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ABSTRACT

The objectives of this stUdy 'are‘ to describe the
distribution pattern, pkovide abundance indices by depth range
and present length frequency distributions of John Dory in the
Portuguese continental waters. The results are based on data from
a series of groundfish surveys carried out on board of the R/V
“Noruega", during 1986-1991.

John Dory is distributed along all'thg Portuguese coast
being more abundant from 41°N to 37°N and in the western border
of the south coast. Estimated indices of abundance remained
stable throughout the study period. fhe highest mean catches and
biomass values were recorded in the depth range 1100-2001m in
most of the surveys. Length frequency distributions indicate the
presence of, at least, two year ¢1asses in the population.
Younger individuals are preferentjal]y distributéd in the range
[20-1001m. ' ‘ |
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INTRODUCTION

John Dory (Zeus faber Linnaeus, 1758) is a demersal fish
distributed in the coastal waters of the Atlantic, Indian and
Pacific oceans and in the Mediterranean and Black seas (Wheeler,
1873 in Quéro, 1978). It is exploited by the fishing fleets of
South Africa, Morocco, Australia, Japan, New Zealand, France and
Portugal (FAO 1987, 1988, 1989, 1990, 1991).

off the Portuguese continenta]icoast, 2eus faber is caught
by the trawl and éillnet multispecific fisheries. In the past six
years, both landings and market price of this species increased
significantly suggesting that it may become a countefpart of more
traditional and heavily exploited demersal fishes.

Apart from general information on the diagnosis, describtion
and geographical distribution of the species (Quéro 1978, 1981;
Heemstra, 1980; Maurin & Quéro, 1982), existing knowledge on John
Dory is scarce; Franca et al. (1970). analyze the catches made
during bottom traw] experiments of f the coast of Angola, Janssen
(1979) provides some information on the population structure in
The Netherlands, and more recently, Stergiou & Fourtouni (1981)
examine the trophic biology of this species in the eastern
Mediterranean. Silva (1992) preéents information on the fishery
and landings of John Dory on the portuguese coast, based on the
analysié of the official fisheries statistics.

This study describes the distribution patterh, provides
abundance indices and éxamines the length frequency distkibufions
of John Dory along the Portuguese continental coast (ICES
Div.IXa) durihg f986-1991, based on a series of groundfish
surveys.

MATERIAL AND METHODS

Nine groundfish surveys were‘ carried out along the

Portuguese'continenta1 coast in the period 1986-19391, on board
of the research vessel “Noruega“ from Instituto Nacional de

Investigagao das Péscas (Table I). The main objéctive of these



surveys is to provide abundance indices and study the
distribution of the most important commercial fishes of the
Portuguese coast (Cardador, 13983; Anon, 1991; Azevedo, 1991;
Borges et al, 1991). _ .

From 1986 to 1988, the surveys covered the depth range
between 20 m and 500 m, having since 1990 been extended to the
area between 500 m and 750 m depth. A stratified random design
was used until 1989; from 1990, a fixed -station sampling strategy
was adopted. The survey area was divided in 36 (from 1986 to
1988) or 48 (from 1989 to 1991) strata, based on latitude and-
depth, each one subdivided 1in sémpling units of 25 squére
nautical miles (Figure 1). Table Il represents the number ‘of
sampling units and hauls per stratum in each survey. ‘

Fishing operations were carried out during daylight. A
Norwegian Campell Trawl with a 20 mm cod-end mesh size and 14.5.m'
horizontal opening (between wings) was used. Mean tow duration
was 30 minutes at a trawl speed of 3 knots in 1986-1988 surveys
and 60 minutes at a trawl speed of 3.5 knots in 1989-1991
surveys.

John Dory did not occur in the ]1500-750]m depth range SO,
only the area between 20 and 500 m was considered in this study.

The methods used to estimate the indices of abundance and
corresponding precision measures were taken from Cardador (1983)
and follow, in general, the methodology proposed 1in Cochran
(1966). When only one haul was made per stratum, a zero standard
error was assumed.

Fish Tength was not sampled in "Autumn 86" and "Autumn 87"
surveys.

A log(x+1) transformation was applied to the catch per hour
(in weight) in each haul in order to simplify the representation
of geographical distribution.



RESULTS
Geographical distribution

The distribution of the log transformed catch in weight per
hour along the Portuguese coast in each survey is represented in
Figures 2a-1)

John Dory 1s distributed along all the coast, being more
abundant 1n the sectors from Matosinhos (MAT, 41°15°N) to
Arrifana (ARR, 37°00'N) and in the western area of the south
coast (Sagres, SAG, 8°48'W). In the remaining south coast
(sectors POR and VSA) it occurs only occasionally. North of
Matosinhos (sector CAM) 1t occurs frequently but in small
numbers. Overall, sectors MAT, FIG, SIN, ARR and SAG presented
higher abundance of this species. The highest catches were
recorded in the sectors MAT (53.5 Kg/hour, "Summer 90"), SIN
(27.6 Kg/hour, "Summer 90") and ARR (23.0 Kg/hour, “"Autumn 87").

Indices of abundance

Figures 3-5 (see also Table 1I1) present the estimates and
corresponding 95% confidence 1imits of the stratified mean catch
per hour, 1n number and weight, and of the minimum.trawlable
biomass by depth range and in the whole survey area. Standard
errors, confidence i1ntervals and coefficients of variation of
these estimates are presented in Table I1I. Figure 6 shows the
mean fish weight by depth rénge and survey.

A1l the abundance estimates have a high variance.

Stratified mean catches per hour in the total area
(Figures 3a and 4a) varied between 1.0 Kg (CV=0.18, “Autumn 88")
and 4.3 Kg (CV=0.35, "Summer 90") and between 3.0 fish (CV=0.03,
“Autumn 87") and 8.1 fish (CV=0.23, “Summer 90"). Minimum
trawlable biomass ranged from 328 t (Cv=0.18, "Autumn 88") to
1241 t (CV=0.35, "Summer 90").

Confidence 1limits of the abundance indices of most surveys

overlap, indicating that the observed differences are not



significant at the 5% level (Figures 3a, 4a and 5a). The only
exceptions are: a significant decrease in the mean. number of
fish/hour  from ~-~"Autumn 86":- (6.9 fish/houri-‘CV=0.04) “to
"Autumn 87" (3.0 fish/hour, CV=0.03) and a decline in the mean
catch’ in weight from “Autumn 87" (2.7 Kg/hour, CV=0.65) to
"Autumn 88" (1.0 Kg/hour, CV=0.22). : '

. No significant differences between surveys are also recorded
in mean weight/hour and biomass within each of the depth ranges
(Figures 4b-d, 5b-d). The mean catch in number in the depth range
(20-1001m (Figure 3b) decreased from “Summer 89" (3.5 fish/hour,.
Cv=0.19) to "Autumn 89" (1.2 fish/hour, CV=0.32). In "Summer 91"
this index was higher than in the previous: Autumn survey and
declined again.in-the following Autumn.:

The analysis of the depth distribution of John Dory shbws
that the two boundary ranges; [20-100lm and ]200-500]m, have
comparable abundance indices,. except in "Autumn 88" where these
are lower in the range ]200-500)m (Figures 3b,d 4b,d and .5b,d).
In the range -}100-200]m, indices of abundance are higher or
similar to those observed in the other two dépths (Figures 3b-d,
4b-d and 5b-d).: ) : o

" The highest mean fish weight was recorded in "Autumn 87"
(1.0 Kg/fish) and the lowest in "Autumn 88" (0.2 Kg/fish)
(Figure 6). In the other surveys, this 'parameter was around
0.4 Kg/fish. Seasonal variations are observed in the individual
mean weight of John'Dory within two of the three depth ranges
(Figure 6);. in the [20-100)m range, mean fish weigﬁt was higher
in the Autumn than in the Summer and in the ]1200-500]m range the
opposite situation was found, that is, mean fish we{ght increased
in the Summer. ' ‘

Length frequency distributions

Length frequency distributions of ‘John Dory in each survey
are presented in Figures 7a-g). The length of fish caught was in
the range .5-61 cm. Except in “Autumn 88" survey where most‘fish
were bewteen 9 and 38 ‘cm, this range presented no significant
variations between surveys. ‘



"In the Summer surveys, a:-higher frequency of the smaller
length groups, with- a modal .class. . between 10 and 14 cm is
observed. A second frequency: peak is evident in "Summer .89"
(modal class: 23-24 cm) and in:"Summer 917 (modal class: 25-26
cm) histograms. The highest abundance of the smaller individuals
was recorded 1in “Summer 90" survey, indicating a particularly
good recruitment .in this year. In all the Autumn surveys, a
distinct peak 1is observed between 18 and 22 cm. These data
suggest: that John Dory  grows from 10-14 cm to 18-22 cm between
the Summer and‘Autumn‘ofuthe same :year and attain 23-26 ¢cm in the-
. following Summer. -'The  histograms also suggest .that this
population comprises,. at least, two distinct year classes. -

The distribution of fish larger than 30 cm does not show
clear modes. and further interpretation:-of the histograms would
benefit from the use of statistical methods.

Figures 8a-g). describe the distribution of fish length per
depth. range "in. each -survey. 1In the ranges [20-100}lm and
J100-200])m, all the lengths are observed. On the other hand, the
smallest 1ndividua]é {(less ;than 12 cm length). do notf occur -
between 200 and 500 m. In the Autumn surveys, the larger
individuals (greater than 40 cm length) are also absent from this
depth range. _

In order to examine .the relative abundance of fish lengths
by depth range, four length groups were-arbitrarily established,
€15cm, [16-30)cm, [31-45]cm and 246cm, and the proportion of each
group in each, depth range was computed (Table IV). The depth
range distribution of each group was compared with that of the
whole population; when a length group shows a depth distribution
different from that of the whole population it was concluded that
there is segregation of this length group with depth.

Group [16-30]cm is distributed in the three depth ranges
according to the proportions of the whole éopu]ation. The
distribution of group [31-45Jcm is variable -between surveys but
its proportions in the intermediate depth range, ]1100-200]m,. tend
to be higher than the corresponding values for the population.
The smaller -length- group, .<€15cm,® is rare ‘or absent in the

1200-500]lm range. In the Summer surveys, its concentration in



shallower waters, [20-100]m, is evident. In the Autumn surveys,
group 246cm is more abundant in the range [20-100] m, less in the
range -]1100-200]Jm and often absent from the }1200-500]m. In the
Summer, the proportions of this group in the [20-100]m and
1200-5001m depth ranges are higher than those of the whole
population. These data suggest that the larger individuals move
inshore before the Autumn and offshore before the Summer. This
migration explains the observed seasonal variations of the mean
fish weight in the two boundary dépth ranges: in the Summer,
younger fish enter .the [20-100lm area and older fish move-
offshore decreasing the mean fish weight in this aréa and raising
it in the range ]200-500]m; in the Autumn mean fish weight
becomes higher in the range [20-100]lm and lower in the range
1200-500]m due to the onshore migration of the larger fish.

DISCUSSION

Z. faber has a wide geographical distribution but 1is
apparently only a summer visitor in the North of Europe (Janssen,
1979). Portuguese landings are stable around the year (Silva,
1992) and estimated indices of abundance show no significant
differences between Summer and Autumn, indicating that there is
a resident population of this species in the Portuguese waters.

The depth distribution of John Dory on the Portuguese coast
is comparable to that reported for the Northwest Africa (Quéro,
1978), for the coast of Angola (Franca et al., 1970) and for the
Galician shelf (Farina at al., 1985), Our‘resu1ts concerning the
depth distribution of the smaller fish are also similar to those
in Franca et al. (1970). '

The hypothesis of .a seasonal migration of the older
individuals is referred here for the first time.

The ‘length compositions of the population indicate the
presence of, at least, two distinct year classes off the
Portuguese coast. Janssen (1979), using an age-length Key
determined by Wheeler (1969 in Janssen, 1979), considered the
occurrence of three year classes off the Dutch coast the first



one corresponding to one year old fish (15 cm), the second to two
year old fish (27 cm) and the third one to three year old (37 cm)
individuals. The same author reports that in the North European
Atlantic, spawning takes place 1in the summer (June through
August). ‘

In the Portuguese coast, spawning appears to take place
earlier in the year; the first length frequency peak observed in
the summer survey histograms (10-14 cm) may correspond to fish
aged nearly one and half years and the second one (23-26 cm) to
individuals around two and half years old. Further analysis of-
these data and information on the age and growth of this species
is needed to test these hypotheses.
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SURVEY DATE
Autumn 86 05/10/86-29/10/86
Autumn 87 04/10/87-24/10/87
Autumn 88 13/10/88-19/11/88
Summer 89 14/07/89-08/08/89
Autumn 89 10/10/89-06/11/89
Summer 90 06/07/90-30/07/90
Autumn 90 27/10/90-06/12/90
Summer 91 06/07/91-06/08/91
Autumn 91 12/10/91-14/11/91

Tab]e I - Groundfish surveys carried out during 1986—1991‘

on board of the R/V "Noruega".
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SURVEYS
STRATA ;;fg} j;?g, Aut, 861 Aut. 87]Aut. 88 Sum. 89 [ Aut, 89)Sum. 30fAut. 90|Sum. 91jAut. 91
CA¥1 17 17 8 5 | .3 O O B | - TR § 4
CAN?2 10 L I B w2 i e 3 2 ?
CAl3 2 2 2 2, 2 o2 2 1 1 o 2 1
HATH 16 IET I P U R SO T P B -8 <1 -] -k 3 ]
MAT2 12 1 | 2. 20 - 3 T A ? 3 2
HAT3 2 2 R RN B N 2 4 .12 -3 ? 2
AVE? 1 7 T -3~ -8 T4 1 - 8 5 4
AYE2 1§ IR LT L2 S S B B D 2 4 2 1
AYE3 4 K B U A P B 'y 2. 1 2 1 2
Figl 14 w11 | 3 6 3 § R | 3 4
F162 Al 2318 - b2 b R e Tl B b §
F163 5 5 2 4 3 2 3 ' - 2 ?
BER1 § 10 42 P2 I 3 -2 -2 (I 1
BER2 12 13 T2 “2 A 3 6§ 2 4 4 3
8ER3 2 3 1 1 - 2 1 1 1 1 1
LIst - 15 18 -4 2 § © 2 4 - 3 A 1
L182 1§ 21 .3 -3 4 4 1 - 3v 6 5 2
Lis3 12 12 2 2 2 3 5 4 3 3 3
SIKt 1 1 2 ! 4 2 3 3 4 3 2
SN2 14 14 £ 4 4 3 3 ] 4 { 6
$1N3 8 ] 2 2 2 3 3 4 [} 4 3
NiL1 3 3 2 2 1 ? 1 1 1 1 1
NIL2 -1 5 § 2 ¢ 2 2 2 ? 2 1
MIt3 8 1 3 2 2 3 3 3 2 4 3
ARR{ 8 6 3 2 1 2 1 2 2 2 2
ARR2 8 g § ? ki 3 3 3 3 3 3
ARR3 8 § 4 2 2 2 3 2 4 1 4
SAGt 4 2 1 2 2 2 2 1 1 1 -
SAG2 5 3 2 2 2 2 2 2 2 2 2
SA63 ' 3 2 2 2 2 i 1 2 1 1
POR1 1" 12 5 2 4 3 § 2 4 4 2
POR2 $ § 3 2 2 2 4 2 3 3 3
POR3 3 4 2 2 2 2 3 2 1 1 !
YSAL 5 6 1 1 3 2 5 ? 3 2 [y
VSA2 2 2 2 2 2 2 2 4 2 4 2
VSA3 3 3 2 2 2 2 2 2 3 2 ?
TOTAL 1 127 128 45 28 44 32 50 a o ou 3 23
TOTAL 2 130 13 47 30 i K] 48 32 41 38 33
T0TAL 3 59 58 25 23 23 7. 32 25 24 1 Uu 23
T0TAL 316 31 118 81 85 92 130 84 108 9 14
Table I1 - Number of sampling units (S.U.) and hauls per stratum

in

each survey.
F1G-Fig.-da-Foz; BER-Berlengas; ]
SAG-Sagres ; POR-For timdo; VSA-V.R.Sto. Anténio.Depth ranges: 1:{20-100]; 2:]100-200}a; 3: [200-500]a.

Sectors:
LIS-Lishoa;
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CAM-Caminha;
SIN-Sines;

YAT-Hatosinhos;

AVE-Aveiro;

WIL-Milfontes; - ARR-Arrifana;



svers | SR Lo fsg | oe fen | v [ mfs| ey fegf s [ 5 | oy | oy
[20-T00)a | 69 | 5.0 0.81] V218 | 0.20] 480 |2.2 [0.48 1230 [0.21] 209 | 3.0 | Wi-387 | 0,20
[Tio0-200]m [ 168 (1.0 [3.08] 7.1-3.9 | 0.32] 82,8 [0 [1.23 | T.6-6.8 |0.30 | 83 [146.0 | 185778 | 0.30
Jutusn 85 | J200-500T8 | 51| 6.0 [0.28] 0.2-15.3 | 0.71] 22.0 2.8 |10 | 1.z | OTU| 131 | 917 | 61323 | 070
TOTRL [ 288 | 6.8 [0.21] 8,314 | 000|134 [1.0 [0.10| 2.8-3.2. | 0.03| 883] 231.8 [ az-vaaa | 0.3¢|

[20-T000n | 20 | 1.2 [0.63] 0.2-2.5 | 0.53] 28.2 [1.6 |1.03| 0.6-3.8 [ 0.8%| 188 | 119.0 | ~68-440 | 0.83

TI00-200]w | 19 [ 5.4 |1.07] 3.2-1.6 | 0.20[ 00,1 [0.8 [1.32| 2.0-1.8 | 0.28] 572 | 181 | 2ue-s00 | 0,27

Notusn 87 | JEOG-SO0TM | 10 | 1.7 [0.97] 0357 [ 0.50] 2.5 [0.5 [0.28| 0,210 | 0.55] 25 | 145 | 857 | 0.00
TOIAL [ 709 [ 3.0 [0.09] 2.6-3.2 | 0.03| 0.7 |7 [6.13| 2.6-0.0 | 0.05 | 185 | 36.0 | T1-858 | 0,08

[20-T001n | $9 | 2.6 [0.52] 1631 | 0.20] 12,9 [0.6 [0.12] 0.3-0.8 | 0.20] 15 | 1.5 | o1-168 | 0.2

T160-200] | 103 [10.0 [1.00] 2.8-17.2 | 0.30] 22,7 [1.8 [0.00| 0.8-2.8 [0.22| 249 { 6.1 | 10=3e1 | 0.3

Notuen 88 | 120050018 | 27| 0.3 [0.20 0.2-0.9 ] 0.60| 0.5 |o.1 [0.07 | -0.1-0.2 | 0.0) § | €2 | -0 | 0.8
TOTAL | V80 [ 8.0 [T03] 2.6-01 | 0.27[ 382 [L.0 [0.17[ G.6-0.3 [0.11[ 328 [ 887 | 21i-aes | 0.1

[20-100]w [ 101 | 3.5 [0.85] 2.1-0.8 [ 0.19] 39.6 |10 [0.08 | 0420 | 0.30] 181 | %59 | we-ams | 0.3

TI00-200]w | 227 | 8.3 [2.06] 0.0-12.5 | 0.25| 123 [0.7 [0.82 | -1.0-0.0 [ 0.0 315 | 87,2 [ 113518 | 0.31

Sonser 89 | J200-5001a | S1 | 2.6 |1.68] =1.0-6.2 | 0.85| 40.4 [2.0 [1.AT| ~1.05.0 [0.71] 108 [ 76.0 | =53-211 | 0.70
TTOTAL | 919 ] 5.3 098] 1.8-0.0 | 0.18]182.3 J2.8 [0.47| 1.0-3.0 | G.20| 585 | 1354 | 90881 | 0.03

[20-100]m | 32 | 1.2 [0.00] 0.4-2.0 | 0.33] 20.2 [0.8 [0.38 | 0.04-1.5 |o.aa| 88 | av.2 | &0t | 047

T100-200]8 | 187 | 7.0 [1-77] 3.4-10.6 | 0.25] 88.6 [3.0 [1.00 | T.4-5.0 | 0.28] 408 | 1a.6 | 160-845 | 0.29

Notunn 89 | J200-50008 | 14 [ 0.8 00| 0012 | 002 2.2 [0.2 [0.08| €.00.3 |0.30) § | 3.9 | &8 | .30
' TR | 207 | 8.8 [0.15] 2.0-5.0 | 0.21] 910 |17 [0.43] 0.9-2.8 | 0.25] 801 | 288 | 282180 | 028
T26-1000n | 115 | 3.1 [1.00[ 1053 | 0.33] 412 [1.0 [0.01 | ~0.5-2.5 | 071|115 | 83.2 | -52-291 | 0.2

T100-200]w | 352 [10.1 [€.08] 5.6-22.7 | 0.28201.2 [T.5 |3.07 | 1.1-13.9 | 0.41| 699 | 388.6 | 130-1688 | 0.41

Sunmr 90 | J200-500m | 135 [ 5.6 |3.10[~T.1-12.3 | 0.86[119.8 [0.3 [3.83 | -€.0-12.6 | 0.89] 228 | 203.8 | -212-868 | 0.89
CITROMU [ 02 [ 8T 18] G-T0L8 [ 0.23[2.2 {13 [1A8| T3 | 030|101 [ 29,2 | 377-2108 [129.20
[20-1000a | 45 [ 1.0 [0:2] 0.5-1.6 | 0.26| 39.2 [0.8 [0.91| 0.2-1.¢ |0.39] 9% | 3.8 | 21-168 | v.38

TI00-2001w | 337 [10.4 [2.86] 4.3-16.5 | 0.28[169.1 [S.3 |2.45 | 0.2-10.3 | 048 €31 | 2965 | 28-1233 | 0.01

Ntuan 80 | JEOU-S00Tn | 81 [ 2.8 [T81] ~T.1-6.0 | 0.87| 8.3 [0.3 [0.22] -0.0-0.8 | 013 18 | WA | -T-43 | 0.83
[T TOML [ W3 [ 5.2 |12 B6T.T | G.Z0[20.8 (2.8 [1.02] 0,568 [0.38] 143 | 2988 | wst-1a3s | 0,00
[26-10018 | 135 [ .1 [0.07] 3.36.1 [ 018 59.1-[1.1 (0.1 0.6-1.5 |0.7| 130 | 22.1 | 88-180 | 0.18

TI00-2007 | 184 | 5.4 [1.28] - 2.8-0.0 | 0.23]106.3 [3.0 [0.88 | T.2-4.7 | 0.29] 355 | 02,1 | va-588 | 0.28

Suswer 91 | J200-500)0 [ 27 | 1.7 [1.00| -0.53.9 | 0.59| 13.3 [0.8.[0.45 | 0.2-1.8 [ 0.56]. 1 | 28.6 | -11-93 | 0.5
| TOTAC | 306 | 0.0 [0.07] 3.2-5.7 | .10]188.3 [0 [0.97 | T.I-2.8 | 0.20] 530 | 07,7 | 3n3-Tas | 0.20
[20-100]8 | 9% [ 0.8 [0.90] 0.2-1.6 | 0,33 11,8 [0.4 |04 ] 0.1-0.8 |0.38] 82 | 108 | 1588 | 0.32

T100-200]w | 217 | 6.9 [1.65] 3.0-10.3 | 0.20| 5.0 (2.8 [0.17 | 1.4-4.3 | 0.25| 341 | 85.4 | 163-518 | 9.5

Mtuen 91 | J200-5001a | 17 | 1.0 [6.63] -0.8-2.3 | 0.63] .8 [0.2 [orv] -0.0-0.8 [0.58] 12 | 5.8 ] -tz | 007
T | 059 | 3.0 [0.91] 2.00.8 | 0.21[107.8 [1.4 [0.30| 0.8-2.0 |0.21] 40¢ | 81.2 | 228-580 | .22,

Table 11! - Indices of abundance and corresponding precision measures by depth range and

survey.
N-nQ fish caugth; Nh-nQ fish/hour; S,-Nh standard error; CL,-Nh confidence
interval; CV,-Nh coefficient of variation; Y-weight of fish caugth (Kg);
Yh-kg/hour; Sy,-Yh standard error; . Cly=Yh confidence interval; CV,-Yh
coefficient of variation; B-biomass (t); S3-B standard error; ClLg-8 confidence
"interval; CVy-B coefficient of variation.

»
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'SURVEYS LENGTH DEPTH RANGES

GROUPS [20-100Im | 1]100-2001m | 1200-500]m
€15¢n © 0,08 0.92

© [16-20)cm o a2 0.71
AUtumn 88 c{a1-48Tem 0.45 0.5¢4
B 246¢em . .00 0.98
TOTAL I D T st

iem 0.3¢ © 0.63
, _ [16-3G1cm 0.28 ) 0.52
Summer 89 [31"5]“" 0.2'! 0-53
246¢m 0.4 0.30
TOTAL B LY JE B . ce BB Ry

S15¢nm 0.12 . - 0.78
[16-3C]cm .12 0.82
Autumn 89 {31-45}em- | 0.1 - 0.82

: - 2Aken ' ¢.28 0,13 ‘
TOTAL 5 SRV T2 LU REREE 11 ) R §

dsen ¢, 28 T 0.52
[16-30]em ¢.07 0N
Summer 90 [31-85]en . 0.05 0.85
’ ' 246¢m ) ©0.19 0.42
T07AL R BT

<15¢em S 0.07 : 0.92
{16-30]¢m 0.08 0.78
Autumn 90 | (31-48lc 0.04 0.95
246cn 0.3% 0.63 .
TOTAL . e 008 s pre et 0B e

$15¢n : 0.65 0.35
[16-30]¢cn G.42 0.46
Summer 91 [31-45]cm 013 - 2.80

_— . 245¢em 0.4% A

TOTAL b a2

Ssem 0 0.00 1 0 0.84
[18-30]cn [UST S , 0.80
Autumn 91 [(31-45]cn 0.07 0.95
245¢n 0.32 0.64
T0TAL I R ER Y

.Table IV - Proportion of the length groups by depth

range in each survey.
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Portuguese groundfish surveys (1986-1991).

15



a) Autumn 86 _ o) Autumn 87

42.9
—_—
41.5 :_;:Au \\‘
a1, T *
— e
0.5 RAYE
4.2 -FIG
Lél (UDJ BeR
3 3 39.5
— - .
— et
':: : 39.0 -us‘. .
— -
28.5 !
SIN
8.0
NtE
ok —-N 7.0k ———W
saq oo 46 ' :
l poR VSA l POR VSA
2.5 . . 1 3.5 L 1 .
10.5 9.5 8.5 7.5 12.5 9.5 8.5 7.5
LONGITUOE LONGITUOE

Figure 2 - John Dory catches along the PortuUguese coast in

each groundfish survey.

NOTE: Symbol height is proportional to the log(x+1)
transformed catch in weight per hour in each haul.
Minimum value: . = 0.0 = 0 Kg/hour |

Maximum value: . = 2.1 = 111 Kg/hour
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Figure 3 ~ Stratified mean catch, in number of fish/hour,
and corresponding 95% confidence 1limits, by
depth range and survey. '
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Figure 4 - Stratified mean catch, in Kg/hour, and.
corresponding 95% confidence limits, by depth

range and survey.
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Figure 5 - Minimum trawlabie biomass and corresponding 95%
confidence limits, by depth range and survey.
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