5T7"  6°42'5 45
G — — 6 41 28 1'5 mile E. of Kirkebenzs 61°6T 6041 GO
H — — 89 109 80 05 mile N. of Northpoint of Nolse 62° 17 6°4% 40
I 1913 April 28 70 46 1-2 miles N.E. by E. of Glivursnaes 61°095° 6042 66
K - - - 31 18 05 mile N.N. W. of Nolss Bue 62°01°5" 69415 40

Total. .. 84 | 437 ”
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here. As mentioned above, all the fish were taken on hand-lines worked from a boat, and the marking

was effecled at place of capture. These experiments fall naturally into two groups, I. in the Nolsg Fjord,
and II. E. or S. of Nolse.

I. Marking Experiments in Nolsg Fjord.
1. Locality and Date.

The following table shows the locality and date of the different experiments carried out in the
fjord during the years 1909—1913, with the number of fish marked in each case (cf. also Fig. 2).

Fig 2. Marking Experiments with cod at the Fzeroes.
Places where marked cod were liberated in the waters around Nolse 1909—1913.

The greater portion of the fjord comprises depths between 20—50 metres (vide Fig. 2) with a
narrow channel of deeper water in the middle, with depth to 100 m.

2. Size of the fish marked.

Fishing is carried on to a great extent in Nolsg Fjord, the craft employed being small boats
mostly from Thorshavn (vide infra) and the catch consisting mainly of cod and coalfish.

Table showing number and size of cod liberated in Nolse Fjord 1909—1913.

N of lcod tharlced Initial sizes in cm. ‘ _—
in the different years| 309 | 4049 | 5059 | 60—69 | 7079 | 8081 | 90118 |
1909............. 88 182 32 i 3 ‘ 1 306
1910, 5. .- 2 o 9 30 46 9 e [0 94
Lt L 42 89 6 y 1 . 138
F 3 90 59 9 2 2 1 ‘ 9 165
S S e ) et I e ) R ) I S T B O
Total. . . ‘ 274 ‘ 368 | 91 ’ 51 ‘ 6 | 1 i : 804
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A comparison of the lengths of the marked fish with similar measurements for those taken in
the ordinary course by the fishermen shows that the yield in the northern and central parts of the
fjord — the deeper portions — is predominantly composed of fish between 30—50 ¢m long, at any rate
during that portion of the year for which we have been able to procure information, viz. April—Sep-
tember. In the more open waters immediately south of the fjord (vide Experim. C, and C,) a distinetly
different order of composition with regard to size is apparent, the large cod here making up a greater il

Ne of
Specimens.
40
-
B
- A
36 =

0 o I Ly Ca o o
OO =R &
| R

Nolsd Fjord Experiments in 1909 et AL

oW " » 1910 (C,&C))
FGTECDE By e B
/ . ] » 19120 H) mm oo

L
~ &
T

ra
o
L

=
=

= = 3 Mo Ay

! R I |
=3

i

==
i |

&
I

e &

| S L
.‘a.____.___
—————

=

T
-
=

T
se—

LI
—_—

: l“ nl L 1 | 1 1 | | 1 1 1 | | | |
LengtcRHn 25 27 2930 32 3% 36 38 40 42 44 46 48 50 52 54 56 58 60 62 6+ 66 68 0 72 74 16 78 80

Fig. 3. Marking Experiments with cod at the Fwroes. Size of the fish marked in Nolse Fjord 1909—12.

proportion of the catch, though. The depth here does not differ from those of the other

experiments.
It should, however, be borne in mind that all the measurements here given were, as already men-

tioned, made during the summer months. The experiments, which were commenced at the end of

April 1913, show that the number of large fish found in the fjord at this early season of the year is

greater than that noted later on in the summer. We are as yet still ‘without sufficient data to furnish

any adequate explanation of this facl, or even to trace the course of the change in average length of
the younger fish throughout the summer; both the measurements and the curves (Fig.3) however,

clearly indicate the existence, during summer, of the well-defined size-group above mentioned. Determin-
Fiskeri. 9
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ations of age based upon measurements of the scales and otoliths!, show that this Nolse Fjord Group
is predominantly (almost exclusively) composed of 2—2!s year-old fish (Group II), which thus form
the stock affected by our experiments.

The records of weight, which have since 1911 been made at time of marking, show that
the weights for the 35—50 cm group in all our experiments lie between 500 and 1400 gr., a
weight of 1000 gr. being reached at 45—46 cm length. The great majority of the fish marked
in this fjord were thus between 500—1000 gr., corresponding to 35—45 cm length (for propor-
tion of length to weight, vide pp. 81 & 82).

3. No. of fish recaptured.

It will be seen from the table on p. 7 and from the one given below, that well over half the total
number of fish marked in the Nolse Fjord experiments were recaptured. In the northern part of the
fjord, the percentage of recaptures amounts in some experiments to as much as abt. 75 %/o.

Table showing no. of fish recaptured from the experiments in Nolse Fjord 1909—1913.

Experi- No. of No. of months between liberation and recapture Total 0
ment Date fish : recap-| oo toured
No. marked| 0 1;213‘4‘5]6 7]8|9|10|11 12}13 14|15/16 /17|18 |19 20|21 | 22| 23| 24 | tured E

| e | |
1909
B, —= 8000 195 20 0 R et 0 O T N S 3 10 2 v R G (P R Rt ) | 1.0 130 |.66'7
B —15 10 1 P R 15T = N 1 o 38 15 5241 2 R " [ W PR PR S el [ g 655
306 203 | 663 663
1910 |
C, |[June 2,8 80 | .. 7 2 st P R ] et R S e (el T v i T P (ol 2 (I S e[ RSE) O 23 | 288
C; | — 8 O O I S Y I B0 B A o 4 b R S (R Y S (Y O Y S R B
27 : 287
1911 94 287
D Aug.12 59 1| 6| 6|13 5| 4| 4| 2 Rk e e e s [ B e fisms [t [l loazas [l 44 | 746
E — 16,17 79 p T A8 & i R 1 G | = ) el =S oo [l | |l [ [ Josen [l 44 55_7
1912 | 198 88 | 638 638
F July 4 15 i 1 S O 1 2 S 0 ) I 71 1 M | ] | (| S NO | 1 8 11 || 733
G — 6 41 e 6 8 ] Tl e | e o I 8 9 T (PR e (R = e (N (S T 28 683
H — 8,8 109 |17 |26 |13 | 3113 | 4 1 [ L (L 2 80 | 734
1 April 28 70 1 ol IO B 5 I R 2 o s Rl [l S | P () L [ ) R (O ey, | 46 6567
K I O R A (0 (6 (e (T e Y O U R RS ey e )
101 | 64 | 634 634
Total... | 804 za}%'ﬂ 7 | 11 21'32|21‘16‘13 10| 6 7‘7\3 4\2 2 z‘.. 1 “1‘ 501 | 623
The 1910 experiments (C; and C,, in the southern part of the fjord), form an exception, only
about 25°o of the fish® — all large — marked there having been recaptured. Otherwise, the experi-

ments made in the fjord itself show how intensely the stock of Codling (two-year-olds) is
fished here, up to 75°o of the total number being taken. It should, moreover, be borne in mind that
the percentages found are doubtless to be regarded as minimal values, as allowance must be made for
an indefinite number of marked fish not reported, the mark having either been disregarded, lost before
recapture, or overlooked by the fishermen, finally, the number may occasionally become illegible,
rendering it impossible to include the fish in its proper place among the different experiments.

The rapid developement which has taken place of late years in the motor boat fishery from
Thorshavn — and other places on the islands® — will in all probability have effected a considerable

1 Cf. Rapports et Procés-Verbaux, vol. X & XX. Meddel. fra Komm. f. Havunders. Serie Fiskeri, vol. IV, Nr. 8.

2 If all our experiments here are taken together the following likewise serves to express how far less intensively the lar-
ger cod are fished for. Of the size groups: 30—49, 50—69 & 70—110 cm, are recaptured resp. 67.6, 43.7 & 25.0 °/o.

s According to statements in the Danish “Fiskeri Beretning”, the number of motor boats belonging to the islands was
in 1911, 120, in 1912, 146, in 1913, 175, in 1914, 186; showing a constant and rapid increase.
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alteration in the intensity of the fishing as regards the larger sizes, so that the low percentage (abt.
25 %) noted for C, and C, cannot be taken as generally applicable; as to this, however, subsequent
experiments must decide.

Further as regards the length of time elapsing between liberation and recapture, we find that up
to 75°%0 of the total number of recaptures are made within 4 months of liberation, after which
time the percentage rapidly decreases. Only some very few have been retaken after a lapse of more than 14
months from the commencement of the experiments, and none after more than 23 months. The great
number of recaptures made during the first 4—6 months of the period, is naturally due to the intense
fishery carried on by the small boats from Thorshavn and adjacent localities. Later on, the stock
becomes more dispersed, some of the fish migrating out of the fjord, while the number is of course con-
tinually heiug reduced by natural causes, so that the chances of recapture are thus greatly diminished.
Here likewise the 1910 experiments form an exception, the fish then dealt with being larger and more
liable to migrate, and thus less intensively fished during the period immediately following liberation, the
captures being more evenly distributed throughout the whole of the following year.

Finally, it should be mentioned thal the number of months elapsing between marking and recapture
is here, as throughout the whole of the work, reckoned as follows: Recapture during the same month
in which the experiment was commenced is taken as — 0, in the month immediately following as — 1,
ete.,, without regard to whether the marking took place at the beginning or at the end of the month in
question. Most of the markings were carried out about the middle of the month, thus reducing the
number of “fishing days”, and consequently the chances of recapture, in the 0 month of the experiment,
which fact will serve to explain the low percentage of recaptures during this period (vide Fig. 24).

4. Growth.
Increase in length, and in weight.

For the purposes of studying growth, only such fish as had been measured in centimetres bhoth
on marking and on recapture have been taken into consideration. We have thus been obliged to dis-
regard the greater portion of the records from the 1909 experiments. In addition, a considerable number
of the recaptures among subsequently marked fish have had to be rejected, either on account of their
having been measured in “Tommer” or because the lengths staled, though reckoned in centimetres, were
evidently incorrect, when compared with the records as to weight noted at the same time. We have thus
included only such measurements as appeared to be thoroughly accurate.

It was found that the great majority of the cod marked in Nolse Fjord during the years 1909—13,
April—September, consislted of fish between 35—50 c¢m in length, and further, that the age of this Nolsg
Fjord group may be taken as 2!/> years (at about midsummer). We may therefore be justified in dealing
with this group separately. Similarly, in dealing with the experiments made at other parts of the islands,
distinction has throughout been made between the growth of the younger fish, and that of the older
individuals, these latter being also, in most cases, of far less frequent occurrence.

Finally, as regards the tables and graphs illustrative of growth, these are based exclusively on
such recaptures as have been made later than the month of marking. Each of the first 4—5 months
subsequent to commencement of the experiments is divided into three periods, 1—10, 11—20, and 21—30
(31), and it has in several cases proved possible to discern a gradually increasing increment of growth
from one period to another within one and the same month. Later on, the recaptures become too few,
and the deviations from the normal too great to permit of such calculations.

The 1909 Experiments (mid August).

It will be best to treal the experiments of each year seperately.
_ 4
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Rate of growth of 2 & 2—3 year old cod, liberated in Nolsg Fjord mid August 1909.

: . No. of specimens measured and their
Recaptured P;;;c::ﬂ?f lucrepent - o l:.it:ﬁ’tial length in cm.
1 (months) =7 TRy f
Average | Minimum | Maximum 36—42 43—50 51, 53

1910 February 6 5 s - "] 1

—  March o 10 a5 i3 &

— April 8 63 5 i 3

g gt 8 45 3 6 s 2

— June 10 95 i 12 2

—  July 11 135 13 14 2

—  August 12 17 12 5 1 g

= — 12 10 b L% . !

— September 13 11:3 4] 14 4 s

— - 13 6 2 - 10 S = 2

—  October 14 25 s o 1 i

— — 14 8 % o .. 1

— November 15 13 i Sa i 1
1911 January 17 13:5 12 15 I 2

The available measurements of recaptured fish — unfortunately but few in number' — reveal an
average increase in length of abt. 13.5 cm per whole growth period (of twelve months). As will be seen from
table above, cod of under 42 cm initial size exhibit a little greater increment of growth than the somewhat
larger fish (43—50 cm); no such difference is, however, apparent in the subsequent far greater experi-
ments (vide tables) so that the fact may be regarded as unimportant. The maximal increment of growth
is 25 ¢m in 14 months, in a specimen of 39 cm initial size. The extremely low increase of 2 ¢m in 13
months, in a 43 cm fish, must be presumed to be altogether abnormal. These experiments are, it should
be noted, not suited for purposes of detailed study.

Taking the quickest-growing fish separately, we find for these a total increment during the period
of 10—13 months corresponding to 1.1—1.4 cm average growth per month.

Recaptures of larger fish, i. e. having an initial size of over 50 cm, are only recorded twice, the
initial sizes of 52 and 58 cm respectively showing, after a lapse of 7 months, an increase of 6 and 3 cm
respectively, making an average monthly increment of less than 1 cm.

The 1910 Experiments (2—8 June).

Table showing growth in cm. of liberated cod. Experim. in Nolse Fjord June 1910.

Initial Size Recaptured in 1910—1911
i -Col September October November l December ‘ * January February ‘ June
40—49 - o Bk 11-6 o o \
50—59 e 4 s i 8 ' -
60—69 i 3,6,6,8,9 6 66, 9 85 261
T0—80 37 i o .

In this as in the following similar tables each figure means increment (in em or in gr) per fish.

The few data here given are of interest solely as furnishing some information regarding growth
during the period June—January (six months) in the case of cod older than the Nolsg Group. Without
going into details, it will here suffice to state that the highly variable increment of growth for 60—70 cm
cod during the summer half of the year amounis to about 7—8 cm average (see Fig.19, p. 65). This
gives an average monthly increment of a little over 1 cm; in the case of the best 1.3 cm, and far
less for others; a single specimen of 65 cm inilial size was found to have grown only 2.1 em in a whole
growth period.

1 It ought to be mentioned that in several cases the growth of the cm-measured specimens is in excellent agreement with
the “Tomme”-measured.
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The 1911 Experiments (mid August).

Table showing growth in cm. in cod for the period between liberation and recapture.
Experiments in Nolsg Fjord August 1911.

@ | Recaptured in:
N
@ 1911 1912 1913
5
= : o [ el
E September October November December January February ‘—é T o» E % ?D é _:g 5 ':é’: g g §
o | & = =P = - 1 o
em,[1—10{11—-20/2(-30] 1-10 | 1120 |21—31 |1-10|11-20| 21 -30,1-10/ 1120 21 51 171011720I21ﬁ31 1—10 in—m]m—m == SRR S8 = |A E E =
a ‘ ) |
65 | 4 § | 3
64 . g
53 0,3 ol e
62 ! 57 fee ‘ b
51 3 = el o
60 . .. 7 e
49 2 1 9
48
471 .. - ot s
46]1,2 2| 4 | 2 . 8
45| .. 1 . 4 . ol o
44 LL22 .. [ 6| .. | 4 . 4 - agd L. |18 s
43 A 4 3 4 5 6 Ll IR s 10
gl L] e 2 | 6 . - 07 .. |9 .
41 0 o 3 1 2 - L6 | .. e 5 8 s .|10%,8 | 62 20
0f..] 2| . [13,32 .. .. |38 T 6 o |17
39| 1 1| .. (230 4| . 3 4] .. |6, L= i
38| 2 2 5 3 8 . 142, 42
37 3 3 T
36 1
36
1 Init. si'ze: 43 em.
¢ Age delerminations from scales showed, that all these were abt, 21/s years old at liberation.
The best material for the
investigations as to growth of the Rate of growth of z-year-zld cod,lsl;lblerated in the Nolse Fjord
. - ugust .
younger cod is furnished by the £
experiments from this year and Period of Increment in em. No. of
that following. It will be seen from Hecigittos I Ao spe«?i.moens
e (months) Average Minimum | Maximum
thetables subjoined and the curves
in Fig. 4 that the average increase 1-10 12 0 2 5
in length for cod of less than 1911 Septemb. 1120 16 1 2 2
- AT e 2130 . 20 1 3 4
E 'cm ini Ia' size during the 180, i 5 o 3 1
period from middle of August to
i _ T 110 - S R | 4 7
st January may be fixed at about October J 11-20 N 1-9 | 0 n 14
5 cm for the period as a whole. 21-31 - 4 i i i
The average increments in the 1-31... 2 21 0 4 22
different months show, however, — November ..... 3 38 1 6 13
distinet de . — December...... 4 46 i 9 6
nlho e Sreade fom B0- o . . 5 59 4 8 6
gust (1.5 cm) to December (0.8 cm). February ... ... 6 73 6 9 4
From the latter date onwards,there =~ — March......... 7 10-3 8 13 4
. i ! ; — APEl s 8 i - 1
is unfortunately a marked decline B rn 9 93 . 14 6
in the number of reliable measure- — June.......... 10 11-8 6 17 4
ments, which again impairs the 1913 February...... 18 200 1

accuracy of the given averages of



growth values. Such information as we possess, regarding specimens recaptured between 1st January
and 1st April 1912, tends thus to show that lhese fish, given a similar increment of some 5 cm from
August—January, have grown quite as much during the three months from January—April as during the
previous 4'/z months, or if anything, rather more. The monthly increment of growth during the period
from mid-August to 1st January may thus be approximately reckoned as about 1.8 ¢m (maximum), and
thiereafter, until April, abt. 2.5 cm. Compared with the later recaptures, especially those from May and
June, the growth values here again exhibit essentially lower averages (1.2—1.3). The extreme values are

cm. represented by two
15 fish of 40 and 41 cm
1l initial size, which in
& June 1912 exhibited
13- a growth increment
° ” of 6 and 17 cm re-
| / o spectively. Both these
e [’ fish were recaptured
,’ : 2 at about the same
10 ,i place.
9} o One fish of 41 cm
' initial size had, when
8- 4 ' recaplured 30 months
7L . later, grown 20 cm.
No further recap-
6 5 tures have since been
made.
7 3 1 Taking only the
4| 5 . best grown of the spe-
1% cimens  recaptured
31 iy Y over 6 months sub-
2L o 24 sequent to marking,
o, oo the average monthly
U 2 increment for these
works out at about

0 ] ] L | | | | | I | l |
1811 Aug. Sept. Oct. Nov. Dec. Jan. Febr Mar April May June July Aug. Sept Oct. Nov Dec.

Fig. 4. Marking Experiments with cod at the Feroes.
Rate of growth of cod liberated in the Nolsg Fjord and in the waters E. of Nolse (see p.31) August
1911. The spots indicate averages of growth (large spots referring to the exp. in the Fjord), the
figures no. of specimens measured.

1.6—1.8 cm.

The probable rate
of growth within
9 months of libera-
tion, asfar asitcanbe
estimated from these observations, is given in a smoothed curve (Fig. 4); this figure however also indi-
cates rate of growth as found in the experiments easl of Nolsg in the same year, which will be treated
later on. Characteristic of this, as of all our curves of growth in the following, is its steady rise
from month to month through the whole year. A decrease in the rate of growth during autumn and
winter is however, occasionally noliceable, the slope of the curve being then somewhat less steep.
This will be clearly seen from Fig. 4.

The 1911 experiments were, as already mentioned, the first in which the marked fish were
weighed both on marking and on recapture. A comparison of these weights, duly corrected for shrin-
kage after recapture, shows, as might be expected from the measurements of length, but slight increase
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during the autumn months, the average increment up to November for specimens of less than 1 kg
initial weight being only about 200 gr. Later recaptures show a far greater increase, up to twice the
initial weight (January—March); the figures reveal, however, a wide range of variability. The only fish
recaptured after the lapse of more than 12 months had then attained more than thrice ils initial weight
(800 to abt. 2800 gr.).

Table showing weight increment in gr. for all fish recaptured during the period between
liberation and recapture. Experim. in Nolse Fjord August 1911.

Initial Recaptured in 1911—1912
weight N ST (O < Q=T O ™ o | o ; £
gr. | Septbr. Octbr. Nov. bee. 5185 E|S|5 2| 5 |5|8|2& &2
500— 0|../100( 36| O .. | .. (175 I 75 ..| 85/600(340|385( .. | .. | 250
660 0. 60| 26| <o [ o || oo [TAO) % o saf 25 [BTE o | = | 22| 825
0 50| . 1000 26| .. | .. | .o oo llea] oo | .. 1400
" S EmramT L s ; ; :
25| 0| Of 50| 0125|150 (140/100|..| 25| .. |215 525|550 (300 |575|300| .. I =2400 .. | <. |.o]ee| -, | 2000
.|26| 0]100| O] .. 200| 75|200| .. 180 .. |2256| .. |6756| .. | 700 675 _. F
colen| <o 126 26| .. | .. | .. [200)..(226] .. (426| .. |6BO| .. |9T6] ..
660— [..|..|..[276(100| .. |[ .. | .. |225]..
BOGOS o 01 s M s (320 s | i || o |38l
(I SIS (NN (R | I 1
150
150
175
Average | .
weight . | .
i 11 95 167 223 330 | 455|625 | .. | 665
(I and 11) N _
wIeliti;i.lt 8 ;s | s L 150|150 .. | .. | .. | 560|655 | 450 '
1000— S 175 2001 .. ot || 2 o
2000 gr. 3| 275 S IR o [ e

The few larger fish (5 in all) of 50—55 cm initial size which were recaptured throughout the
period October—January (1912) exhibit similar growth values to those of the smaller specimens (November
abt. 3.5; January 7); the number recaptured is, however, too small to be of any particular interest.

The 1912 Experiments (July).

The results of this year’s experiments are even more valuable than those from the previous year as
regards the information furnished concerning the rate of growth during the transition period from summer
to autumn of the Nolse Fjord Group. They were carried out over a month earlier in the year than
the 1911 experiments, and the large number of recaptures made during the first four months show (vide table
on pag. 16 below, and Fig. 5) an average increment of growth for July—August—Septemberdistinctly
superior to that from September to 1st January, (2.2 or 2.3cm per month in the former as against 1.3
to 1.8 cm per month in the latter case) The average monthly increment in the case of the best grown
specimens recaptured between 6 and 13 months after liberation is here greater than in 1911, viz;
1.9—2.3 cm as against 1.6—1.8 cm (p. 14). ’

The number of recaptures made after January 1913 is rather small to give any reliable average
figures. Onme fish of 37 em initial size had, after the expiration of one complete period of growth (12
months) increased its length by 18 ¢m. One of 36 cm had grown only 12 c¢m, while one of 45 ¢cm
had in the course of 20 months grown 30 cm. For further details vide tables on p. 16. Here also, with
a single exceptlion, the average monthly increment for the first year after marking is found to be between
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Table showing length increment in cm. of all fish recaptured, for the period between liberation and recapture.
Experim. in Nolse Fjord. July 1912.

Initial |
Size
cm.

Recaptured in:

1912

1913

—
=}
iy
-

August

September

QOctober

November

December

January

11—20‘I 21-31

1-10]

11-20

21— 30/

1—10{11—20

21-31/1—10/11—20/21—30

1-10

|

11——20}21 -3

1—10‘11 —20121—-31

February
March
April
‘May
June

July
August
Septbr.
October
Novbr.
Decbr.
January

February

April

94
T2
63
62
61
60
59
58
67
56
55

63
62
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36
36
34
33
32

0,1

1,2

2

-
(RS Al

o ow

111 years old, if. omilted from the ealeulations below, the aver. inc. f. Nov. will be found to reach 7.7 cm.

Bo

w oW

2, 4, 2,4

3,6,2

T T N

He =3 =2

9

L =z}

9,8

10

020
11

N 13
12
14

Rate of growth of cod of 2-year-old cod liberated in Nolse Fjord July 1912.

Period of Increment in em. No. of
Recaptured in growth : s e L
(months) Average Minimum | Maximum | E

1—10 o 2 0 4 15
1912 August {11—20 2 24 1 3 T
21—31 o 5] 2 4 7
1 2:3 0 4 29
— September.. ... 2 45 1 9 17
— Qctober ...,... 3 58 b 6 4
— November 4 73 2 10 13
— December ..... 5 91 7f 11 T
1913 January ....... 6 13 12 14 3
— February ...... T a T i1 2
— April.c. e 9 19 o s 1
— May........... 10 14 | T 1
— Jul¥ s i b 12 14-8 12 17-5 2
— August........ 13 23 - .. 1
— October ....... 15 22 19 25 2
1914 March......... 20 3056 o = 1

o2

19 (0 s
25| ..
lgl..]..
o tes| )L
. 175 ..
e
4]

11

about 1—1.7 em. Fig. 5 gives the
rate of growth for the first
year after liberation in the waters
west and east of Nolse — only
the first part is to be treated here.
Compared with Fig. 4 it shows,
despote the general resemblance,
in its steeper course, a slightly
better growth in 1912 than in
1911 during especially Autumn.
We shall in the following re-
peatedly find this observation
confirmed.

A comparison of the in-

2 1T years old at liber ; age determ, by means of scales,



17

cm
28
27k °
26
25
23 3 W

P 92
221~ 4 o d
2 i

/r
¥
20 7
1 //

19+ o)

& 43
I |

0 | | | | | | | | | | | | I [
1912July Aug. Sept Oct. Nov. Dec. Jan. Febr Mar April May June July Aug Sept Oct. Nov Dec. Jan.  Febr.

Fig. 5. Rate of growth of cod liberated in the Nolse Fjord (the thicker line) and in the waters E. of Nolse (see p.35).
The spots indicate averages of growth (o the experiment in the Fjord), the figures number of specimens measured.
keri. V. 2. 3
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Table showing weight increment in gr. of all fish between liberation and recapture.
Exper. in Nolsg Fjord July 1912.

Recaptured in 1912—1913:

Initial oe |El= | ls] = =
weight Aug. Septbr. Octbr. Novbr. I Decbr. 2 % § 2, = E 'E’ Ei % '43 E
gr. | i e " 28 ol = 242 = = {ﬂ_g o =
- <L T B [ 0 PR O T o v o O P D 1.
10| 50|110| .. [115(276 ..‘.. 1395 | 950 | .. [ 350|365 |650|610650 ..|..|..|600| 55O |1715..
0| 78| . | .. |200|316] .o | .. | .. |850|800| .. 370|680 710...\...._. | 915 i
3765—660 | 90!110| .. || .. |260|360| .. | .. | .. |375|470] .. 450 .. il i ES iy
@ ool .| ] |2% \ " laoo|s2o| ||
ol ol \ il £ Tl O || O R (B e (B (DO 1N B P O ‘
e LN fod B B DO B 0 G (B B B IR
Average 667 258 ¥ 424 478 660l 650‘..}..\..\600[ 763 \1715\.‘\
_ 95 50125 .. | .. |265] .. |278 e e Y U PR P P IO s e e |, 1536 |>3200
660—1000 75 | 195 v W1 il il DO DO e BB I I S et00 | L
(11) Sl .. |230| .. |876) .. o L e s S e b [l b s
"H’fﬁ?e 729 269 341 498 478 660 650\..‘..\..\600‘ 763 lms..c. 1820>3200
Jooo—dm__is_ﬁéff{..f—.f O T T e T
000 Lislasol o) oo msof o [ e e e b f e e el e | e
2000-8600 . 250%) 210%) - - ool T e

1y 9 111 years old, and therefore omitted from the figures, representing the increment of the II year old fish. 2) jnit. w, 2025 gr. %) i. W. 3500 gr.

crease in weight (Table above) presents similar features to those above noted, viz; a relatively rapid
growth until end of September, — averaging abt. 270 gr, — the increment of weight thereafter sinking
to about 100 gr. per month until January, after which time the recaptures are too few to furnish any
reliable figures. This refers only to fish of an initial weight less than 1000 gr; i. e. the Nolsp
Fjord group. By November, the best grown fish have already attained twice their initial
weight, and the same applies to the three caught in Jan.—Feb. (1913).

At the expiration of a whole period of growth (12 months) the above mentioned 37 cm cod had
reached four times its initial weight (550 - 1550 gr) and the same applies to another specimen
retaken a month later (625 +- 1715 gr), whereas the third specimen caught in July (1913) had only d oubled
its original weight (560 -+ 600 gr).

The two fish recaptured in October (1913) exhibit somewhat similar growth, the increment
amounting to about 2'/2 and 3 times their respective initial weights. Finally, in the case of the only
specimen recaptured subsequent to 1913, — in March 1914, — or after a lapse of 20 months — we find
the weight increased from 950 to over 4300 gr or about fivefold.

The few fish of more than 50 cm initial size were almost all (5) recaptured in August—
September, and are therefore of but little value as regards the question of growth. The average growth
for 50 -60 cm fish up to end of September is about 4 cm, increase in weight abt. 500 gr (from abt. 1500
—2000 gr) or somewhat less than that of the two-year-olds, bul still distinctly noticeable. With regard
to the two larger fish retaken later still, we need here only mention that of 92 cm, which, when recaptured
in February (1913) had grown but 2 cm in length, but showed an increase in weight of about 1'/2 kg
(from 8500 to abt. 10,100 gr).

The 1913 Experiments (end ‘of April).

These experiments are particularly interesting as enabling us to follow the growth of the cod,
especially the two-year-olds, throughout the summer months, thus supplementing the results of
the experiments previously referred to as regards growth during autumn and winter.

It should be mentioned however, that the upper limit of size, i. e. the highest initial sizes, for the
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Table showing length increment in cm of all fish recaptured, for the period between liberatioh
Experiments in Nolse Fjord April 1913.

and recapture.

Recaptured in 1913—1914

=
May June July Aungust September October November { December E‘ E 3= Ble| > E
: . s 252|252 |5|3
1-10 | 11-20 21-31 1-10 11-20}21—30 1-10 11'20121-31 1-10 11-20‘21-31 1-10 11-20121-30 1-10 | 11-20{21-30 1-10 \11—20#21-30 1-10 ~11-20 21-31 ':ﬁu Lg = =]
.
0 i 63 .
: N ‘ - V; -6.5
i il 99
66 3d .. |10¢
b4 " - B
63 -0
52 - - =
51 0¢ ¢ 7g
b0 i
49
47 - s | B2 5¢
46 19 6d| .. S0 o
15 " 8g 129,139
14 S o
43 . 79|79 el s
49 . 59l .. | .. 11129
41 2a 10 @ o Sl NS
40 39 53] .. 990 - A (|l |
39 i 508 o | s [T e [BD) - e 12 ¢ S13[1Q - |-
38 39 5g| .. |T1d|72|7d|6¢Q .. [10Q 109 | .. ] j20g]
37 43| .. 72|88 . |[10Q 1238 Y . 169 ..
36 - 8Q .. 132 « i . |18g -
35 3g i 12|78 .o ogl 74 " 209 . .
34 tac | e 53 79 . [10g 8g 32
35 1g
32
II group must here naturally be Rate of growth of 2-year-old cod, liberated in Nolse Fjord April 1913.
set somewhat lower than in the ‘ e
o] 3 < in cm.
case of the experiments of previous . i Period of Increment in e S 1:;.“;:;5
years, made some 2—4 months growth Average Minimum Maximum s
later in the year. Determinations
of age by examination of scale 1913 May........... 1 3 . ‘- 1
Lo o i — June ..co. s 2 20 1 3 3
samples indicate this limit as here 1-10 40 3 5 9
about 42 cm. Some few specimens July o131, o 53 4 7 4
z . : o G s 3 4-8 3 T 6
of greatly inferior size are, it 1s R 5 i . 10 5
true, found to be older (IIl group) — September..... 5 9 " » 1
these are, however, naturally not ~ — - October ....... 6 106 10 13 5
- . 5 — November 7 103 T 12 4
included in the calculations as o _ poemper . 8 198 1 14 4
growth of the two-year-olds. 1914 January ....... 9 12:3 8 16 4
As regards increment of February ...... 10 11-0 1
Maithie i smses 11 200 1
length, we see from the Table _ juy ... .. 15 20 1
above and Fig.6that this isdistinct- ~ — October ... 18 a2 1

ly at its best during the summer

3#
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For the four months from 1st May to 1st September, we have an average increment of length

amounting to 7.3 ¢m, whereas the corresponding increment for the subsequent four months, Ist Sep-

tember—1st January, amounts to only abt. 5.5 ¢m. This fluctuation in the rate of growth during the
cm.

21
20
19
18

2. U

I

5e

8-

| I

0 £ | o i e (A SV, o
1913 April May June July Aug. Spt. Oct. Nov. Dec. Jan. Febr Mar April May June July

Fig. 6. Rate of growth of cod liberated in the Nolse Fjord April 1913.

The spots indicate averages of growth: the figures number of specimens measured.

first eight months of the
experiments is rendered
still more distinct if we
calculate, from the average
figures given above, the
growth from month 1o
month.

We thus find, for
July—August, an in-
crement of up to 2.5
cm per month, whereas
in October and November,
the corresponding value is
only half of this figure, or
even less, the increment
for November, for instance,
being only 0.7 cm.
~ On comparing Fig. 6
with the results of the 1911
—12 experiments, we find
a summer growth which s,
if anything, greater than
that of 1912. It will further
be seen that in all the 3
years, but especially in
1913, a very distinct de-
crease of the rate of growtih
makes itself apparent as
the autumn sets in.

True, it may be ob-
jected that the observations
are in many cases too few
to furnish any thoroughly

accurate view of the

growth; nevertheless, the
resemblance between the
results of the three years’
experiments points very

strongly to the conclusion that we have here to deal with aAphenomenon of regular annual occurrence.

An explanation of this retardation of the growth with the commencement of autumn may possibly be
found in the marked fall of temperature which takes place at the same time. The following Fig. 7

showing the amplitude af the monthly 'average surface temperatures at Thorshavn, calculated
from figures!) furnished by the Danish Meteorologisk Aarbog 19021912 compared with the average growth

1) The averages are for May 81, June 87, July 9-7, Aug. 101, Sept. 99, Oct. 8:8, Nov. 7'3, Dec. 6'6, January 57, Febr. 5:3° C.
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(in ¢m.) from month to month of the Il-year-old cod in the 1913 experiments. It distinctly shows that

the warmest months of the year are those showing fastest growth (July and August). In Sep-

tember, the water begins to cool, (abt. 0°5); not until after 1st Oclober, however, does the abrupt fall

_in temperature as in growth occur, after which the temperature steadily decreases (by abt. 1°—1°.2 per

month) until the end of January.
We have, however, of course to reckon with a certain fluctnation of the point of time at which
rise and fall take place, as well as with a variability as regards the exlent of same even less it is lrues
at than as at the surface at those depths where the two-year-old cod have their habitat.

?

According to measurements made both from the “Thor” and the “Margrethe” at various places
on the coastal banks and in the fjords, the difference between the temperature at 0 and at 50 m depth

is always less than 1° (and frequently

less than '/:°) C. so that the difference ::
between summer and autumn tempera- -
ture at any rate would appear to be I
hardly less marked at the mentioned 1}
depth — and even deeper — than at f,:

the surface. For the present, however,
nothing further can be stated as to this.
We have nevertheless thought it
as well to draw attention to the simult-
aneous occurrence of these two pheno- c¢m
mena, the fall of temperature and the
retardation of growth, as possibly a 3
case of cause and effect.
The separale records of growth
throughout the whole of the following
year exhibit also here a certain fluctua-  of

I I i 1 1 | 1 ! | |
tion, but the best grown fish show, as June July August Septbr Octbr  Novbr Decbr Jan.  Febr
in previous experiments, an increment Fig. 7. Marking experiments with cod at the Faroes.

of over 20 cm amounting in casu to Comparison between monthly average surface temperatures at Thors-
havn and average growth from month to month of Il-year old cod in the

over half the initial size, (38 cm). After Nolse Fjord., Experim. April 1913.

a lapse of 18 months (i. e. including two
periods of summer growth) a fish of 34 cm initial size was found to have grown to 66 cm, the incre-
ment of weight here being 3 kg (350 gr - 2500 gr) i.e. a ninefold increase.

The few three-year-old fish do not call for any especial comment. The growth increment
fluctuates as usual about an average of abt. 1 ecm per month. -

With regard to increment of weight (in two-year-old fish) it will suffice to state that the
initial weight (2 to 1 kg) is doubled in the course of the summer, up to abt. 1st November, the weight
also naturally exhibiting a great increase in July and August, (up to twice the initial size) the in-
crement being distinctly less in October and November. No thoroughly accurate average figures can
however, be given (vide p. 22).

If we now sum up the results of the earlier experiments, especially those of 1911 and 1912, and
compare them with those of the experiments in the northern part of the fjord at the end of April 1913
above described, it will be seen that the experiments in all three years!, more especially those of 1913,

1 The 1909-experiments indicate in reality the same feature.

14!
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Table showing increment in gr. of all fish recaptured for the period between liberation and recapture.
Experiments in Nolsa Fjord April 1913.

Recaptured in 1913—1914

Initial : : : = T
weight May June July August September |‘ October November December E’ E :"::’ ey E
gL = Aty | e ; L m . ———— 8 | 5| & g °
1-10[11‘20[21-31 1—10'11-20} 21-30 1-10 rIl-2UJ 21-31 1-10‘ 11-20 | 21-31 1-10}11-20‘ 21-30 || 1-10 [ 11-20 (21-31 1-10 11-20 | 21-30 1-10‘ 11-20 ‘ 21-31 E E = "3 8
2100 { o T D IR AT P =i N O A AU N BN 2P ”
o I S [ ] o el a0 o e o BN v s - - e T o T 825
2000 .. .. ol SRR I ORI S A R (S N B | ‘..J bee | 5
woo || ] [ ot IO IO I IS (0 IS RSN IR INETUNN IR I o Nl » f
1700 | . b | | i 9}3'7091'000‘]
1600 o el o b i g 280 e I J‘f.'
go .| | | L ¥ o
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reveal a growth continued through the whole year, with a marked decrease during the autumn month s,
from September to January. That this should be so markedly evident in 1911 as in 1913 is very
likely due to peculiar conditions during these years. We find again this difference between the years 1911
& 1912 in the experiments at other parts of
the Feroes. The average value found for
monthly increase in length, viz, a little under

Table showing average length increments in cm from
month to month for the Nolsg Fjord Experiments.

Average increment of length in: 2 em, should give an annual growth of
August ’ Septbr. ‘ Octhr; ' Novbr. | Decbr. ~abt. 20 cm for these two-year-olds, which
Z ' : are the only ones considered here. Most of

Year of Experiment

1911 - 15 08 1-3 10
1919 24 2 1:3 1-8 14 the recaptures made more than a year after
1913 6 37y 16 07 15 liberation however, indicate a lower f igure

for the total increase of growth, though, to

#' be sure, in some few cases the reverse had been noted. We are still without sufficient data to determine
where precisely the figure for mean annual growth should lie.

Briefly, the increase in weight may be stated as ainounting to a doublin'g of the initial size

during the course of the period July,‘Augusthanuary!February, while at the end of one completed period
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Table showing length increment in cm. for cod of 35—50 cm. initial size recaptured over one year after
liberation. Exper. in Nolsg Fjord 1909—13.

No. of months between liberation and recapture . 1 12 ‘ 13 14 15 16 17 1 18 19 20
BEperinn: 0 VI o o ssmsems s s S [, 20 .. - I 32 i "
— ST 1 R S Y 12 23 o 25 - s |- 30.5
— w o i S S e SRR 1 cns || ATH e o ) (S ) - s ..
— B e e T e A el B 10 . .. e o Wi 20
= o BI0DLs w5 o b o | B 9 - 8 13 | .. 12
- e L . 9 .- 25 - H 16
—- A R e s 10 = 5 i i
— S 0 e S S S S K WEEe 13 - .. * e I do_ |
N RN e 14 " ” s w I = e |

of growth, the initial weight increased approximately fourfold. All this refers to the fish of less than
1 kg initial weight.

As regards the larger fish, the recaptures of these do not furnish any accurate information beyond
the fact that their increase in weight appears to be somewhat inferior to that of the two-year-olds. In
the subsequent experiments, we were somewhat more fortunate in this respect.

5. Migrations.

The experiments of 1909, and 1911 to 1913, both those noted in Fig. 8, 9, 10, and the others
from the same years — i. e. all those dealing with the Nolse Fjord group — agree both as regards the
high percentage of recaptures (abt. 63—72°0) and as regards the extraordinarily stationary
habits of the stock as far as the experiments have been able to follow them. The 1910 experiments,
where the marked fish were of much larger size, for the most part 50 —70 cm, differ from these both as
regards the far lower percentage of recaptures (abt.

28 %lv), and the far greater mobility of the stock. i No. recaptured at a

The following table gives a good idea of these features. Year ]ihg‘(;t o | recap- dlsmn"l‘:hirr‘;ﬁuﬂla“e e
Further information is furnished by the figures. tured — -

A few remarks may however, here be added. Within : s ol s i

an area of very few (1—2) miles from the locality 1910 94 28-7 19 8

of the experiments lie about 70 %o of all recaptures ig(l)i ?gg ggg 122 g

made, these fish having been retaken during the 1912 165 721 117 2

first four months. Not unlil after the expiration of 1913 101 634 57 1

that time are some few found to have moved any
great distance farther up into the fjord or out of same, towards north or west. As late as 12, 15, 18 or
even 23 months after marking, the great majority were found to have remained practically on the same spot.

An exception to this is formed, as mentioned, by the larger fish from the 1910 experiments. In
the case of these, we find some fish still in the fjord after the lapse of six months, while others had,
within a month of marking, moved out as far as the north-west of Vaage, a distance of 50—60 miles, at
least. Neither here nor in the other experiments is there any regularity apparent as regards the direc-
tion of these migrations or the size of the migrating fish. In many cases it is the smaller fish which
are found to migrate, the larger remaining behind. Thus the fish from the 1910 experiments just referred
to as having moved round to the western side of the islands after the lapse of only a month, were among
the smallest included in the experiments (abt. 55 and 65 cm).

Most of the recaptures group themselves about 1) Kirkebenwes, 2) Glivarsnas, and 3) north
end of Nolsg (Buen), close to and partly outside the 50 metre line.
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Fig. 8. Marking Experiments with cod in Nolse Fjord. August 1909 & August 1911. Experim. B: & E.
Hen and in the following similar Figures, the (© denoting places where liberated cod are set free, the arrows places of
recapture, the connecting lines the supposed direction of migration, the figures No. of months since liberation. The recaptures are,
when not otherwise stated, effected by Feeroese fishermen. E = English. Se = Scottish.
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6. Nationality of the fishermen.

The following table, giving place of origin of the vessels concerned, shows in the first place, how
slight a portion of the stock in the fjord falls to the catch of fishermen from distant parts, and also how
far slighter a proportion of the recaptures were made by foreign fishermen. The highest figures in this
respect are those of the 1910 experiments, with the larger and more migratory fish then marked outside
the southern end of the fjord. In these experiments, 48 %o of the recaptures were made by foreign —
English and Scottish — fishermen, as against abt. 4 %o in the other years.

14

Table showing No. of recaptures made by Fzroe and foreign fishing vessels.
Marking experiments with cod. Nolse Fjord 1909—1913.

Feeroe fishing boat, registered in
Eng-
- . Nordre- lish | Seot-
Nolsefjord p E Skaalefjord Darna Sande . E Suders Stoama| tish
Bl 2 g 5 2 ® [ 2| & | & [Traw-s.T.
s leelg 2| B 8 2 g2l E T E]<|R]8)s
SIEE| B B |g|%|E BB |F |z 2120212 513|7|%8) ¢
Zz B4 o E | = % = = .2 E = = v &
1909.... | .. |69 |18 | .. | .. 2f 2 1 1] 1 2 3 1-| s
1210, ... T s [ | ot - s a5 o E | v x 1 13
L. ... | 2 | 18| 6 1' Bl |50 B ss il = [ s [ 50 2% ol sl el e s
1912.... | & 60| 6 1 2 | 12 3 3 8 | 10 3| .. 2. oot " . S 1 B B - 3 1
AL O | 49 | 4 | .. 2J 1‘ 1t s i ‘s v - S 1 1 o 1
Total | 8-/363 | 32 | 1| 4 16‘8 3‘9’12’3 1”1 1 1”3‘2‘011‘1 2 | 1
*) Kvivig-boal, ‘
” Feeroes ’ English ‘ Scottish
Total... .‘ 478 | 22 l 1k
II. Marking experiments E. and S. E. of Nolsg.
Marking experiments E. and S. E. of Nolsg 1909—1912.
Experiments Year and month N?' of wod | No, of cod Locality of liberation {epttal .positiou - Depth
liberated recaptured (approximately) | in meters
1 N.Lat. W.Long. -
Exp. A, 1909 August 7 11 5 56 miles E. 34 S. of Nolse Light 61°58" 6°25 49
— B, - — 12 93 62 -, —  E - - - — 61°58, 6°34 50
— G — — 16, 17 190 122 3 — S.E.byS.- — — 61°66° 6933 60
— Dy 1910 May 13 35 5 10 — S.E.byE.!Y:E. of Nolse Light | 61°56" 6°16 c. 90
— K — — 13 9 2 i — E.S.E. I = 61°57" 6°21° | e. 110
— F, — — 13 6 1 7 — 'E.by 8. s 8. - — — 61°58 6°21° 100
— G — — 13 10 4 55--— E 148 - = — 61°69" - 6925 50
— H, — June 6, 8 a7 16 E.-coast of Nolse, near shore, E. of Nolse L. | 61°57.56 6°35'.8 20
— L — — 68 62 25 ‘ — — — 61°58'.5 6°36'.5|. 20—50
— K, — — 6 4 1 — — — 61°68" 6°34° 60—T0
- L 1911 August 13 7. 26 10 miles E. Y[z N. of Nolse Light 62002 6°17° 40
— M, — = 14,15 133 80 4 — E. by S. Y2 S of Nolse Light 61258 6°27 GO
— N — - I 79 46 2!l — S.85.W. of Borin, S.-point of Nolse || 61°54'.5 6°37 45
— O — — 18 80 57 36 — S.E. — - — 61°56'.56 6°30°.6 60
— P 1912 July 1,2 99 29 12 — S.E. %4 E. of Nolse Light 61°54°.5 6°12' 110
— — — 2,3 67 22 ol 8- — S.E. s E. : 61°56".5 6°30°.5 G5
Total number, . . | 986 502

4*
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1. Loecality and date of the experiments.
The experiments were, as will be seen from Fig. 2, distributed throughout a zone some 6 miles
broad, extending from Nolse out beyond the 100 metre line, a distance of 12 miles. The largest experi-
ments were made during the years 1909 and 1911, most being grouped about the 50 metre line.

2. Size of the fish marked.

In the Nolse Fjord, the stock consists for the most part of fish under 50 cm. (i. e. the II group)
so that fish of 50—60 cm were very few in number, and those over 60 extremely rare among the large

S&E of Nolso Experiments in 1909

1910,1911, 1912 (exc D,E.F.P)

1910 41912 (D, E,F, R,)

A R, S

I 1 1 1 1 1 | 1 | 1 | 1 1 1

1 1 1

| I 1 =L 1

Length in
ctm.

]
32 W I 70 4 7% 80 84 9v96 W02 8 M2 12

Fig. 11. Marking experiments with cod at the Faeroes.
Size and number of the cod marked in the waters E. and S. of Nolse 1909—12.

numbers marked in the fjord itself (spring & summer).
the experiments made east and south-east of Nolse. Fish of 35—50 cm (<< 1.2 kg) are still in the
majority as regards the experiments made inside the 100 metre line, the 50-—60 cm group (1.2—2.1 kg)

It is somewhat otherwise, however, with

however, here forms a not inconsiderable portion of the whole, amounting, in some of the 1911 experi-
ments, to about one half of all fish marked, in 1909 fewer, the last named markings being also (vide
Fig. 11) made closer in to land. All these experiments, with others of the same year, and some of 1910
and 1912, included numerous fish of up to 100 cm or more. In the experiments outside or close to
the 100 m line, D,, E, and F, in 1910 and P, in 1912, large fish play an even more important part,
up to one-third of the catch here being composed of fish over 60 cm long. The table below shows the
distribution of the different sizes in the experiments of the various years.
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Table showing number and size of cod liberated in the waters about Nolse 1909—1913.

. . No. of marked fish of initial lengths Total
Experiment in

—49em 50—59 60—69 70—19 80—110 | S
Nolse Fjord 1909, 1911—1913. ... ............. ST ‘ 633 61 5 i 4 | 710
E. of Nolse, 1909, exp. Ay, By and G .......onnnee 237 44 6 2 b 294
—_ 1911, — Nyand Oy ..o voeennnnnn 119 24 8 3 5 159
— 1911, — Lyand My ....cooonniine 122 61 13 6 2 204
— 1910 and 12, exp. Dy, E;, F, and Py .. 60 44 17 ‘ 14 14 149
- 1909—1912; total liberated ... ......... ‘ 643 997 60 26 30 986

3. No. of recaptures.

Out of a total of 986 fish marked, 502, or 50.9 %o are known to have been recaptured, showing a
somewhat slighter intensity of fishing than in the case of the Nolsg Fjard experiments (62.3 °/o). A glance at the
numbers of recaptures from the different experiments clearly shows that here likewise over half of the younger
fish here two and three-year olds — are annually taken by the fishery, the great majority of these being, as in
the Nolsg Fjord, recaptured during the first six months. The stock of older fish, those over 60 cm, is not affected
to such a great degree. As already noticed (see “the 1910 experiments”) in the Nolse Fjord, we find here that
the experiments made in deeper water (D, E, F, and P,) though small, agree well one with another in results.
They all exhibit, for instance, a lower percentage of recaptures (16 °lo, 22 °/o) and the recaptures of the larger
fish here marked are more evenly distributed throughout the period of the experiments than was the case
with those made in shallower water, due east of Nolse (B, H, I,) or south-east of same (C, O, N;). This will be
clearly seen from the following table. None of the fish recaptured had been 2 years in the water since liberation.
Finally it should be remarked that the percen{age of recaptures among the larger fish in all the experi-
ments here taken together also is only very little inferior to that of the younger ones.

Table showing no. of recaptures from the experiments E. and S. of Nolse. 1909—1912.

Experi- No. of | No. of months between liberation and recapture To(t,al o
ment Date fish retéa'p- recap-
No. marked 0]1‘2\3\4\5[6\7‘8\110 11{12 13"14 15|16 17‘18‘19 20|21 | 22| fared || tured
1909
N T O TR O ECU PP I8 UE DR RO o e el K 67 | 644
e, | — 1617 | 190 |1(19| 9|47 4| 1| 6| 3| 3| 4| 1) 5 4 72 1 al1|.. .|| 122 | 642
. 294 | 189
D, E, F,| May 13 YT (R L T4 R U L A, (PO e 1 (s PO (G % L s 8 | 160
G | — 13 SE N N5 O OO o e e S P O
H,,1,, K, | June 6,8 108 |57 1| 2 9|..| 4{ 8| 6| 1]..{.-|2]2]..|--] T o] oo] | 42 | 404
163 ' | 54
1911
L, | Avg 13 o). 18] 4| 81 1l i 2 gl Ll 25 | 382
M, | — 1415| 133 |..|21|14|14 3|18} 7 ol.. |1 13, 1" 111 s | 602
N, |'— 17 79 | | al13|..| 4| 9| 1| 4| 2| 2|2 2l1|..[1|1|2 46 | 582
0, — 18 go |1l19l12| 1| 8| 6| 7| 2|..|..| 2]--| 2]--|--{L -] - | 14 (.. 6Y | 404
363 208
1912 | :
P, | July1,2 99 |..| Vol al..|1|..|na|2|4l..|2|2 21| ] |11 29 | 222
0, 9,3 | 67 1 9ol 1| 1 6| 1| 2| 1| 1| 2| 1 1)1 1 92 | 813
166 | 51
Total... | 986 7183 52 108 36135 27‘32'\18\13\1&‘13\13115‘8‘ 462 8‘3 1 2‘1“ 502 | 509

4. Growth.
Increments of length and of weight.
As already mentioned above, the greater portion of the 1909 material has had to be rejected on
account of insufficient accuracy in the measurements. The 1911 experiments furnish the best basis for a
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study of the growth during a great part of the year; even here, however, the relative paucity of recap-
tures after the first six months renders all calculations of average annual growth uncertain.

The 1909 Experiments.

The few reliable measurements do at least serve to furnish some valuable information as to growth
of the II group, but tell us nothing of that of the slightly larger fish. The annual growth is here again
about 20 cm, in the case of the best-grown fish, the average monthly increment of same being 1.5—2 cm,
or values similar to those noted in the Nolso Fjord experiments previously described.

Table showing rate of growth of 2- and 2-3-year-old cod, liberated
E. of Nolse mid August 1909.

. No. of specimens and their
Recaptured Period of Increment; in: em initial sizes in cm
in growth | e — =il BRSPS R R e
Average | Minimum | Maximum 36—42 | 43—50 } 61, 63
‘ T
1909 October.......... 2 35 24 45 \ o 2 l
1910 January ......... 5 10 Y L s 1 ‘
= MaFEhl . owvus e 7 8 = s \ 1 2 | -
— e 7 9 ok .. 15 e 1
e APTIL o s i mae 8 9 - i i 1 1 =
SO0 e o e 10 11 s = 1 % ‘
TAlE ] s e 11 18 » o 1 =
msl it T of R 11 12 75 16 3 B
— & August .. .. 11 &12 8&15 3o s = [
— September ....... 13 I8 18 22 3 b ‘ e
— == 13 13 ‘ L g { 2 P 1 | -
—  Detober: cwwwsis o 14 14 o 20 17 et 2 \
— December........ 16 14 ‘ as 1
1911 February ........ 18 21 e 1 o \
e | AR oo 18 2 | | 1|

Not a few exihibit far inferior growth, down to about 1 cm average per month; the reliable re-
cords are, however, too few. One point should nevertheless be noted; as will be seen from the table,
there does nol, in these experiments, appear to be that difference in the rate of growth between larger

and smaller individuals
Table showing growth in cm of liberated cod. Experiments E. of Nolse. within the range of sizes
May & June 1910. dealt with, which was noted

————— in the 1909 experiments, nor

Recaptured in 1910—1911 s
Initial sizes in cm —*/{.—L—f— . ___ 1s, @8 has been stated, any
Sept. \ October ‘December! January \ March \ June Novbr. such difference observed

Bk T - 1 T I elsewhere.
40—50. . ... el 3 . 10 = . \| 137 11%)
50—59...... A S . s 3 : = i Ty .
ol B . iy 5% |6, 12, 14| The 1910 Experiments.
TO=T91, om0 2 s s | : : 5 \ The table below shows

b e duae the length increments since

the commencement of the experiments, with all such information as is furnished by this material.

The only figures of particular interest are those referring to the four large cod recaptured 10
months after liberation, and having then increased their length by 5 and 6 & 12 and 14 cm, respectively,
their initial sizes being 73 and 65 and 63 and 61 cm. These fish should probably have been placed
in pairs, each pair in its own year-class; this cannot however, now be done.
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The average monthly increment found here both for the younger, and the best-grown of the older
fish, is abt. 1.3 cm, barely half that figure, however, for the largest fish (0.5—0.6). This result is con-
firmed by various similar instances which will be noted in the following.

The 1911 Experiments.

These furnish the grealest amount of material for determination of growth as regards the younger
fish in this area. The table below shows all reliable growth measurements taken.

1. Cod of less than 50 cm initial size. The recaptures are both more numerous and more
evenly distributed throughout the first six months of the experiments than in the case of the 1911 mar-
kings in Nolse Fjord; the number of reliable measurementis is in any case greater, so that the material
may be regarded as even more representative.

The figures for average growth increment between liberation and recapture reveal, as in the case
of the Nolse Fjord experiments, a distinct retardation of the growth during the autumn months,
until some way on in February, which latter feature was not so clearly evident from the scantier
material furnished by the markings in Nolse Fjord. The average growth increment from mid
August to mid February — i. e. for six months —is 4.3 cm or considerably less than the corresponding
value for the 1911 experiments in the fjord (7.3 cm, see p. 13); there is however, after all, this and our
other experiments taken together, clear indication that the growth is somewhat slower outside than
in the fjord itself (vide Fig. 4). Our graphs, constructed upon the reliable measurements of growth, show
this difference with all certainty.

If we, for further details compare for instance the maximal values for growth from time of
marking, until November, December, January etc. respectively for the 1911 experiments on both sides of
Nolsg, we find a distinct and almost constant difference; as follows:

Maximal growth increment in em until | mid. Novbr. | mid. Decbr. | mid. Jan. mid. Febr. | mid. March
In Nolse Fjord 1911 Exp.... 6 9, 8 10 13
S. and E. of Nolse Fjord 1911 — ... 3 6 7 10 8

Rate of growth of 2-year old cod., liberated E. of Nolse. August 1911.

Period of Inerement in ;
Recaptured in growth i - o = ND_' i
(months) Average Minimum | Maximum | SPECITIENS
1911 September. ... ....... 1 05 0 1 13
= [(QOOBEE o 5oks 5 st 2 13 0 3 22
— November ........... 3 13 0 3 12
—- December ... ........ 4 30 0 6 13
1912 JENAry . o v ws e ' 26 1 6 21
— February............ 6 ‘ 43 0 10 11
— MEPEE e st e i ‘I 65 4 8 4
— April................ 8 I 53 4 8 3
= MAY 5 s e o S 5 o 7 7 T 1
— T e s s w 10 87 6 10 3
— July ... 11 105 10 11 2
—  AUEHSE . o v 12 106 8 13 2
— October ............. 14 135 11 16 2
— "November o i ivens 15 12 11 13 2
— December ........... 16 18 = — 1

gl



Table showing length

Exp. E. and S. for Nolsg Aug. 1911,

increment in cm of cod for the period between liberation and recapture.

Recaptured in:

Tnitiall 1911 1912 1913
T | -
M__.ﬂm September October L y_ 9 _, b | 8 5 ,m ,m m mu I
November | December| January Febr. | March | 5 [ 5§ |5 &| & |8 o E & sl g
110 | 11-20 [21-30]  1-10 11-20 2131 < |=| 5 |S(2lg|8l5l8|®8 =
| Z | a| =
Il | |
79 i . ! : 23 ,
7% | 19 20 =
75 10 ..
72 _ " T .. [ | 3 .. 3
0 | .. - .. I 10 150
69 | 05 L0 -
68 | .. 10 1 _ |
66 | 29 _ | .
64 | 13 . _ . .
62 | . _ 4g ‘ 13 _
61 =2 02 o [ T 2 .
60 [1,08,8 1| 29 [..] 18 -
59 | 0g - . i 43, 12 I
58 .| 1o e | 19 . 49
57 .| 19 3g X
56 | 03 13 :
55 | .. 191 2 " "
54 | 0 . & 09 18 . 4 128 .
L | S . 18 23 _ . [ 2 . . laes
52 |0g,1g| 20 | .. A 19 09, 02, 18 - 5Q = o 118
51 | 09 13 0 0g 10 - 53 79 ;
50 - 09 19, Q0 13 = 70 " N, -
49 | 05 | .. |09 L= 09 43 33 109 (ca.9)! .. b e (M
48 1g | 09 | .. 03 19 33 108 119 .
47 | 09 | 08 | 19 3 ¥ = % ) » S e 8
46 ” = 09, 29 ! 0g, 29 6 23 23 . 4 6 |11g| 88
45 18 | .. |« 22 12 > - 23 02 s, .
44 0g | 19 8_ g |19,19,29,2 | 29 | = o = 19,2, 83 .. 109 .. 1338
43 . 1159,1,2,2 30 I 43, 53 2,43, 53, 39 5,49 | 42 | .. 10 160
42 13 | .. 2,059 29 15,19,29,3| 59,33 || 1,23, 34, 53,82 43 »
el 1 06,1,33,19 15,01 | 09,2 15,41 5 139 | .
40 . 0g s 39 1a, 6 e o 83 119 184 x
39 33 33 13 33, 5 |1T173,69 . 23'7)
38 f A 20 | B s (] ;
37 _ | 19,19 4 83 |
| |

L
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A similar difference is noticeable on comparing the graphs illustrative of growth during a whole
period of 12 months or thereabout. The measurements for June and July (1912) outside Nolse — which
are, it must be admitted, but few in number —, lie below the mean value for the experiments in the
fjord itself!; actual figures for the averages cannot, however, be given with any degree ofaccuracy. As in
all the experiments E. and W. of Nolsg in 1911 however, we find the growth during 1911 to be inferior
to that during the following year — as will be mentioned below.

The increase in weight is, as might be expected from the figures for length increment, also poor.
The increment for initial weights of 700—1000 gr. after the lapse of 5—6 months never amounts to more
than about 400 gr., i.e. only about half the initial weight, and frequently hardly one-fourth. Two fish
recaptured after the lapse of 12 months had even then scarcely doubled their initial weight.

The larger fish, i e. those between 50—60cm, appear to have grown more or less similarly
to the two-year-olds, — at least as far as can be judged from the few data available — in most cases,
however, somewhat less; i. e. less than an average monthly increment of 0.9 cm. The still larger fish,
of which but very few were recaptured, exhibit for the most part an even slower rate of growth (less

than 0.5 cm average monthly increment).

Table showing growth in cm of all fish recaptured for the period between liberation and recapture.
Experiments E. of Nolse. July 1912.

Recaptured in
Initial sizes ol BN
in cm. 1912 1913 1914
Aug. ‘Septh.' 0cthr.|N0vhr.‘ Decbr. February |Ma1‘ch April { Mayl June July {Aug.l Nov. |Decbr.| Jan.
9L, 9. .. - 116 | 2:2¢Y
o R - e 3Q '
65—68 108, 122 7 v 5
60—64 ... || .. e 102 "
56—H9 .... | .. 4,6 e .. o 92, 109 & 109 - ‘ . o
50—56 ; 653 9, 33 74, 109 14%) s (1 178 |14 ) 26 Q
45—49 - ’F 73 123%,7,108,104,12,122| .. 109 | 11 113,142,192 ‘ e 0 22 (108
40—44 ... | -- 3Q g .. 10 i a0 N 118 | 168 :
37—39 ... | 28 35 | 86 13, 129 ‘ 129 i ‘ .

1y init. size 94 em.

%) init. size 51 cm.

%) init. size 4§cm J-

Rate of growth of 2-year-old cod (<50 cm 1) liberated

E. of Nolsg. July 1912.
a ] Period of Increment in cm No. of
ecaptured in — = 3
groyth Average Minimum Maximum | Specimens

1912 August ......... 1 2 — — 1
— October ........ 3 3 3 3 2
— November . ..... 4 85 — — 1
— December ...... 5 70 — — i
1913 February....... T 91 2 12 )
—  APTHlan s s 9 10:0 — — 1
— May ........... 10 11:0 — — i i
— DE s s ae 11 12 — — 1
= I T st s 12 147 11 19 3
— August....... : 13 180 — — 1
— November ...... 16 15:0 — — 1
— December . ..... —17 220 — — 1
1914 January........ —18 100 — — 1

1 For June for instance 6, 10, 10—11 cm. against 11.8 (mean value June, Nolse Fjord).
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The increase of weight among the larger fish is also, like that of the length, less than that
noted during the experiments made during the same year inside the fjord. Exactly as in the case of the
smaller fish, we find, for fish of initial size between 1000—2000 gr. an increment of but half the initial
weight at the outside after the lapse of 6 months. The one recaptured specimen of even larger size (70
cm) had doubled its initial weight of 3200 gr. (length increment — 15 c¢m) during the period from August
1911 to December 1912, i. e. 16 months.

The 1912 experiments afford, owing to the relatively small number of fish marked (and rec-
aptured) but little information as to growth. Only for the period from July (1912) to end of February
(1913) can we obtain here a reliable view of the growth of 35—50cm cod. This amounts, for the nine fish
recaptured in February, to 2, 7, 7, 10, 10, 10, 12, 12, and 12 cm respectively, giving an average of 9.1 cm.

In other words, the growth increment is 5 cm. greater than in the 1911 experiments at this
place for the period from August to end of February. Otherwise we find about the same course of graphs
with a dislinct rise early in summer 1912 as in 1913 (Fig. 4 & 5).

A difference between rate of growth 1911—12 and 1912—13 is distinctly evident from the table
given below, showing the measurements of growth for the 1911 experiments as compared with those for
1912, both those made E. of Nolse and those in the fjord itself. The table further shows the not incon-
siderable difference already referred to between the growth at the two localities in the same year.

Table showing growth of 2-year-old cod in the waters about
Nolsg 1911—12—13.

Average increase in em | Maximal increase in cm

Period of growth

Nolsg Fjord | E. of Nolse

Nolse Fjord | E. of Nolse

mid August 1911—end

Febr. 1912 . .. ... ... 93 4-3 >10 10
mid July 1912—end
Jan. 1913 ... ..., .. 125 91 14 12

After the lapse of 12 months, the difference is less marked; even then, however, it may still
be traced.

The weights are found, according to the very few observations available, to have doubled by
about the middle of February, (the increment in the corresponding period in the 1911 experiments
was only half as great), trebled after a whole growth period 1912—1913, and hardly doubled form
1911—1912.

Table showing increment in gr of all fish between liberation and recapture.
E. and S. of Nolsg Exp. July 1912.

Recaptured in:

Initial |
weight 1912 1913 1914
T —— -
§ Aug.' Sept. |0cth1‘. Novbr.| Decbr. February March[‘ A])l‘il‘ May | June& July | Aug. Nov})r.‘Dechr. Jan.

5400 s .. |21260 \ "] - . .. ‘

2700 simi o 1000 | .. e = 3 wa |
9500—2560 | .. | .. & 2070, 2 2100 . '
2000—2100 . | 180,250 @ 1225, @ 1450 21060 i it
1500—1700 .. Ve 1115, 9 1325 .. - . g 16256 "] .. | § 3100
1000 —1450 G170, g625 | g 325, 3 770, & 950, 31030, |e. 1000 Q675 | 375 (870, 21120/ 1376 1880 || & 920

Q 1050, @ 1100
750— 950 | .. Q15 L @670, 2680 21220 .. | 8940
450— 700 || 385 3160 | 525 d326, 2826 2 850 1460 | ..

5*
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The growth of the few large specimens is as follows:

Table showing increment in cm of older fish. E. of Nolse 1912.

Initial size No. of months between liberation and recovery
- 2 | 38| 4|5 |6 71 8§ | 9 |10 [ 1|12 ]13]18
: 4 ‘ 7,9 }

50—b59 ... ........ { ; » 9 :
A= 6 65 - 3 v 10, 10 14 10 i o 17 14 26
BOE=h, o e i . . 25 .. o 10, 10, 12 7 s s 5
TO—T9'5 =59 as vwis o
BO—BY soomsminnns wosive s 3
Gl LS el o o 0 | [ = 00
g LX DRI - A i, o s . 2 22

The size groups 50—59 & 60—69 ¢m, comprising for the most part the 3-year-old fish, thus show,
for the period from mid July to the end of February (1913) an average increment of 90 and 95 cm res-
pectively, or about the same as that of the 2-year-old during the same period. The weights are like-
wise doubled. For most of these, as for the same sized fish recaptured still later in the year, the average
monthly increment is more than 1 cm — up to 1'6 cm; the corresponding value for the still larger fish
recaptured, however, is about the same (abt. 1'5 cm) for the one, which had an initial length of 91 cm;
far lower, viz. 0'3 ecm per month for the two others (init. size 84 and 94 cm).

Neither the 1911 experiments E. of Nolsg Fjord nor the 1911 & 1912 experiments in the fjord itsell
furnish any information as to the growth of any considerable number of the larger fish during longer periods.

This in itself renders it impbssible to make comparison between the experiments of different years
in these waters as regards the growth of older fish. It should be mentioned, however, that the 1910
experiments both east and south of Nolsg with 60—70 em (? three-year-old) fish give values for growth
increment corresponding to those found in the 1912 experiments for 4, 6 and 10 months respectively, viz.
abt. 1-1 to 1'6 cm average per mouth. The accompanying table, based on all our available data for this
feature, will serve lo give an idea of the conditions, as also for purposes of comparison with the figures
for growth of the larger fish S. of Nolse as shown on p. 65. :

Table showing increment in cm of larger cod. Experiments in the waters around
Nolse. Summer 1909—1912.

Initial size Experiments No. of months since liberation
e . T | 8 | 9 |10 | u |12 [138 ] 16 | 18|19
1909, 10 89 2 - = 8 15 11 :
B0—59. . ... —31 " g, 6| .. 7 . - 12 17 -
—12  |7,9,10,10 | 14 | 10 . . 17 14 2 26
1910 5, 85 s .. 612,14 .. 21 .
60—69 ........ =i ¥ i . » 5
"y 10, 10, 12 1 5 &
—10 _ _ 10 5 . : .
W19 L. oo - : : - = :
{ L) y, . 10 3 e 14 15 - y
8088 . ] =18 " - 3 w ) " 14 - ‘ | 115
= Hicy wie i 2 s | wa . y o v

The material does not permit of going into details; it may be pointed out, however, that the
average monthly growth during the first year after liberation for most of the fish up to abt. 70 cm
amounts to something like 1—1'6 c¢m, that of the larger fish in most cases being far below this figure.
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The increment of weight naturally gives a more reliable idea of the actual growth than do
the measurements of length, where an error of a single centimetre or so in measuring the slight increase

which can have taken place may in
many cases upset the calculations al-
together. The figures for weight incre-

Table showing increment in gr. of larger cod in the waters
around Nolse 1911 & 12.

ment will be found in the table below. 1 : ;
. ;i L. Initial weight || Experiments No. of months since liberation

It will be noticed that the initial in gr 15 . L
weight is in several cases doubled in 5 1 B | 9 ll 13 18
the course of 12 months; with fish over ‘ 1911 5% 25 7 1700 1720
3 kg within 16 months. 1500—2000. ... { 1912 } Egg 1060

The results of the experiments ( 9100 J(Q)

2000—2500. . . 1912 } %
E. of Nolse as regards growth may \ 2077 (@) 3
2o . 2600—2700. . . 1912 o 5 1000 o

be briefly summed up as fol-lows.v noig. L 1911 N g, B 5500

The 2-year-old fish, 35—  5400......... | 102 1250

50 cm) grow during the first year after
liberation abt. 15 cm average, reaching during that period three times their initial weight.

Finally, the growth of the fish out here appears to be somewhat slower than in the Nolse Fjord,
though differing in the four different years. Slowest growth was found during the period from August
1911 to August 1912, being for the most part less than 1 cm average per month as against 1—2 cm in
the 1909, 1910 and 1912 experiments.

The best grown of the 3-year-old correspond more or less in point of growth to the fast-
growing 2-year-old fish; i.e. they more than double their weight, and exhibit an average monthly
length increment of abt. 1 cm in the first year, while the length increment of the remainder, as in the

case of most of the older fish, rarely if ever attains half this value.

5. Migration.

As in Nolse Fjord, the stock of 2-year-old fish here is extremely stationary during the first
year after liberation. Even after the lapse of 18 months, most of the recaptures were made at a distance
of less than 5 miles from the spot. The older fish, especially the sizes from 50—70 ¢cm, which
in several of our experiments here amounted to one-third or one-half of the total number marked, (vide

p- 29) likewise exhibit, in most
Table showing total number of marked fish recaptured during the

ases, but little migratory tend-
experiments 1909—12 E. of Nolse (below 70 cm initial size). i I s BLALOLY

ency. There is, however, even
within the first 12 months,

it atie Number of months sinee liberation

in cm 0—4 | 5-—6 l 7 ‘ 8 ‘ 9 \ 10 \ 1 12 a somewhat greater dispersal of
—_ 189151 |48 (i} ‘ 2 [ \ & ) l it} | o) | orD) | B the stock here than in the case
5069 ’ 87 (4) | 13 (2) l 12(1) ‘ 6 (2) ‘] 5(2 | 5(0) ‘ 2(2) | 2(0) of the Nolsg group; this will be

evident from the following table,
where the figures in brackets indicate number of fish taken more than 10 miles from the place of liberation.
This peculiarity is most distinctly revealed in Exp. P; — a small experiment, it is true, as regards
numbers — which was made in deepest water, and with the largest fish. We here find, that in the
course of 11 months, only 2 of the 8 recaptured fish of 60—90 cm initial size were taken within five miles
of place of liberation, the remainder being found considerably farther off, three of them having even
moved round to the western side of the islands. On the other hand, many fish of this size are quite as
stationary as the younger ones; this is shown by the 1910 experiments made at similar depths to B,
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viz. D,, E; and F,, where, after the lapse of ten months, five specimens of 57—70 cm initial size were
recaptured less than 8 miles from place of liberation.

In the course of the second year after liberation, the dispersal of the stock progresses slowly,

being most distinctly evident in the case of the 3-year-old and older fish,
from the very few recaptures made.

as far as can be judged
The table below shows the figures for total number of recaptures

made close to (within 5 miles of) and farther from the place of liberation in the course of the second
year after marking.

Table showing numbers of recaptured, stationary and migrating cod in the experiments.

E. of Nolsg 1909—12.

Distance hetween
place of liberation

Initial sizes |

No. of months since liberation

and recovery HLEED [0 [ 11 ] 12 | 13 1¢ | 15 | 16 | 1 | 18 [19 [ | 2|2
35—49 6. | 8 g 1o la.. s g @] 8 .o | |2
< 8 Miles
50—59 B me b s B e e o B
(| 36— 3 1 1 2 1 9
> 8 Miles
| s0—59 1 1 9 1 1 1
J 60—69 3 .
< 8 Miles 70—79 1 %1 1
l 80—89 1.
|
| 60—69 1 1
70—179 1
> 8 Miles
l 80—89 1
1{ > 90 >
< 8 Miles R R RURIR R O U (Y T SSE N R (P (AN R [
Total recap.
~ 8 Miles 4 3 2 4 1 1 1 1 3 1

The more extended migrations are made for the most part in a northerly direction, round to the

northern and north-western

side of the islands, where the Faeroe, English and Scottish fishermen found

the 32 cod which were all that had reached here out of the total of 502 recaptured. A single specimen was
taken W. of Myggenas; only two were found as far south as the north and south points of Sudere, after
a lapse of 3 and 19 months respectively, the respective distances being 25 and 40 miles, measured by

shortest roule on the chart.

Fig. 14 shows the results of Exp. L, and M,. The figure speaks for itself; we may, however

point out that it exhibits this difference in the two experiments;

in Exp. M,,

in Exp. L,

within two miles of L,, the

the stock of two- and three-year-olds

about 4 miles E. of Nolsg, had, after only two months from date of marking, already com-
menced to spread over some few (less than 8) miles in a northerly and north-easterly direction, whereas
made about 6 miles farther to the eastward, close to the 100 m line, the fish had, after 3—5
months, hardly moved at all. During the autumn of 1911 moreover, some 20 of the M;-fish were taken

individuals in question having thus wandered off towards the deeper

waters to the north-east (and east). The composition of the stock was about the same in both experi-
ments. Thus in Exp. L,, 41 specimens < 50 cm, 28: 50—70 cm in Exp. M,, 81 spec. < 50, 46: 50—70 cm.
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The lists show, that fish of the same initial size migrate in the one case and remain stationary
in the other, at any rate for the first 5—6 months after liberation.

The two other 1911 experiments, about 2—3 miles S. of Nolse, where the fish marked were ior
the most part two-year-olds (119 under 50 cm, 24 50—60 cm, 16 over 60 cm) show a similar slight
tendency to northward migration, as in the M, experiment. Most of the recaptures made during the
first 2—5 months after liberation were in both cases (N, and O,) made close to the east coast of Nolss,
about 3—4 miles from the place where marked; here however in shallower water.

Similar results are furnished by the 1909 experimenis made some 1—3 miles E. of Nolsg Light
(East coast of Nolsg, Exp. B, & G)), the fish here marked being almost exclusively two-year-olds, as also
by the 1910 experiments made on the eastern side of Nolsg, close in to land (Exp. H;, I, & Ky).

In the case of Exp. B,, which was made about 1 mile from land, nearly all the recaptures during
the first three months were made between the place of marking and the eastern side of Nolsg. The fish
from Exp. C, however, which were liberated some three miles farther south, were for the most part
taken at the same place as those from B,, some however, farther to the north, at the mouth of Nolsp
Fjord; i. e. having moved in a north-westerly direction for some five or six miles along the eastern side
of Nolsg. The more pronounced migratory tendency in the C,-fish may presumably be explained as
due to their superior size (only 12 out of 190 here, as against 37 of 93 in Exp. B, less than 39 cm initial size).

Int. size: 30—39 40—49 >50cm
Exp.B, 37 43 13
= W, 12 139 39

Longer migrations among these 2—3 year-old fish are, as already mentioned, of rare occurrence
during the first year after marking; the few cases on record show for the most part a northerly direction.

The little experiment Q, made in July 1912 at about the same place as O,, with 67 cod in all,
of which 44 < 50 cm, and 15 betw. 50—60 cm, gives a less distinct view of the migrations.

Table showing No. of recaptures made by Fzroe and foreign fishing vessels.
Marking experiments with cod E. of Nolse 1909—12.

———
i Fweroe fishing boat, registered in @ =
W '
|‘ Nolsefjord Skaalefjord = | k- k) ﬁm Sa’zn,d- Vagg- SLI%(:I‘- i E ,:12 E
— e | & g . R | — ] T = E:
Al 7 o = [ Z = o 0 =]
s leelal2l8l.leldletlelelE|s "2 |%§lgz| §| » |8g|AE
a | & % | B | 8 |2 |LEl & | S12 |2 |8 | 82|28 3 E SN
5 185 5 | | B|l3|2 |2 |8 |22 2|88 |% |8a|82 20 w | 3 E| 2
| z g7 = | Bl b (g B i 2® | RS B2 8 & )
L o | B — L
1202 L 73 T e i 3 | 1 3| : 6 1 11 8 1 1 | 1 51 ..
1910 2. 17 12 | 2 2 6 5] 1 4 1 o : 30 |
IR T 36 | 103 | 1 9 6 1 2 | 16 2 1 2 16 1 1 1| 4
191F e 4 26 1 1 | . 1 1 e il 11| 4
el © 3 | s i A ==
Total... | 130 } 197 ‘ 3 19 \ 10 3 10 \ 32 3 1 15 3 % 11 \ 26 3 2 ~ 2 1 1 20 ‘ 9

*#) Thorsvig, Rituvig, Lamhauge, Gole, Nordregole, Lervig, Andefjord, Skard, Norddeble, Viderejde, Fugle (& Hatlervig), Svine, Ejde,
Tjornevig. *¥) Heste, Velbeslad, Leinum.

V Fzeroe English \ Scottish
|

Total.. | 471 2%)

20 #*) L g %)
|
# Precise localily not known. #) [neluding two line-caught.
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This is partly due to the fact that 17 of the 22 fish recaptured were not taken until from 7 to 18 months
after liberation, so that the general dispersal is not so easily seen.

6. Nationality of the fishermen.

It will be seen from the table above that of the mainly 2—3 year-old fish marked east of
Nolss, about 420 or 84:3 %o of the 502 recaptures were made by boats from Nolsg and Skaalefjord. The
remainder are fairly evenly distributed among fishers from the northern or southern villages, and
vessels of foreign (English or Scottish) origin. On looking through the experiments separately with a
view lo ascertaining what annual percentage of recaptures was made by foreign vessels, we find that
this percentage only in five of the sixteen experiments amounted to four or upwards in two out of
these four, moreover, from about 17 to 25. This feature . .
is shown in the 1912 experiments, especially P,, where, e R e i

as also might be expected from ‘the larger size and Wreign Bebpry. Jixp Bjend 5. of Nolse,

greater migratory tendency of the fish, and consequent | No. taken | No. taken | °/o taken | %/, taken
the relatively small number of recaptures (29 of 99  Exp. No. ]’Yme"e by fc'fe]ig“ bth‘fme by fUI'EIigl‘
t ts |

liber.) we find that close on fourth the fish retaken were e e sl Wi’
brought in by English and Scotlish vessels (ef. C;, and A, 4 0 1000 0
C, in Nolsg Fjord) in the course of the first year after B, b4 0 1000 0
o ‘ C, 103 4 96-3 3T
marging. D,E, F, 7 0 1000 0
The fishing done by foreign vessels is therefore, G,H, I, K, 41 2 953 47
both as regards the eastern and western sides of Nolsg, ;‘dl ?‘i i 3‘2; zllg
of negligible import in as much as concerns its effect upon N: 40 3 930 70
the stocks. It is at any rate extremely slight when com- 0, 54 0 1000 0
ed with the extremely intensive fishi ied on b o i : LR
pared wi e extremely intensive fishing carried on by Q, 15 3 833 167

the Feeroe fishermen themselves in Nolsg Fjord, where the

stock consists mainly of growing two-year-old fish and off the east coast, among the two- and three-
year-olds. The annual toll taken by the native industry thus amounts to about three-quarters and about
one-half respectively of the actual stock.

Ill. The experiments on the western side of Stremae.

During July and August 1911 and 1912, a series of experiments were made on the western side
of the islands, the great majority between Vaage and Streme, outside the western end of Vestmansund;
one farther to the west, in Myggenesfjord, and another farther to the north, on the W. of Streme. The
following table gives further particulars as to these experiments (cf. Fig. 13).

I11 A. The experiments west of Strems.
1. Locality and Date.

Markings were made here at various localities, for the most part between the 50 and 100 m. iso-
baths, outside the mouth of Vestmansund, comprising 300 and 137 fish in 1911 and 1912 respectively.
The 1911 experiments were made fairly close together (Exp. A,, B, and C,) with a distance of only 1—2
miles between. The 1912 experiments were carried out partly close by, (E, and G,) and partly some
distance away (abt 6—8 miles) from these (D, and F,).

2. Bize of the fish marked.
The great majority of the fish marked here were, as in the Nolsg experiments, under 50 cm., while

a nol inconsiderable portion of the total catch is made up of 50—60 cm fish, as was also the case with
Fiskeri. V. 2 6

ol



Table showing marking experiments W. of Streme 1911 & 1912.

— = ‘ —
| Central Position Depth
NO_' af Year and month Noif ot | Dips it iehd Locality of liberation | (Approximately) in
Experiments liberated | recaptured e
N.Lat. W.Long. | Meres

A, | 1911 August 24 61 34 3 miles W.N.W. of Slettenzs || 62°09:5" 7°20 ‘ 40

B, — — 28 139 70 16 miles N.-W. /s W. of Mulen | 62°11" iy 100

G, — — 30 100 51 1 mile N.W. by N. of Slettenzes || 62°10° T°15 GO

mal De 1912 July 13 9 3 2 miles N.W. of Saksen 62015 §°IT 80

Vestmanhavns Flegue

E, — — 16,25 63 16 1'5 miles N.W. of Slettenzes | 62°10° TeLr 60

F, — — 20 27 5 4 miles N.N.W. of Baret 62°11°5" 7°3%F 90

Gy — — 20 33 4 2 miles N. of Ritunev 62°10'5° 7215 75

437 183
Myggenzsfjord
W b B T8 ST M 19 | 15 miles NNE of Myggenws | 62007 751 15
— L —_— !

| — =

1 b 1912 June 13 20 . 3 |15 miles N.by W.of MylingHead | 62°30° 7932 120
Hle C, | 1910 May 19,20 7 ‘ 4 Vestmanhavn 62°085 7°09° |ab.10—20

®,
100 m—*

;

u\\u/n

OMO

murhavn

Fig.13. Marking Experiments with cod. Places where marked cod were set free in the waters west of Streme. 1911 & 1912
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the experiments E. of Nolse. Of larger fish, up to 65 cm, only a very few were found in the 1911 ex-
periments, which, as was to be expected from their close proximily to each other, furnished the most
homogeneous and greatest amount of material. In the 1912 experiments, the same younger size groups were
found to predominate; fish of considerable

size (70—80 cm) were, however, also found Table showing number and size of cod liberated west of

nearer the deep water, this being parti- Steeme 1911 &12,

cularly the case with Exp. D, and F,.

No. of cod liberated Initial sizes in cm

in the different years| 3239 ‘ 40—49 1 50—59

50—69 | T0—=T9 ==
3. No. of recaptures. G i 9 : ]80 g ;

Of the 300 cod marked in 1911, 917 . . . . . .. ! 17 218 59 | & o .5
over half were recaptured, viz; 155 fish, or 1912............... 23 68 28 ‘ 12 | 56 1
abt. 52%. All the three experiments made Total. . . 40 | 286 1 87 ‘ 18 ' b ‘ 1

in this year give similar results, also in this

respect viz; from 50.4 to 55.7 %o recaptured. The stock of two-year-olds is thus here also subjected to
intense fishery, as also that of the somewhat older fish, (50—60 cm initial size); in both groups, about half
the total number marked were recaptured within the first year. Close upon half of the total number of
recaptures were made during the first four months after liberation, as is generally the case in our experi-
ments with these two and three-year-old fish; about % of the remainder were taken between the 7th
and 12th months of the experiment. Some few were also taken after the lapse of nearly two years.

Table showing no. of fish recaptured from the experiment W. of Streme 1911 & 12.

Experi- ) No. of No. of month between liberation and recapture ‘ Total %l
ment Date fish |[— - recap- || recap-
No. marked| 0 [ 1| 2 |3|2|5]|6 7‘ 8|9 |10]11]12]13|14]15] 17| 21| 22/25 | tured | tured

1911 w i
A, || Aug 24 6t .. | & |3 &.. |18 2] & 2| 2|1 1(..| 34 | 567
B, | — 28 139 6|2 10|..|..[1/8]|2| 7[2 7| 3|2 |1 |..|.. |1} 7 504
G, | — 30 100 |..| 3le|2|..]..]..]..!1| 4|2| 4| ¢4|..|3|..|..]2|2]|..| 61 | 510
! 300 166 | 517

1912

D, | July 13 C< I (N | N (ol | ol (e [l IR Rl i ot Rl 8 S S | e e || B ol s 3 333
O AT G I M [ I N (P (P e R (R L T [ I e R
F, 20 T R O O I O I . I o e | S e e (oo (8 v e e e 5 | 185
G, | — 20 TN P [ - (RO P U ) (P O O ) P IO e (S (B A B 4 || 121
137 | 28 | 204
Totaﬁ...'ﬂ 437 H..}w 66.14‘232‘6‘5‘16 5|17 |11 3[6‘2\1{2‘3\1” 183“41-9

The 1912 experiments, with their smaller number of markings and wider distribution of localities,
give, taken together, a far smaller percentage of recaptures; only 28 of 137 marked, or 20.4 0. This may
be partially explained as due to the greater distance of the localities from land, and to the greater size of
the cod liberated this year in places where the fishery is not so intense; the number of marked fish here
is, however, so small as to render comparison between the separate experiments in 1911 and those of 1912
impossible.

4. Growth.
Increase in length, and in weight.

The comparatively large number of accurately measured fish from the 1911 experiments (vide
Tables of Growth), fall, for the most part, as already mentioned, to the first three, and ninth to twelfth

months after libration. The growth, i. e. the increment of length, for the group comprising fish of less
6#



Table showing growth increment in cm of marked cod be

_

Experiments W. of Streme Aug. 1911.

tween liberation and recapture.

|

Recaptured in

|
lnitial% 1911 1912 | 1013
Stee |- i | = SE = e e T
cm H Septbr. October \‘ Novbr, |8 % -f:-% :-E g ué % a _E 52 lé E E :g‘
ll-]ﬂ‘ 20-30 110 11-20 ~21-31 ‘ = Eplal R Sl ‘:2 S
6 .. . .33
60 | .. ‘ 09 . 5.
59 | .. 19 - 49
58 5 19,09 6 .
57 23 i 49 all-i
55 . . N 39 ..
54 23 . .
53 29 . e 5 il ¥ o
52 =, 13 30 | 28 6 6,103 83
ol 08 24 . 79 co | M@ .
g0 |..] .- 19 19, 29 19 69,13 |33 49,99 o
49 |1 |19,29 o 19,29 o) g 1l n ) it T 89 |..
48 29 29 19,13, 29 og | 23,2 |7 0 |69 62 | 63 s it
47 | [19,18 13 19,29, 33 09 19 ... 1 . o .
16 | 5313109, 09, 20, 20/13,28,33,12,29,2,39/28,33149, 29, 49|. .| - | - | .. 18,89, 119 12 |16, T} 9 "
45 |..| 29 13,38 14,33, 29, 20 - 03 |I..|.- 60(4,123,13 69 | 72 | - @l .. - |..
44 | .. [23,1¢ 29 13,28,23,23,38 | .. | 28,2 688149 .. (73,99 79 | .- |- || 22169 ..
43 |..| .. 18 19 19,4¢| 0,48 .. 59 | 42 |78 .. ..\.. . |239
42 . 23,09, 39 . g [ e | e 43,48 | .. | -- MRS -
41 03 23 . 1 P O 9 ! caddh A
0 |.. . 29 50l | 1 loal .. |- \
39 .. | .. B . a3 | .. |.. \egl.-|-.
38 |.. 13 ;i | - .
a1 || . s N 209 ;
36 .. 33 89 . ‘ B

Rate of growth of 2-year-old cod (36—49 cm), liberated W. of Stremg.

August 1911.

than 50cm initial size, is

in the majority of cases ex-

tremely poor during the first

Minimum ‘ Maximum

No. of
specimens

Period of * Inerement in cm
Recaptured in growth
(months) Average
mid September. . . Yy 16 1
—:{ 10ctober,., . 111y 1:9 0
November........ 2'q 2:0 0
Jamuary . . o 4 7 —
February ........ 5 37 —
Marehl, s a0 G 25 0
April . ... i 54 i
May ik R 8 81 8
June 9 90 6
A0l ok st S 10 | 5]
ATGNEE .« oo e e 11 68 4
September . ...... 12 &6 T
Qctober. v oo 13 90 T
D s A e 21 I 190 16
September .. ... .. 24 h 23 —

= Qo e
(=

=
=W MWWHEGENE W

autumn and winter.

three months, averaging only
90 cm from mid. August to
mid. November, which is far
less than that noted for instance
in the experiments made the
same year near Nolse. Fig. 14
indicate, compared with Fig.
4—6; a very marked decrease
in the rate of growth during

It will

be clearly seen that only in
the experiments E. of Nolso
1911 was the rate of growth
found to be so slow as here (Fig.
14). Some few specimens were

found, as there, to have grown
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abt. 4 cm, but the great majority showed an increase of only about 2 cm by the end of November. For
the months immediately following, the material for growth determinations is somewhat scanty; not until

April (1912) can we resume the
study of their further progress.
The greal majority conlinued
to grow but poorly, the aver-
age growth for the whole year
(August to August) being less
than 10 ¢m;
individuals
however,

months, to grow more rapidly,
one fish showing an increment
of 20 cm in 10 months. Three

a number of
now cominence,

as in the autumn

recaptures made after 22 and
25 months, however show that
these fish had, in the course
of about two years, grown no
more than the specimen just
mentioned had in one.

The records of weight —
they are remarkably few —
of recaptured fish from these
experiments further illustrate
the poor growth noted above,
especially during the first three

months. The highest incre-

cm.

13
12

1

10

e

¥ og

(<]

0 | | | | | | | | | | ]
1917Aug. Spt. Oct. Nov. Dec. Jan. Febr. Mar April May June July Aug. Sept. Oct.

Fig. 14. Rate of Growth of 35—50 cm lange cod liberated West of Streme August 1911.
The spot indicate averages of growth the figures number of specimens measured.

ment recorded is in most cases of 750—950 gr fish thus << 150 gr during October and November. Not
until after the lapse of 9 months, — in May 1912, — had some few especially well-grown fish attained

Table showing rate of growth of larger cod (50—60 cm), liberated W. of Strome.

August 1911.

Period of . i
Recaptured in growth i il s No.. gt
(months) Average ‘ Minimum Maximum | SPecimens
1911, mid October ........... ca. 1’2 s | 0 2 10
== — November .. ....... ca. 21y 2:0 — — 1
1912, Marsh_esii: o wasedan o G 57 5 6 3
S T ——— 8 60 1 10 i
— JBRE e e e B 9 30 — — 1
e L s s et 10 50 4 8 4
= ANEUSE s e s s 11 66 4 9 2
— NOvEmbED: e iy seearans 14 30 — — 1
1913. May .....ocvveunneonans 20 30%) — — 1

#) Initial size: 65 cm,

twice their initial weight
(900 - 830), while in July,
we find a single specimen
which has trebled its ori-
ginal figure (650 -+ 1225
fir.) Even as late as Sep-
(1912)
the weight in
most of the recaptured
fish is only about doubled.

The fish of 51—
60 cm initial size ex-
hibit also here (vide Table)
an even slower

tember—October
however,

rate of
growth than the Nolse

Fjord group. The measurements from May 1912 and those for July of the same year show an increment
of about 3—4 ecm less in the case of the recaptured fish of the first size-group, than in that of the younger
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Table showing weight increment in g

r of marked fish between liberation a

nd recovery. West of Streme.

Experim. August 1911.

Recaptured in

Initial weight \l\\\@\l\ e L
. |
e lsge]  omwe | Men]B)F)2) oz || s (s]Els]z] s
o o | el S| = = a 2 | = a2 ||| 8 &
21-30 1-10 / 11-20 H 21-30 | 11-20 = _ < 5] o z r 23]
9800 ... ......... | ,_ - 30| .. |
2950 .. ........ .. o - Q 290 _
2000—2200 ... ... 30 20, 20, 20 - o o S
1700—1900 . .. ... . Q0 - s Q25 Q360 .. | .. |
1500—16Y0 ... ... 30 20, 3260 = s 350 3400 i . W
1400—1490 . ..... - 3200 90,9215 350 Q440 3430 5 3
1800—1390 ...... | 20 " 3100, 30, 910, 215 o Q410 2165 |Q280,9320 Q 616 ,
1200—1290 ...... 00@,50| 20, 2170 20, 975, 2135 25 || .. . . 3425, 9650 ,
1160—1190 ... ... o . 2110, 90, 9110 N o |eas0 © 350 | 940 H _
1100—1140 .. .. .. Q40 30 Q0 20,340 366 : o - 636 300 3 550 : e
10501090 ... 103.985/90,916,3150] 30, 315, 3116, 215, €15, 090!3160.20| 950,9160 50 . o i 1. )
10001040 ...... | 20 0165 30, 325, 255, Q146 0,350,280 9385 31200,2390 = .. Q 475 c. 1650
950—990 . .. ..... 00015 9195, 355| 30, §50,3 100,150 .. | 80,876 .. . |9 250/3 450, 2400, 2376 | -. .
900—940 ........ .| a5, 940 i 20 30 Q 9253 650,2840 230 Q160
850—890 ....... 350 30, 3110, 2136 e 3110 . 4100 . | . "
800—840 ........ i, : & 165, 20, 2100 2100 s c. 426 3676 Q 1375/2 2550
T50—790 ........ 30 . : g 360 K L
T00—740 ........ . - Q35 | .. | - _
. 7 0125 . . Q2% .. | : o . |3 6% |
600—690 ........ _ .. 30 o & 340 L NLI S |
| 3 50 2 Q1225
600—540 .......: _ .. . = |
450—490 ... ... .. | ; @ 800 . -
Average increment ,_ _
(in gr) for cod with ,
initial weight: | _
1) 450—690 gr... | . | - 76 . 0 300 . (+1783) . . |(630) o I
2) 700—975...... | (217)| 690 795 50'0 617 325 530 | 250 | 2933 300 |(513)] .. (1375) | (2650)
3) 1000—1475 . . .. | 250 714 586 688 537 3213 4825 445 545 (1650)

£
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1913, only increased ils initial size of 65 cm

A single specimen of still larger size had, by May
w records shows, similarly low, being even in

3 em. The values for weight increment are, as the fe
often less than half the initial weight of 1000—2000 gr.

ay—dJuly

Table showing growth in cm of liberated cod. Experiments West of Strema. July 1912,

Recaptured in 191213
sl si — ] ——— T = e R T —V 1 5
Im.t e Aungust September November | Decbr. E’ e ® . i B 2
n cm - DL D e = = = _ = = =l
E——— = =1 2 E} g =2 66 (5]
1-10 \ 11-31 11-20 ‘ 21-30 || 1-10 1 11-20 21-31 & ‘ ‘ A o g
U—40 ... .. 15‘,19‘ - l| 20 o o ‘ .. 5 9 s 209 . 132 ‘¢
1 71 = ’ 28 29,29,38 .. | 88 6 | THTLl .- 78 e 11 59% 208 | 19
51—69 ........ oe | .. .. 49 s . o ‘ i 13 . 8a s
BRI v e 02 ’ ; x s | =

*) init, size 50 cm.

The 1912 Experiments.

The tables below and above show the few data furnished by the 1912 experiments with regard to
growth, among the fish of less than 50 cm initial size. Despite the paucity of the records, they still
hat better growth by November—December that that noted in the 1911 ex-
periments, a length increment of 9.6 cm (November) being here attained after the lapse of only 4
months from time of liberation, in the middle of July. It must of course be remembered, that the ex-
periment in 1912 commenced in the middle of July; that of 1911 not until the end of August. But even
if this is considered, there remains a difference in the rate of growth corresponding to that found in the
Nolsp experiments. This is here, it is true, a maximal value, but in the experiments of the previous year,
this figure is not reached until very considerably later, by some of the best grown specimens. The length
increment of lhe remainder chiefly corresponds lo that of the best grown fish in the 1911 experiments
and is thus above the average for these. The only two accurately measured larger fish (50—60 cm)
recaptured after any considerable length of time (resp. 11 and 14 months) were found to have grown 13
and 8cm during that period, which is also far more than the majority in the 1911 experiments.
This is all that can be said from the material available.

The increment of weight is naturally also in the majority of cases greater than in 1911.

suffice to suggest a somew

Table showing increment in weight of liberated cod. Experiments West of Streme. July 1912.

Recaptured in 1912—1913
Initial weight X ) = | “ & 5
in gr ugust September Novbr.| December E = i 2 k= ‘ ,ué -g
g = ‘ S ) B 2
1-10 21-31 11-20 21-30 | 1-10 21-30 a | @ 1 la) 2
— -3 o - ‘ T — I S e S
BID—=T00.: o s 225,860 .. s 426 .. s ¢a.730 | #300| @ 1576 | §ca.800 | - ‘ .-
7256—1000. . ....... 23 &160(9220,3165 .. |& 5201 @ 375, @ 450 . s | oz | ea. 1800
1 (605 B f 1 B, Q40 . & 160 | s = ca. 1400 ‘ Q 750, & 600 & 1900

The smallest sizes among the recaptured fish had in one case doubled the initial weight in
the first six months, and in another, quadrupled the same in the course of 11 months only. (550 +
1575 gr.) We find nothing corresponding to this among the fish marked in 1911; similar cases may how-
ever, be found among the material from Nolss Fjord and elsewhere for 1912. Among the larger fish
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Fig. 15. Marking Experiment with cod. West of Streme. August 1911. Experiment B,.

the one mentioned above as from June 1913 had approximately doubled their initial weight in 11 months
while in another specimen recaptured in October it was nearly trebled (1100 -+ 2000 gr) in 15 months.
Others again correspond well as to the values found in 1911—12,
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5. Migrations.

Fig. 15 shows the movements of the fish marked and recaptured in Exp. B,. Of the 70 specimens
recaptured, 57 were retaken within 5 miles from the place of liberation. Only 3 had moved about 9
miles farther to the north, where they were taken 9—10 months later, six were taken 3—12 months
after marking, in Vestmansund, some even in the eastern part of same, and finally, three were recorded
as taken E. of Nolsg after a lapse of 3, 8 and 25 months respectively. The distance covered by the
last-named amounts to at least 40 miles, (reckoned as via Vestmansund-Skopen Fjord); it is however,
insignificant when compared with the length of time which had elapsed since liberation.

The remaining experiments in this group, (not illustrated) exhibit even more stationary conditions,
only 4 of the 85 fish recaptured in the Exp. A, & C, having moved outside the area N, of Vaage and
W. of Strome. One of these was taken at Sving, two W. of Sande and in Skopen Fjord respectively,
and the fourth in the northern entrance to the Nolse Fjord, but S. of @stere, after the lapse of 8,
7, 22 and 9 months respectively. The 1912 experiments give similar stationary conditions, only one
cod has in 6 months moved as far as West of Sande, and one in 11 months to the north side of the
islands; both were 2-year old cod at liberation.

The remaining 24 recorded were retaken only 1—2 Table showing number of stationary and migrating

cod recaptured in the experiments West of Streme.

miles from the place of liberation.
1911 & 12.

No recaptures are reported S. of Sande;
the relatively few which move at all keep to the No. of months since
northern group of islands. As usual, we find youn- Distance hetween place of Ini’fial sizes liberation

. . " . : liberation and recovery in cm —

ger and older fish migrating irrespective of size. 12—18 19—25

Taking only those fish recaptured 12 -~ o
months or more after liberation, these are found <5, les 23_:1;2 11 1
for the most part to have remained equally 60—69 " 1
stationary; thus of five recaptures made after < 10 miles 50—59 5
the lapse of over 20 months, only one was taken It 60—69 1
as far away as Nolsg, the remainder still keeping ~ 10 miles 3549 92 3

to the west of Strgme; two of them, moreover,
not 2 miles from the spot where they were marked. One of these two last mentioned was

65 cm the four others 43—44 cm at time of liberation. Later on the dispersal of the stock, combined
with other features affecting the number of recaptures, has put an end to the experiment.

Table showing no. of recaptures made by Fazroe and foreign fishing vessels.
Marking Experiments with cod. W. of Streme 1911 —12.

TR T { Eng- | Scot-
Fzeroe fishing boat, registered in 1isls ||| #isk
el ) a0 = -
8 = N [ @ = = = W e o £ |Steam |Steam
E E & "’;' i § b;” E E 2 ﬁl; = _§; 5| 8 E Traw-| Traw-
) ¢ = - bt = X = T b £ B = | lers | lers
_UJ > [ fos =
= = ‘
5 L2 3 5 M ] 124 8 2 12 1, 2 1 1 1 2
11 2. o 17 1 1 1 7 1
Total no. re- I
captured. . b 141 8 3 1 1 1 2 1 | 1 1 2 156 1
Feeroe \ English Scottish
Total , .. 167 } 15 L 1

Fiskeri, V. 2.
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6. Nationality of the fishermen.

The table above shows, like the chart on which the recaptures are located, the very slight degree
of movement made by the stock during the period of experiment. Almost all the fish retaken were brought
in by boats from the nearest fishing villages. The percentage taken by British vessels is somewhat higher
(8°0) than in the case of the Nolse group. This must be partly due to the position of more places of
liberation close to the western grounds, so frequented by the foreign trawlers.

Il a. The Markings in Myggenszesfjord.

On the 19th and 22nd July 1912, 117 cod were marked and liberated N. of Myggenwesholm (vide
Table p. 42) these being for the most part fish of 40—60 m, The lengths of the marked fish are stated

below :

) |
Initial size in cm H 30—39 \ 40—49 \ .50—5%9 1 60—69 l 7072 ‘ 83

No. of cod liberated ” 10 \ 47 \ 44 12 3 ‘ 1

The records of weight show an average per fish of between abt. 550 and abt. 2100 gr., corresponding
to 40 and 60 cm length respectively.

In the course of the following 18 months,
the total number marked. This agrees with the results of two of the 1912
miles farther to the north and east, (vide Exp. F, and G, (Fig. 13 & p. 43)).

Of the recaptures made during these 18 months, over half fall to the first 5. All the fish recapt-
ured were of less than 60 cm initial size, exc. one of 60 cm int. size.

19 cod in all were recaptured, or about 16.2°%0 of
experiments made some 10

Table showing no. of fish recaptured from the experiments in the Myggenasfjord. July 1912.

" No. of months hetween liberation and recapture Total | o
Expe;lment Date No. oiﬁdsh recap-| recap-
& i FIENRLE |7 |9 |1 |m | 18 | 16 | 18 |tured|tured
1912
la July 19 & 22 117 6 2 2] il 1 1 2 i i 1 1 19 | 162

The very few reca
growlh values closely corresponding to those already mentioned. The follow

number,

the growth increments for all such fish as appeared to have been accurately measured.

Table showing growth in cm of liberated cod. Experiments in Myggenazsfjord. July 1912.

ptures made more than 6 months after liberation give, despite their insignificant
ing table shows

Initial size Recaptured in 1912—1913—1914
iy September | November December Februoary June July ‘ August November January
- i I D — — - — —
30—39 ..... & 49 i s s
40—49 ..... 129, 218 i A o i 17¢ e 30
50—58 ... .. 213 95 96 9 18:4%) ey [ e !
659—60 ..... 12¢ 11 ‘ i 159
! | .

#) Initial size 50 cm.
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here likewise of less than 50 cm initial size, add some 17—19cm to lha

figure during the twelvemonth, and 30 cm in the course of one and a half periods (18 months) the weights

being trebled in the first
case and quadrupled in
the second. Of older fish

Table showing magnitude of weight increment in gr of liberated cod.
Experiments in Myggenzsfjord. July 1912,

B i) We haye bot .. e | Recaptured in 1912—1913—1914

two certain records, viz. e g | -
one of 59 and one of 60 ‘beptemben November | December | February | August November | January
em initial size, captured 50 790 ca. 100 - -
after the lapse of 12 and 7951000 ol B . ca. 1000 ca. 3000
16 months respectively. 1060—1500 ... ... 150, 200 600 ca. 800 ) 4

Here likewise these appear 1660—20560". . .. .. 300 ca. 1000 ca. 2150

to have had an annual

growth equal to about half that of the two-years-olds. The marked decrease in the number of fish recapt-
ured after January (1913) combined with the fact that the stock here consists of two- and three-year-olds
in equal numbers, is evidently due to dispersal of the fish among localities even less intensely fished

than the fjord. On the 19 fish recaptured,

Table showing no. of recaptures made by Faeroe and foreign 15, wiiie talist, o, the western or: iorih-

fishing vessels. Experiments in Myggenasfjord. July 1912.

western side of Myggenzes, one on the

Piivs HiiE bout, cegstered it English Seaithill eastern side of Vaage after the lapse of
B Sty Sredins 18 months, while the two found farthest
Servaag Veﬁ;’ﬁ"' Kvivig l Eide Trawlers | Trawlers  away had in eleven and twelve months
—— only fravelled about 25 miles to N. of
10 ‘ 1 1 ‘ 1 5 1 @sterg and off Fugle.
From the places of origin of the
\ vessels concerned, we see how greal a
Feeroe English Scottish

portion of the fishery in the fjord falls
to the boats from Servaag.

The com-
paratively large number of recaptures
made by foreign vessels (abt. 32 %) is
explained by the proximity of the place of liberation to the highly frequented fishing grounds W. and
NW. of Myggenses (depth abt. 100--150 m).

Total no. recaptured .. 13 5

[

Il b. Markings NW of Myling.
Despite the small number of fish marked here, the experiment is nevertheless of some value, and
may therefore be briefly referred to (for position ele. vide p. 42).

On the 13th June 1912, 20 cod of 50—82 cm were marked and liberated some 20 miles NW of
the northern end of Streme, in 125 m of water.

Initial size in cm 50—58 70—79 80

60—64 \ 66—69 82

No. of cod liberated 3

6 . 4 5 1 1

The weights corresponded to the lengths, ranging from 1500 to 5550 gr.
This is thus one of the very few experiments where sizes less than 50 cm do not occur at all.
7
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The nearest approach to it in this respect is found in the markings from the Sande and Fzeroe banks
(q-v.) where these younger fish are found, it is true, though but in small numbers.

Only three specimens were recaptured, after a lapse of 3, 10 and 13 months respectively. This
corresponds to but 15°/o of the total number, a figure similar to that found for the recaptures made on the
F:eroe Bank and in some of the 1912 experiments W. of Streme and in Myggenasfjord above referred to,
albeit the stock in both these places was of a different composition.

The growth of the three recaptured fish was found to be:

Initial size 65 cm grown in 3 months 4.0 cm.
— 63 - — 10 — 102 -
— 61 - — 13 — 10.0 -
i. e. an increment of abt. 10 cm in the course of a whole growth period for fish presumably 3 (?4) years
old at time of liberation. This is confirmed by the results of the Myggenzesfjord and other experiments.

For the sake of completeness it may be added that all three were retaken east of the place of
liberation, and within 20 miles of same, one being brought in by a Faroe fisherman, the other two by
Scottish steam trawlers. .

Il c. Experiment in Vestmanhavn. i

This small experiment should be mentioned here. On the 19th and 20th of May 1910 seven
cod, 43—52 cm long, were caught and liberated from the “Thor”, anchored in Vestmanhavn. Four of
these were retaken 3, 5, 6 and 12 months later respectively; the first two in the fjord itself, the two later
just outside it, at the entrance to Vestmansund. ,

The growth apparently amounts to abt. 1e¢m average pr. month as far as can be judged from
the few, uncertain measurements, All the catches were made by fishermen from Vestmanhavn.

IV. Markings S. and E. of Lille Dimon.
1. Locality and Date.

Early in September 1911, 230 cod were marked at three different localities near Lille Dimon.

Table showing marking experiments S. & E. of Lille Dimon 1911.

] ‘ | ‘ Central position
No: of Year and ‘ N.o. of cod | No. of cod Locality of liberation (approximately) Depth in
Experiments month | liberated | recaptured T s = —] metres
| N. Lat. W. Long
|
Ay 1911. Septbr. 7 ‘ 70 16 3:5 miles E by S of Lille Dimon 61° 39 6° 34 50
B, - — 8 78 15 5 miles S by E3[+ E of - - 61° 34 6° 35 50
Cy — — 9 a2 | 14 6'5 miles ESE of - - 61° 38 6° 27 50
Total.. .. \ 230 45

These three localilies are so closely adjacent one to the other, and the stock of cod is of so
uniform composition, that the three experiments may in the following be taken together as one.

2. Size of the marked fish.

Initial size in cm “ 38—49 % 50 ‘ 51—59 ‘ 60—69 l T0—-79 } 82

No. of cod liberated

97‘ 3‘72\46‘11‘ 1
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The measurements show (vide Table) that the catch here differs essentially in point of composition
from that of most of the experiments previously described. The sizes under 50 cm are no longer found
to predominate; on the contrary, over half the total number of fish marked were between 50—70 cm
long; one-fourth, moreover, being over 60 cm. In this respect the present markings resemble those made
in Myggenssfjord (Exp. Illa) and W. of Sande (Exp. VII) (see p. 77).

3. No. of recaptures.
The number of recaptures is here, as in the case of the experiments just referred to, comparatively
low, amounting to but 45 out of 230, or only 19.6 °/o. Of these, 38 were taken during the first seven months

Table showing no. of fish recaptured from the experiments S. and E. of Lille Dimon. Septbr. 1911.

No. of months between liberation and recapture Total %o

Exp;riment Date No. otl; ﬁdsh 1= recap- | recap-
o. marke 1 ‘ ” ‘ 3 | 4 ‘ 5 6 7 3 ‘ 9 ‘ 10 ’ 11 | 12 ‘ca_ 90 | tured | tured

Az 1911. Sept.7 T0 i 1 il A - 3 1 v 1 i " il 1 16 22:9

B, w1 e B 78 ol Lol L 3ok St e el Bt Tollee, fedat s il o 15 192

C, - a. 9 82 4 8 " e | e 2 2 .. . 1 i e i 14 171
Total ., . 230 i s | &9 ‘ 2 | 6|5 |1 ’ 1 I L A ‘ 2 45 \ 196

after liberation, and 5 from 1 to 12 months later. Comparatively more of the larger fish are retaken,
thus abt. 24—28°0 of the cod 50—82cm long as against only 10°/ of smaller ones (<X 50 cm). — These
experiments, like those in the Myggensfjord, thus show that the young cod in the said places are
fished for less intensively than for instance in Nolsg waters, '

4. Growth.
The measurements of recaptured fish from these experiments are unfortunately very far from
reliable, especially those from the first months. The following table includes such information as is
furnished by the reliable measurements only.

Table showing growth in cm of liberated cod. Experiments S. and E. of Lille Dimon. Sept. 1911.

Thitial. sizes Recaptured in 1911—12

et November | December January March April May July August September
46—50 ... .. 13 32 el 34,3¢ o i s = 96
51—59 ..... (14,148,083 ‘ s 0g, 3 19,4, 6¢ 1 4 y
60—G66 .. ... 22 42 o ol 4 2 = - 85

The growth of the youngest fish {rom September—February is very poor, as is also that of the
only fish recaptured after the expiration of a whole growth period (9.5). The larger fish have al any rate
during the first 10 months grown but poorly on an average; abt. 3.3 cm from September to end of March
(1912). In other words, we find here the same slow rate of growth as in the fish marked near Nolse
in 1911. Further experiments must show whether this here is to be regarded as a constant phenomenon,
or if, as in the experiments referred to, it is dependent upon varying external conditions.

The few accurale records of weight available present the same appearance as the measurements;
we find fish having an initial weight of 1000 and 1300 gr. which had added but 100 and 300 gr. respect-

1.4
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ively by April 1912, while one of 1000 initial weight exhibited an increment of only abt. 700 gr. in the
course of a whole growth period; this likewise agrees with the results of the other experiments in the

same year.

h. Migrations.

During the first six months after marking, 33 specimens were retaken, 30 quite near the place
of liberation (within 7 miles) whereas of the 10 recaptures subsequently reported 7 were made at some
considerable distance out. Thus 4 were taken N. of Norderserne, 1 W. of Sande, and 1 E. of Fugle
(vide lists); of the 13 immigrated specimens 12 were on liberation 50—70 cm long. In other words, the
records here serve to confirm the results arrived at in several of the Nolsg experiments as to the
extensive migrations made by the 3 (4) year-old cod: The fish do not appear to follow any regular
course, though dispersal of the stock in a northerly direction will be seen to have taken place in

several cases.

6. Nationality of the fishermen.
A remarkable feature is the fact that only one foreign boat made a recapture despite the relatively
considerable degree of migration. This may be explained by the suggestion that the fish, migrating for

Table showing no. of recaptures made by Feroe and foreign fishing vessels.
Experiments S. and E. of Lille Dimon. Sept. 1911.

Feroe fishing boat registered in 5
Muity o0 : = E
Sudere l Sande Stroeme Ostere The northern Feeroes 2 &

—z =, —— = S 0 | o - -
- u = , = = = 2 &
@ « o 1 ke - o Rl
sl £ |2 | 2 |eElz|tglE 28|28 %8| 2|5|z8|"3
BEE| 2 | T |2 |8l & 28| |2 2|8 |8 | & | |8|&8|°"

> ~ 73] e w w2
& G = \ E = & = ! _ s —
| _k = -
q ‘ 19 ‘ 1 3 2 1 L 1 2 1 1 il 1 1 1 1 1
|
Faeroes Scottish
Total No. recaptured 44 ‘ 1

the most part during the spring and summer following liberation would, in their wanderings north and
west, for the most part hardly be able to escape beyond the territorial waters during that period within

which recaptures might reasonably be expected to be made.
It will be seen, from the distribution of the recaptures given above, that the majority were made

by fishermen from places close to the grounds about Store and Lille Dimon.

Va &V. Markings E. and S. of Sudere.
1. Loeality and Date.

The only marking experiments made from Suders were carried out parily at Munken and partly
easl of Porkere Nas during 1909 and 1910, with 330 and 43 fish respectively.
The particulars will be seen from the following table:
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Table showing cod marking experiments E. and S. of Sudere. 1909 & 10.

Central position
No. of Year and No. of cod | No. of cod Locality (approximately) Depth in
Experiments Date liberated recaptured Tt - metres
N. Lat, W. Long

Ay 1909. August 21 43 19 2 miles E. of Porkere Nees 61° 30’ 6° 37 66

B, = — 23 157 63 S. of Munken 61° 20 6° 39 90
C, 1010. May 10 173 62 Near Munken \ 61° 20 6° 395 c. H0—90

Total. .. 373 144

2. Size of the fish marked.
Of the fish marked, over half were under 50 cm; i.e. presumably two-year-olds. The upper limit
for the II group cannot be fixed from the malerial available from these experiments; it will however

Table showing number and size of cod liberated E. and S. of Suders. 1909—10.

No. of Initial sizes in cm

Experi- Total

ments 36—39 \ 4049 l 50—b54 \ 55—b59 L 60—64 \ 65—69 \ 70—79 | 80—89 ] 90—116

— llt | I ol N Y [ ol 8 S

A, 5 96 l 5 \ 6 1 } 43
B, 1 84 28 15 2 4 8 167
c, 17 90 ‘ 4 | n 5 1 2 2 1 173

Total .. . | 23 \ 200 ‘ 7 \ 32 ( 15 \ 3 ‘ & ‘ 8 ‘ 9 373

naturally differ for the two years, being higher in 1909 (Septr.) and lower in 1910 (May). A not inconsider-
able number were however, especially in 1910, between 50—54—59 ¢m; i. e. three years old and upwards.
Larger sizes were also represented, though but sparsely (vide table).

3. No. of recaptures.
The perceniage of recaplures was about the same in all three experiments, viz; from abt. 36 to
o abt. 44%. As regards distribution of the recaptures throughout the months following liberation, it

Table showing no. of fish recaptured from the Experiments E. and S. of Suders. 1909 & 1910.

— —
Experi- g Tota) No. of months between liberation and recapture g g E? e
number 2 8\e g8
ment Date of ‘cod —hl88
No. marked | 01|23/ 4 5|67 8|9 10\11}12\13\14|‘15\16\17\18(19{20121122\23 2185|585
— S — e M 4
A, 1909.Aug21.\ 43 |..]..| 3|5 2\.. ol bl 2 oe b B ) L ol s bt B < 19| 142
B, | — —2a 167 |..|2[. (1) 5{8 12| 4| 2] 7].. 211 1|6 3 63401
c, [1910.May10 173 |1[213| 1|3 |18 1].. 1)..| 9|8 4|4 a 1)1 62858
Total. .. l 313 |1 4\16 17| 518 6\8\13 412 11‘..‘..‘10‘6 11.. 15 } 1k4L|1 144‘38'6

|

will suffice to mention that over hall were made in 1910 within 6 months of marking; in 1909, the same
proportion was recaptured during the second half year after marking, none, however, during the first

=
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six months. This is presumably due to the fact that the grounds in question are ‘situated in a difficult
water, which in winter does not — or at any rate did not during the winter in question — offer may
“fishing days”. It was otherwise with the 1910 experiment, which was commenced at the beginning of
May. Some few were taken during the following 12 months, none, however, more than 23 months after
liberation. As in the Nolse and Strome experiments, different size groups are tolerably equally represented
in the recaptures.

4. Growth.

Unfortunately, most of the measurements of recaptured fish from these experiments are quite use-
less. Only those noted in cm have been included here, the remainder being rejected. Some of these
were evidently unreliable, others appeared reliable enough, but we have nevertheless preferred to disregard
them as a whole. The few thus remaining give the following results:

Table showing growth in cm of cod liberated S. of Sudero
August . 1909.

Recaptured in 1909—1910—1911
Initial sizes
November | February July November July
_— . R A e —
41—46 ...t 3 Sih = 19 23, 276
50, BT..... s i 21 9
May 1910.
Recaptured in
Initial sizes O R I S B e R
in cm - 1910 . 1911 i 1912 7
July 1 October ‘ November March \ July ‘ August April
BB BT i mes .. o 1156 B 225
41—46....... Bib;, 4 7 9 18 32
B0, BL. .....«u s - i .- 12, 16

These few data thus show, in the case of the 1909 experiment, a comparatively slow growth
for the two-year-old fish, averaging about 1—1.3 cm per month for more than a whole growth period,
whereas the corresponding values for the 1910 experiment frequently amount to about 2cm (2.0—
1.8—1.6). This agrees fairly well with the rate of growth as found in several of the preceding experiments.
The best grown fish exhibit an increment of 27 and 32 cm in about two years (23 months); nothing can
be said however, as to the rate of growth within the separate portions of this period. The few specimens
of about 50 cm initial size (7 three-year-olds) show increments of about 1cm or less average per month.
The growth of the specimen recaptured in February 1910 (Exp. B,) is seen to be particularly poor;
this fish had, however, only been in the water during the autumn and winter months since liberation.

As regards increment of weight, nothing definite can be said.

5. Migrations.
In the experiments made at Munken, the stock was found to remain stationary for the first 12
months after liberation, as was also the case E. of Porkere. During the following year over hall the
recaptured fish were still found within about 2—3 miles of the spot. ‘
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Fig. 16. Marking experiment with cod. S. and E. of Sudere. Aug. 1909 Exp. A, & B,.
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Fig. 17 show the apparent course of the migrations made by the fish marked. In experiment C,
one specimen of 43 cm was taken two months after liberation far to the north, (Fugle) some 70 km at
least from Munken; another of 37 cm had moved southward to a point some 10 miles from the place
where marked. Almost all the remaining first-year recaptures however, were made within 2—3 miles at
the outside. During the next year, the stock is seen to disperse more freely, partly towards the north
(Svine and Fugle), partly southward, to the southern edge of the coastal bank, some 25—30 miles S. of
Munken; some, however, remaining on the spot until 14 and 15 months after liberation. The larger
(three-year-old) fish do not exhibit any greater tendency towards longer migration than these under 50 cm
initial size.

Experiment B, (Fig. 16) reveals an even more stationary habit among the stock. Of the twelve
fish taken more than a year after liberation, 7 were recaptured within 6—7 miles of Munken, either to the
north or to the south, one about 11 miles to the southward, and the remainder farther to the northward,
east and west of Suders. Here again the three-year-old (and still older) fish do not appear to migrate
more than those of smaller size.

Finally, Exp. A,, (see Fig. 16) made E. of Porkere gives exactly the same impression as the two
experiments, made farther to the south viz. of but very slight migratory tendency among the 2—3
year-old fish. Only one specimen, of 42 cm inilial size, had, after the lapse of 15 months, reached as

far as W. of Sandg, all the remainder being taken within only 1—2 miles of the place of liberation.

6. Nationality of the fishermen.
The table below shows, as might be expected from what has already been seen, that by far the
greater number of the fish marked at Munken and Porkere were recaptured by boats from the southern

Table showing no. of recaptures made by Fearoe and foreign fishing vessels.
Experiments S. and E. of Sudere 1909—1910.

Fearoe fishing boats, registered in
‘ English
) Ostere, Borde, Fugle
Sudere Sande 1 aad Videss Steati
[ g2 2 \ 2B 2
3| E|w |8 8|8 3|2 lg|E|B]8l|dx? §|% 5 | g | T
(58 |2|& |2 EEAR AR AR RE R R IR AR R R A
op [=] « — = =
|2 |5 R B B @] |® 25 .
‘ |
B, Ay oo vos s ‘ \ \ \ 5 1 ‘ 6 6 1 ‘
| i il
8 Bl o ki 11 16 | 2 3 1 1 10 2 1 1 8 3
B G e 10 | 10 | 21 | .. 2 s : o 1 it . A i Al 1 1 |10 5
B -1-Cparaensn o 21 \ 10 ] a7 \ 2 \ 104 l 1 o l ) 1 S B 2 1 1 1 1 (18 8
|
Fzeroe English
Expy By G s cvewas 117 8
= Ay By 0y 136 8

part of Suders. In all probability also, most of the vessels noted under the head of Fmroe likewise
belong to Suderg; their actual origin cannot, however, now be ascertained. Only a very few specimens
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Fig. 17. Marking experiment with cod. S. of Sudere. May 1910, Exp. C,.
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were brought in by boats from Sande and the northern islands. The part played by the foreign (English)
craft here is likewise insignificant, amounting to barely abt. 290 of the growing 23 year-old fish in the
course of from one to one and a half year. It would thus seem, as far as can be judged from these experi-
ments, that the stock here is likewise out of the reach of the intensive steamer fishery, nor does il appear
to be fished by the Faroe fishermen to such a degree as for instance that of the waters about Nolse.

V1. Markings E. of Sande.
1. Locality and Date.
At the beginning of July 1912, 168 cod were liberated S. E. of Kvalnzs (Sande).

Table showing cod marking experiment E. of Sande July 1912,

‘ Central Position b
No.. of Year and month N?. of cod | No. of cod Locality {(approximately) DEpEn dnk
Experiment liberated recaptured metres
| N.Lat. 'W.Long.
T Vi_i -l.TJ]:Z July 5 _ |7 98 N 34 h\1.5 miles S. . of U| o5l 6038 ‘ 50
! — - 6 L 70 32 { Kvalnas (Sande) h 61°b l

9, Size of the marked fish.
The fish were for by far the greater part of the same size as those of the Nolse Fjord-group
only 24 being between 50—61cm long, the remainder (144) between 31—49 cm.

3. No. of recaptures.

The number of recaptures amounted to 66 in all, or about 40 % of the total number marked,
which corresponds fairly closely to the results of the experiments made W. of the island (abt. 30 %/
vide infra). ,

Table showing no. of fish recaptured from the experiments E. of Sande 1912.

%o

| Total ‘

No. of No. of months between liberation and recovery
Date cod | — — number recapt-
marked | O ‘ ‘ \

} ]4 6\8\1(4\1\1|1]1l 3 l 66 R 39.3
Over one-third of all recaptures were made during the first three months after liberation, the

subsequent finds being distributed throughout the following 16 months. An unsual feature is the relatively

large no. of recaptures made about one year after liberation.

} 6 ‘777 L?\ 97! Bl_li‘ QB \ IZIITIGFTE \ 95—279 | recaptured “ ured
1912 July 5&6 P)

1

1 2\4 5
139!2l4

168 |‘2 112

4. Growth.
The growth of the II group, which, as mentioned, composed the greater part of the malerial
here, will be seen from the table below. From Fig. 18 and Tables we find an increment of length for the

Table showing growth in cm. of liberated cod. Experiments E. of Sande July 1912,

Initial Recaptured in 1912—1913
sl e = e R T e D o -

em August | Sept. \Nov.} Dec. \ Jan. |Febr. | March| April 'May ‘ June July ‘Aug. Sept. Oct. ‘Nov.l Dec.

T e ‘ —— 7' — _. = —— == = = L —
3139 15,2,2, | 33,44, | 5 |659| .. I R T PY AT 182&9;)1%1?5@?? . |128,16.53, 185" 255
t] 2 -

4049 [1,1,1,1,2,2,2|1,2,2,2,3,] .6 510| 85 | 6 g |13 | 11 6 | 107%) 159 1091 25
51—59 1,2, ‘ - - .. \ . = b |3,132),*‘ 5 £ .. o ;3

1) The otolith of these showed on examination, that all these fish were bwo years old at time of marking, ) init. size 50 cm.
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following year which corresponds to the value found in the cod E. of Nolse in the same year. This gives
an average for the whole growth period (12 months) of abt. 13 ¢m, ranging from 6 to 16 cm. The rale
of growth in the Nolse Fjord itself in the same year is distinctly greater. (Fig. 5)%). The fact that the
majority of recaptures made more than 6 months after liberation fall in waters west and north of
Sande makes, however, any conclusion as to the growth in the waters near place of liberation, E. of
Sande, unreliable. After  Cm.

the lapse of a further 5— 9 ]
6 months, we find, in the . 8 !
case of the only two fish i
accurately measured, an 17— '

increase of 25 cm in all,

the initial sizes being 34, e §

34 and 4b cm respecl- 15
ively. The experiments
made to the west of the
island (Sande) which are 13
dealt with in the following,

exhibit far more similar 12
results to those of the

=
I

T

-

Nolse Fjord experiments.
This difference may be 10
due to the paucity of the

malerial; it is however,
perhaps more likely that
local conditions are rte-
sponsible.  Another ex-
planation might be, that
the 30—50 cm group here
includes  comparatively 5
more of the slow-growing

Ill.year-old fish tham has |
been found to be the case 3k
elsewhere. Until further

experiments have been 2
made, however, we can 1k

do no more than merely

state the facts. {J : ‘ ‘ ! | I | == | \ \ |
1917 July Aug Spt. Oct. Nov. Oec. Jan. Febr Mar April May June July Aug. Spt Oct.
As regards the in-

. Fig. 18. Rate of growth of 30—50'm, cod, liberated E. of Sande. July 1912.
crement of weight, we

have as usual a poorer quantity of material. Some of youngest fish (initial weight less than 700 gr.) were
found to have doubled their weight after the lapse of only 7 months (February) while some few spec-
imens of the same initial weight had grown but little more than this in 12 months, during which time
others, again, had reached three times their original figure. Finally we may mention, that of the latest
recaptures, one fish of 400 gr. was found in 15 months to have reached five times that weight, while
another of 1000 had about tripled this figure; these values correspond to an increment of 25cm for
lengths of 34 and 45 cm in 16 & 17 months respectively.

1) Average for June should more correctly be 12-2, this calculation based on 3 spec. measured.
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As regards [ish of over 50em initial size, we have but four recaptures within this group, made
after the lapse of 8, 11, and 12 months respectively from time of marking (initial lengths 51—53 cm).
The length increment amounts to

Rate of growth of 2-year-old cod, liberated E. of Sande July 1912. 6, 3, and 5 cm; the max. increment

Period of FACPERTeE i B e of weight abt 350 gr. These
Recaptured in growth I —| specimens  figures, few as they are, yet tend
(months) Average | Minimum Maximum 1 =
— ! - lo indicate a poorer growth than
1912 August... .. ... 1 15 1 2 11%) that found in the case of fish of
— September. . ... 2 27 1 i 9 similar size (and age?) from Nolsg
— November .. ... 4 b5 5 5 2 :
[ o
e TVSEERBE o 5 3 5 9 ‘ 3 Fjord, and are also lower than
1913 January ....... 6 75 5 10 \ 2 those noted in the experiments
= PR o f &5 = = L W. of Sande (vide infra).
— April.. ..., o 8 — — 1
— May ....... .. 10 12:5 12 13 2 . s
— Jume ......... 11 12+4 11 13 3 5. Migrations.
= TV . e 12 126 6 16 7 Of the total of 66 fish
— August... .... 13 10 e - 1 here marked, 40 were recaptured
—  September . . ... 14 154 12 18 4 ‘thin 6 1 f th | ¢
. October ... ... 15 10 _ _ 1 within miles o e place o
— November ... .. 16 255 - - 1 liberation, 26 of these being taken
— Decamber ..., 4 49 = - L during the first five months, and

*) in Fig. 18 erraneously given as 13. the remaining within from 16—

17 months from the commencement of the experiment. Of the remainder, 9 were brought in during the
intervening period (6—12 months) and two after 14 months from the area west and north-west of the
northern point of Sande, 6 north and north-west of Vaage and Streme, 2 N. of @sterg and Fugle and finally,
an English vessel reported the capture of one which had moved southward, to abt. 61° N. 6° W. (5 months).

Table showing increment in gr. of liberated cod. Experiment E. of Sande July 1912.

Initi Recaptured in 1912—1913
nitial !
welght gr Sept. ‘ Nov. Dec. | Jan. | Febr. March| May | June July Aug. Sept. & Oct. Nov. | Dec.
150, 200 i >300 | .. |ca.B5B30! .. 4 600 S |4560,27001 .. [&e.1100, > 1000/ 1600
450—650. . 110 o >260 | .. i ;s ¥ o 430, 1400 s & c. 900 e
o 21 c. 400 v - L
f| %200, 190, 20 |275,ca 400| .. |ea.420] .. o e i s o v
660—1000. | ™ 195,160 ¥ el el e S ¥ .. |e 1160|ca. 1060, ca.800| .. | ..
1025—1225. i s i o .. | >80|>1025| 1800 c. 300 2 L ¥ 2400
1325, 1550. e e . . - L a0 1000 c. 300

The majority of the fish recaptured more than 6 months after liberation are thus seen to have
been laken on the western side of the islands, albeit in most cases within 35—40 miles of the place where
marked. The experiment thus differs in this respect from that made west of the island (vide infra) and
others, where the youngest year-classes have been found to be the most stationary.

6. Nationality of the fishermen.
As might be expected from the extensive migration towards west and north-west, a considerable
number of the recaptures were here made by foreign fishermen, 13 out of the total of 66 being taken
by English or Scottish vessels, which do most of the fishery here. Among the Fzroe boats, those from

Skaalevig and Skopen brought in the greatest number, viz; 30 out of the 53 recaptured by native
fishermen.,
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Table showing no. of recaptures made by Feeroe and foreign fishing vessels: marking experiments
E. of Sande 1912.

Fwzroe fishing boat, registered in
Eng-
Sande Hesteo Hestofjord & Vestmansund Vaage Streme Fugle ~ |l 1isn | Scot-
o E tish
&0 — = by 8 5 | Steam
£ | & E] w | B |3 g | g ; s | B ¢ | S8 | Traw- | 8. T.
E|l2 2|8 a| 3|2 |2 |86| 8|8 | % |BE|F|E |2 |=4 5"
= = & 3 = § < | 84& g Z =
ARk RN ERE Fe g8 | "
1l ’ 13 1 1 1 2 3 1 1 1 ‘ 2 1 1 ’ 1 15 \ 1 2 12 1
Feeroe ‘ English Scottish
Total No. of recaptures. 53 ‘ 12 1

VII. Markings W. of Sande (Guttagrynna).
1. Locality and Date.

During the months of July 1912 and June 1913, about 250 larger cod were marked on the western
side of Sande close in to land (1912) and farther out at Guttagrynna (1913), the Fzroese name of the
coastal bank here. The locality ete. will be seen from the table below.

Table showing marking experiments W. of Sande 1912 and 1913.

Central position
i Of Year and No. of cod | No. of cod . (appl-o'xirl’nately] D{?pth
Experi- . ) Locality ) ) in
B e month liberated recaptured N. Lat. . Long Hietres
A, 1912. July 7 150 45 7 miles W. by N. of Troldhoved, Sande 61° 54’ 7° 105 90
B, 1913. June 26—28 109 32 Between West coast of Sande | 61° 60 6° 56° 70
and Guttagryna, 2—6 miles from shore | | 61° 57 7° 04 20
Total. .. 259 7

These experiments are of interest as showing the growth of the three-year-old fish (50—60 cm)
especially during the first six months after liberation. The results agree, as will be seen from the follow-

ing, with those of other experiments from the islands.

2. Size of the marked fish.

It will be seen that more than 5/6ths of the total number marked were over 50 cm long initial
size, 1/3rd, moreover, being over 70 cm. The average size is thus greater than for instance in the Nolsg
experiments; the three-year-olds (and older fish) predominating. In the line-fishery on board the “Mar-
grethe” in 1913, a number of smaller (two-year-old) fish were also taken; only sizes over 50 cm how-
ever, were included in the experiments for this year. The weighings made at time of marking showed
the weight of fish less than 60 cm; i.e. the two- and three-year-olds, as from 1000—2000 gr, increasing
thereafter by about 1000 gr at the following intervals of length 67, 75, 81, 87 and 92cm. Half the
catch comprising the III group and somewhat older, 50—70 c¢m, fish, thus includes weights of from 1500—

3200 gr per fish.
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Table showing number and size of cod liberated West of Sande 1912 & 1913.

N £ Initial sizes in cm
0: o Total
Experiments | 29 | 40_49 | 50—59 | 60—69 | 70—79 | 80—89 | 90—99 |100—109] 120

Ay 9 30 50 11 16 18 13 2 1 160

B, 3 1 38 33 20 15 2 1 o 109

Total. .. 9 30 \ 88 \ 44 W 36 \ 33 156 3 ~ 1 269
3. No. of reeaptures.

About one-third — to be precise, 29.7%0 — of the total number marked were recaptured, during

the 20 months after liberation, within which period the recaptures are distributed as follows:

Table showing no. of fish recaptured from the experiments W. of Sande. 1912 & 1913.

| |
No. of No. of No. of months between liberation and recapture “Total No.|  “lo
Experi- Date cod recap- || recap-
ment marked | 0 | 1 |2 |3 |4 |5 |6 |7 |8 |o]12|1e|16]19 | 20 | tured | tured
1912 | -
Ay July 7 150 4 4 4 1 7f 8 1 5 3 3 1 2 2 b e 45 300
1913 _
B, June 26—28 | 109 0 4 7 2 1 2 6 3 5 i s e 1 ‘ 2 32 294

The table gives a good idea of the even distribution of the recaptures throughout the first
9 months, a feature which, as we have seen in the experiments already dealt with, makes itself apparent
in the case of a stock not very intensely fished. All the size-groups are represented among the recaptures,
and this in approximately the same proportion as in the markings.

4. Growth.
1. The 1912 Experiment.
The growth of the two-year-old fish — i. e. initial size' < 50 cm — averaged, for the period

from mid July to mid December about 9.3 cm, or about the same as in the 1912 experiments in Nolsg

Table showing growth in cm of liberated cod. Experiments W. of Sande July 1912.

Initial ‘ Recaptured in 1912—1913
Size in || — =

cm. Aug. ‘%glits!a Bbr. November December Jan. |February| March April ‘ Septb. 1 November
40—49 | 0,3 0,3,3| .. ;v 9,943,948, 102 o i i .. 15Y) 138 e
50—59 o 1 4 (48,4962 78 7% 8 69,638,748, 98| 89 69, 99 ik i 14 103,12 ¢
60—G69 =k ¥ 93 s by e <1 6 : s 0
70—T79 e s i 4Q in . - -
80—89 s e .. o il o e 353,589

1) Initial size 34 em.

Fjord. The few recaplures subsequently made exhibit values similarly corresponding fo the resulls already
noted from the Nolsg Fjord experiments; owing to the great variation in growth of the individuals how-
ever, no aclual average figure can be given. The next group in order of size, the 50—60 em fish, had
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end November grown but 5.8cm, and after the lapse of one more month about 7.0c¢cm average. The
estimated rate of growth of this size group is given in Fig. 21, curve No. Il. As it will be seen it agrees
fairly well with the results of the 1910 — experiments S. of Nolsg (curve I). As far as can be judged
we find a growth during the summer and autumn only very slightly inferior, to that of the 2-years-old
cod (cf. Fig. 5). In the following winter and spring the inferiority among these older fish is more and
more distinctly marked. Two fish retaken after the lapse of 16 months — i. e. about 1'/z growth periods
— had increased their initial size of 51 cm by 10 and 12 cm respectively.

cm.
16

ol

(=]

-~ oo

o

[ o

0 1 | | | | | | | | | | |
June July Aug. Spt. Oct. Nov Dec. Jan Febr. Mar April May. June July Aug. Spt. Oct. Nov.

Fig. 19. Rate of growth of larger cod. I. liberated S. of Nolse 1910 (50—70 cm’s initial size).
II. - W. of Sande 1912 ( — - 5
L — on Sande Bk.1912 (66—90 cm's — i3

Among the still larger fish of known growth, two may be specially mentioned here. From an
initial size of 82 and 84 cm they had by the middle of March grown but 3.5 and 5cm respectively, thus
showing, as might be expected, an even poorer growth than that noted in the case of the 50—60 cm fish
(the III—IV group).

With regard to weight increment, the results are given below. Fish of less than 1000 gr had
doubled their initial weight by the end of November, those of 1000—1500 gr by February. The still
larger specimens exhibit a somewhat poorer growth, one specimen of 84 cm having increased its original
weight of 4800 gr by about 2000 gr. in the course of 8 months (length increment 5cm). The weight in-

crement however, like that of the length, varies considerably for the different groups.
Fiskeri, V. 2, 9
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Table showing increment in gr. of liberated cod. Experiment W. of Sande July 1912.

Initial I Recaptured in 19121913
wegutin gr Septbr. | October November December | January | February . March ‘ Septbr. ‘ November
625 43 i ' . i i - 950 @

750—1000 e - 7 750 g, 800 Q 03 = 800 . e g
1000—1500 || >150 & | c. 450 800 & 750 & . 10003, 10002 = o 10503, 1100Q
1500—2000 o o 5009, 600, 7609, 9009 500 4, 10004 11009 750 @ - = 1200 =
2000—2500 | c. 400 5% 600 @, 1100 8 x 71 w5 5
3000—3500 i i - i > 700
4000—4500 .. i 600 @ i . e s
4600—5000 s s By 5 iy i 1700 @

2. The 1913 Experiment.

This experiment furnishes supplementary information as to the growth of the three-year-old and
somewhat older fish during the first six months after liberation, the results agreeing very well with those

Table showing growth in cm of liberated cod. Experiments W. of Sande June 1913.

Initial Size Recaptured in 1913—1914—1915
I em July August September October November | December January ! March January
50—59 0,0,0 0,0 1 34 ” 9H 10, 6 [ 6 185
60—G69 0 1y 16 1. o = 5 42,78 ..
70—79 ¥ o5 . e ke 2Q 49,53 5 94
80—89 ok - o o 2Q 12 75

previously noted. Here likewise we find, as will be seen from the data given below, a fluctuation in the
growth for all sizes, this being, however, not so great but that it is possible to distinguish an average
value approximately corresponding to that for the 1912 experiment. The figures are as follows: For sizes
from 50—70 cm, abt. 1cm average monthly increment in each of the first 6—7 months; for fish over
70 cm (up to 90 cm) as a rule less than 1em (0.2—0.4—1.0) for the same period ). The greatest increment
of growth is that of a three-year-old fish, measuring 54 cm, initial size, which in 19 months had attained
a size of 72,5 cm (monthly average 0.97 cm).

The few records of increase in weight do not call for further remark. Most of the size-groups
have attained an increment of 1000 gr during the course of the first six months.

5. Migrations.

The results here show that both two- and three-year-old cod are in many cases found to live
the whole year round in about the same place; fish of the last-named class are, however, considerably
more disposed to move about than the two-year-olds, which, as in most of our other experiments were
found to be very stationary (cf. E. of Sande).

Close on half the total number of recaptures from the 1913 experiment (13 of 29) and over half
those from 1912 (33 of 45) were made less than 10 miles from the place of liberation, and within twelve
months of marking. The higher proportion of stationary fish in the 1912 experiment is mainly due to

1) Still more marked is this difference in 3 specimens recorded as recaptured after the foregoing was written and there-
fore omitted from the caleulations above. With init. sizes of 56, 62 & 76 cm they have in 8, 9 & 8 months grown 10, 10 and (only)
1 cm, respect. the corresponding weight increments being c. 1600 + c. 1000, c. 2500 -+ c. 1400 & c. 3800 + (only) 100 gr. All
were retaken within 1—2 miles from the place of liberation by fishermen from Skopen.
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the fact that in that year as against 1913, a number of fish </ 50cm (of the II group) were marked
and recaptured.

With regard to details in the results of these two experiments, the following remarks may be added:

In the 1912 experiment, according to the statements of the fishermen regarding recaptures,
the stock spreads mainly towards south and south-east, by way of Guttagrynna to about 15 miles from
the place of liberation. The recaptures made here within 16 months consisted for the most part of lwo-
and three-year-old fish, 32 5 spec.,, of << and == 70 cm’s initial size. Only five had moved as far as
to the north west and west of Myggenzs one farther north ward still, beyond Kung after a lapse of 1,
7, 8, 8, 9 and 12 months respectively. Four of these were cod over 80 cm initial size.

In the 1913 experiment we find among the stock, which is during the first 6—7 months essenti-
ally stationary some migrating specimens esp. of the 50—70 ecm’s group, these having been recaptured
partly aboult Myggenss and partly still farther west and north of there. In the following 2—3 months
and still later recaptures are only recorded from these and even more distant grounds. Two of the fish
marked during this experiment were recaptured, by English fishermen, at Munken, i.e. at a distance of
60 miles or more from Guttagrynna —, after a lapse of only two months. These records appear hardly
reliable, the more so as the fish in question were of 54 and 63 cm length respectively. We have, how-
ever, no means of checking these statements, and are similarly situated as regards another record, accord-
ing to which a 60 cm fish, is said to have been taken, after a lapse of only 2 months, far away from
the islands, out to the southward, between Shetland and Orkney. There is of course the possi-
bility that this may be correct; if so, however, it is the only known instance of such a thing having
happened. Otherwise, most of the records as to place of capture furnished by the foreign fishermen
agree well enough with those of the Feroe men, the accuracy of which latter statements we of the are
able to check.

6. Nationality of the fishermen.

As will be seen from the table below, a fairly high percentage — one-third to one-half — of the
total recaptures were made by foreign vessels, which is explained by the fact that these experiments were

Table showing no. of recaptures made by Faroe and foreing fishing vessels; marking experiments with cod.
W. of Sande 1912 and 1913.

Feroe fishing boats, registered in English | Scottish
Sande Vaage Strome - Dsters Borde Sudere Steam | Steams
——| Trawlers | Trawlers
Skopen Sand Servaag Velstm:m- Thorshavn | Hoyvig ||Fuglefjord| Norddeble Trangis- || & Liners | & Liners
havn vaag
112 20 2 - 1 5 s i 1 1 13 2
Ik e 5 1 i, Vs 1 1 1 i o 19 3
I
Feeroe English Scottish
Total No. recaptured . . 40 32%) 5%)

*) 1+ 2 line-caught.

made oulside the territorial limit, on the western side of the islands, close to one of the grounds most
extensively worked by the foreign (English and Scottish) trawlers. The higher percentage taken by foreign
fishermen in 1913 is again due to the fact already noted above, that the stock in this case consisted ex-

clusively of older fish (three years and upwards) of more migratory habit.
g%
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VIil. Markings on the Sande Bank.

These experiments are most interesting on account of the considerable size of the fish marked,
and the data furnished as to growth of the older specimens.

1. Loecality and Date.
In the June 1912, 100 cod in all were marked, sizes given below. The markings were made some
35 miles cast of Sande, in 150 —190 metres of water.

Table showing cod marking experiment on Sande Bank. June 1912.

-

. \ | 1 Central position I .
No. of | Year & Date No. of cod | No. of cod Taeatiin (approximately) ‘ Depth in
Experiment liberated recaptured “ W [ W. Lon I metres
e e | — - — | F__: : _;— : —g'—‘-—,
VIII J 1912 June 18,19&25 100 ) 27 \| Sande Bank Y 61° 48’ ) 62 21 h 150—190

9. Size of the marked fish.
More than half the total number marked were thus over 70cm, only a very few being below
50 cm. Such a proportion occur only in lwo of our other experiments, Viz; NW of Streme (Exp. III b)
and on the Feroe Bank (Exp. IX).

- —————————
Initial size in cm \\ 40—49 \ 50—569 ~ 60—69 ‘ 7079 l 80—89 ‘ 90—108

No. of cod liberated

BN

The weights will be seen from the following table, and are, as might be expected, considerable,
over half the fish weighing more than 5000 gr.

|
Initial weight in gr 500—1000 | 1—2000 |‘ 2—3000 \ 3—4000 l 45000 | 5—6000 ) 6—7000 \ 7—8000 | 8—9000 « < 15000

No. of cod liberated 4 16 \ 13 l 16 \ 23 14 l 11 ~ T 1 l 1

Examination of the otoliths of cod taken at the same time, but not marked, gave the following result:

< 80 } 50—170

—————————— e ——

!_ 77 1—79 |k 80—90
|

Size in cm \

3 and 4 years old | 4 and 5 years old \ 5 and 6 years old
|

Age mainly \ 2 years old

3. No. of recaptures.

The total number of fish recaptured was 27, or 27 °; in other words, about twice as many as
in the markings made NW of Myling and on the Feeroe Bank, which otherwise, as regards size of the
fish marked, and distance of the locality from land, mostly resemble the present experiment.

It should also be noted that about two-thirds of the recaptures were made 7—13 months after
liberation, as in the markings E. of Sandg. In all the other experiments, the majority of recaptures
were either made during the first 6 months, or, more rarely, evenly distributed throughout the first 12—14
months of the experiment. Sizes < & = 70 cm are equally well represented in the recaptures.
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Table showing no. of cod recaptured from experiment on Sande Bank. June 1912.

: —
Total No. of months between liberation and recapture Trgzal *lo
Date No. 1'ecai)- recap-
- liberated 0 } I | [ 3 ‘ 4| 5] s \ 7 |8 \ 9 ‘ 10 | 11 » 12 ‘ 13 | turea | tured
| - |
1912 June | 100 l o | 2 5 1 ‘ 1 1' \ 1 \ 1 \ 3 \ 2 5 \ 6 k 1 |L 21 | 21
4. Growth.
Increment of length, and of weight.
The tables below give all the reliable measurements of the recaptured fish:
Table showing growth in cm of cod liberated on Sande Bank. June 1912.
Initial Sizes ‘ . Recaptured in 1912—1913
Tl it September October November January February March April May June
45—49 65, 10 & 98 108 129 -
52—569 i - 12 ¢ 16 ¢
62—64 12 & y
66—69 . 5 55 L
70—80 - 2 6 % 5, 6
B1R8 2:3 4 8 (4-2)

The figures for increment of weight, as furnished by the very few weighings made on recapture,
follow below.
As early as February (1913) we find in three of the recaptured fish an increment of length amounting

to 12 cm, the weight being by then almost
doubled. The initial sizes of these fish were
47, 53 and 64 cm respectively. One specimen

of the same size group had, after the lapse of

Table showing increment in gr of cod liberated
on Sande Bank. June 1912,

12 months, increased its original length of 58

em by 16em. The length increment of the

Initial weight

Recaptured in 1913

still older fish (75, 75 and 88 cm initial size)
(4 or 5 years old), was for the same period 5,
6, and 8 cm respectively, or somewhat less than

half that of the 3 and 4 years olds.

irl ge - January February March June
= =
1025—1050 660 950 )
1300—1900 1400 - 1700
2550—3050 4 2000 ca. 650

In Fig.

19, curve III we have given the estimated rate of growth of these large cod.
If we compare these figures with the results of other experiments, in 1910 and 1912, June and

July, they will be found to be so far in agreement as to furnish, when taken together, a fairly accurate
idea as to the growth of the older fish (over 50 cm). The following table (p. 70) shows the increment of
growth during the whole period from marking fo recapture for larger fish from the experiments W. of
Streme, W. of Sande, the Fzeroe Bank (vide infra) and the Sands Bank (underlined), all reliable measure-
ments of fish more than 12 months out being here included.

The length of 70 cm appears in our experiment to mark the limit between the younger, smaller
fish (init. s. 50—70 cm) with an average monthly increment of about 1—I1.4cm according to the
foregoing, and the older specimens, having a monthly increment throughout the whole period (12
months) of only abt. 0.5—1 cm, or sometimes even less. The actnal figures vary of course a good deal to

-

il
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either side of the calculated average, one of the reasons for this being the mixture of younger, rapidly-
growing fish, and older specimens, of slower growth, within one and the same size-group, this feature
being the more marked as the age (size) of the group advances.

With regard to increment of weight, nothing can be stated in detail; the few weighings made in

Synoptic Table showing growth in cm of larger cod, liberated W. of Strems,
W. of Sande, on Feroe Bank and on Sande Bk. 1910 & 1912.

\
No. of months between liberation and recapture

-

.

Initial size \L_

mem 12 13 14 ll 16 17
|
59—60 =10, > 10, > 12,>13,14,17, 8, 11, 4 14 \ 10, 12, 19 26
|\ >129,162 \
60 \ 11 2 16
61—69 l| ~10,>10,>12,>12,>14,>124d 10 -
70—80 ﬂ 5, 6, >5 s . |
81—88 8, 6.5 3
91 )\ >11 ; \

the case of older recaptures show that these fish have almost doubled their initial weight of 1500—2000 gr
in the course of the twelvemonth, making an average of 100—150 gr per month. The best grown
of the still larger fish, (abt. 40005000 gr) had increased their weight by about the same amount in
twelve mouths. For cod of between 60 —80cm, (see the curve on p.81) an increment in weight of abt.
600—700 gr corresponds to a length increment of 5cem; in fish over 80 cm, the weight increases still
more considerably, with increasing length, an increment for the year of 5cm here corresponding to an
average weight increment of 1500—2000 gr. In other words, the values for increment of weight among the
best-grown of the 4—5 youngest age-groups are about the same, viz; 1000—2000 gr, whereas the increment
of length gradually diminishes.
5. Migrations.

A single specimen is stated as having been taken 7 days after liberation, off Fugle, — a distance
of about 40 miles from the place where marked —; b were taken 2, 4,9,9 and 10 months later off
and N. of Sving, and Viderg, and finally, one was recaptured about ‘one month later west of Sanda. The
remaining 22 were all recaptured on the Bank, or midway between it and the islands. The latter
were taken during the winter months, November—February, those taken on the bank itself being brought
in after the lapse of 11—12 months. A point particularly worthy of note is the fact that 5 cod were
taken on three successive days in May, 1913, i.e. abt 11 months after liberation at the same place,
only a few (abt. b) mles from the place of liberation '). '

It would thus seen that the stock from the bank keeps closer to the islands i. e. in the shallower
water during the winter months, moving out again to the banks in the spring. An alternative explana-
tion however, might be the rough winter weather and its effect upon the fishery.

This is the only one of all our experiments which furnishes any suggestion as to the migrations
of older fish; it is to be hoped, however, that we may in the future be able to pursue the question further.

6. Nationality of the fishermen.

All that need here be mentioned is the relatively high percentage of recaptures here made by
foreign (English and Scottish) fishermen, who brought in 6 of the 27 taken in all. This is easily explained

1) These fish had then, according to the measurements (given in Danish “Tommer”) grown from 63, 66, 69, 71 and 81 cm
initial sizes the year before 10:2, 13:7, 82, 87 & 4 cm respectively.
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Table showing no. of recaptures made by Faroe and foreign fishing vessels. Marking experim. with cod.
Sande Bank 1912.

Frroe fishing boats, registered in \ \
ot : ;

Sande | l Nolsefjord Skaalefjord l Borde | Sundene | l English Sesthish
i k ' = f ‘ Steam
o = — s | = = e Steam ) )
< 2 o oo H g 8 ‘ s \ o = | g E Prasilers Trawlers
s | % el g || EVEL el

7 = = i 3 . ‘ & g | £

| o & | | ™ < | &

! U 1 \ 5 1 1| s \ B U 1 \ 1 " t ol s | s |
|
Faeroe ‘ English \ Scottish
Total No. recaptured ... 21 \ 4 \ 2

by the distance of the locality from land, and its proximity to the much-frequented grounds to the north-
east of the islands. The following table further shows, that most of the remainder were taken by boats from
the immediate vicinity, which is natural enough in view of the slight extent to which the stock migrates
to more distant parts of the coastal banks.

IX. Markings on the Fzeroe Bank.
During the months of March and April 1910, a total of 585 cod were marked on the Faeroe Bank.
The work & Exp. X was carried out by the mate of the “Thor”, Mr. E. Christensen, who went on board
a cutter leaving Vaag in March, by kind permission of the proprietor Mr. J. DanL, Vaag-Suderg, and
stayed during the spring fishery on the north-eastern part of the Bank.

Cod-Marking experiment on the Feroe Bank. Spring 1910.

“ Central position
Experiment Year and No. of cod | No. of cod Locality (approximately) Depth in
No. months liberated recaptured metres
N. Lat. W. Long.
1910

F. B. 11 March 5 6 1 Feeroe-Bank 61°01" 8020 108—116
— 12a — T 28 2 — 60°57 8213 104—120

13 — 8 14 2 — 61°07 8255 162

— 14 — 9 33 4 — 61°08 8932 122
— 15 — 10 ‘ 29 4 — 61°05° 838’ 103118
16 — 1 | 2 3 — 61°00° 8018 113122
— 17 — 12 18 1 — 60°58' 8°10f 118—124
— 18 — 14 91 18 — 61°02 8230 108—106

— 19 — 15 | 10 0 — 61°06 8928 108

— 20 — 19 | 6 0 — 60°5Y 8205 124

— 21 —om el 43 3 61°01° 8245 107

— 22 — 23 4 0 — 61°04 8028’ 112
— 23 — 31 156 5 — 61°056 8220/ 110—114
— 25 April 1 19 1 61°12 8936 111114
— 26 — 2 64 156 = 60°56" 8°18’ 120110
— 21 — 4 31 6 60°67" 8°15 117—120
— 28 — 6 ‘ 37 5 — 61°02" 8°26' 110—104
— 20 — 7 41 5 — 61°02 8020 ‘ 101—104
— 30 — 8 ‘ 15 3 — 61°01" 8208 118—110

— 31 - 9 22 2 -— 60°69 8240’ 103

— 32 — 1 { 39 7 — 60°568 8o45 ‘ 117

Total . .. ‘ 585 81
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1. Loecality and Date.

The fishing was done during the lime from 5 March to 11 April, with some few days’ interruption;
all the fish were taken on hand lines, close to the bottom, at about 100—160 m depth. Of the total number
caught, about 2000, some 25 °/¢ were marked, the remainder being unsuitable for experimental purposes.

2. The size of the marked fish.

The length was on an average considerably above that of those marked in any of the experiments
already dealt with in the foregoing; it will be seen from the measurements, however, that in addition to

Initial Size in cm

43, 44 \ 52—59 ‘ 60—69 ‘ 70—T79 80—89 l 90—99 ‘100—109 } 110—120 “ Total

No. of cod liberated

2 l 12 } 64 ‘ 88 232 ’ 140 r 50 ‘ 7 ” 586

the great majority of full-grown, spawning fish, some of the younger individuals were also marked, in-
cluding sizes down to 43 cm.

Most of the specimens examined over 80 cm were either preparing to spawn (March) or in a more
advanced stage of spawning (April) while some few fish, both &' and @, were already spent by about the
middle of April. ;

The bottom (and surface) temperature varied between 7.20° and 7.50° throughout the period of
observation; Mr. CHRISTENSEN is responsible for this and the above stated observations.

3. No. of reeaptures.

Of the total number of fish marked, 87 in all were recaptured, or 14.9 °/o; of these, 67, or more
than */+ were taken within five months i. e. April—August. During the autumn of 1910 and winter 1910—

Table showing no. of fish recaptured from the experiments on the Faeroe Bank. March—April 1910,

Experiment Ng(;dof No. of months between liberation and recapture Total No. fo
o libe- |—— recap- recap-
: mtad | 0| 1 ‘ 2| 8| 4| 6| 6] ‘ 13 | 14 ‘ 16| 18] 39| 2 | tured | tured

F. B. 11 6 VS o 1 167
— 12a| 28 B R T 2 71
= 18 14 O S R e (0 O O R O S R S R 2 143
— 14 33 N B R R S B (O S B S B 4 121
— 15 29 SR N i R 4 138
18 20 I 3 150
—~ 18 o B . 1 56
TR 91 ol .ol B 7] 8 1 18 198
— 2 43 ol 1w w ] 1 3 70
= 5 15 el | & T X 5 333
2% 19 e N - 1 53
— 96 64 ce | B [ ot | 2 1 1 15 934
— 2T 31 N a2l el T 6 193
— 98 37 I | o8 1 ¥ 5 135
— 29 11 1 g || e 1 5 122
— 30 15 g | e 3 20:0
— & 29 v |t <l 2 91
— 32 39 T 7 180
Total... | 585 o | 16 | 26 | 23 L 10 \ 9 ‘ 1 ‘ T D R RS 87 149

Fiskeri. V. 2. 10



11, no recaptures were recorded; not until about a year after marking was a single specimen again brought
in, and some few others were recaptured during the subsequent 5—6 months. We have no certain know-
ledge of any recaptures made more than 18 months after marking; exc. one made 39 months after libe-
ration. The class of fish most affected by the industry would seem to be that of the largest sizes, as will
be seen from the following table:

Table showing percentage of recaptures of the different size-groups liberated.
Experiment on Feeroe Bank 1910.

Initial Size in em
Total
4059 60—69 70—79 80—89 ! 90—99 | 100—120
Total No. liberated . ........ 14 54 88 232 140 57 585
- recaptured ....... 1 4 7 33 29 13 87
9y recaptured.............. =1 T4 80 142 | 20:7 22:8 149

Of fish over 80 ¢cm; i. e. the grown, mature fish, about oneifth (17.5 9/9) were recaptured, the per-
centage of recaplures among the younger specimens amounting to scarsely half this figure (7.7 %/0).

4. Growth.

The material furnishes but little reliable information as to the growth of the bank cod. Many
of the measurements given are evidently incorrect; the few which can in my opinion be taken as reliable
are shown in the following table. The longer growth periods will naturally furnish a sounder basis for
consideration of the length increment in the sizes here concerned, where errors in mensuration naturally
affect the results to a greater degree than is the case with the younger fish of more rapid growth: the
error will of course be the greater as the length of the experimental period decreases. It seems however,

Table showing growth in cm of cod liberated on the Feroe Bank. March—April 1910.

Initial Size Recaptured in 1910—1911 1913

i G May June July August May June July July
59 as b o i s i .. 19

60—G69 - 5] - - e v 0 b -
70—79 | i - 5 1 0569 5 4 . .. 23
30—89 0g 0,09 28 248, 0, 108%) 0g,24g, 2 4 653 33
90—Y9 .. 09,2 08 geey, 12,3, 18 4 -
=100 i 0,0 0,0
#) Weight at recovery 6300 gr. ##) Weight al recovery “191/21bs”.

certain that the summer growth of the larger cod (> 70—80 cm) here also is very slow, in mosl cases
on an average < 0.5 cm monthly. We find, moreover, also in this area — always provided that the above
measurements are correct — some few specimens over 80 cm which have grown more rapidly than those
just mentioned. Still, our observations here agree with those on Sande Bank (p. 69) so that we may fix
the limit in spring and summer between the quicker and slower growing cod at 70 cm.

The well-grown fish (59 cm’s init.-size) retaken after 19 months is reported as having been caught
close in to the islands, having moved away from the Bank, and can therefore not be taken without some
reserve as representative of the conditions of growth obtaining on the Bank itsell.

No weighing was done at time of liberation, and nothing can therefore be said as to increment
in weight.
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