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ABSTRACT

The objectives of this study are to describe the

distribution pattern, provide abundance indices by depth range

and present length frequency distributions of ~ohn Dory in thee Portuguese continental waters. The results are based on data from
aseries of groundfish surveys carried out on board of the R/V

.. Noruega", du ring 1986-1991.
John Dory i s d ist r i but ed al ong a llt h~ Port uguese coast

being more abundant from 41°N to 37°N and in the western border
of t he sout h coast. Est i mat ed i nd i ces of abundance rema i ned

stable throughout the study period. The highest mean catches and
biomass values were recorded in the depth range ]100-200]m in

most of the surveys. Length frequency distributions indicate the
presence of, at 1east, t wo year cl asses in t he popu 1at ion.

Younger individuals are preferential1y distributed in the range

[20-100]m.

1

iud
ICES-paper-Thünenstempel



r----------------------- ------------------- - -------------------- - -- - - ---- ---

INTRODUCTION

John Dory. (Zeus faber Li nnaeus, 1758) isa demersa 1 f i sh
distributed in the coastal waters of the Atlantic, Indian and
Pacific.oceans and in the Mediterranean and Black seas (Wheeler,
1973 in Quero, 1978). It is exploited by the fishing fleets of
South Afr;ca, Morocco, Australia, Japan, New Zealand, France and

Portugal (FAO 1987, 1988, 1989, 1990, 1991).

Off the Portuguese continental-coast, Zeus faber is caught

by the trawl and gillnet multispecific fisheries. In the past six­
years, both landings and market price of this species increased

significantly suggesting that it may become a counterpart of more
traditional and heavily exploited demersal fishes.

Apart from general information on the diagnosis, description •
and geographical distribution of the species (Quero 1978, 1981;

Heemstra, 1980; Maurin & Quero, 1982). existing knowledge on John
Dory is scarce; Franca et al. (1970). analyze the catches made

during bottom trawl experiments off the coast of Angola, Janssen

(1979) provides some information on the population structure in

The Netherlands, and more recently, Stergiou & Fourtouni (1991)

examine. the trophic biology of this species in the eastern
Mediterranean. Silva (1992) presents information on the fishery
and landings of John Dory on the portuguese coast, based on the
analysis of the official fisheries statistics.

This study describes the distribution pattern, provides
abundance i nd i ces and exami nes t he 1engt h f requency dist r i but ions
of John Dory' along the Portuguese continental coast(ICES

Div.IXa) during 1986-1991, based on aseries of groundfish
surveys.

MATERIAL AND METHODS

Nine groundfish surveys were carried out along the

Portuguese' continental coast in the period 1986-1991, on board
of t he research vesse 1 "Noruega" f rom I nst i t uto Naci ona1 de

Investiga9äo das Pescas (Table I). The main objective of these
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surveys is to provide abundance indices and study the

distribution of the most important commercial fishes of the

Port uguese coast (Cardador, 1983; Anon, 1991; Azevedo, 1991;
Borges et al, 1991).

From 1986 t 0 1988, t he su rveys covered t he dept h 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 unt,l 1989; from1990, a fixed·station sampling strategy

was adopt ed. The su rvey area was d i vi ded in 36 (f rom 1986 t 0

1988) or 48 (from 1989 to 1991) strata,' based on latitude ancJ..

depth, each one subdivided in sampling units of 25 square

nautical miles (Figure 1). Table II represents the number'of

sampling units and hauls per stratum in each survey.

• F,shing operat,ons 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 ]500-750]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 in Cochran

(1966). When only one haul was made per stratum, a zero standard

error was assumed.

Fish length was not sampled in "Autumn 86" and "Autumn 87"

surveys.

A 10g(x+1) transformation was applied to the catch per hour

(in weight) in each haul in order to simplify the representation

of geographical distribution.
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RESULTS

Geographica7 distribution

The distribution of the log transformed catch in weight per

hour along the Portuguese coast in each survey is represented in

Fi gures 2a-1)

John Dory 1S distr1buted 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

Matos1nhos (sector CAM) it occurs frequently but in small

numbers. Overall, sectors MAT, FIG. SIN, ARR and SAG presented •

h i ghe r abundance of t his spec i es. The h i ghest cat ches we re

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 111) present the estimates and

corresponding 95% confidence limits of the stratified mean catch

per hour, ln number and weight, and of the minimum. trawlable

biomass by depth range and in the whole survey area. Standard

errors, confidence lntervals and coefficients of variation of

these estimates are presented in Table 111. Figure 6 shows the

mean fish weight by depth range and survey.

All 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")

an d 4. 3 K9 (CV=0 . 3 5, " Summe r 90") an d be t ween 3. 0 fis h (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=O. 35, "Summer 90").

Confidence limits of the abundance indices of most surveys

overlap, ;ndicating that the observed differences are not
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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/hour, 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 .O'K9/hour, CV=0.22) .
. No significant differences between surveys are also recorded

in mean weight/hour and biomass -withineach of, the depth ranges.
(Figures 4b~d, 5b-d). The'mean catch in number in the depth range

(20-100]m (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 Oory shows

t hat t he two boundary ranges; (20-100]m 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 t he range',] 100-200]m, - i nd i ces of abundance are hi gher or

similar to those observed in ·the other two depths (Figures 3b~d,

4b-d and 5b-d).-
- The highest mea~ fish weight was rec6rded in "Autumn 87"

(1.0 Kg/fish) and the lowest in "Autumn 88" (0.2 Kg/fish)
( Fi gur e 6). I n t he 0 t her s ur veys , t his 'par am et e r was ar0 und

0.4 K9/fish. Seasonal variations are observed in the individual
mean weight of John'Oory within twoof thethree depth ranges
(Figure 6);, in the (20-100]m range, mean fish weight was higher
in the Autumn than in the Summer and in the ]200-500]m'range the

- .
oppos it e s it uat i on was found, t hat i s, mean f i sh we i ght i ncreased

in the Summer.

Length frequency distributions

Length frequency distributions of'John Dory in each survey
are presented in Figures 7a-g).Thelength of fish'caught was in
the range 5-61 cm. Except in '''Autumn 88" 'survey-where most fish

were bewteen 9and 38cm, this range presented no significant

variations'between surveys.
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In the Summer surveys, a~higher frequency of the sma1Jer
length groups, with' a modal· ,class . between 10 and 14 cm is

observed. A second f requency . peak i s evi dent in" Summe r .89"

(modal class: 23-24 cm) and in ~"Summer 91" (modal c1ass: 25-26

cm) histograms. Thehighest abundance of the'smal1er individuals
was recoided in "Summer 90" survey; indicating a particu1ar1y

good recruitment· in this' year. In a11 the Autumn surveys, a

d ist i nct peak i s obse rved between 18 and 22 cm. These dat a

suggest. t hat John Dory· 9rows f rom '10-14 cm t 0 18-22 cm between

the Summer andAutumn of.the same year and attain 23-26 cm in th.
/fo1lowing Summer. ·The histograms also suggest ,that .this

population comprises,. at least, two distinct year c1asses.

The distribution of fish larger than 30 cm does not show

c1ear modes and further interpretation 'of the histograms would
benefit from the use of statistica1 ·methods ..

Flgures 8a-g). describe thedistribution of fish length per
depth. range' in. each ·survey. In the ranges [20-100]m and

]100-200]m, all .the lengthsare observed:'On the other hand, the

smallest individuals(less .than 12 cm length), do not occur

bet ween 200 and 500 m. In t he Aut umn surveys, t he 1arger

individua1s (greater than 40 cmlength) are also absent from this
depth range.

In order toexamine ,the relative abundance of fish lengths

by depth range, four 1ength groups were·arbitrarily estab1ished,

~15cm, [16-30]cm, [31-45]cm and ~46cm, and the proportion of each

9 roup in each. dept h range was' comput ed (Tab 1e IV). The dept h
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 1ength group with depth.

Group [16-30]cm is distributed in the three depth ranges.
according to the proportions of the whole population. The

distribution of group [31-45]cm is variable 'between surveys but

its proportions in the intermediate depth range, ]100-200]m,.tend
to be higher than the corresponding values for the population.
The smaller ·length·· group, .:S15cm,~ is rare or absent in the

] 200-500]m range. In t he Summe r su rveys, i t s concent rat i on in
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shallower waters, [20-100]m; is evident. In the Autumn surveys,

group ~46cm is more abundant in the range [20-100) m, less in the

range] 100-200]m and oft en absent f rom t he ] 200-500]m. In t he

Summer, the proportionsof this group in the [20-100]m and

)200-500]m depth ranges are higher than those of the whole

population. These data suggest that the larger individuals move

inshore be fore the Autumn and offshore before the Summer. This

migration explainsthe observed seasonal variations of the mean

fish weight in the two boundary depth ranges: in the Summer,

younger fish enterthe [20-100]m area and older fish move"
offshore decreasing themean fish weight in this area and raising

it in the range ]200-500]m; in the Autumn mean fish weight

becomes higher in the range [20-100]m and lower in the range

.. ]200-500]m due to the onshore migration of the larger fish.

DISCUSSION

Z. faber has a wide geographical distribution but is

a ppare nt 1y 0 n 1y a summe r v i s i tor i n t he No r t hof Eu r 0 pe (J ans sen,

1979). Portuguese landings are stable around the year (Si lva,

1992) and est i mat ed i nd i ces of abundance show no si gn i f i cant

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 (Quero,

1978), for the coast of Angola (Franca et a1., 1970) and for the

Galician shelf (Farina at a7., 1985). Our results concerning the

depth distribution of the smaller fish are also similar to those

in Fran c a eta 7. (1 970) .

The hypothesis ofa seasonal migration of the older

indiv,duals is referred here for the first time.
The '1ength 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

7



ACKNOWLEDGEMENTS

cm), the second to two
three year old (37 cm)
in the North European
summe r ( June t h rough

one corresponding to one year oldfish (15

year old fish (27 cm) and the th~rd one to
individua1s. The same author reports that
At1antic, spawning takes p1ace in the
August) .

In t he Port uguese coast, spawn i ng appears tot ake p1ace
ear1ier in the year; the first 1ength frequency peak observed in
the summer survey histograms (10-14 cm) may correspond to fish

aged near1y one and half years and ihe second one (23-26 cm) to

individua1s 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.

To t he crew and t echn i ca 1 st a f f of t he research vesse 1
"Noruega" for a11 the support during the co11ection of John Dory
samp1es.

To Dr. Fatima Cardador and to Dr. Gra9a Pestana for their
encouragement and for all the help during the preparation of this

study. To Eng. Afonso Dias for the valuable criticism of the
manuscript and to Dr. Joao Pereira for the revision of the
Eng1ish.

REFERENCES

•

•
- ANON., 1991. Report of the study group on

Bottom Trawl surveys in sub-areas VI,
Division IXa. ICES C.M. 1991/G:13, 33p.

the coordinat10n of
VII and VIII and

- AZEVEDO, M., 1991. I nd ; ces of abundance of seab reams f rom

groundfish surveys in the Portuguese continental coast (ICES
Div. IXa) for the period 1979-1983. 801. Inst. Nac. Inv.

Pescas, 16: 85-108.

8



- SORGES, M~F., CARDADOR, F., PESTANA, G. & SERRÄO, E., 1991.
Bottom trawl surveys for the estimation of abundance and study
of the distribution pattern of Hake, Horse Mackerel, Mackere1,

Monkfish and Megrim in ICES Div. IXa (Portuguese waters).
Working Paper to the 1991 study group on the coordination of

Sottom Trawl surveys in Sub-areas VI, VII and VIII and
Division IXa meeting.

- CARDADOR, F. 1983. Indices of abundance from groundfish

surveys in the Portuguese continenta1 coast (DrV. IXa) durin~

1979/1982. ICES, C.M. 1983/G:45, Demersa1 Fish Committee, 9p.

COCHRAN, W.G.,_ 1966. Sampling Techniques. John Wi1ey & Sons,
.. Inc., 2nd ed., 428 p.

- FAO, 1987. FAO Fisheries

Statistics - catches and landings,

- FAO, 1988. FAO Fisheries
Statistics - catches and landings,

- FAO, 1989. FAO Fisheries

Statistics - catches and landings,

- FAO, 1990. FAO Fisheries

Statistics - catches and landings,

- FAO, 1991. FAO Fisheries

Statistics - catches and landings,

Yearbook. Fisheries

1985. Vo 1 . 60, 461 p.

Yea rbook. Fisheries

1986. Vo 1 . 62, 479 p.

Yea rbook. Fisheries

1987. Vo 1 . 64, 490 p.

Yea rbook. Fi sheries

1988. Vo1. 66, 502 p.

Yea rbook. Fisheries

1989. Vo 1 . 68, 516 p.

- FARINA, A.C., PEREIRO, F.J. & FERNANDEZ, A., 1985. Peces de

los fondos de arrastre de 1a plataforma continental de
Ga1icia. Bol. Inst. Esp. Oceanog., 2(3): 89-98.

- FRANCA, M.L.P., COSTA, F.C. & FRANCA, F.C., 1970., Contribuiyäo
para 0 conhecimento da biologia dos Zeidae de Angola. Notas

Centro Biol. aquat. trop., 22, 55 p.

9



- HEEMSTRA, P.C., 1980. Arevision

(Zeiformes: Zeidae) of South Africa.
Smith Inst. Ichthyol., 41: 18 p.

of the

Icthyol.

Zeid fishes

Bu 11. J. L. B.

- JANSSEN, G.M., 1979. The oecurrence of Zeus faber (Linnaeus,

1758) in the eoasta1 waters of The Nether1ands (Pisees,

Zeiformes). Bul1. Zool. Mus., 6(20): 153-158.

- MAURIN, C. & QUERO, J.-C., 1982. Poissons des c6tes nord-ouest

a f r i ca i ne s ( Camp ag ne s de 1a "Tha 1ass a " 1962 , 1968 , 1971 ,.
1973). Rev. Trav. Inst. Pech. Mar., 45( 1 ): 5-71.

- QUERO, J.-C., 1978. Repartition des Zeides (Pisces: Zeiformes)

eaptures dans l'Atlantique oriental entre le Cap Vert (15°N) tt
et 1e Cap Juby (28°N) au eours des eampagnes de 1a "Thalassa".

BulT. Off. natn. Pech. Tunisie, 2(1-2): 49-61.

-QUERO, J.-C., 1981. ZEIFORMES. Rev. Trav. Inst. Pech. Mar.,

Tome XLV, Fase. 1, 51-53.

- SILVA, A. ,1992. Contribui~äo para 0 conhecimento da pesca de
Peixe-galo (Zeus (aber, Linnaeus, 1758) na eosta continenta1

portuguesa. Rel. Teen; Cient. Inst. Nac. Inv. Pescas, 56, 18p.

- STERGIOU, K.I .. & FOURTOUNI, H., 1991. Food habits, ontogenetic

diet shift and se1eetivity in Zeus faber, Linnaeus, 1758. J.

Fish Bi07., 39: 589-603 ..

10



•

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

Table I - Groundfish surveys carried out during 1986-1991

on board of the R/V "Noruega".
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SURVEYS
STRATA S.U. S.U.

86-89 90-91 Aut.,86 Aut. 87 Aut. 88 Sumo 89 Aut. 89 SUII. 90 Aut. 90 SUI. 91 Aut. 91

CAIII 17 17 8 .' 5 3
- ~ ••+

4 6 5 1 6 4

CAII2 10 11 " B. 3 < · 2 2 4 2 3 2 2

CAII3 2 2 2 2 2 2 2 ' 1 1 2 1
KAll 16 16 4 <. - 3 ,,8 3 8 ·1 -- 4 3 2
IIAT2 12 12 2 , 2' . 2 3 4 ' 2 2 3 2

KAT3 2 2 ,
,\ 2 · 2 . 2 2 ' 2 . 2 2 2

AVE1 17 ' 17 < 7 . 3 <. · 5 . 4 . 1 - '5' - 6 5 4

AVE2 15 .J5 2 2 2. 2 5 .' .. 2 4 2 1

AVE3 2 3 2 i " 2 2 2• 2< ' 1 2 1 2

FIGI 14 14 7 3 6 3 6 3, 4 3 2

FIG2 21 23, 5 " 4 . 2 .. 4 ' ·6 ·.. 6 .. . 6 6 6
FIG3 5 5 2 2 3 2 3 - '2 1 2 2
BER1 9 10 2 2 ' 1 3 2· . 2 2 I I- ,
8ER2 12 13 2 -2 2" 3 6 . 2 4 4 3
BER3 2 3 1 1 - 2 1 1 1 1 1

lIS1 15 18 ·4 2 . 6 2 4' < - - 3 2' 1

lIS2 19 21 , 3 . 3 4 '4 7 : 3'-: 6 5 2
lIS3 12 12 2 2 2 3 5 4 3 3 3
SIll 1 7 2 1 4 2 3 3 4 3 2
SlN2 14 14 6 4 4 4 3 4 4 4 6
SIl3 8 8 2 2 2 3 3 4 4 4 3
KIll 3 3 2 2 1 2 1 1 1 1 1
KIl2 1 5 5 2 4 2 2 2 2 2 1
Mll3 8 1 3 2 2 3 3 3 2 4 3
ARR! 8 6 3 2 3 2 1 2 2 2 2
ARR2 8 e 5 2 3 3 3 3 3 3 3
ARR3 a 6 4 2 2 2 3 2 2 1 2
SAGI 4 2 1 2 2 2 2 1 1 1 -
SAG2 5 3 2 2 2 2 2 2 2 2 2
SAG3 4 3 2 2 2 2 3 1 2 1 1
~R! 11 12 5 2 2 3 5 2 4 2 2
POR2 5 6 3 2 2 2 4 2 3 3 3
POR3 3 4 2 2 2 2 3 2 1 1 1
VSAt 5 6 1 1 3 2 5 2 3 2 I 2

YSA2 2 2 2 2 2 2 2 2 2 2 2
YSA3 3 3 2 2 2 2 2 2 3 2 2

TOTAL t 127 128 45 28 44 32 50 27 41 31 23
TOTAl 2 130 131 41 30 31 33 48 32 41 38 33
TOTAL 3 59 58 25 23 23 27 32 25 24 24 23

TOTAL 316 317 118 81 9a 92 130 84 106 93 19

Table 11 - Number of sampling units (S.U.) and hauls per stratum
; n each SU rvey. Sectors: CAW-Caminha; YAT-W!tosinhos; AVE-Avairo;
FIG-Fig.-ca-Foz; BER-Berlengu; LIS-lisboa; SIN-Sines; IIIl-lIilfontes;' ARR-Arrifana;
SAG- Sagres ; POR-For t imäo; VH-Y,R. 5to. Antcn;o •Depth rang es: 1: [2 0-100l ; 2:l100- 200]1I; 3: [200-500]11.
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SURVEYS CEPfH
I Ih Slh Cl1h CV1h Y n Sn Cln C'n • s. Cl. CY.RUGES

(20-100). 69 3.1 0.61 1.2-1 •• 0.20 18.0 2.2 0.(6 1.2-3.1 0.21 249 53.0 14\-351 0.21

)100-200 I. 166 11.0 3.'8 1.1-3.9 0.32 62.5 4.1 1.23 1.6-6.6 0.30 '83 !Cu 186-119 0.30

Autu.~ 86 )200-500 ). 51 6.0 U8 -3.2-15.3 0.1\ 22.0 2.( 1.10 -I.H.I 0.11 131 91.1 -61-329 0.10

TOTAl 286 8.9 0.21 6.3-1.4 0.04 132.4' 3.0 0.10 2.8-3.Z. 0.03 UJ' 211.1 282-1443 ,0.34
""

[20-100 }. 20 1.2 0.63 -0.2-2.5 0.53 28.2 1.6 1.03 -0.6-3.8 0.64 188 119.0 -6H40 0.13

)JOO-200!. 19 5•• 1.01 3.2-1.6 0.20 60.1 4.8 1.32 2.1-1.6 0.28 m 156.1 2u-9QO 0.21

Autu.~ 17 )200-500}. 10 1.1 0.91 -0.3-3.1 0.5' 2.5 0.5 0.28 -0.2-1.1 0.56 25 14.9 -8-51 0.60

TOTAl 109 3.0 0.09 2.8-].2 0.03 90.1 2.1 0.13 2.5-3.0 0.05 ras . 36.4 111-151 'U5

[2D-100 }. 59 2.6 U2 1.6-3.1 0.20 12.9 0.6 0.12 0.3-0.8 0.20 15 16.5 41-109 0.22

)ICO-ZCO). 103 10.0 3.44 2.8-11.2 0.34 21.1 1.8 0.'0 0.9-2.6 0.1Z 249 56. I 131-36/ 0.23

Autu." U )200-500). 2' 0.3 0.24 -0.2-C.9 0.80 0.5 0.1 0.01 -0.1-0.2 0.10 5 4.2 +14 0.1'

TOTAl 164 5.3 LU 2.(-8.1 0.21 3&.2 1.0 G.n 0.8-1.3 0.11 m " 58.1 ZI\-448 0.1&

(20-100). 101 3.5 0.65 2.H.8 0.19 39.6 1,' 0.'8 0.4-2.' 0.34 161 55.9 44-218 0.35

.. )100-200 ). 221 8.3 2.06 4.0-12.5 0.25 12.3 . 2.T 0.82 .1.0-'.4 0.30 315 91.2 113-518 0.31

Suner 89 )200-500}. 51 2.6 LEB ,-1.0-6,2 0.65 40.4 1.0. 1.41 -1.0-5.0 0.11 f09 16.0 -53-21\ 0.10

TOTAl 319 5.3 0.94 1.9-3.4 0.18 152.3 2.0 0.41 1.1-3.0 0.24 585 135.4 m-m 0.23

[20-100 ). 32 1.2 O. '0 0.4-2.0 0.33 20.2 0.8 0.35 0.04-1.5 0.44 88 41.2- 5-11\ 0.41

)IOO-2OO!. 161 1.0 1.11 3.4-10.6 0.25 68.6 3.4 1.00 1.'-5.4 0.29 404 118.6 16406'5 0.29

Autut" 89 }200-500}. 14 0.9 0.1\ 0.1-1.2 0.12 1.2 0.2 0.06 0.0-0.3 0.30 9 3.3 2-16 0.31

TOTAl 201 3.8 0.15 2.H.0 0.21 91.0 1.1 0.41 0.9-2.1 0.25 501 125.6 m-U1 0.25

[20-100). 115 3.1 1.01 \'0-5,3 0.33 '\,2 1.0 0.11 :0.5-2.5 0.11 115 83.2 -62-211 0.12

)100-200 }. 352 14.1 4,08 5.H2.1 0.29 201. 2 1.5 3.01 1.1-13,9 0.41 m 368.6 13o-tm 0.41

SUlur 90 )200-500). 135 5.6 3.1\ -1.1-12.3 0.56 119.8 U 3.83 -'.0-12.6 0.89 228 203.1 -212-m 0.89

TOTAl SOl 1.1 1.83 4.(-11.1 0.23 362.2 (.3 1.48 1.3-1.3 0.34 IHI m.! 311-2106 ~29.20

(20-100). 45 1.0 0.26 0.5-1.6 0.26 39.2 0.8 0.31 0.2-1.4 0.39 U 35.1 21-1U 0.38

}100-200!. 331 1D.4 2.96 U-16.5 0.28 169.1 5.3 2.45 0.2-10.3 0.'6 131 294.5 21-1233 0.41

Autulft 90 )200-500). 3T 2.4 1.61 -1.1-6.0 0.61 . 5.3 0.3 0.22 -0.1-0.1 0.13 18 11.4 -H3 0.63

TOTAl m 5.2 . I. 28 2.6-1.1 0.24 21308 2.8 1.02 0.5-4.8 0.39 m m.! IS\-Im 0.40

[20-100)1 135 4.T 0.61 3.3-6.1 0.14 39.1· 1.1 0.19 0.6-1.5 0.11 tU Z2.1 88-\80 O. ti

)100-200). 184 5.4 I.2( ·2. H.O 0.23 106. ! 3.0 0.86 1.2-4.1 0.2! m 102.1 144-566 o.2!

SUlier 91 . )200-500). zr 1.1 1.00 -0.5-3,9 0.59 13.3 0.8 0.'5 -O.2-I.B 0.56 _41 23.6 -11-93 0.51

TOUl 3'6 U 0.81 3.2-5.1 0.14 159.3 1.8 0.31 1.1-2.' 0.21 530 10r.l 313-146 0.20

(ZO-IOO)_ 31 0.9 0.30 0.2-1.6 0.33 11.6 0.4 O.U 0.H.8 0.35 52 16.6 IHI 0.32

)100-200J. 211 6.9 1.66 3.4010.3 0.24 85.0 2.1 O. rl I.H.3 0.25 341 85.4 \63-511 0.25,
Autulft 91 )200-500)1 11 1.0 0.&3 -0.5-2.3 0.63 4.9 0.2 0.11 -0.0-0.5 0.55 12 5.6 -I-ll O.n

TOUl 259 3. ( 0.11 2.0-(,8 0.21 101.4 1.4 0.30 0.1-2.0 O.!I 40( 11.2 228·580 0.22
-'-

Table 111 - Indices of abundance and corresponding precision measures by depth range and
survey.

N-nQ fish caugth; Nh-n2 fish/hour; ~h-Nh standard error; CL"-Nh confidence
interval; CVNh-Nh coefficient of' variation; Y~weight of fish caugth (Kg);

Yh-kg/hour; SYh-Yh standard error;. CLn-.Yh confidence interval ; CV,,-Yh
coefficient of variation; B-biomass (t); SB-B standard error: CL.-ß confidence

'interval; CVB-O coefficient of variation.
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Autumn 88

Sunmer 89

Autumn 89

Slmner 90

Autl.lTln 90

Sunmer 91

AutllTlrl 91

LENGTH
GnJPS [2o-100]m

~15e:n 0.06
{16-30)em C.22 .
[3H51em 0.46
~46em 0.00
~OTH 0.19 .

~15e:n 0.35
[16-3G)em 0.28
[31-45]cm 0.21

~46c:n 0.41
TOTAL 0.29

~15em 0.12
[1€-30]c:n 0.13
(3H5jc:n" 0.15

H6cm 0.25
TOTAL .. 0.14'

: .

mein Q.2S

{lC-30]cm v.Oi
[31-45jcm. " 0.05 .

H6cm 0.1 :
TOTAL :0; 16 -.: .

~15cm . 0.07

{16-30]clll 0.08
[3H5]cll 0.04

~46cll1 0.35
TOTAL . ,. 0,08 .

~15c:n 0.65
{16-30]cm 0.42
{31-(5)cm 0.13
. H5cm 0.45

TOTAL .. ': '0.42:.:.:'
~15cm 0.00

. [te-30 lem 0.14
[31-45jcm 0.02

H5c!ll 0.32
TOiAL . 0;11 .......

DEPTH FWGES

]lOQ-200]m ]2OQ-5QO]m
0.92 0.03
0.77 0.01
0.54 0.00
0.98 0.00

0.63 0.01
0.52 0.10
0.53 0.16
0.30 0.28

0.78 0.09
0.82 0.05
0.82 0.03

. 0.73 0.00

0.52 . 0.10
0.77 0.16
0.85 0.10
0.42 0.39

0.92 0.00
0.78 0.14

.0.95 0.01
0.63 0.00

0.35 0.00
0.46 0.12
0.80 0.07
0.44 0.11

0.84 0.15
0.80 0.06
0.95 0.02
0.64 0.03

.' '0 .84 ." :. .. ::.: .. ::,.0 •Gt: ..

•

·Table IV - Proportion of the length groups by depth

range in each survey.
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Portuguese groundfish surveys (1986-1991).
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Figure 2 - John Dory catches along the Portuguese 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 2 - (cont. )
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Figure 3 - Stratified mean catch, in number of fish/hour,
and corresponding 95% confidence limits, by

depth range and survey.
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Figura 7 - (cant.)
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