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1. Introduction

Cod have been and are tagged 1n large numbers by several mem-
ber nations through the whole Convention Area from Long Island in the
South to Disko in the North,

Great efforts have been made, partly with good results, with
the tagging of haddock. Urged by Commission's recommendations countries
are now attacking the far more difficult problem of tagglng redfish,
and quite recently the flrst promising tagplngs have been reported.

Also a conslderable number of flatfish, among them halibut,
are belng tagged. .

Experiments are carrled out at sea and in aquarla to find the
most suitable tags, 1.e, tags which can easily and qulckly be attached
to the flsh, do not damage the fish, are not too easily lost, and are
easlly recognizable once the tagged fish 1s recovered.

With this last condition we arrive at a phase of the tagging
which perhaps hes not received the attention due to 1t: the observing
of the tagged fish and the reporting of the recaptures. And yet the
results of the costly tageging experiments depend to a great extent upon
the observing of the tagged fish in the catches and the reporting of
them * "

The Danish research report for 1955 (Annual Proc. Vol.6,
ICNAF 1956) says, after mentioning the good system that Portugal has
developed for the collection and reporting of data on recaptures, "It
would be desirable If all natlons......could organize the important
collection of tags and of data on recaptures in such a way that the
full value of the tagging experiments can be achleved",

All are aware of the fact that not all recaptures are repor-
ted. In the busy hours of fishing, tagged fish may be overlooked or
may not be sufficlently taken care of to allow later reporting. A
recapture lost in this way 1s not only a loss of an item of important
information, it 1s, or may be, an ltem of false information. This
latter especially applies as we do not know to what extent tags are ,
overlooked or not reported, and as we have every reascn to assume that
the percentage overlooked cannct be the same for the various fisheries.

The scope of the present paper is to show that large numbers
of tags are overloocked and to a varying degree by the different fish-
ing fleets, and further to try to find a conversion factor to use when
recaptures by various fishing fleets are compiled.

2. Numbers of recaptures by the yarious fleeks
The Dunish research report for 195% gives the number of re-
captures in 195% of Danish tagged cod in Svburea 1 by each of the

nationz, In the fellowlng tuble the numbe: of recaptures is shown
compared with the year's catch by the sams nations:
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Cod, 1955 No.of Recaptures Catch of Cod No.,of Rep.Recaptures
Subarea 1 Reported in Tons per 1000 Tops Fished
Greenland 271 19,788 13.6
Faroes 7 35,982 0,2
France 4 34,118 0.1
Germany L 74,248 0.6
Iceland 7 8,919 0.8
Norway 16 42,974 O.b
Portugal 259 103,699 2,5
Spain 1 7,451 0.1
United Kingdom 2 32930 Q.5
Total 571 263,713 2,2

The variation in number of recaptures reported per 1000
tons fished is exceedingly high. The Greenlanders reported 5 times
as many as the Portuguese; and thesé latter 4-5 times as many as
Iceland, Germany and United Kingdom; these again 8-5 times as many
as France and Spain.

Facing such great variation, the guestion arises: Can it
be attributed solely to the fleets' varying degree of opportunity of
catching tagged cod, to area fished, to method of fishing; or must we
assume that part of the varlation is due to a more or less attentive
watch for tagged fish and to the degree of efficiency of the report-
ing systems?

To answer this gquestion the distribution of the fisheries
of the different fishing fleets within the subarea will be considered
In connection with the distribution of the tagging experiments and of
tagged cod.

A conslderable part of the Danish taggings are carried out
in coastal waters and fjlords (in 1954+55 2,802 iIn c¢oastal waters and
3,485 on the banks). As coastal waters and fjords cover a smallew
area than the banks, the density of the tagged cod must be greater
there where only the Greenlarders fish. This may well account - at
any rate partly - for the high number of recaptures by the
Greenlanders,

The fisheries of the other countries are carried out on the

banks or near the hanks.

Their landings from the various subdivi-
sions (also those of the Greenlanders) were as follows for 1955:

Landings,

round fresh 1A 1B 1C 1D 1E 1F Total
1955 Ts. % Ts, % Ts. % Ts. £ Is, % Tons
Faroces 3381 6,80k 19 6,446 18 18,980 53 2,149 6 1,074 3 35,811
France 9 9,162 27 6,912 20 17,586 52 LLh7 1 34,116
Germany 6,904 96 34 b 7,248
Greenlanders 591 3 5,523 28 3,225 17 L,061 21 2,773 14 3,61k 18 19,787
Iceland 691 1,695 19 1,605 18 4,727 53 535 6 268 3 8,919
Norway 1,990 5 10,347 24 9,479 22 12,488 29 74830 18 840 2 L42,97%
Portugal 36,161 3% 19,888 19 47,636 L6 103,685
Spain 7 2,060 28 5,265 72 7433
UK. 1,152 23 3,893 77 5,045
Total 3,037 1 69,699 26 49,615 19 118,799 45 14,078 5 9,689 4 264,917

It should be noted that the landings of the Faroes and
Iceland are not yet reported by subdivisicuey they are separated
here by using the percentape landings fro: the other countries
(excluding ".K. with landings from only 1D and 1F). For Norway
only about hall the landings are seporated by subdivisions, the
remalnder is diutribnted 1n the fnble by applying the percentages
of thet part uhieh is cepersted b subdivisions.

Boenwnnoﬂo/3o

E3



%l __
% L i
Far - 4
zo_ogﬁ;J. .
i .
T Ak

| P
40 tFrance [ i

20t |'~—_'f
| :

LB
8of 4
6C  Gev-

mamy
40¢

B il

Fig.) - I':rcent=pe | ulines

of cod by subdivisions in 1955. \—1?‘— - _1;53“ :E_S" =T - - - Cg

- 4o

-3 .

It is apparent that by far the main part
(90%) comes from gubdivisicns B, € and D. The
other three subdivisions, the northern A and the
two scouthern E and F, yield only respectively 1,
5, and 4%, D yields 45% or almost twice as much
as B and C, these latter respectively 26 and 19%.

Fig.l shows for each nation its percent-
age landlnegs by subdivisions in 1955. U.K. is
outstanding from the other countries as far as it
mainly (77%) fishes the southern subdivision F,
where the other nations (apart from the Greenian-
ders) hardly fish. In the northernmost subdivi-
sion, A, no important filshery is carried out by
any of the nations. The Greenlanders' fishery
1s rather evenly distributed between B-F, and
that of Norway between B-E. The other countries
concentrate thelr fisherles in B, C and Dj
Portugal and Spain fished in 1955 only 1n these
areas,

The percentage landings of each
country in B, C and D are as follows:

100% Faroces

100% Nerway
99% Greenlanders
96% United Kingdom
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5.2 — Numbers of cod tegged in offehore waters of
West Greenlend in 1953-55 by Denmark~D and Norway-¥.
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The distribution ol tagged cod in Subarea 1 is shown in Flg.2
giving the numbers tagged in offshore waters in 1953-5% by Denmark and
Norway, the two countries carrying out taggings in these years. Very
few cod were tagpged in the northern (&) and southern (B and F) subdi-
visions., In the other three subdivisions, the following numbers were

tagged in 1953-55: 2
NonTa%ged per 1000 km.
W

Denmparik  Nor: Tot%] hin 100m F
1B 1,603 15“'{3!; 2,160 T 7%

ic 993 655 1,648 75
1D 1,279 oy 1279 71
Total 3,875 1,2135 5,087

The area within the 100 fathom contour is considered as the
cod" area. It appears from the figuresz that almost the same numbers
were tagged per square unit in the three subdivisions.

The numbers tagged over three years of course do not give the
real density of tagged cod in 1955. The numbers for 19%3 and 1954
will have been reduced. The numbers tagged in 1955 - mostly in July -
will only have been tagged during around one-third of the fishing
season, which extends In the maln from May to October. In order to
arrive at a better estimate of the number of tagzed cod present in
1955, the following table has been complled; here the numbers tagged
in 1953 and 1954+ are reduced with 30 and 15% to allow for mortality,
those for 1955 with 33% as they were only there for the latter two-
thirds of the fishing season:

B C D
195 1,143-30% = 800 469-30% = 328 350-30% = 245
19 6%2-15% = 537  779-15% = 662  647-15% = 550
1955 385-33% = 258 401-33% = 2 682-33% = J.HE
Total 1,595 1,259 9
No. per km.2 of cod area 55 57 55

This calculation shows also a fairly uniform density of tag-
ged cod in the three subdivisions B, C and D in the fishing season of
1955, Thus there is good reason to assume that the fleets fishing in
thls area would have about the same possibility of taking tagged cod,
wherever they fish. This the more so as cod undertake seasonal migra-
tions covering all three subdivisions {(efr, Norwegian research report
1954, Ann. Proc. Vol,.5), ‘

ol e_sRepper 1000 s. United Kingdom takes only 23% of its
1000 t—» 9% culch % landings from B, C and D where taggling
ts.| ] rainly 1s earried out, The opportunity

2 mhrean 4100 for its fleet to take tagged cod 1s there-

kg

. fore onily small, The small number of tag-
50 ged cod per 1000 ts. caught (0.5) can be

_ explained by this fact. The Greenlanders
are, for reasons already stated, net con-
¢ldered in this respeet. The other {ish-

1

T U2, G

T3 & E'g 33 ing fleets carry out, as already shown,

Tadb3 ] their main fishery (75-100%) in B, C and
a0 VN L D s D, and as the density of tagged cod can

Fig.3 - No.of Fecaptures reported  be assumed to “e the same within these
per 1000 tons fished compared with three subdivisions, they should have much
the catch in Suldivisions B, C, D, the Same opportunit- {or ecapturing tagged
of the fleet's whole caich. cod,

Howe7er., he numbers of re.zptured taigped cod vary consider-
ably among the ficsis, Flg.d z2hvwe for tv2u:s fleets the numbers
reported per L000 t3. rished und thr only =light variation of the
percentage cf the'r landings from B, C =nd D.

1) 4 considerabie pore 2f e Norwegtson Taggings were carried out in
Holsteinsborg Doep at the boerder titween B and C; these mumbers
have here baen divided between B znd C {on the map, Fig.2 they
are noted as tagged in B), sovacomsssdTe
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Portugal, with by far the nhighest number of recovery reports
per 1000 ts. fished, has by far the largest landing from the region.
The landings by the other countries are around one-third or less of the
Portugese. It might therefore be assumed that thelr low numbers repor-
ted are caused by thelr rather few vessels happening to flsh 1in places
where few tagged cod would be present. This explenation is, however,
hardly valid; all vessels would endeavour to fish in areas where cod
are abundant, i.e. in more or less the same parts of the regions.

Phere are two exceptions, viz. the German and Icelandle fleets which
in 1955 fished mainly lor redfish:

Landings 1n tons Cod Redfish
Germany 7,248 14,586
Iceland 8,919 17,983

Redfish are mainly caught in the outer area of the banks and
on the slopes, in areas where cod (and tagged cod) would be less abun-
dant. In this fact may be found an explanation for the comparatively
low reports of recoveries by these two countries compared with Portugal.

Although there thus 1s some reason to assume that each of
the fleets has not guite the same opportunity for catching tagged cod,
the very great difference in numbers of reported recaptures per 1000
tons fished (from 0.1 to 2,5, see Fig.3) makes it impossible to dis-
regard the possibility that the difference 1is due to a different hand-
1ing of the fish caught, to a differing opportunity for reporting the
numbers of tagged cod actually caught.

If this be so, the numbers reported do not in thelr entirety
give the full picture of the numbers of tagped cod actually caught.
The following table shows how many recaptures could have been expected
in 1955 from the Danish tagping experiments if all fleets (except the
Greenlanders' and United Kingdom) had reported to the same degree
(2.5 per 1000 ts. landed) as the Portuguese:

Cateh in B, C and D * *‘Numpers of Tagged Cod
ig 1000 tons Actuslly Reported Io Be BExpected

Greenlanders 13 271 Egl
Faroes 33 7 8&
France 3 b

Germany g L 17
Iceland 7 20
Norway 32 16 81
Portugal 104 259 259
Spain 7 1 19
U.K. ' i 2 2
Total 239 571 836

The increase is from 571 to 836, or L6%.

Prom the Danish 1954 taggings a recapture of 10% was repor-
ted for 1955, According to the above calculation the percentage
should have heen 15, meaning that a conversion factor of 1.5 should
be applied to the actual percentage recapture to bring it a step
closer to reallty.

There 1s, however, hardly reascn to assume that the Portu-
guese reports of recaptures, although by fa: the highest of those of
the foreign fleats. are bhased on a complei{r reporting of recapturas.
The big step from the Portuguese 2,5 per ~000 tons to the Greenlan-
ders' 13.6 makes this rather doubtful, even considering the Green-
landers' better opportunity for capturing tagged cod.

A certain check cn the Portupese figure can be obtained by
. comparing the pumbers reported by the two aifferent Portuguese fleets
fishing in the subarea, the dory vessels and the trawlers.
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The following table shows, from lists published in "Jornal
do Pescador", Lisbon, for the twe fleets and for Subdivisions B, C
and D the numbers of Danish and Norweglan tagged cod caught and
reported in 1955, together with catches in 1000 tons and numbers
reported per 1000 tons:

Numbers of Tagged Cod Catch in Numbers Rep.

Subdivision Gear Reported 1000 tons  per L00Q Tons
B Tran 3 20‘4' 1025
Dory 100 33.7 2,97
Total 103 36.1 2,84
c Trawl 23 10.5 2.19
Dory 69 9.4 7.3%
Total 92 19.9 L4.60
D Trawl Ly 29.9 1.50
Dory kg 17.7 2,78
Total 9)+ ,"'7-6 l=98
Trawl 71 42.8 1,66
B, Capi D Dory 218 60.8 3.59
Total 289 103.6 . 2.79

The final figure in this table, 2.79, is a little higher
than that glven In the preceding pages owing to the inclusion of the
Norweglan tagged cod.

Fig.4 shows the figures in graphic form. The highest num-
ber of reported recaptures per 1000 tons comes from C, both for dory
vessels and trawlers, B and D yleld about _the same numbers,

For the three subdivisions-

%g,ﬂ separately and taken together there 1s a
1000 Do conslderable difference 1in the number of
ts [ AYOTY - Subdiv.] recantures reported by the two fleets, the
PR B C*DN dory vessels reporting about twice as many
6 v 4 PP as the trawlers (3.59 against 1.66). This
[ Y difference could be explained by cne or
4t ,f ' v L i more of the following causes:
! T4 Do,
-._“‘ 1. A tagged cod might be more easily
2r ./'\! 1r . caught compared to a non-tagged cod
Trawl
Taw '—] by hooks (dory) than by trawl.
! ! i L1 2, The dory fleets might fish in areas
subd £ C D Trawl with a greater density of tagged fish
- and than the trawlers.
Dory 3. Tagged cod are more easlly observed
; in dory than in trawl fishery.
Fig.4 - Numbers of receptures re-
ported per 1000 toms lended by ad.l. The Danlish and Norweglan tags are
Portaguese trawlers and dory external tags, either plastic tags or
veasals in 195% in the various Petersen disk tags, fastened to the gill
Subdivisions B, C, nnd D (left), cover. There is no reason to assume that
and in the thras subdivisions a cod tagged in this way would be more
together (right). easlly caught by hooits than by trawls.

Rather the opposite could be expected.

ad.2. The distribution of the Portuguese
dory and trawl f{ishery in 1955 1s shown by
subdivisions in Flg.5. In that year
Portugal fished only in B, C and D, the
landings from B and D belng considerably
larger than those from C (see also table
p. 6). There was a great difference in
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the distribution of the two fisheries,
Trawl fishing was only very small in B
(2-3000 tons?, where. however, the lar-
gest dory fishery (34,000 tons) occeurs.
In C the two fisherles were of almost
the same size (9-10,000 tons). In D
trawl fishery predominated (30,000 tons
agalnst 18,0005‘°

There remains the possibility
thet within the subdivisions one of the
isheries is restricted to certain grounds
and that these may happen %o have a com-
paratively great density of tagged cod.
Trawl Tishery will be restricted to areas
with a rather even bottom. Dory fishing
will not be to that degree dependent on
the nature of the bottom. The main part -
if not all - of the cod uszed for tagging
are caught on hooks; it might therefore be
expected that the tapgings were mainly car-
rled out in places where hook (dory) fish-
ing is prevalent. 1In the present case
this hardly applies as most of the tag~
gings, 3,875 out of 5,087, are carried out
from "Dana™ during its researches which
are distributed evenly over the fishing
area. The map, Fig.6, shows the Horwegian
and Danish tagging localities, 1953~55;
they are fairly equally spread over the
fishing area of B, C and D.

No information is published of
the distribution of the Portuguese fishery
within each of the subdivisions. However,
the tagging recaptures are reported by
fishing grounds, and by using them a more
detailed picture can be obtained. The
map, Fig,7, shows for 1955 the number of
recaptures reported for each of the fish-
ing grounds, " For 1B, the tagging reports
Teveal the same as the landings, that the
fishery here 1s almost exclusively by
dories. In the northern and central part
of 1C the fishery is also almost exclusive~
ly by dories, In the souther part, Banana
Bank, however, trawl [ishery 1s absolutely
predominant., In 1D both fisheries are of
Importance on Fylla Bank, dory fishing
beinp, however, most nsed. In the southern
part of 1D trawl t'ishery alone is carried
out, i.e. Judging from tagging recoveries.

Thus - apart from Fyllas Bank -
the areas of the two fisheries are rather
well separated from one another, However
considering that the density of tagged cod
can he regarded as fairly equal, we may
well be justified in assuming that both
Ileets would hae about the same possibi-
L1ty to catch "agged cod. This leaves us
the third c:. s to constder,

ad.3. Are cagged cod more easily observed
by dory f:shing than by trawl fishing? On
boara the ressels the handling of dory-
caught and trawl-caught cod (cleaning,

ooonnnaquo/so
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sorting, salting) is about the samej but In addition to this, each
dory-caught cod has been handled individually once, when hauled into
the dory and taken off the hock, and almost individually when forked
from the dory to the deck of the vessel, There can be hardly any
doubt that the opportunlty for observing tagged cod 1s greater and
better in dory fishery than 1n trawl fishery. We are therefore
forced to admit the possibility or even probability of a large num-
ber - about one-half -~ of the recoveries being lost in the travl
fishery. 1In cases where internal marks are used, thls, of course,
does not apply; internal marks are much 1n use in Subarea 3.

Finally it might, however, be argued that only one year,
only 269 recoveries, are considered, and that it might be just chance
that has caused the difference between the two fleets. However, the
fact that the difference exists not only ln the total, but also for
each of the three subdivisions (see Fig.4), speaks against mere
chance as an explanation.

The Portuguese dorles report 3.5% recaptures per 1000 tons
fished, the trawlers only 1.66. Assuming that the above reasoning
1s Just, this means that around half of the actual recoveries of —
tagged cod are overlooked in the trawl fishery, not only the Portu-
guese, but trawl fishery on the whole. To make trawl recaptures com-
parable to dory {(hook) recaptures, a conversion factor of 2.0 has to
be applied. When applylng the factor 2.0 on all trawl~caught cod,
We get the following table of recaptures, 1955:

Fumber of Denish Tegged Cod ~ Tobt. Trawl. [ecaptures from Trawl Recapt. Total
Actuslly Expected Froni Land. Land. Exp. from corrected from Caleulated
Reparted Portuguese Yiec, 1000 1000 Portuguese by using other Kecaptures

' {n 1955 % (Table p,5) _ Tone Tons rec.% C.F. 2.0 Fishories
. Greenldnders 271 271 20 0 0 G- 271 271
TFarces 7 83 16 18 42 8y Coul 125
France Yy By k2 34 By 168 0 168
Germany Y 17 7 7 17 34 .0 34
Iceland 7 pe] 9 9 20 40 o 40
Norwsy 16 81 43 4 8 16 73 89
Portugal 259 259 104 43 107 214 152 166
Spain 1 19 77 19 38 ¢ 38
U.K. 2_ 2 4 y 2 4 0 4
Total 571 836 268 126 299 598 537 1,135

The final figure means that whereas in 1955 571 tagging
recaptures were reported, this figure should have been 1,135, provi-
ded that the same reported numbers per 1000 tons catch as the
Portuguese was applied for the other countries (apart from CGreen-~
landers and United Kingdom), and that a conversion factor of 2.0
was applied on trawl recaptures.

The so adjusted figure is twice that actually reported.
This means f.i. that the Danish figure for the recapture in 1954/5%
of cod tagged in 195% of ca. 10% should be 20%,

It may well be argned that some of the factors influencing
the number of recaptures have not been correctly judged, and that
posslbly others have been disregarded; this especially is posaible
where detalled distribution of the various fisheries and density of
tagged cod are concerned, It can however, huirdly be doubted that the
percentapge reporied of actually captured tazged cod varies greatly
from fleet 1o fleet.

The 11igure: arriveld ati here msy Jerve as a warning that tag-
ging results when achleved througn a compilation or a comparison of
recoverles by different fighing fieets can be highly misleading, part-
ly due to the varying poscibllity ot observing tagged fish in the
-various fishing fleets, partly from a more or less efficient report-
ing system. The remedies can be: mure conspicuous, eye-catching tags,

increased propaganda (information and rewards) for the crews, and
{gg% %E 335 of "the reporting along tire line from fishermen to research

-
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