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Introduction

Spotted fluko (bepidorhombus boscii) is commonly found all alon9
the Galicien coast but having weIl defined main concentration areas.
This concentration~ are found in the north of Galicia from El Ferrol
to Ribadoo in depths betwecn 150 and 375 m (L6pez Veiga ot al 1974,

\ 1976 end ~ EE.~~).

This specios nos c~ importent commercial value and the catches
are carried out with bottorn trawl gears, end it constitutes a by-catch

i

of the main fishcry of hake in the Galician area.

Tho spotted fluke biology is very little known. In the present
paper a;o, growth, mortality and a yield per recruit analysis for this
species in the Gclicia~ fishery is made.

Material end Hcthods_._-
Data for tho prosent study have boen collected during a groundfish

survey carricd out on board the R/V nCornide de Saavedra" during august­
september 1975. Th~ geor used is a stern trawl type one and it is des­
eribed by L6poz Veiga ot a1 (1976). Tho mesh size in the eod-end was
35.56 rnm (stretched, gauge strength 5 kgr) and the material was polya­
mide. A totol of 71 heule were made with an average trawling time cf
1 hour. Figura 1 shovs the poz~tion of the midpoint of the hauls r
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Otoliths \>fere used Tor ogo determination, using transmitted'
ligth and they were inmersed in water. Hyaline rings were considered
to be ennual rings. Stratified sempling wos used when collecting the
otoliths. Age-Iength keys were then dorived end taking into account
the length frequency distribution for eoch sex, the mean length at
age-has been calculatod (Teble 1).

In order to express growth, the von Dertalonffy equation has
been used (Beverton end Holt, 1957): .

in terms of length, end

• in terms of weig~t, ~~cre:

at age t

at age t
average fish length
average fish \10ight
asimptotic lcngth
asimptotic weight
constant expresing the rate of change in length with respect to age

t o =hypothetical ago ut zero length
n = exponent derivod frcn the longth-weight relationship

lt =
wt =
La> =
\0/ =e.v
k =

Ford~Jcldfo=d plot has becn u~ed to calculate the parameters of
the von Bertalanffy o~proccion in terms of length.

Totel ffiortality instcntancus coefficient (Z) has been calculated
from the catch curvos, Tor eech so~, fitting a straigth line to the
points in figura 4. Tho slope of the fitted line gives then a direct
estimate of Z, ascuming ~onstant recruitment.

Yield per rocruit analysis for oach sex independently, due to the
differences found in growth, were made using the modified.expression of
the yield pc= =ccrui~ oGuction (Beverton and Holt, 1966).

Results and discussion

- Age and length distributions
Figu;e 2 shows the length frequency distributions in the survey for

femeles, males and indeterrninates. It can be noted that the length range
for females is bigger then the one for males.
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Figure 3 shows the composition of the catches in the survey by
age groups. It can be seen that they are composed mainly of young
individuals, age groups I, 11, 111 end IV, and that 1973 yeer-class
(age-group 11) is the most abundant for both sexes.

Age group 0 does not appear in Figure 3 due to the difficulty
of sex determination for individuals less thon leO mm length. All

indeterminate individuals belonged to this age group (Figura 2).

He believe that the catches made du ring the ground.fish survey
may be taken os repressentative of the commercial catches since we
have used the same type of,fishing geor and the same mesh size opening
thon the fishing fleet uses.

Females life-span seemsto be larger thon males one, due the wider
range of ages represented in the female population. The age groups repre­
sented in the sampies ranged from 1 to 15 years for females and 1 to 10

years for males (Figura 3).

- Growth in length
Using the von Dertalanffy equation, the resultant growth curves

are:

lt =420.79 (1 _ e-O•15(t+l.36»

lt =347.12 (1 _ e-0•19(t+l.37»

for females

for males

•
For the same age females reach 0 bigger length thon males. Also

the asimptotic length for f~moles is greoter than for males. Based on
data related to spawning season of this species, it has been found more
convenient to set the first of march os the "birthday" date for the

year-classes.

- Length-weight relationship

Length-weight relationship have been calculated for each sex and
the resultcnt equations were:

for females

for males

From 250 mm.l,,,:,~,gth tho weight for females is greater thon for

males~
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- Growth in weight
The gr~wth in weicht has been derived from the growt~ in length

expression end the length~woioht relationship. The resultant equations
are, for each sex:

w
t

= 603.63 (1 _ e-O•15(t + 1.36»3.12

w
t

=306.51 (1 _ e-0 •19(t + 1.~7»3.05

for females

for males

The asimptotic woight {HcJ ,for females (603.68 gr) is neerly
double thon the re~ultant value-for males (305.51 gr).

- Total mortality
Figure 4 shows the catch curves ~sed-for the estimation of the

total mortality coeffieient (Z), and the fitied regression lino. The
t _.-

resultant values for Z caleulatod on this way were for females Z =0.51,
wher~ . for males this volue is Z =0.62.".

- Natural mortality
There are no direet estimates for natural mortality in spotted

fluke populations. In order to get an idea of the magnitude of this
parameter, we have used the indirect approach of Taylor (1959), resul­
ting M=0.1610 for fcmales and t1 =0.2001 for males, whieh soem to be
in good agreement with the corrospondent values found for other pleuro-. .
nectiforms by other authors using other methods.

- Yiold per recruit eurves
In order to derivate the modified yiold por recruit curves

(Beverton and .iolt, 1966), estimates of H/:< end "eil are needed. Using
M and I< values calculated before we obtein M/t< = 1.0733 for females
and M/K =1.0953 for males. In eny case, it seems most probable that
the value of M/K for spotted fluko will bo in tho range of 0.75 to 1.25,
attending to this value for other pleuroneetiform populations.

" C" value has been calculated for two different mesh-sizes in the
cod end, 40 mrn, which is the ono usod gonorally in the Galician demersal
fishory, and 60 mm tho one recor.londod for the whole Gclieian dernersal
fishery in several papers (L6pez Veiga et al, 1976 end in press, end

Fuertes ot 01, 1977). lieen selection lengths have boen celeulated using
the selection factor of 2.31 for polyethylene cod-ends given by Fuertes
et al (1977).' Using the eorrespondont Loo volues for eoch sex wo will
obtain:
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Fcmalen Males
6 mesh

,
mesh S1.ze - c S1.ze c- -

40 mm 0.22 40 mm 0.27
60 mm 0.32 60 mm 0.40

Table 2, lists the values of Y~ax end Fmax for values of M/K
of 0.75, 1.00 and 1.25, .end the beforesaid valucs of c for each sex.
Figures 5 and 6 show the yiold per recruit curves for UlK =1.00 and
40 and 60 mm cod-ond mesh sizo, and for each sex.

From Table 2 it can be secn that an incresc of the cod-end mesh
size from the 35-40 mm, used at present, up to 60 mm woold result in a
increase in yield in the fishery.

• - Status of tho fishory
Table 2 shows that the values of F are in the range ofmax

0.11-0.17 in the caso of femalos, and 0.15-0.23 in the case of males,
depending on the assumption of tho t1/K value.

From the ostimates of Z and f'1 obtained bcforo we may find

the values of F at pr~sent in the spotted fluke population of Galicia.
Those are F =0.35 for fomalos and F =0.41 for males. 30th values are
weIl in excess of F as it is clearly shown in Figures 5 and 6. Thusmax
we may affirm that the spotted fluko population off Galicia is in an
overfishing situation, and beoing the effort directly proportional to

F we mey say that, roughly, tho effort in the fishory is noarly double
of that nooded to maximize yield per rocruit, on a long turm basis.

Summary

In the present paper end based on data collocted during a ground­
fish survey carriod out in august-septembor 1975, first studies on age,
growth and mortality of spotted fluke (Lepidorhombus boscii) populati~n

off Galicia (f.ß-/ Spain) are prcsonted.

Otoliths were used for age determination. Females grow faster and
reach greater sizes than malos, and also their life span is longer than
males. Differonces in growth becomo more apparent from the second year
of life. Catches were composed mainly of young.individuals (ago groups

o to IV).
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A yield per recruit analysis made separately for each sex shows

that an increase in cod-end mesh size from 35-40 m~ used at present
up to 60 mm should bo desirablo. Tho fis hing mortality, at presont, is
double of Fmcx• A roduction in offort should also be advisoblo.

Resume

Dans ce travail on prosente les prcmieres etudes sur l'age, la
croissanco ot la mortalito do Lopidorhombus boscii de la pecherie
demersale de lci Galico (N~! de l'Espagne) d'oprbs les donnees et le....~

materiel recueillis dans une campagne de peches experimentales realisees
pendant les mois d'AoOt-Septembro 1975. On presonte aussi une analyse
du rendement par recruo pour cette population.

On a lu les otolithes pour la determination do'llage et on a

verifie uno croisscnce differenciolle par rapport au sexe. La crois­
sonce est beaucoup plus rapide pour les femelies quo pour les males,

surtout 0 partir de la seconde onnee. Los femelles peuvont atteindre
de tailles et d'agos plus grandes. Les ca?tures sont composees surtout

par des individus jeunes (group d'age 0 a IV).

En ce qui concerne le ren~e~ent per recrue on peut observer
qu'il augmente lorsque 10 taille de premiere capture augmente eussi.
Actuellement, l'effort de peche est 10 double de celui qu'on a besoin

pour obtenir 10 rendement maximum.
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lable 1.- Obscrved mean length end range for eoch age group,

b)' sex.
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Table 2.- Values of the maximum yield per recruit (V') and F formex
spotted Huke females end males for different values of "c"
ond t1/K, using po~yethylene nets

FEMALES

t-i/K Hesh lc(mm) c Fmax Y'max

.~
'-Öe;75 40 mm 92.4 0.22 0.11 0.091313

.. 60 mm 138.6 0.32 0.13 0.100208

1.00 40 mm 92.4 0.22 0.14 0.063596
.. 60 mm 138.6 0.32 0.17 0.070936

1.25 40 mm 92.4 0.22 0.17 0.046694

" 60 mm 138.6 0.32 0.21 0.052843

r"iAlES

M/K Hesh lc(mm) c Fmax V'max

.0.75 40 mm 92.4 0.27 0.15 0.095522

" 60 mm 138.6 0.40 0.19 0.103733

1.00 40 mm 92.4 0.27 0.19 0.067079

• 11 60 mm 138.6 0.40 0.26 0.077874

1.25 40 mm 92.4 0.27 0.23 0.049620

11 60 mm 138.6 0.40 0.35 0.058536
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Fig. 1.- Sampling area and positions of trawl hauls.



•

length (mm)
... r-- ... cfcf,...r-

I"'" N= 1469I- ,..r-

l-
r- I-r-

I- !-
,.. ...

.- I- I-....
l- r- I-

1-.-,1"'"

i- -
f- - l- r-....- I--

~r-,r ,......,..

440380325275225175125

r--
r- r- ?<?.

I-r- r-

N=1231
... r- .-

I-
I-

I-
I-

e-

....
I- -I-

,..
-

I-

'-1-
I-

.... 1-

,.. .... :-

~ :- r-
'-1-

1-1-I- ~

r-f mllllt"'"'l n r-r-r-tA -
r

2

1

3

3

4

2

/0

5

%
5

125 175 225 275 325 365 .Iength (mm)

%
20

10

Indeterminates

I- N=38

~

...

I I I
9080706050 100

length (mm)
2.- Length frequency distributions of spotted fluke (by sex).

( N = number of fish meosured).

Fig.

"',I'C"



•

%

30

20

10

%

30

20

10

::'.'<:" ".-.

'73

'73

. i

..1

~9
n =205

d'cf
n =233

....

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 age

Fig. 3.- AgE composition in the catches, b~ sex, of spotted fluke.

f\ugust-September 1975., (n = number of otoliths read) •



•

InN.!!

«9
6 Z =0.51

r= 0.93
5 •

4
•• 3

2

•1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 age

•

o 1 2 3 4 5 6 7 .8 9 10 11 12 13 age

" f'

fJg. 4.- Cotch curves for femole ond malespott~d fluke.

August-September 1975.



y'

0.08

0.07

006

0.05

0.04

0.03

y:nax:: 0.071

Fmax = 0.17

Y:nax"" 0.064

Fmax == 0.14

A : 40 mm mesh in the cod~nd •
B : 60 mm mesh in the codend

M/K=1.00

FEMALE

B

A

0.02

0.01

F0.70.60.50.40.30.20.1
Fc=0.35

Flg. 5.- Yield per recruit (Y') curves for female spotted fluke. F = present level of
c

fishi09 mortality in the fishery.



y'

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

e y:nax =0.078
Fmax - 0.28

y~ax= 0.067
Fmax =0.21

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

. J

I
I
I

C" • .
A :40 mm mesh in the codend
8 : 60 mm mesh in the codend

M/K= 1.00

MALE

B

A

0.1 0.2 0.3 0.4 0.5 0.6 0.7
Fe·OAl

Fig. b.- Yield per recruit (Y') curves far mole spatted fluke. Fe = present level of

fishing mortality in the fishery.

F


