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The Special Working Group on Stock Assessment of yellowfin
tuna assigned at the Second Regular Meeting of ICCAT (Madrid,
November-Decenber, 1971), net in Abidjan June 12-16, 1972 under
the chairmanship of Dr. J.C. ILe Guen.

The group was welcomed by Ivory Coast Minister of Animal
Production Dicoh Garba, whose Government hosted the neeting. A
list of the participants is attached as Annex 1.

A, Fonteneau and W. Lenarz were elected Rapporteurs and were
assisted by several other members of the group.

I. YELLOWFIN AND SKIPJACK CATCHES

Estinated catches of yellowfin and skipjack are shown in
Table 1 and plotted in Fig. 1. Skipjack catches are included
because varying amounts of surface fishing effort are devoted to
this species. The total catch of yellowfin declined between
1963 and 1967, increased sharply between 1967 and 1969, and de~
creased between 1969 and 1971. The highest catch of yellowfin
occurred in 1969. The major portion of the yellowfin catch was
taken by the longline fishery prior to 1965. After that year the
surface fishery has produced the majority of the catch. Contrary
to a slightly increasing trend shown in the ysllowfin catch, a
definite upward trend is observed in the case of skipjack. The
total catch of yellowfin and skipjack has increased considerably
during the period. The highest combined catch occurred in 1971
when about 150,000 tons of yellowfin and skipjack were landed.

Available data on nonminal effortv indicate that longline
effort increased between 1963 and 1965, then decreased as
Japanese effort was reduced and, since 1968, has increased as
Korea and Taiwan have expanded their fleets. Effort in the sur-
face fishery has increased. Since 1967, the introduction of
large purse seiners has added considerably to the surface effort.
The sharp increase in total catch of yellowfin and skipjack
probably reflects an increase in nominal effort of the surface
fishery. In the last two years the yellowfin catch by the sur-
face fishery has remained constant, the skipjack catch has in-
creased from 58,000 to 81,000 M.T., and yellowfin catch by the
longline fishery has decreased fron 51,000 to 24,000 M.T.

II. NOMINAL EFFORT

R Reported effort of the Japanese longline, French-Cote
d Ivoirean-Senegalese (FIS) surface gears.and American large
purse seiners are shown in Table 2. Nominal effort by FIS average
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Y Fishing effort refers to fishing mortalify° Nominal effort
refers to reported effort and may not be proportional to
fishing mortality. :
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selners has remained fairly constant. Nominal effort by large
American purse seiners increased sharply between 1967 and 1970,
and then dropped sharply in 1971.

Table 3 presents number of longliners, baitboats and purse
seiners that fished for tropical tunas in the Atlantic. The
table is incomplete but probably includes most of the effort
between 1969 and 1971. While the number of baitboats dropped
between 1969 and 1971, the number of longliners and purse
seiners increased. The average size of purse seiners showed an
upward trend during the same period.

IIT. INDICES OF ABUNDANCE

Data on catches per unit effort for several sections of the
fishery are presented in Table 4. It is hoped that each of these
provides an index of abundance for certain sizes of fish in a
particular area. ZFEach index is subject to the usual sources of
error involved in any measure of catch per unit effort; such as
change in the skill or behavior of fishermen, especially in a
new fighery, changes in the size and performance of vessels,
sampling variations when only a few vessels are operating, etc.
As indicated below, certain individual points have been omitted
because of such probable errors. Within certain fleets the re=
lative performance of difference size-classes of vessels was
calculated in the usual way. ‘

The above account for only some of the differences in trends
observed in Table 4. The major cause for such differences is
that abundance indices for different groups of fish are being
estimated. For example, longline data refer to large fish,
which have steadily declined since the onset of heavy fishing,
while data for surface fisheries refer to all sizes of fish in
specific and somewhat localized areas.

Although the precise population structure of Atlantic
yellowfin is not known, it is clear that at least when the figh
are small, they form a number of distinguishable groups. On the
other hand, even if the large adult fish do not mix completely,
the longline fishery does cover essentially the whole distribu-
tion range of large yellowfin in the Atlantic, so that catch per
unit effort of longliners can be treated as an index of abundance
of the large fish considered as a unit. For convenience, the
eastern Atlantic has been divided here into three areas (Fig. 2)
for the purpose of analysis of the surface fisheries.



1. East of the Greenwich meridian (including the
Pointe-Noire fishery). ‘

2. West of the Greenwich meridian. and south of 10@N
(including the Abidjan fishery}° .

5. North of 109N (including the Dakar fishery).

The lines have been set according to fishing areas adopted
for FIS fleet statistics. It is emphasized that these divisions
are provisional and somewhat arbitrary. The dividing line along
the Greenwich meridian cuts through a major concentration of UsS.
purse seine fighing and it should probably be moved.. As a guide=
line to possible modification of abundance, it is recommended
that a single chart should be prepared before the next meeting
of the Standing Committee on Research and Statistics, to show’
distribution of total catches, by 12 or 59 squares, of all sur-=
face fisheries for which data are available.

Standardized catches per unit effort in each area are shown
in Table 5. For easy comparison, the figures for each gear have
been expressed in percentages for the years 1969-1971. There is
reasonable agreement between the indices obtained from different
gears. The relation among indices of different gears is better
within areas than when the areas are combined. The unweighted
mean of the available indices has been used as our best single
index of abundance in each area. The indices for the three
areas then need to be combined to provide a single index of the
abundance of yellowfin tuna, of the sizes available to these
surface fishing gears. Again, lacking any strong reason for
using any other weighting, e.g., according to the areas of the
three regions, the simple arithmetic mean has been used.

In addition to these indices of abundance of all yellowfin,
the catches per unit effort can be used in conjunction with size
composition data to provide indices of abundance of particular
size or age classes (Figs. 3-6). Of particular/ihterest in
this regard are trends in the CPUE of the incoming year clags
to the northern and southern areas respectively. The apparent
increasing trend is theérefore encouraging and might suggest that
the reduction in abundance of large adult fish has not yet shown
an effect on recruitment. However, actual catches of these
sizes of fish (of incoming year class) depend, possibly to a
considerable extent, on the degree of the fishermen’s interest
in them and effort they concentrate on same. With the decline
in large fish, such interest might grow and therefore the in-
creasing trend in CPUE may be on artifact. Caution should be
exercised in the interpretation of these data.



IV.~ RELATION BETWEEN TOTAL CATCH AND EFFORT

Sets of figures plotting catch, or catch per unit effort,
against effort were made using estimates of catch, effort and
catch per unit effort data (Figs. 7-9). Three relations were
plotted. '

1. For longline fisheries alone (Fig. 7).
2. Por surface fisheries alone (Fig. 8).
3. For total fishery (Fig. 9).

Fig. 7, in agreement with previous analyses (FAO Miami
report, Hayasi et al), shows that longline effort is beyond
the level at which further increase in fishing yields no significant
increase in total catch. This asymptotic level of total longline
catch has fallen in the last decade, following the increase in sur-
face catches and resultant decrease in recruitment to the longline
fishery. The curves labelled I, II and III in Fig. 7 suggest
the nmature of changes in the production curve of the longline
fishery as recruitment was reduced.

Fig. 8 shows the relationship, for the surface fishery, be-
tween catch and effort given in Table 5. The figure suggests
that present fishing effort is approaching the level beyond which
increasing effort yields no appreciable increase in catch. The
same data are presented somewhat differently in Fig. 10, where the
index of abundance in one year has been plotted against the mean
of fishing effort for that year and the previous one. Fig., 10
also shows the corresponding relation between catch and effort.
This procedure is believed to give a better representation of
equilibrium relations between catch, index of abundance, and ef-
fort in a fishery in which the effort is changing rapidly from
year to year. '

It should be noted that the surface fishery is restricted
to the eastern part of the Atlantic and the results apply only to
the fish in this area. If, as is likely, there is only slow mix-
ing among fish further westward, increased surface catches could
be achieved from greater fishing on western fish.

_ Fig. 10 needs to be interpreted with caution because of the
interactions between surface and longline fisheries. There is
considerable overlap in sizes of the catch in the two fisheries
(see Fig. 11). During the period under analysis there have been
considerable changes in longline effort that could have affected
the CPUE in the surface fishery. Also, as discussed above, in-
creased surface fishing reduced recruitment to the longline
fishery, so that the trends in total catch as well as trends in
the surface catch should be considered with changes in surface
effort. '



An attempt is made in Fig. 9 to take these effects into
account. Total catch has been plotted here against the total
effort by all gears, i.e., total catch divided by the index of
abundance in the surface fishery as given in Table 5. Though this
index is not the best measure of abundance of larger fish ex-
ploited by the longline fishery, and may in later years over-
estimate their abundance and hence underestimate the longline
effort, this procedure is believed the best simple approxima-
tion to the total effort. This figure shows that, as in the
surface and longline fisheries considered separately, the curve
flattens out at the present high level of effort. This conclu~
sion is in agreement with those based on the yield-per-recruit
analyses discussed in the following section.

Total yield-per-recruit for both surface and longline
fisheries was prepared by Hayasi et al (Fig. 12). When their
estimates of present values of F,”1.6., about 1.0 for surface
fishery and about 2.0 for longline fishery, were plotted, they
concluded that further increases in either fishery may not re-
sult in substantial increase in yield.

It should be emphasized that yield-per-recruit analyses
explicity exclude any consideration of the effect of the fishery
on the level of recruitment. The same is also more or less true
of catch and effort analyses, since changes in recruitment, if
any, would take at least one generation to become effective, where-
as the higher levels of effort have only occurred for a short
period. At some low level of adult stock the average recruitment
must be reduced, but it is not known at what adult stock level
this effect becomes significant. There is a possibility that
this critical level might be approached if fishing effort is
increased. Since increasing effort will not give much increase
in catch-per-recruit, and may cause a reduction in recruitment
and therefore in total catch, the group believes it would be de~
sirable to discourage any rapid increase in fishing beyond the
present level, particularly in the existing geographical boundaries
of the surface fishery of the eastern Atlantic,

V. YIELD-PER-RECRUIT

The Working Group discussed bPapers prepared by Lenarz and
Sakagawa, and Joseph and Tomlinson on yield-per-recruit in the
Atlantic yellowfin fishery. It was agreed that such analyses
are complicated by the presence of gear types which harvest
different and varying proportions of the Lotal catch for each
length or age of yellowfin. The surface fishing gear, bait-
boats and small and large purse seiners, catch about twice the
tonnage taken by the longline gear, with half of this being from
the range of sizes harvested by the longline fleet (Fig. 11).
Thus, surface gears for the years shown take one-third of the



total yellowfin catch before the fish are recruited to the
longline fighery and then compete directly with these vessels
for the remainder of the catch (Figg 11).

Yield-per-recruit analysis is:limiféd by the Quaiity of
information on sizes of yellowfin harvested by the fishery, -
on growth rates, and on natural and fishing mortality.

Lenarz and Sakagawa evaluated the effect on yield-=per-recruit
of changes in recruitment size and in instantaneous rate of fishing
mortality. Joseph and Tomlinson utilized a similar technique
to examine yield-per-recruit, but in addition partitioned fish-
ing mortality by size increments, by type of gear, over the
range of sizes of yellowfin taken by the fishery in recent years.
This permitted examination of the effects of changes in recruit-
ment size and fishing effort. on the yields by each gear type.

The studies indicated that at low levels of fishing effort
(for example, = .2) the yield-per-recruit would not be in-
creased measurably by any increase in the size of first cap-
ture. However, if fishing mortality is higher (for example,
1.0 and above), an increase in the size of recruitment to the
optimum level indicated in Table 6 would result in about a 10%
increase in yield-per-recruit. In addition, this increase in
the entering size would shift the share of total catch among
the gears. Baitboats, which take a high percentage of smaller
sizes, would suffer a loss of share, while the small purse
seiners, large purse seiners, and the longline vessels divide
the gains. It was noted that size regulations could cause un-
anticipated changes in fishing strategy that might change size
specificity of fishing mortality. Thus, yield may be affected
in an unpredictable fashion by size regulations.

The Working Party discussed the difficulties in increasing
the size of yellowfin caught. If fishermen cannot digtinguish
sizes of tuna in the water and/or there is a wide variety of
sizes within schools, it isg likely that many fish below the
minimum size will be captured and discarded. Most of the dis-
carded yellowfin will be dead and thus wasted. Fishing on mixed
schools of skipjack and small yellowfin will result in additional
wastage of undersized yellowfin that would be discarded under
minimum size regulations. The losses from these effects follow-
ing establishment of minimum size regulations may exceed the gains
that may be expected fronm Yield-per-recruit calculations.

No data are available on the relationship between small
yellowfin and skipjack and limited information is available on _
the distribution of yellowfin by size within single schools fished
by the surface gear in the Atlantic fishery (Table 7)., The latter
indicates substantial mixing (5 of 12 schools sampled) of yellow-
fin below 5 Kg. with larger yellowfin. The Working Group
strongly recommends that more effort be devoted to this problem
in the Atlantic.
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Extensive data on single school relationships are available
for the eastern Pacific surface fishery (Calkins, 1965) and in-
dicate that the tendency to aggregate by size is stronger than the
tendency to aggregate by species. In addition (Calking, 1965),
there was sufficient size variation among pure schools of yellow-
fin to greatly complicate any nanagement progran ained at maxi-
nizing the yield-per-recruit through an increase in size at first
"~ capture. '

However, the isopleth diagrams presented to the group in-
dicated that a reduction of the size at first capture below the
present value would substantially reduce the yield-per-recruit.
Therefore, any future shift in fishing effort to very small sizes
should be prevented. The regulation of minimum landing size of
3.2 Kg. edicted in Senegal, the Ivory Coast and the Congo, should
help prevent a decrease in the size of first capture.

VI. ESTIMATION OF MORTALITY RATES

It should be mentioned at the outset that in most instances
catch-per-unit statistics are utilized for estimating nmortality
rates. As indicated in Section III, these statistics are subject
to various sources of error. Therefore, we emphasize that there
nay be errors in the nmortality rates that are related to errors

in CPUE.

We next consider the estimation of Z and F. These are
treated simultaneously in the next section because the value of
M for yellowfin tuna in the Atlantic is assumed to be sgimilar to
the value of M estimated for yellowfin tuna in the Pacific Ocean
(M = 0.8). Under this assumption an estimate of Z autonatically
produces an estinmate of F, and an estimate of F automatically pro-
duces an estimate of Z. Some feeling was expressed that an es-
timate of M = 0.6 night be better than an estimate of M = 0.8,

VII. ESTINMATION OF Z, F, and M

Several estimates of Z were presented. Fonteneau used the
nethod of Pianet and Le Hir (1972). The results are shown in
Table 8. These show values of Z = 1.7 for ice boats, Z = 2.5
for baitboats, and Z = 1.2 for French mediunm purse seiners (the
average of these values is 1.8). The method used involves taking
the ratios of the apparent abundance of successive year classes
and, as nentioned above, the assumption that our neasures of
CPUE are proportional to abundance, as well as the use of a growth
curve to estimate age groups of yellowfin require evaluation.

The value of 7z for baitboat fishery must have been overestinated,
since availability of fish to this fishery declines very rapidly
with the age of the fish,

The paper by Lenarz and Sakagawa presented several methods
for estinmation of Z. The log CPUE estimates by year classes
were regressed on age to obtain estinmation of Z. These are



presented in Table 10 in above paper, reproduced herein as

Table 9. There does not appear to be a striking time trend in
these values of Z. This may relate either to a real absence of
trend or to an existing trend being nasked by the vagaries of
the estimation procedure. In addition, the same problem of re-
presentativeness of CPUE and the growth estimate obtains. We
note that the average estinate of Lenarz and Sakagawa is sinilar
to that obtained by Fonteneau. As indicated above, these es-
tinates of Z give estimates of F under the above mentioned
assunption on natural nortality: :

Additional estimates of F were made in the paper presented
by Joseph and Tomlinson. These were made using combined 1967-71
size composition data, a growth estinate and an iterative solu-
tion of the catch equation. These gave size specific values
of F as high as about 0.6 but were, on the average, about 0.25.
Using the assumption of 0.8 for natural mortality therefore
produces average values of Z of about 1,05, There was some feel-
ing that the value of Z = 1,05 might be too lows On the other
hand, the value of Z = 1.8 might be too high. Additional es-
tinates of F were made in Lenarz and Sakagawa based on estinmated
reducfion in recruitment to the longline fishery, using the
fornula
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This method is based on the work of Suda (1970).

There are several assumptions in this method and these are
discussed in above paper. Given the assumption the simple method
indicates about a 10-fold increase in average F from the late
1950°s to a value of 1.2 in the early 1970 s.

A calculation by Hayasi et al approximated the F caused by
longline fishing in 1969 as 2.1, and F caused by surfaee fishing
in 1967 as 0.4, They assumed that F was about 2.0 for longline
fishing and 0.9 for surface fishing in 1970. They concluded
that these values ghould be subjected to further examination.

Many assumptions are involved in estimating Z, It does,
however, appear that in recent years Z is somewhat less than 1.8,

Estimates of t'p

It was pointed out in Lenarz and Sakagawa that the usual
computations of yield isopleths or other indices of best size
of first capture give correct "knife-edge" results. Given that
the fishery does not select fish on a "knife-~edge" basis, is the



size of first capture greater or less than the reconnended
"knife-edge" value? As a special case, where Z is constant
and the exponential nodel holds, the nean size of first cap-
ture can be calculated fromn Z and the average age of the catch.
The mean size of first capture thus calculated is equivalent to
the size of first capture that would occur if "knife-edge"
recrulitment occurred.

VIITI. THE DATA PROBLEM

The Working Group was pleased to note that considerable
progress has been made since the 1971 SCRS neeting in inproving
data on yellowfin and skipjack fishing in the Atlantic. Catches
by size of yellowfin were mnade available for the longline fishery
of Japan (Table 10) - 1965-1970 - combined surface fisheries of
France, the Ivory Coast and Senegal (FIS) (Table 11) - 1969-1971 -
and combined purse seine fishery of the U.%.A., Canada and Panana
(Anerica) (Table 12) 1968-1971. Catch per effort by 19 square and
in sumnarized form were presented for the FIS fleets for 1969-71.
Korea and Taiwan contributed catch and effort data by 59 square
for 1966-1970 and 1967-1969, respectively, and Japan presented
catch per effort statistics for its purse seiner fleet in addi-
tion to the longline data. Catch statistics of Spain have been
inproved through the efforts of the Spanish Governnent and
ICCAT, :

Although the data have been improved, the Working Party was
still hindered in its work due to inadequacy of some of the data,
Sunmaries of data supplied by countries that fish for yellowfin
in the Atlantic are shown in Tables 13, 14 and 15. These tables
note some of the shortcomings in the data. At present, data
prior to 1969 for France and Senegal, an inportant component of
the surface fishery, needs to be compiled. This work is already
in progress and it is hoped that significant improvement will be
nade in tine for the 1972 meeting of the SCRS.

_ The Working Party observed that the length frequency sampling
prograns differ among countries. In some cases size and fre-
quency of samples were inadequate and in others it was suggested
that more effort than was necessary may have been devoted to
length frequencies. The Working Party noted with interest that
the IATTC is investigating its length frequency sampling progran.
Meanwhile it was suggested that member countries use the ICCAT
"Field Manual for Statistical and Biological Sampling" as a guide-
line for designing length frequency sampling programs.
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The W-rking Party recognized that the ICCAT Secretariat
has been in contact with fishing nations in an attenpt to en-
courage inprovement in the collection and compiiation of statis-
tics. However, the Working Party is aware that further efforts
along these lines are required. The Working Party reconmended
that the Executive Secretary continue in his efforts, corres-
ponding with fishing nations, indicating the positive and nega-
tive points of data supplied to ICCAT, and recommending specific
neans for improving their contributions: Such efforts should be
directed towards those countries which account for the najor por-
tion (90%) of each of the surface and longline catches. The
Working Party also noted that there is occasionally a considerable
delay in reporting statistics. It may be necessary to imple=
nent management measures in the near future. The Working Party
recomnended that in his correspondence with fishing nations the
Executive Secretary stress the importance of timeliness in
statistical reporting. Such correspondence should be initiated
as soon as possible so that the results will be available in
time for the 1972 meeting of the SCRS.
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TARLE 2 =

1965

1

066 1967

JAPANACE N
LONGTINE (1. 000.000'S hookz)  97.6

France-Ivory Coast-lenegal
(IFizhing doys)
Tce boots
Bait boats
Avevage purse seiners
Laxrre purse ceiners

American large purse seiners
(fizhing days)

2

53,8 31.2

129

RETORTED ZFPORT STATTITIC LT ATTALTIC

1970

197

52.5

1968

1969

2062 29.7 41.6

5585 2276
B5T5 5757
11830 11251 12323

2900 6706

1818 2253
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Table 4

SEVERAL SECTIONS OF THE ATIANTIC YELLOWLIN

CATCHES PER UNIT EFFORT

AREA 1

Pointe Noire BB t/day at sea

Pointe Noire PSS t/day at sea

;French BB
French MPS
I'rench LIPS
Angola

BB with ice
BR

MPB

IPS
AREA 3
Dalkar BB
BB w/ice
BB

Ay

Ladio

LS

Total Atlantic

t/fishing day
t/fishing day
t/fishing day

t/fishing day
t/fishing day
f/rishing day
t/fishing day

t/day at sea
t/fishing day
t/fishing day
t/fishing day
t/fishing day

Japan LL fish/100 hooks

U.3. PS5

t/day fished

1963

| .
i

1.2

1.13

O . 90

64

N
O

las

Oo?

0.76

65

2.3
1.7

66

3.1

LI'.B

0.8

ln 31

0.69

67

———

3.3
4.7

0.4

0.60

1.01

681 69

70

341 1.8
4.6 1 3.5

006 0‘7

0.85
1.90
3.13
9.23

0.91 0.80

1.10
0. 74
4,58

. 0.84

1.5
2.0
1.7%
2.96
4,24

0.84
0.93
2.56
6.35

0.58
0.63
0.96
1.52
0.38

Fe

lnq'
1.9
2.06

3.27

0.7
2647
2470



" Table 5

INDICEE OF ABUNDANOE l': STANDARDIZED CEUR)

I SURFACE PISHERIRS

%

3

64 | 565 | 66 67 ;

£,

69

Pia Noire Balt Boats [191 | 147 | 198 | 211 | 217

yan 71

115 Rels) Days at
- . . sea
Phe Nodire Purae Sein, ' 174 174 1B 142 B
Feraneh Anit bosts 107 '1 B
- W MoF oo 114 BE
MES : ‘ 14 5 Fimhing &o-
" P& ; TAE 89 '
Moan 191 ] 147 [ 186 {192 (201 | 123 |88 88
with ice 119 W18 63
Bedt bosate ' TR T L3 )
ad HaEE 4 i 65 flimhlng Ao
Mora 5 | 94 L '
B 152 og 44
Mia e 158 QE 66
kar balt boats 175 1 80 122 | 107 |78 115 Daye at men
it boats wilos 110 | &3 126 V.
had b homte Te o Ao T8 FlShlIlg dﬂ,"?."i
P s 168 | 56 76
175 | 80 122 | 116 |75 109
Aeerage of aren L ,
e o1 4T L rED 138 161 125 | &y BB

Total Surfoos .
e sk, {af‘., 00 tons) 29

O
*
jS34

23T ATWT |136.4 (52,8

161

U
B
o]
O
Wy
~
£y
A
D
P

,,,,,

Index of effort 5' '

61,8

494

44,8] 47,9

15 | 459
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Table 9. Estimates of instantaneous rate of total mortality (Z) for
yellowfin tuna from the eastern tropical Atlantic

/ Average
Year French French .| American Fr:ench All
. . . baitboat
class baitboat seinex seiner . vessels
and seiner
1963 1.24 1.96 2.11 1.60 1,77
1964 1.61 1,75 3.19 1.68 2,18
1965 1.60 0.99 3.80 1,30 2,13
1966 2.03 1,10 2.34 1.57 1,82
1967 1.78 1.50 1,21 1,64 1.50
Average 1.65 1.46 2.53 1.55 1,88
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Table 11 _' Number of yellowfin by sizg (predorsal = LD1l, fork
length =. LF) landed by FIS vessel in Atlantic

‘*uaﬁﬁaﬁw**&ﬁﬁ**ﬁ**&#******‘*‘**““*‘*““‘*‘f*#**##*ﬁi#**‘**’itt‘*“‘

1 PALL AREAS 19&9

**utﬂ*#¢$$%ﬂmvl**ﬁ***#!$##$$**$#vw*vmmvm*vvvw###**#**‘*#*#*‘***t*‘#*‘ﬂ

ICE . AVERAGE
LENGTH(CM) BOAT. ~ BAIT BOAT SEINER TARGR s&ng o
LONGUEUR GLACIER CONGELATEUR SENNEUR Uk TOTAL
T 1 LELY : .
10 28 Qe (V1 1 P 0. Qs
1L 31 35. O, 0+ 0. 35.
2 35 %0, 1.G59, %5, O 1754,
13 38 26l 2885, _‘26- (] 3273,
14 42 2931, 6218, 10362, 1865, 21437,
15 45 5347, 26943, 9711, 8394, 50394,
16 49 3198, 44017, - 6176, 839, 61845,
1T 52 4138, 65707, 13234. 10259, 93337,
18 56 9702« 103162 25933, 1673?- 1559830
19 go 1109 85606 14235, © L1191.  118141.
20 63 43l7. 48171, 10543% 2798, 65829,
21 g7 4757, 23889. 14486, | 0. #3131,
22 71 8418, 29788, 14763. . 1865, $4834,
23 75 11398. 30348, 19252, 0. 60999,
24 75 25538. 296217, 17488, 0. 12652,
25 ga 342Th. 21971, 140244 0. 70269,
26 86 27153, 31786, 16819, Ve . 16357,
28 os 10943. 14959, 4533, Ge 30435,
29 gg 11073. 17702, 14914, 1449, 45138,
30 102 11573, 29297. - 34041, 1032, 15944,
31 106 14004. 19705. 33064 2064%. 68836,
32 110 17689, 18638. 2&650. 10320 65“59‘
33 115 25811, l575?. 22688 2134, 66330
34 119 19006. 1tolc. 23498, L1866, 553681,
35 423 10193, 64724 20467, 1350, 38481,
36 127 4787. 5185, 16365, 348, = 26684,
37 131 2188, 4768. 13040. 2366, 22362
38 135 Lb8s. 1729, 7053, 3607, 16278.
39 439 942 1273 6306, 2853, 11374,
40 144 379 1480, 5871, 5947, - 13678,
4] 148 1839 26360 507?o . '10ﬁ40‘ 89600
42 152 89. 19746 5274. 255!. ) 9838.
43 156 . 37a 917, 59230' 27ZOQ 9594,
44 161 55 qu'. 5494 255°v ' 8998,
45 165 O 1138. ' 3805, 2897, 7840,
%7 474 0. 100, 1500. 1965, 3565,
“8 178 Q. _ 100, 969, §33, ‘ 2022.
49 182 O« Qe 278. Qe 278.
50 4187 O Qe , 0. B 1 I ‘ 0.

5’ _’ : 0, (e Q. Op 05




Table 11 - '(Continued)a

i ke e i .4.4.4.&......*....‘.4.4..:“4-4. e s e .a.a.*.&.-..&.a.d-.haneﬁﬁnmtliﬁ ﬁﬂl‘tﬂx***. #ﬂ(*’ﬂ**ﬁ‘!******‘

< | AREA 1., | 1989
rw&v-vsmv’vurm-a--rvwv**#ﬁ*?mfr*f*“fw*‘W’F"F##vvvvv—.—w’vw****‘*****ﬁ********‘l

ESKT! ‘AVERAGE

TENGTHCOM) Cacien PNcAPEur  SFHER TABSEREEUER  vorau

o1 I¥
16 28 I I 0a 09 _Ol Qs
i1 31 (s L Qe gd Qn
CiR w5 G a3, 630, D. 1663,
i3 38 e L2832 25, 0. 2858,
1% 42 . ﬁﬂﬁ%- 10346, 1121. 17521
1é 49 - Da 41412, 5611, - 5047, 52Q70.
i7 52 0o 625848, 12687, 6168. Bla4a3.
18 56 Da Pe54%. T 2%359. . 10093, = 12%900C1.
3 60 Da 78295, 10529, 672%. 5553,
| 20 863 (Oa H4F 6k, 8010. 1682, - 54656,
! 21 &7 Ga 20908. 5144, Oa 26051,
| 22 T 0. 17208. 6121, li21. 24450,
24 79 O 17363, 10057. De 27420,
2% 82 Ce 9087, 6380, O. 15467,
26 86 Qa 14535, 1171 4. Oe 26249,
27 90 D. 17125, 4542, 0. 21667.
28 94 Do 9036« 3414, - Oa 12450, .
30 102 0. . 25744, 32268. 1032. 59025,
3% 106 D 1358%, 265204 2006%, 4173,
32 110 Geo 9919, 18407, 1032. 29359,
33 115 (v 8776 9130, 2098, 20004,
3% 119 e 6382, 7857 1276. 15515,
35 123 G. ' 4785, 8974, 760 - -14518,
36 127 O 4663. 8630, 166. 13459,
37 131 Os 42864 8711« 1128, 14125
38 135 Ge L1576, 4988 . 2259, 8823,
-39 139 O 1231. 5248, 1360, T840,
40 144 Oa : 14217 4072, 7 4148, 7 9640+
42 152 0. 1476. %328, 2291, 8100,
%43 156 b 7. 52484 2647 « ' 8612,
br by 161 O 893, 4842, 2142, - 181717,
45 165 Ca 1138, 3%66. 2154, 6658,
46 169 0. . w024 3452. 1682, " 5538,
47 174 Do 100 1493, 1593, 3186,
48 178 Do 100, - 897. 561, 15584
“9 182‘ 00 "00 2’779 Oﬂ 277&
50 187 0. 0. . C. De 0.
51 O Oe Qe Q. O




Table 11 - (Continued)

P A R e L T *a*b*giknt*ﬁ**ﬁa‘.uﬂwﬁ*ﬂ--&*tttt& [ TTY} ‘t*‘****‘**“*’

! |AREA 2. 1 1909
o g o m!ﬂn: *r A R R I e e REFEEFERERE o ok el skfeale s W llok ****ﬁ el o

ICE . ,

ILENGTH(CM) BOAT  BAIT BOAT AS%%%%E 'IARGE SEINER
LONGUEUR GLACIER CONGELATEUR  SENNEUR GD SENNEUR TOTAL
LD 1 LF

16 28 QQ Qa o. _OQ 0_-
11 31 O R - O, (' I _ Oe
12 35 Qo 27 i5. 0. 42,
13 38 e 53, : [+ 28 ' Qe 62,
14 42 9, 22%. 17. Téhe 993,
is 45 k2% 2310, 128. 3347, §924.
16 49  30i. 2139, 310. 3347, 6097,
17 52 251 2554, K46, 4091, Ta43.
18 56 543, 1363, 1278, 6594, 15878,
19 60 990. - bl26. - 2157, 4463 13735,
20 63 809, 2916, 2257, 1116 1098,
21 67 lalb. 2692, 7995, ¢ 12303,
22, 71 6365, 11660, 6541 Tob. 25310,
23 75 &T0L. 11494, 4T20. O 22915,
26 79 S1l04. 10986, 6115, 0. 22205,
25 82 24350. 10045 6543, Os 19036,
26 86 2069 101803 4045, O, 16294,
28 94 2491. 2894, 762, 0. 6147,
29 98 5H449. 847, 1350. 3t2. 8037,
30 102 3801. 1947, 1091, O 6839,
E X 106 <22L6. , 2851 . G203, 111 11269.
33 415 1873, 5175.. 10487, 36, 17572,
34 119 10i2. . 3485. 8671. 590, 13759,
35 123 578, 860 1273, 530,  9302.
36 127 367, 521 55604 162, 6630,
37 131 162 . 432,0 23590 1238 * ‘07 41 ]
39 139 2. 42 1058, 1493, 2655,
42 152 22. 338, 946, 255, 156i.
43 156 Ou De 673, 73, 746,
44 161 Oe e 652, ‘ 408 1066,
45 165 Ce. 0. ) 239, . RLTTS 983,
4 169 0. O 332. 1116, laat,
47 174 G 0. 7. 372. 379,
48 178 (2% QoA 92- 372 464:
49 182 Q. A O. Le P te
50 187 (18 . G. 0. O o 0.



Table 11 - (Continued)

*,........».ua.a.a.*t**n.t*mﬁttnan.&*.&‘.aa.n.a.q.a.****t‘g*gtgggg******gt‘***#**‘*g‘***
AREA 3. 1969

R TR 5 TR R0 e o A T TS U R o O 3 o e o R Bk BopdokdolfoR®

ICE ,
IENGTH(CM) BOAT  BATT BOAT FINFR LARGE,
LO&GUE&SR )GLm:xs:a CONGELAT Aéua SENNEUR 0D SENNEURT  TOTAL

L1 LF
10 28 Ge 0. O 0. 0.
11 31 35 16 29 Q. : [+ 1S 15,
i2 35 50. O O. [+ 19 50,
13 38 353, Oe 0. O« 383,
14 42 2922. G v 0. 0. 2922.
15 45 5218, 395, 0. O, 5613.
1% 49 2897, 5264 255, De 3678,
1N} 52 3887. 58% . Qe 0. L452,
18 56 9158. 1251, 236, " O 10705,
19 60 6119, 1184. 15494 [ 18 BB52 .
20 63 3508, 292. 2715, 0. : 4075,
2L 67 314l . 289, L1347, ' 0. 4717, ‘
22 T1 2053. 921 . 2101, Ou 5075,
23 T5 4697, Q17. 1407, 0. 7021,
26 79 20433, 1278. 1316, 0. 23027,
25 82 31824. 2840, 1102. O " 35765,
27 90 17485. 5443, B4b. 0. 23773,
28 94 B453. 3029. 357, De 11838,
29 98 %604%a 1418, 122 O ' TiaS,
30 102 7772, 1806, - 10l 0. 10079,
31 106 11788 1265, : 340, Oe 13394,
32 110 16070, 2154, 1085, 0o . 19308,
33 115 23939, 1806, 30704 O« 28815,
34 119 17994, 1143, 6970, O. 26107,
35 123 9615, 8264 4220, Oe L4661 .
36 127 4420. 0. 2175, 0. 6595.
k¥4 131 2026, De 1470, ‘ ) Q. - . 21496,
38 135 18334 0. 320, 0. 215k
39 1359 879, w/: Oe 0. ' . OQ ) 81%.
&0 144 335, Q. _ 320, . Os 655.
44 148 183, (s 1 Qe Qe 1330
42 152 67 160, - Q. O. - 227
43 156 AT . ) 0. . G, Qe 3t.
44 161 55. Qe - Qe - Da 55
45 165 0. D. ‘ 0. . Oe ) 0.
46 169 14. 0. 0. Qe v 14,
47 174 De 0. 0. : O . 0.
48 178 0. 0. 0. Oe o O
49 182 0. 0. 0. 0. 0.
50 187 00 O'. 00 00 OQJ

51 Oo' 0. 0. ' . 00 ’ 0.



Table 11 - (Continued)
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ALL AREAS' 1970 L ,
%@*mwwmrmTvM!MTF'WWJ.WF*¢F"W*'Fﬁ#F*?vvJ""’*t‘**'**t‘***********‘*’***
ICE AVERAGE
TENGTH(CM) BOAT  BAIT BOAT SEINER IARGE SEINER
LORGUELR GLACIER COMGELATEUR SENNEUR  GD SENNEUR TOTAL
bo 28 419 De Oe O 419,
i1 31 418, Dd‘ 1s B 4204
i2 35 650 e T03a ly o ‘g.. 135?.
13 38 2036, 2596, 262, 1237, 6131,
1¢ 42 4039, 13595, 2196, 13841, 3671,
15 45 11748 53673 23236, 11894, 100551.
16 49 30999, 17806}, 707604 7783, 287603,
18  5g 30100 221581, 2651664 26368, 543195,
19 go 17457. - 76609, 181433, 27596, 3030954
20 gz 13313, 45859, 47934, 7611 116718,
21 o 13750, 21563, 23733, 5909 64954 4
22 12624, '2066‘!. 201960 46260 58110.
23 45 j0284. - 18000. 15753, 6470, 50507,
26 79 6764 12648 10245, 3641, - 33298,
2% g2 3555, 6195, 6764 4987s 21482,
26 86 3090 8493, 7495, 2584« 21662,
27 go 1455, 4689, 11394, 45T1. 22059,
28 4 1911. 3131, 8586, 36554 17283,
33 102 1879, 1171, 9344 8114, 20507,
31 106 1200. 1650, $530, 2002, 16387,
22 . 110 873, 1292 618%9 1469 9824,
33 115 1304. 2297. 5034, 2115, 10750,
36 119 2419, 2190, 8930, 6575 26114,
35 123 4954, ' 404%e 130%0. 12624, 34T10.
16 127 4795, 1563, 13117, 10360 31835,
37 131 4184, 2970, 11804, - 913}, 28087,
ag 135 2737. 2161 112704 14853, 31021 .
ag 139 1515, 2105, 9439, 9825, 228683,
40 144 930, 1579, 12010, © 8830. 23350
41 148 797, 1127, 5529, 7169 14621 .
42 152 514, 365, . 6355, . 8822. - 16056,
43 156 2132, 753, - 6830, 7252, 15068,
&4 16’ 1600 S5lé. ) 2916« 2150, 5740 a
65 165 10. 78, 7038, 1429, 8554,
46 169 De 87e 73, -~ 1839, 2000,
o7 174 O 188, 1684, 564 1927,
48 178 104 38¢ (V)N 6% 117s
49 . %g% Do ) Oe O - Oa ‘ .0‘
5¢ 0. De 156404 O« 1560,

f

51 O e 0. ' Q. ) [ 28



Table 11 -~ (Céntinued)
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AREA 1. . 197¢

xﬁzvvvstauymtv:muwwﬁivw*rwwvamﬁvnvvvwwvvwvuvuwvviittt#t*tm*tA*#v*ﬁtvh

AVERAGE

TENGTH(CM) ﬁSET BATIT BOAT SEINER IARGE SEINER

_ LDNGUEUR GLACIER CONGELATEUR SENNEUR GD SENNEUR TOTAL
ID1 LF ' : -
10 28 0. 0. 0. 0. 0,
11 31 . 00 00‘ - 10‘ 0‘ !b
12 35 Oa 584, 4o 0e . 588,
13 58 0. . L?“Zo : 3- 0. 1?450
16 42 0. 10378, 324 0» 10410,
15 45 l. 46948, 4812, 0a 51761,
16 49 9. 169817, 45389, 5. 215219,
17 - 52 2a 2543104 16287, Do 330607,
18 56 17 185761 16070 13 201859,
i9 60 22 57602 7739, G 65364,
20 63 15 29944, 3432, 1« . 33352,
21 67 5a 5153. 1814, 0. 6972,
22 71 1le 6987, 650, 1. 7649
23 T5 22, 4505 632, 0. 5159,
29 79 7: 42890 194?0 li -6244.
25 82 £ . 2551' ' “0“: 00 2958-
26 86 2e - 6098l 2448, Oe 854} ¢
27 30 4o J2°1. 5698, 0. 8905,
28 o4 4 T76. 3664 (1298 1147,
29 98 5 502, 80. 157, 1344,
30 102 12. . 342, 2%e 765, 1143»
31 106 10.: 632, ' 16, Be 6668,
32 110 6. 899, 21, 1. 9324
33 115 - by 1885, 41, ' Se 1935,
34 119 13. 959, 163, B 1136,
35 123 33. 1361. ' 5750 7570 2?260
36 127 31, 1456, 11884 1513, 4187,
37 131 19. ' 1622 1691 T59, 4091,
38 135 Se 1205. 1503, 4553, - 7266.
29 139 1. 1136, L4054 2481e 4823,
406 144 1. 997, A 5734, 2278, 9009,
41 148 O. 684, ‘ 409, 1518, 2611,
42 152 De 5Be 2103, 2215, 4436,
43 156 1. 299, 5181, 4538. 10018,
44 161 Oe 215, 15464 157, 2516
45 165 De 58. 6175, - 757 6990,
46 169 = 0w 0. 24 15144 1517,
4T 174 Da 120. 1542, ' Qe . 16624
48 1178 O 38, De Qe | 18
49 182 Do O De 0. 0.
506 187 - Do 0. ' 1540, : © 0e 1540.

51 :Dea D. D. . Oa B ¢ 29



Table 11 -~ (Continued)

Emk kb Ak b ddkekadd bl

LENGTH(CM) BOAT

LONGUEUR
D1 1P
10 28
11 31
12 35
13 58
14 42
15 45
16 49
17 52
19 56
19 60
20 63
21 67
22 71
23 75
24 75-
25 a2
26 86
27 30
28 94
29 98
30 102
31 106
3z 110
13 115
24 119
35 123
36 127
37 131
36 135
39 139
40 144
41 148
42 152
43. 156
44 161
45 165
46 169
47 174
48 178
49 182
50 187
51

133,
142.
1325
755
1959
6372
D328
5270,
6894,

661%,

4430,
4 2Z%a
4500,
3140«
1514.
588,
1032,
398,
470,
7180
1277
857
431
396,
1030.
2472
2667,
1985,
T33.
.317.
179,
118,
59
51.
28,
10.
C.

0.

104

Oe
U,
Oa

prrasi bt b hkih ok Nk Rk kb i

AREA 2.

ey e i B F R FERREFETREFFXFEREE DT mer =

BAIT BOAT
GLACIER CONGELATEUR

C.

G,

119,
618,
1667,
2742,
5770«
9936,
21343,
13433,
10150 »
T624,
3763,
7575.
2717,
1556
722.
426,
357,
439,
292,
143,
158,
300.
T42.
2538,
2107
1287.
925,
877,
521
351
2154
301.
176'
19.
87.
67,
0

0.

O

De

5*

0.

0.

0,

759,
2150,
18058,
22830.
57898.
2646405,
172106
42508
19734,

15922. .

11684,
6963,
5352,
371%.

3938,
6754,

4689,
8065
5231,
5410
4737,

8358,

12075,
10933
8959,
7713
6192,
4391,
3341,
3035.
976,
681.
491.
31
63.

Qe

0.

D.

0.

Y9

Aok Rk oKk gk ek

CRRg!

b A R B b KRR g

AVERAGE 1)por SETNER

TG SENMNEUR

O«
O.
04
1237,
10807
11822,
77104
6533,
26061,
27313,
- 7597,
5908,
46260
6670,
3640,
4987,
2584,
45704
3655,
31T61.
7349,
1994,
1462,
2110.
6570
11868,
8848,
8372,
10279,
7513,
v 6553,V
3639,
6488,
2681,
1372
612,
325,
56,
69,
0.
0.-
0.

TOTAL

133,
1492,
251
2R6R,

16582,

38996,
45@38.
79636,
300703.
219466,
6h685,.
374490,
28711
29068,
14834,
12483,
8057
9333,
11236
9606,

16983,

8225
T461.
7543,
16701.

28952,

24555,
20603,
19650.
14900,
11643,
9448,
9807,
4009,

2258,

1192,
443,
186,

79..

Q.
0.
0.



Table 11 - (Continued)
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AREA 3. i io7u

HPTRRE T E R A mv!rw:-!-=vww’k'!l*##m#w*!ﬂ!~'U1"7?****Rﬂ#’*l"!‘wn#***#*‘**t***ﬁ L3 3 5 ****‘

L AVERAGE

IENGTH(CY) ﬁggT BAIT BOAT SEINER TARGE SEINER
LONGUEUR GLACTER  CONGELATEUR  SENNEUKR GO SENNEUR TOTAL
D 1 LF ' )

10 28 286 . Qe 0a e 286.
11 31 2?6' . 0. Ou Qﬂ 27&.
12 35 5183 Uo 0‘ 3#' 5!5.
13 38 1282 236, Qe G 1518,
14 42 2081. 1550. 15 34, 3600,
19 45 5375 3983, 367. T2 9797,
16 49 21682, 2475 2542, t8, 26747,
17 52 32006, 7314, 2435, 13%. 41887,
18 56 2318%. 16477 2671 . 296, 40632,
L2 60 10821, 5573 - 1588. 283, 18265,
20 63 BR69. 5T65. 1994, 13. 16641,
21 57 9521 BT766a . 2185, Qe 20432,
22 71 B213. 9914, 3624, - 0. 21750,
23 75 Tid2e 5920 3237. 0o 16279,
2% 79 5244, 56424 13351; ) 0. 12220.
26 . 32 2@64, 2088. 939. Oc 60‘0‘0-
26 86 2056, 1680, 1328, 0. D64,
27 S0 1003, 10604 17584 D 3821.
2B g4 1437. 1997, 1466, De 4901 .
29 98 1147, 1296 1342, 0. 37854
30 102 589, 537 1255, 0. 2381.
3‘1 106 333& 875' » 2840 00 : . 1492-
32 110 ‘f"gba 2360 759. 0. 1#30.
33 115 . 0%, 1l11. 256, 0. 1271«
3% 119 1375 489, 409, : 4 2277.
35 123 2650 142, 440« (1] 3032,
36 127 2097. 0. 996, . 3093,
37T 131 2180, 614 1154, SR O 3395,
36 139 'J.w?./ G2, 1842, 30. 3160,
40 qaa  751. 61v” 1885, 0. 2697,
(3} 148 679. 92e - 1779, 13. T 2563,
“2 152 4545, 92 . 1217. 59, 18130 .
43 156 181, 153, 673, 34, 1041,
44 161 .131. 123, 689. 21, 964
45 ‘]65 ¢ 38 0. 372 CDe 372
6 169 Oe 0. 40. 0. 40
47 174 De ' e 79 De 79
48 178 Oe O - 04 0o 0.
49 182 o- o- 0- ' Oe - : Os
SO 187 oq 100 O‘ : .00 0.

5] 0. 0. 0. , 0. 0._.



Table 11 - (Continued)

&ﬁﬁ***wmmk*kwﬁwﬂ*ﬂ****~~~*~*h¢**tt* tl‘****t**##t#*tttt*tt*&#t#**#*ttt
ALL AREAS ’ - 197}
e mv-»vvm*rvmmmmluwmv*vvﬁm&vv#v ‘F'-‘I*"#mvv-ﬁ%#'ﬁ'ﬂ'#‘l******ﬁ‘t ####****ﬂﬁ#*ﬁ*#**ﬁ
ICE AVERAGE
LENGTH (CM) BOAT BAIT BOAT SEINER IARGE SEINER ‘
LONGUEUR  GLACIER ﬁﬁNGEL&TEUR SENMEUR G0 SENNEUR. TOTAL
LD 1 LE
10 28 Oa. (L Q0. . B S 0.
[ %1 Go 65, _ 0. O« 65.
12 35 45%. . 284, 167. Ou 906.
13 38 AN 3241 1734, ' 358, 4313,
1% 42 2766. 13245, 7247, - 9283, 32561,
5 45 5691 59418 17763, 36362, 119224,
i6 .49 lrd3f€ . 13413?. 332&%0 .QlT?bn 2&4&&@‘
7 52 HTHL3 lZ@Zﬁly 1;13650 197134 3027620
18 56 48348, 119921, 137419. 18568, 324216,
1S A0 28477, 85038. 66188, 13568, 193979-
EB 63 i%a@ﬁw ?llﬁ?o 395@&- 1350?0 l@Z&Z&.
2% 67 16248. 27278 26563, 3400, - 73489,
22 7T 23085, 18253, 42978, 10385, 94701
23 75 310%4. 20660, 51281 19535, 122571.
24 79 27386 15992. 3&31@. 5159, 35354.'
25 82 20361. L6228 3162% 3601 71813.
g 86 L1780« LLTOZ2. 32996 3517, 54915,
27 S0 H23% 4 15097, 231750 36‘4. 46120,
28 os 4684, 14812, 16691 334D, 39526,
e a8 4254, 15137, - L7564, 8182, 45138,
3¢ 102 6012. 10278, 21570, 12229. 50089,
31 106 4il6. 6052, 21678 10743, 48579,
32 110 2353. 2975, 18619, 6887, '~3383¢-
33 115  915. 1954, 4128, 1904, 8900
3 119 S4% . 501 3103. 2826, 7075y
35 123 5R8_' 895. 2313- 24204 ’ 66"7.
38 127 ,léﬁc ) 250 1i88.,. 2336; : -44350
17 133 1?90 . 363 50560 3393. qulo
38 135 265 157. 4223 3347, 7993,
g 139 227« 140. ﬁho.- 4002. 104665
40 444 - 199 238, 8311. 5755« 14503,
43 148 158' 3200 16921- 7387- 24736‘
42 152 34, 705, 15808. 001, 25549,
43 156 173. 366. ‘ 711, 57946, 16047,
4 161 (SN 149, - T892. 3052 11093,
4«5 165 226 208. : 3566, 2972 67684
46 169 S B ] ?&v ?830 17620 257&0
47 174 Qe 41a A 137. 1166, 1344%a
48 178 Qo 4io . 64- 3310 ‘350
&9 182 Oe 0. ' 0. 13. 13.
50 187 . 0. 0. 0. 0.
51 Q. 0. 0. O 0.

3/1000 . 326 - 772 852 302 2252




Table 11 - (Continued)
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» "AREA 1. S 1971
vvav:-v:v::xv::*mvmt*nmvau:v:citst#sz*v*wxv?‘ivﬁiﬁi#ttt*###tt*#*t**t*t&#t

VERAGE
IARGE SEINER
TR0 FifTen BEEeEE SRR AR o
Ip 1 ¢ : : ‘
10 5 0. Q. 0. 0. Oe
i} 31 ‘ 0' ' 00 Qe o Q. ﬁq
12 35 0. 69. 58. : 00 128.
13 615 ]  De 2356, 430. 198, ) 298**
1% QQ Qe 56240 2#8901 ) .6850 87991
15_ 45 Q. ‘ .13037- 5839, . 2027, 209030
16 49 0. 36411, 5955. 3800, 46167,
1? 52 0. b83410 1405*0 5‘1*3 875690
18 g 0. 92388, 21929, 1562, 121859,
19 2o 0. 14754, 9125. 5407, - 89286,
20 g3 0. 66787 12902, 81624 87871,
21 ﬁv , Oe '20077. : 8020- . » 2?390 . 30836#
22 71 Q. © 105%1. 7323.“ 12940 192130
23 45 0.  1151l. 5615. 1229. 18385,
24 g9 - O 6962, 3632, 2099, 12694,
25 82 - QO bZBlo 4076, 2227. 1253‘n
26 86 .00 ‘10136a. . 5905.' 22790 ) 183?16
27 90 Ce 994@0‘ 5925. iablo L?ZZ&.
28 94 g, 12699, 4787, 1098. 18583,
29 gg 0« . 13001, 24954 4724 5968,
30 140 0. 9944, 2555, 261, 12759,
31 108 0u 4354, 1680, 259, 6293,
32 110 0. 2303, 1459, 343, 4105.
33 115 Qe L6lbe. 1248, 569 3433,
3“ 139 ) 0- . 5290 804q lllSC 24480
35 125 0. 8894 968, 1049, 2906,
36 127 Oe - 249 421, 7814 1451,
37 1 31 00 562‘ 1163- 140?. 2952!5
38 135 0. 157. 1090. 18624 3109 .
39 139 O 140. 1459, 3234, 482% .
40 144 0. 238o 29090 ‘596. 77‘&2
42 152 Q. 705. : 6331a 60517 13087
43 ,2¢ 0. 368, 4138, 3063, 7549.
45 165 0. 208, 1647, 1426, - 3281,
46 1g5 0. 74, 6%, 1477, 2245,
47 174 O _ 4l 137, 486, - 6b%a
48 178 Oe ) 4, 40, 269, . 350.
‘9 182 0 L] 0. 00 &30 13.
50 187 ' 0. Qe - Q. : " Oe ' Ce

51 Qe O. G. C. B Y



Table 11 - (Continued)
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| AREA 2, l 1971

A A s vk e T TR TS T 0 T A T g 25 o e o e s o o ot R O R R R e e AR R R

i

ICE.. . " AVERAGE

LENGTH (CM) BOAT  BAIT BOAT

LGNGUEU(R %:LACIER CONGELATEUR 5&%1&‘@ L%%G%E%EMR TOTAL
LD 1 IPF ' ‘
10 28 O, 0. 0. 0. 0.
iy 3 [+ 62 D Qe 62a
12 35 c. 208, - Oa Os 2084
13 38  20. 874, 655, 161, 1709,
14 42 614, 6458, 3041, 85948. 19111,
15 45 2121, 371224 10509, 33604, 83356,
16 49 38114 65582, 22169. . 37&‘00 123753.
1? 52 21220 299*7» ZZﬁZqQ 130710‘ ) é757¥9
18 56  981. 9329. 14170. 10455, 34934,
18 60 T2%. 5119, 19247, 6623 . 31711,
20 63 610, 3371, 13457 . 5068, 22705,
21 67 1319, 44604 15347, 575, - 21700,
22 71 2149, 4741, 19501, 9090, 35481,
23 75 2110, 4527 » 30319‘ 1330?O 53&63;
24 79 1234, 3546, 22957, 3060. 30797.
25 82 375. 2606, - 2lé44. 1373, 25998,
26 g¢ 370. 733, 16190, 1238, 18531,
27 80 720 . TQ2. ‘ 110?9. 2253- 1412?0
28 g4 636, 302 8508. 2262, 11687,
29 98 347. ) 1430 v~126510 7667, . 2021‘@
io 102 1503, 211. 13626- 11700. 270400
31 106 278 445, 18258, 9984e 28965,
32 110 275. 459, K2a26¢ 6087, 19647,
33 115 208, 216, 1421, 1198, 3042,
34 119 256, T2 1759, . 1680 IT67.
35 123  lé4, Te 1690, 1371, 3232,
36 127 145, ‘lo *120 20‘9. 2607,
37T 139 20 1. 3702 - 1976, 5699,
38 135 35, 0. 3025. 1475, 4535,
39 139 350 00 4480. ?580' 52730
40 174 O Oy 5294. 7 1148. 442,
4l 148 0. Oe 11918, 2458, La3dte,
42 52 0. 0. 8881. 2920, 1180},
43 456 0. 0, 5102, 2121, 8022+
G4 161 O Oe 5061, 973, 603‘1
45 165 [¢ 8 De 1811y 1515, 332$-
46 169 0. 0. . 35. 225. - 260.
47 174 0. . O 680« . éﬂo.
48 .178 0. Oo 240 6to 85.
49 182 0. 0. O, Oe 0.
50 187 Cc 0‘ 0. 00 ! 0.

51 . 0« Ce ’ O ' 0. Qe



Table 11 - (Continued)
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AREA 3. 1971

T rpepnpmep——— -1t TR P LI LTI Y LY L L erFRE S ERmErek fkkk *##*#*##tt#t*#*

LEI\TGTH (cM) %8%@' BATT BOAT EEME IARGE SEINER

'%BFULUR GLACIER CONGELATEUR SENNEUR GO SENNEUR TOTAL
0. Os 0. 0. 0.

11 §? 0. P 0. 0. &.
12. , ‘0550 ?w ’ 1089 Oo 5?10
13 2? 9590 lio 6‘506 ' GQ 16200
14 2151, To4, 1717, 0a 4632,
1s 45  3s70, 9259, 14l4, 1731, 14974,
16 49 11625, 12143.  S110. 366. 29244,
17 22 45292. 25993, 74872, 1462, 147619,
18 25 47368. 1820%. 101320, 59) . 167483,
19 00 27738, 51644 37816, 1537, 12213,
20 63 17531, 1032, 13232, 258, 32052,
21 87 14929, 2741. 3197, 86, 20952,
22 1 o937, 2921. 16149, 0. 40008,
23 75 28984, 45234 14847 Q. 48354,
2¢ 19 20152. 5484 . 10227, 0e 41863,
25 82 19986, 7391, 5903, O 33260,
26 86 11330, 832, 10901 . 0 23063,
21 0 4162  4455. 6150, 0. 14767,
28 94 4050. 1811. 33956, 0. 9257,
182 21907, 1988. 3018. 43. 8956,
xo 4510 . 122. 5389. 268, 10289,
31106 1827, 1253, 7140, 500, 13321,
110 2077. 213. 4333, 457, 7081.
3» 15 707 . 122. 1459. 136. 2425,
34119 269, 0. 540, 3. 860,
35123 354, Oa 155, 0. 509,
36127 22. 0. 155, 0. 377.
37131 158, © D 171, 10 339,
18135 230, 0. 108, 10, 349,
39 144 192, 0 162. 10, . 365,
40 148 199, Oa_ 108. ¢ 10e 318,
41 152 158. ‘O 433, 0. 591,
42 156" 3%, Q. 5964 31, » 66l.
43 161 173, . 271. 3l. 415,
46 174 17. D, 54, 0. 7l
‘07 178 00 00 . 0_0 0'. 00
48 182 0. 0. Q. 0. 0.
49 187 0. 0. , 0. O 0.
50 d 0¢ 00 00 00 01

51 0.‘ 0- 0- 0,. 0.



. Table 12 =~ |
NUMBZR OF YELILOWFIN CAUGH?T

BY SIZ2E (FORK LENGTH - om)

BY AMER;CAQ PURSE SEINERS IN ATTLANTIO

FORK_LENG | -
37 _ ‘ : T
39 | | | 4275
41 , ' 9693
43 464 2942 13564
45 i | 71847 9056
47 1664 7795 8338
49 1932 12725 | 6944
51 | 2012 18807 6944
53 3521 39112 12250
55 : 2942 {28280 23630
57 : ' - 4712 128547 30543
59 ‘ 957 8988 60947 21932
61 2749 9529 - 39700 6084
63 15130 40612 5407
65 28810 500 22525 4578
67 . 21770 34179 3911
69 20872 500 22707 1294
g 12852 , 21084 1405
73 ' 14273 14927 586
75 10257 16833 1243
7 15166 ' . - 13418 2365
79 - 7705 13861 1506
81 | 9672 - 7824 1708
83 10289 17600 1617
85 10491 10423 1819
87 | 6268 | 4364 2759
89 » 3754 4510 2638
91 ' 10204 _ 505 2001 5003
93 7276 3264 3194
95 2862 505 4785 5175
97 3406 505 | 6423 4791
99 1584 505 . 3725 7287 .
101 2825 1405 6650
103 712 1011 3398 4740
105 49 3031 - 3579 2992
107 892 9830 3818 1324

109 33568 6294 - 809




Table 12 <Continued

“FORK_LENGTH
cm

111
113
115
117
119
121
123
125
127
129
131
133
135
137
139
141 -
143
145
147
149
151
153
155
157
159
1 61
163
165
167
169
171
173
175
177
179

941
147
98
810
147
147
49
789
957
2216
6994
7317
5618
5070
4611
6256
5217
5315
3370
2897
3756
1628
2453
2683
1088
1432
687
785
1301
245
343
98
49

269

40645
46131
33420
23828
20566
21113

17555

15409
18852

17795

19634

14356
140473
8810
6113
5492
8383
9884
12684
10646
10442
11090
11184

- 12163

7987
5362
3418
3482
490
500
464
1501

5087
5210
4425
1231
134
268
1978
2005
‘520
772

1312

785
521

8016

3607
1156
9534
3303
6735
2228
1263
3834
386
3422
4879
3384
8119
757
2151
891
649
252
267

Table 12
(Conttd)

1971

869
81
344
313
232 -
303
283
374
960
1223
1182
1840
131
546
1385
1253
1102
1243
2314
2426
1840
1920
3113
2992
1324
2971
1627
1567
445

536
202



Table 13 -

SUMMARY OF AVAILABLE STATISTICS ON THE CATCH OF
ATLANTIC YELLOWFIN TUNA FOR THE MAJOR FLEw:s

U.S.A.

' Collectnd
Country Tonxs by Fiohing Area Commentn
Longline Flaheuy |
Chipa #* | 1963-7T1 | Government Entire Atlentie | Reported as dressed
' wad, gt
Tuba 1963=T0 Governmernt Entire Atlantie 196364 ootohen ine
' aludn other tuas
ppeandomn
Tapan 195T~T1 Govarnment Entirve Atlantic | Longemt serion of
: ‘ date,
Kmrwﬁ 1968-T1 Govermumpnt intire Atleantile Catches or ea ﬁlar
' ga%cﬁe re o
- # 1957 TO Government Wgstern Atlentlo resse
Vonmawels 25T v ' paloilil ey metarn Atlent:
* | 1§ég-66 ﬁatc%es in-
species
Hurface P Mmmhﬁmﬁ |
Cansda | 1966wT1 | Government S.leons to Anﬁnl% Anmuel ostob legs
' then 1,000 tons.
Catoh for 1971 inolu
. ded in Ul ocatohas
oo 1955=-T1 CRETOM Jenegel to Angola
. Antille since T2 | ##
Tiwory Comnst #* 1970w ORSTOM Senegal to Angole| Catoches were reporte
| by OR3TOM
Japan 196271 Government I. Comst to Congo|Catches by two~bost
seiners, molners and
. _ badit boata
Portugal 1963-T0 Government Angola Lanﬂ&ng of & pmesll
o : Tlwet of baithoate
Senegal 1966471 | ORSTOM Senegal to Angola|Catches for earlier
years reported by
ORSTOM
Spein 196%-T1 Government Canary Islands to|Catehes have besn
S Angola astimated by ICCAT
1963~T1 ‘Govarnmant' S.Leone to Angola|Catches from lending

statiation

* non-memnber oowatries

*# Complete statistics for the yeers 65 to T1
Partial resulta from 66 to 68
The data from 1955 to 1965 need to be rewieved



Table 14 —~

SUMMARY OF AVAILABLE STATISTIC3 ON CATCH FER EFFORT OF
ATLANTIC YELLOWRIN TUNA FOR THE MAJOR FLEETS

Catech~effort by
5% areas for L

Country or 1° areas for Tears CGommente
purfoce fishéwry
qoaldne
Rep. China (i) Terey 1967~6%9 ] Log hook coverage is lows
, " nead data on undressed
N welight of cateh
roba €1) Hone Need data -
Tmp@n Tes 195T-T0 »N%md'dmﬁ%.un-wmiﬂhﬁ of
eatoh. which will be avaei-
lable Por Tt in wmwly T
lores Yep 196869 Log book coverage 18 only
: m%&% of the boste; neead
1 dats on welght of umtmh
Tenes umlﬁ (1) Yes: 1968-70
Surface Fishery
lanade Tes 1967~T1 § Reported together with
- | fmericen statistios
rrance Ten 196971 | Reported separately for
| baithoate and seineres;
L includes Ivory Cooet and
HJenepgaleas astatistlos
Dakar bait boats" 195568 |
Pt. Noire (l) baltv 1964-T0 | Not broken down into 5°
’ BT
Pt. Noire Purseseihers 196470
Ivory Coast *(1) Yes 1969.71 | Reported together w/French
gtatistion '
Jeapan Yaa o ,
‘ for purse -seiners 1967=-T0 | Survey aystem is being
agtablished
O ‘
for bait boats ‘
Portuggl . Hone 1963-70 | Data available for BB
' that fish off dngols; buk
data not broken down into
5% agres; need datn
Senegal Tae 196971 | Reported together W/Frwnmh
: 1 statistica
Spain Noxne | Nead data
U.S.A. Yos 1867-T1 | Includes Canadian and

Panemanian statistics

it i R P

1) =

non member countries



Table 15 -

BUMMARY OF AVAILABLE STATISTICS ON SIZB-FREQUANCY OF
OF CATCH OF ATIANTIC YELLOWFIN TUNA FOR THD MAJOR PLERTS

Countxy ‘Years Hontha Arsad Commenta
Longline Fishery
Rep. China * Hone ‘ NHeed data
Cuba * None , » Heed data
Japan 1955-60 | (Jan-Dec Entire Atlantie) Data grouped into tw
. ' _ , ' periods; need dats
1965-70 |) 10°x20° areses i T e
B | for 1965=70 &epa?at&ly PO Fear
Korea, 1970 Jul-Dot. 5¢ areas Very few samples} he
o date
Venezuela ¥ - 196970 Need data
3urface fishery ,
Canada 1968-71 Jul~Hov 5° areas and Reported together wi
: - BMEFS areas {U.S.A. gtatistios
France  1965-71 Jan=Dac ORSTOM Better coverage in
: aroas gome time-area strat
needed; includes I,
Cogst and Jensgaless
atatistics
Ivepry Coast * 1965~7]) | Jan-Dec ORITON Aeported together W/
‘ o areasd French statistles
Japan _ 41965, - Jul-Nov Pt Noire | Better coverage im
: ‘ cL 4 _ _— o needed; e.g., Abidja
(purse seiner only) 1967-68 7 qu a”?as landings are not mam
. pled : :
Portugal(Angelal None Need data
Senegal 1965-T1 | Jari-Dec ORSTOM Reported together w/
' 3 French statistios
Spain } Kone Nead data
- 1968-71 Jul-Nov Better coverage in

U.S.A.

NMPS areas

some tine~area strat:
needed; includea Can

| dian and Panamanian
statistica

* = non-member countries
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Figure 2.- Fastern Tropical Atlantic showing thw"ee areas
used in study.
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Figure 3 - Catch per unit effort (number of fish/day) of
incoming year class (Class I = FL less than 90 cm
or LD less than 27 cm) of yellowfin by baitboats
in Pointe-Noire Region.
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Figure 4 - Catch per unit effort (in number of fish/day) of
incoming-year class (Class I = FL less than 90 cm
or LD less than 27 cm) of yellowfin by average
purse seiners in Pointe-Noire Region. ‘
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less than 50 cm.) by FIS vessels in Dakar region.
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Figure 1l.- Yellowfin catch (in metric tons), by size of
fish, for surface and longline fisheries, 1970.
Size distribution based on average of available
size composition data from 1967 to 1971.
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Mipure 12 - (see explanation on next page)



Figure 12.-

Yield-per~recruit in Kg. (dotted line) and relative stock
fecundity in percent (solid line) of yellowfin tuna taken
by two types of fisheries: one aiming at 2 to 5-age fish
(surface fishery), and the other, 3-8-age fish (longline
fishery). ’

Solid circles in figure represent present level of fishing
intensity. - A :

Curves are basgsed on the following assumptions:

(1) Natural mortality coefficient: 0.8.
(2) growth coefficients:

L K to i
, (cm)(per year) (year) (Ke.)

Figure A 190 0.3 0.00 122
Mgure B 169 0.6 0.86 99

(3) and fecundity indices of individual fish as:

Age A) B)
1 0. 04 0.02
2 0.29 0.48
3 1.00 1.00
4 2432 1.38
5 5457 1.63
6 4,06 1.77
7 4,59 1.87
8 5.01 1.91

Figure A) is based on parameters from longline samples and
Figure B) is based on parameters from baitboat samples
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