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OBSERVATIONS ON THE THRESHER SHARK, ALOPIAS VULPINUS
(CHONDRICHTHYES: ALOPIIDAE) FROM THE COAST OF ALGERIA
(SOUTHWESTERN MEDITERRANEAN SEA)

Farid HEMIDA
Ecole Nationale Supérieure des Sciences de la Mer et de I’Aménagement du Littoral (ENSSMAL), BP 19, Bois des Cars, 16320 Dely
Ibrahim, Algiers, Algeria

Christian REYNAUD
Laboratoire Interdisciplinaire en Didactique, Education et Formation, Université de Montpellier,
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Laboratoire d’Ichtyologie, Université de Montpellier, 34095 Montpellier cedex 5, France
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ABSTRACT

Between 1996 and 2002, 194 specimens of thresher shark, Alopias vulpinus, were sampled from the Algerian
coast. Males (102 specimens) did not significantly outnumber females (92 specimens). The collected specimens
ranged between 49 and 249 cm in standard length and weighed between 14 and 150 kg. Since 2002, captures
of A. vulpinus have remained relatively rare throughout the Algerian coast and this phenomenon could indicate
a decline of the species’ occurrence in this area and probably in the entire Mediterranean.

Key words: Alopiidae, Alopias vulpinus, Maghrebin shore, growth parameters, migrations

OSSERVAZIONI SULLO SQUALO VOLPE, ALOPIAS VULPINUS (CHONDRICHTHYES:
ALOPIIDAE) DALLA COSTA DELL’ALGERIA (MEDITERRANEO SUD-OCCIDENTALE)

SINTESI

Tra il 1996 e il 2002, 194 esemplari di squalo volpe, Alopias vulpinus, sono stati catturati lungo la costa
algerina. | maschi (102 esemplari) non erano significativamente pit numerosi delle femmine (92 esemplari).
Gli esemplari catturati variavano tra i 49 e i 249 cm di lunghezza standard e pesavano tra i 14 e i 150 kg. Dal
2002, le catture di A. vulpinus sono rimaste relativamente rare lungo tutta la costa algerina e questo fenomeno
potrebbe indicare un declino della presenza della specie in quest’area e probabilmente in tutto il Mediterraneo.

Parole chiave: Alopiidae, Alopias vulpinus, costa magrebina, parametri di crescita, migrazioni
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INTRODUCTION

The thresher shark, Alopias vulpinus (Bonnaterre,
1788) is an oceanic and coastal species widely
distributed in warm oceans and seas (Compagno,
1984). It is recorded in the eastern Atlantic from
Norway and the British Isles southward to temper-
ate and tropical Atlantic (Quéro, 1984). The species
is known throughout the Mediterranean Sea, but
appears to be more abundant in the western than
in the eastern basin (Capapé, 1989). A. vulpinus
occurs off the Maghreb shore, from Morocco (Lloris
& Rucabado, 1998), Algeria (Refes et al., 2010) to
Tunisia (Rafrafi-Nouira et al., 2019). Rare occur-
rences of A. vulpinus were also reported from the
Marmara and Black Seas (Kabasakal, 1998, 2007).

Regular investigations conducted in collabora-
tion with experienced fishermen have allowed the
observation of several specimens of A. vulpinus
and improved the knowledge of the species. The
main purpose of the present paper is to study some
biological parameters recorded about the species in
order to model its linear growth.

MATERIAL AND METHODS

Observations were carried out from 1996 to
2002 in the great fish market of Algiers (Fig. 1). The
captures of A. vulpinus occurred throughout both
west and east regions of the Algerian coast (Fig. 2).
A total of 194 specimens were examined, standard
length (SL) or precaudal fin length (PRC) was meas-
ured to the nearest centimetre from the tip of the
snout to the beginning of caudal fin (Compagno,
1984). Additionally, their eviscerated weights were
recorded to the nearest kilogram. Statistical differ-
ences were established using a y?*test. The test for
normality of the sample was performed using the
Shapiro-Wilk test, with p < 0.05.

Estimation of growth parameters, such as SLew
and K, is based on size structure analysis performed
by the FISAT logistic model. The data related to
collection periods were separated into seasons
allowing for size frequency polygons based on
monthly samples, with size intervals of 13 cm. The
mean sizes of males and females were compared
using MANOVA test.

Fig. 1: Specimen of Alopias vulpinus examined at the fish market of Algiers (Algeria).
Sl. 1: Primerek morske lisice na ribji trznici v Algiersu (AlZirija).
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Tab. 1: Mean standard lengths (SL) according to sex for Alopias vulpinus caught in the eastern and
western regions of Algerian coast.

Tab. 1: Povprecna standardna dolzina (SL) morskih lisic, ujetih vzdolz zahodne in vzhodne regije alZirske
obale, glede na spol.

Sex Males Females
Region Eastern Western Eastern Western
Mean SL (cm) 118.80 117.94 118.60 133.62
N of specimens 51 51 56 56

Tests for significance (p < 0.05) were performed
using ANOVA, and statistical differences were estab-
lished using a y%?*test (Schwartz, 1983). The relation
between SL and EW was used as a complement fol-
lowing Froese et al. (2011). This relation, EW = aSL?,
was converted into its linear regression expressed in
decimal logarithmic coordinates, and correlations
were assessed by least-squares regression as: log
EW = log a + b log SL. Significance of constant b
differences was assessed against the hypothesis of
isometric growth if b = 3, positive allometry if b >
3, negative allometry if b < 3 (Pauly, 1983). In the
relationship EW versus SL, comparisons of curves for
sexes were carried out using ANCOVA. ANOVA and
ANCOVA were performed using the STAT VIEW 5.0
logistic model.

RESULTS AND DISCUSSION

Concerning the collected A. vulpinus, the Shapiro-
Wilk normality was W = 0.95 with p< 0.011, which
suggests that the present sample came from a nor-
mally distributed population. Of the 194 specimens
sampled, 102 were males and 92 females, and thus

the former did not significantly outnumber the latter
(x2c = 0.51 < y?t = 3.84; df = 1). Similar patterns
were observed for the eastern region (56 females,
51 males): females did not significantly outnumber
males (y?c = 0.91 < y?c = 3.84; df = 1); conversely,
in the western region males outnumbered females
(36 females, 51 males) but the difference was not
significant (y?c = 1.41 < 3t = 3.84; df = 1).

Standard lengths ranged from 49 to 207 cm and
from 63 to 229 cm, in males and females, respectively.
The eviscerated weights ranged from 5 to 165 kg, and
from 4 to 180 kg in males and females, respectively.
Standard lengths of the sampled males and females
allowed for calculating mean sizes according to sex
and region (Tab. 1). When compared by MANOVA
test, it appeared that mean sizes of males and females
according to the region were not significantly differ-
ent, with 1.77< F<2.21, and 0.16 < p< 0.18.

Size frequency polygons during the period 1996-
2002, expressed in percentages, were considered
for three seasons (Fig. 3). According to the region,
size frequency polygons yielded five apparent modes
displaying the values presented in Fig. 4. They also
exhibited five apparent modes displaying the fol-

I T I ] I ] T T [
6°W Spain 2}1( 0 2°E 4°E *i E * o, mffﬁ_//“’/“t} _
\ preeip— _and o T o} ,)
7 Mediterranean Sea 4 4
—36L’N~/’J w/ | [\, -
e g L s
l 9 " * | | Tunisia |
/ L *
, . Algeria o~
" Morocco ; |
-34°N ) 0 300 km %k‘r =

Fig. 2: Map of the Algerian coast indicating the capture sites of Alopias vulpinus (stars).
Sl. 2: Zemljevid alZirske obale z oznacenimi lokalitetami ulova morskih lisic (zvezdice).
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Fig. 3: Size frequency polygons according to seasons reported
for Alopias vulpinus caught off the Algerian coast. A. Autumn,

n = 58. B. Winter, n = 69. C. Spring, n = 54.

Sl. 3: Velikostna porazdelitev poligonov za morske lisice, ujete
ob alzirski obali, glede na sezono. A. Jesen, n = 58.

= 69. C. Pomlad, n = 54.

lowing values: 75, 95, 115, 155, and 215 cm (with
95 and 115 repeated twice). The mode 185 was a
hidden mode, overlapping other modes more appar-
ent. Additionally, it appeared that the modes moved
onto the right side. The minimum SL observed (SL =
49 cm) was less than those recorded by Fischer et
al. (1987) and Van Grevelynghe (1999), who noted
them to be between 114 and 150 cm.

. The modal values were grouped
60-& A following the Petersen method (see
Pauly & Moreau, 1997). Age group |
50 - comprised specimens from 75 to 115
40 - cm SL, age group |l those reaching up
to 155 cm SL. Age group Il and IV in-
30 - cluded specimens with an SL over 185
20 4 cm and under 215 cm, respectively.
Standard length-at-age data pairs
10~ provided by the Petersen method for
04 SL (em) these four age groups were performed
0 50 100 150 200 250 300 by the FISAT Il logistic-model calculat-
ing the parameters of the Von Berta-
lanffy growth equation (see Gayanilo Jr
% et al., 1985); the equation applied was
60 - B SL=267.66 [1 - e038+022] The value
of SL o of 267.66 cm was consider-
04 ably higher than the observed value of
40 - 229 cm, and slightly higher than the
SL maximum /0.95 (241.05 cm); such
ey results seem to reflect the reality quite
20 4 accurately (Goldman et al., 2019).
From the fourth year onward, the
i SL (cm) growth in females is more important
0 T T T T v : than the growth in males. Males reach
0 50 100 150 200 250 300 the size at first sexual maturity in the
third year, females in the fifth year
% (Compagno, 1984; Goldman et al.,
60 c 2019).
The relationship between total
50 4 length (TL) and total mass (TM) did not
40 4 show significant differences between
males and females (F = 0.55, p = 0.46,
304 df = 1). Therefore, males and females
20 - were included in the same relationship
plotted in Fig. 5 according to the fol-
107 sL lowing formula: log EW = -4.72 + 3.01
0 = = = = - . (em) *log SL; r = 0.97; n = 62. A. vulpinus
0 50 100 150 200 250 300 displayed an isometric growth, prob-
ably because the species found in this

region favourable conditions to grow
and reproduce. Additionally, the as-
ymptotic eviscerated weight expressed
from the relation EW = a W = a SL®
was: W¥ = 366.13 kg.

The studied sample provided an
opportunity to present some biological
data concerning A. vulpinus, a species
poorly known in the Mediterranean
Sea (Louisy, 2002; Quéro et al., 2003). Routine
monitoring carried out in the fish markets on the
Algerian coast showed a relative abundance of
this large shark, which is generally appreciated
by local consumers. A vulpinus is not targeted
in the area but holds an interesting economic
value, and such a pattern explains its occurrence
in local fish markets. However, since the studied

B. Zima, n
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Fig. 4: Size frequency polygons reported for Alopias vulpinus caught off the Algerian coast. A. Eastern
region, males = 51, females = 56. B. Western region, males = 51, females = 56.

Sl. 4: Velikostna porazdelitev poligonov za morske lisice, ujete ob alZirski obali. A. vzhodna regija, samci
=51, samice = 56. B. Zahodna regija, samci = 51, samice = 56.

period, 1996-2002, captures of A.
vulpinus have been less abundant and,
according to information provided by
experienced fishermen, the species 22
has completely disappeared. Such a e
phenomenon is probably due to over- 2.0 o
fishing, as corroborated by the opinion [
of Ferretti et al. (2008) who noted a 18- f.-.
constant decrease of large sharks in
the Mediterranean Sea. A. vulpinus and 1.6 - ° . [
other sharks species display K-selected 3 °d o
characteristics and are object of a ..‘. ® ‘
drastic decline; their populations are 1.4- e [
inferred to have reduced by 30-49% Se *
over the last seven decades and are 1.2 '
assessed to date as VU A2bd (Goldman e »
et a/., 2009) 1.0 . °

Conversely, recent observations car- o f
ried out by Rafrafi-Nouira et al. (2019) o . °® -]
;eported captures of several specimens 1.85 1.90 1.95 2.00 2.05 2.10 2.15 2.20 2.25 2.30 2.35 2.40
rom the northern Tunisian coast. log SL

. og

They showed that the species has not
totally disappeared from the Maghreb
shore, therefore its absence could be
explained by migrations into eastern
regions, as A. vulpinus, like other large  Fig. 5. Eviscerated weight (EW) versus standard length (SL)
shark species, is prone to such large relationship expressed in logarithmic co-ordinates for Alopias
movements (Compagno, 1984; Quéro, vulpinus caught off the Algerian coast.
1984). Management of the fishing ef-  §I. 5: Odnos med maso brez drobovja (EW) in standardno
fort should be conducted to preserve dolZino telesa (SL) pri morskih lisicah, ujetih vzdolZ alZirske
the occurrence of the species in the obale, izraZen v logaritemskih koordinatah.

2.4

log EW=-472+3.01*logSL;r =0.97; n=62 %
(]

log EW

T " T
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Mediterranean Sea. Such opinion is seconded
by Ayas et al. (2020) for A. vulpinus in Turkish
Mediterranean waters. They noted that fishery
management should be taken into consideration
to halt the drastic decline of the species that has
been recorded in this area, despite the fact that

recently some specimens have been captured and
among them a pregnant female carrying devel-
oped embryos. The sample used in the present
study provides information on growth parameters
and could be used further to assess the real status
of this species in the Mediterranean Sea.
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POVZETEK

Med leti 1996 in 2002 je bilo ob obali AlZirije ujetih 194 primerkov morske lisice, Alopias vulpinus.
Samcev (102 primerka) ni bilo znatno vec od samic (92 primerkov). Primerki so merili med 49 and 249 cm
standardne dolZine in so tehtali med 14 in 150 kg. Od leta 2002 so postali ulovi morskih lisic razmeroma
redki vzdolz celotne alZirske obale, kar bi lahko odrazalo upad populacije na obravnavanem predelu in
verjetno tudi na nivoju celotnega Sredozemskega morja.

Klju¢ne besede: Alopiidae, Alopias vulpinus, magrebska obala, rastni parametri, migracije



ANNALES - Ser. hist. nat. - 32 - 2022 - 1

Farid HEMIDA et al.: OBSERVATIONS ON THE THRESHER SHARK, ALOPIAS VULPINUS (CHONDRICHTHYES: ALOPIIDAE) FROM THE COAST OF ..., 1-8

REFERENCES

Ayas, D., D. Erguden, S. Alagoz Erguden & H. D.
Akbora (2020): Occurrence of the pregnant and young
thresher shark Alopias vulpinus (Bonnaterre, 1788)
(Lamniformes: Alopiidae) in the northeastern mediter-
ranean sea. Int. J. Zool. Res., 16(1), 20-25.

Capapé, C. (1989): Les Sélaciens des cOtes mé-
diterranéennes: aspects généraux de leur écologie
et exemples de peuplements. Océanis, 15(3), 309-
331.

Compagno, L.J.V. (1984): FAO Species Catalogue,
vol. 4, Sharks of the World. An annotated and illus-
trated catalogue of shark species known to date. FAO
Fisheries Synopsis, 125, vol. 4, part 1 (non carcharhi-
noids), viii+1-250 pp.

Ferretti, F., R.A. Myers, F. Serena & H.K. Lotze
(2008): Loss of large predatory sharks from the Medi-
terranean Sea. Conserv. Biol., 22(4), 952-964.

Fischer, W., M.L. Bauchot & M. Schneider (1987):
Fiches d’identification des especes pour les besoins
de la péche. Méditerranée et mer Noire (Révision 1.
Zone de péche. 37). FAO (ed), Vertébrés, Volume Il ,
761-1530.

Froese, R., A.C. Tsikliras & K.I. Stergiou (2011):
Editorial note on weight-length relations of fishes.
Acta Ichthyol. Piscat., 41(4), 261-263.

Gayanilo Jr F.C., P. Sparre & D. Pauly (1985): The
FAO-ICLARM stock assessment tools (FISAT) User’s
guide. FAO Computerized information series (Fisher-
ies) N°8, Rome, FAO, 129 pp.

Goldman, K.J., J. Baum, G.M. Cailliet, E. Cortés, S.
Kohin, D. Macias, P. Megalofonou, M. Perez, A. Soldo
& T. Trejo (2009): Alopias vulpinus. The IUCN Red
List of Threatened Species 2009: T39339A10205317.
UK.20092. RLTS.T39339A10205317.en >http:/
dx.doi.org/10.2305/IUCN. Downloaded on 31 January
2022.

Kabasakal, H. (1998): A note on the occurrence of
the thresher sharl, Alopias vulpinus from south-western
Black Sea. J. Mar. Biol. Ass. U. K., 78, 685-686.

Kabasakal, H. (2007): Incidental captures of
thresher sharks (Lamniformes: Alopiidae) from Turkish
coastal waters. Annales, Ser. Hist. Nat., 17, 23.28.

Lloris, D. & J. Rucabado (1998): Guide FAO
d’identification des espéces pour les besoins de la
péche. Guide d’identification des ressources marines
vivantes pour le Maroc. FAO, Rome, 263 pp.

Louisy, P. (2002): Guide d’identification des pois-
sons marins Europe et Méditerranée. Paris, Ulmer
édition, Paris, 430 pp.

Pauly, D. (1983): Some simple methods for assess-
ment of tropical fishes. FAO Fish. Techn. Pap., 234, 3-10.

Pauly, D. & J. Moreau (1997): Méthodes pour
I’évaluation des ressources haliteutiques. Collection
Poly-tech (Edit.), CEPADUES. INP, Toulouse. 288 pp.

Quéro, J.-C. (1984): Alopiidae. In: . P.J.P. White-
head, M.L. Bauchot, J.C. Hureau., J. Nielsen J.& E. Tor-
tonese. (Editors), pp. 91-92. Fishes of the North-eastern
Atlantic and the Mediterranean, Vol I, UNESCO, Paris.

Quéro, J. C., P. Porché & J.J. Vayne (2003): Guide
des poissons de |’Atlantique européen. Les Guides du
naturaliste. Delachaux & Niestlé: Lonay (Switzerland)-
Paris, 465 pp.

Rafrafi-Nouira, S., Y. Diatta, A. Diaby & C. Capapé
(2019): Additional records of rare sharks from north-
ern Tunisia (central Mediterranean Sea). Annales, Ser.
Hist. Nat., 29(1), 25-34.

Refes, W., N. Semahi, M. Boulahdid & J.-P. Quig-
nard (2010): Inventaire de la faune ichthyologique du
secteur oriental de la cote algérienne (El Kala; Skikda;
Jijel; Bejaia). Rapp. Comm. inter. mer Médit., 39, 646.

Schwartz, D. (1983): Méthodes statistiques a
I'usage des médecins et des biologistes. Paris. Flamar-
ion editor, 318 pp.

Van Grevelynghe G., A. Diringer & B. Séret (1999):
Tous les requins du monde. 300 espéces des mers du
globe. Delachaux et Niestlé (éd.), Lausanne, Switzer-
land. Paris, 336 pp.



