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SUNMMARY

Thie paper presents preliminary analyses and data on the time-area
distributions of sex-ratioc by eize class of North Atlantic swordfish.

spart from confirming the general trends in temperate zones described in
earlier papers, the results also polnt to the existence of time-area variations
in these distributions. This requires a more thorough analysis and the

improvement of data bases.

HRSUME

Ce document présents dus donndes et analyses préliminaires sur la

distributlon spatio-temporelle du sex ratio par classe de taille de 1’ espadon

nord-atlantique.
Outre quiils confirment lee tendances géndérales des zones tempérées

décrites dans les travaux antérieurs, las résultats signalent é&galement

1'existence de varistions spatio-temporelles dane cette distribution. Cecl

demande une analyse plus approfondie et i*amélioration des bases de donnése.

RESUMER

Bl documenta presenta anélisie preliminares y datos de la distribeeién
especlo-temporel de la proporcidn de sexos por clese de tallss del pez eapsade
en ol Atldntico norte.

Ademds de confirmar les tendenclas generales en las zonas tewpladas,
descritas an documentos anteriores, los resultadcs sefialan hacia le existencis
de variaclones sspacio-temporales en dichas distribuciones. ¥s necegario llevar

& cabo un endlisis wis profundo y mejorsr las beses de datoe.
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1. INTRODUCTION.

Data reported by several authors on the sex ratio of the
swordfish in the Atlantic Ocean suggest that there are
substantial spacs-time variations in this species.

However, since the sex ratio varies in the different sizes,
any comparison between area and time periods must consider the
size of the individuals sexed.

HOEY (1986), GARCIA & MEJUTO (1988), HOEY (SCRS 90/34)
present information on sex ratio by size class for specific areas
in the North Atlantic using formats that can be compared easily.

SUZUKL & MIYABE (1990) summarized sex ratio trends and
evaluated their effect on cohort analyses.

The differences in sex ratio by size have been attributed to
differential growth by sex, and/or mortality by sex, and/ox
differences in capturability between males and females
(ANONYMOUS, 1986; ANOMYNOUS, 1988) due to a possible differencial
behaviour as yet unexplained.

However, we may not point to any isolated causes. Rather it
is more likely that a combination of these factors is involved.
The differencial growth between males and females could cause one
sex to be more susceptible to predation by its natural enemies
{sharks, pseudorca, etc.)

However, the different spatial distribution in the size
distributions described previously (SCRS 90/33) may be anothex
factor to consider. The relatively small individuals tend +to
concentrate in the warmer zones, where their natural enemies are
more abundant.

2. MATERIAL AND METHODS.

Between 1986 and 1990 an intensive swordfish sexing program
was carried out at various Spanish ports. This paper analyzes
data compiled by the Spanish fleset which unloads theixr catches,
normally in live weight, at ports in NW Spain. We also include
data on sampling done on board vessels in equatorial zones from
March to May 1990.

Sexes to bs samples were not chosed at random as we had to
make use of samples taken for evisceration which is done at these
ports for commercial reasons. However, the trips sampled were
selected at random (with the exception of the one in the tropical
zone) .



The size unit used was the LJIFL (MIYAKE & HAYASL, 1978)
obtained with a caliber. In cases where cnly weig@t was repor@ed,
it was converted to the LJFL using equations pxev;ously described
(MEJUTO et al. 1988) depending on the position of the catch.

Sexing was carried out by only one sampling team that wsed
identical criteria for sex identification.

knalyses were done in several stages. ngrall ana;yses {all
areas and months combined) on a guarterly basis and using bands
of latitude were carried out.

Based on available data the latitudes analyzed were:

pand 002 + 052 latitude N. (%)
Band 202 + 252 latitude N.
Band 3092 + 3%2 latitude N.
Band 402 + &52 latitude N.

(*) Data available only for March, Rpril and May, areas 202+35°W

Quarterly temporal analyses were done for more specific
zones. These zones were defined as follows:

Grand Banks: 402+452 N Lat. and Long. >= 302 W.
Iberica : 302+352 N Lat. and Long. < 302 W.
AZOTOS r 402+452 N Lat. and Long. <= 302 W.

3. RESULTS AND DISCUSSI1ON.

An overall analysis of 5856 observations of sex by size was
carried out. Figure 1 shows the number sampled by sex.

Figure 2 shcws the tendencies of percentage of females by
size class, which are very similar to those described esarlier in
the NE Atlantic (CGARCIA & MEJUTO o.c.). Howaver the decrease in %
‘of females is mores evident at 150 cm LJFL. This is probably due
to the concentration of males in these size classes as a result
of the sffect of samples from some areas, which will be discussed
later on. Bt 150 om the percentage of females continues to
increase until it reaches 100% at around the 200 cm size class.

In the latitude band analysis (Table 1) (Figure 3) it 1is
important to note the sex ratio distribution found in band 002 +
052 N. The percentage of females between 120 and 170 cm LJFL is
very low in the areas/time periods mentioned earlier. The
distribution is very diffevent from the pattern obtained in other
bands studied and even in relation to the distributions obtained
in the quarterly data (Figure 4).

In bands (202 + 259 N) a very small number of observations
was made and (302 + 352 N) shows similar distributions. If we
compare band (302 + 352 N) and (402 + 452 N), +the latter appears
to have a lower percentage of females between the 125 and 185 cm
size class LJFL.

The quarterly analysis of the data {Table 2} (Figure &)
points to the existence of considerable variations in sex ratio.
Guarters 1 and 3 (Q1 and Q3) coffer a view similar to what is seen
in the overall data. However, the differences, especially between
quarters 2 and & (Q2Z, Q&) should be pointed out.

In Quarter 2 (Q2) the percentage of females is clearly lower
for the 100-125 om size class LJFL, which is probably due to the
effect of the great amount of samples taken from the +tropical
zones.. The percentage of females between 125 and 175 , however,
is higher here than in the other gquarters analyzed.

Despite these early attempts at global analyses, it is
necessary to point out that any type of comparison or conclusion
must cansider the possible combinsd effect of space-time. Thus,
the effect of a particular area having a high number of samples,
could give us an unrealistic view when we analyze data by
quarters. (¥For example, the distrxibution of Q2, Figure &).

Since the samples by trip have in general been selected at
random, the would theoretically be influsnced by the time-space
movements of the fleet under study.

Therefore we carried out preliminary analyses by quarter for
3 =zones, described earlier, which had a substantial sampling
level. {(Table 3).

GRAND BANKS ZONE

¥igure 5 shows a graph of the sex ratio by size class for
each guarter analyzed.

Although Quarter 1 (Q1l) has a limited number of samples (26
males, 84 females), the sex ratio points to the possible greater
presence of females by size class in guarters 2 and 3 (Q2 and G3)
and is wvery similar to the distribution found in quarter & (G&).

In Quarter 3 (Q3) there is a "hole™ that appears between
sizes 155 and 190, with a low percentage of females, even though
the number of samples taken for these sizes is considerable.

Except in Quarter 3 (Q3) sex distribution by size is similax
to earlier finding in this zone (HOEY o.c., GARCIA & MEJUTO,
c.c.l.

IBERIAN ZONE

Figure 6 shows the graphs of sex ratio by size class and
quarter. Although the number of fish sampled in quartexrs 2 and 3
is not very high, the results indicate that this zone has similax
distributions between quarters 1, 2, and 3 (Ql, Q2 and Q3).
Quarter & (Q4), however, has a higher percentage of females in
the 130~200 cm size class LJFL, which is quite obvious if we make
a direct comparison between Q1 and Q4.



AZORES LONKE

Figure 7 shows sex distribution by sixe class for quarters 1
and & (Q1, Q%). Quarters 2 and 3 were not analyvzed due to the
small number of obssrvations.

The data suggest that quarters 1 and 4 have similar
distributions.

1f we compare these distributions with those obtained in the
IBERIAN zone, we see that they are similax to Quarter 1 (Ql) in
the IBERIAN zone but differ from Quarter & (Q4) in the IBERIBN
zZone .

4. CONCLUSIONS.

. Apart from confirming the space-time differences in the size
distributions described by several authors, the results of ths
temporal analysis of sex ratio by size class for specific areas
point to the possible existencs of temporal variations in sex
ratio by size class. This could imply that males and females have
differential behaviour, especially in certain size ranges.

Other more accurate statistical analyses must be carried out
based on data taken from the increased sampling of areas already
under study as well as the start of sampling in new areas.
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BANDS MALE FEMALE
002 + 052 N 1258 203
202 + 252 N 38 61
302 + 352 N 777 10868
402 + 452 N 1073 1091

‘Table 1. Number of fish sampled by size-sex for sach band
analized.
MALES FEMALES
Q1 $27 901
Q2 1631 §21
Q3 240 192
Q4 353 541

Q1 Q2 Q3 Q &
LONES M F M F M F M 1
GRAND BANKS 26 84 491 450 198 129 [13 79
IBERICA 500 633 134& 151 8 33 119 246
AZORES 95 118 5 3 36 30 158 198

Table 3. Mumber of fish sampled by size-sex,

quarter.

for each area and
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Figure 1. Number of fish sampled by size and sex for all areas and
quarters combined.
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Figure 2. Sex ratio by size class, for all areas and quarters combined.
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Figure 3. Sex ratio by size class and bands of latitude, for all years and months combined.
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SWO, % FEMALE BY SIZE, QUARTER 1
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BWO, % FEMALE BY BIZE, QUARTER 2
ALL AREAS YEARS COMBINED
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Figure 4. Sex ratioc by size class and quarter, for all years and areas combined.



SWO, % FEMALE 8Y SIZE, BY QUARTER
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PERCENTAGE FEMALES

- NN

* | ,—J'jl

40
20 1
a "
ko] 50 100 180 200 280 300 380
LJFL CM.
- Q1
LAT, 40446 N/ LONJe 30 W.
8SWO, % FEMALE BY SIZE, BY QUARTER
GRAND BANKS : Q3
PERCENTAGE FEMALES
100 \ e
80
80 1*— + I ,
MY
20 i
v I
[} i i
Q 80 1060 150 200 280 300 380
LJFL CGM.

LAT, 4048 N/ LONO= 30 W.

100

B0

&0

40

20

100

80

40

8WO0O, % FEMALE BY SIZE, BY QUARTER
GRAND BANKS : Q2

PERCENTAGE FEMALES

lh-
[+] 80 100 180 2060 2860 300 384G
LJFL CM.
Q2
LAT. 40+45 M/ LONO= 30 W,
SWO, % FEMALE BY 3IZE, BY QUARTER
GRAND BANKS : Q4
PERCERTAQE FEMALES
it f
RES
| |
[+] B0 100 160 200 . 260 30O 350
LJFL. CM.
Q4

LAT, 40+48 N/ LON~ 30 W.

Figure 5. Sex ratioc by size class and quarter, for the area Grand Banks.



SWO, % FEMALE BY SIZE, BY QUARTER
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8WO, % FEMALE BY SIZE, BY QUARTER
IBEAIAN ZONE, Q 2
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Figure 6. Sex ratio by size class and quarter for the area Iberica.



SWO, % FEMALE BY SIZE, BY QUARTER
AZORES ZONE : Qf, Q4

PERCERTAGE FEMALES

] TN

el
R TR

L
IS

o 50 160 180 200 280 300
LJFL CM.

LAT. 40+48 N/ LOR.«v 28 W.

380

Figure 7. Sex ratio by size class and quarters (1 and 4), for the area

Azores.
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