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Abstract

One hundred seventeen specimens of sharks were caught along the coast of Pernambuco State, Northern Brazil, be-
tween May 2004 and May 2007, among which 86 were blacknose sharks, Carcharhinus acronotus, enabling a more
detailed study of the species. Blacknose sharks were caught in the 2 study areas along the Boa Viagem/Piedade and
Paiva beaches, accounting for the highest relative abundance among the species caught (73.5% of total). Potentially
dangerous sharks, tiger and bull sharks, were also caught in the same areas, whereas hammerhead and blacktip sharks
were only captured off Boa Viagem/Piedade. Concerning the blacknose shark, the total length (TL) ranged from 39.0
to 180.0 cm. Among the 38 females analysed, 32 were juveniles, 11 were maturing, 2 were pre-ovulatory and 21 were
pregnant. Sexing was possible for 75 of the 83 embryos, 38 of which were males and 37 were females, with a sex pro-
portion of 1:0.9 and total length ranging between 6.4 and 63.5 cm. Ovarian fecundity ranged from 5 to 10 and uterine
fecundity from 1 to 3, with an estimated gestational period of 9 months. Among the 48 males, 6 were juveniles and
42 were adults. Both males and females seem to reach sexual maturity at about 105.0 cm TL. Among the 86 stomachs
analysed, only 22.1% had contents, with teleosts as the most frequent item.
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Aspectos da biologia dos tubardes capturados na Costa de Pernambuco, Brasil

Resumo

Entre maio de 2004 e maio de 2007, foram capturados 117 exemplares de tubardes na costa de Pernambuco. Desses,
86 eram tubardes-flamengo, Carcharhinus acronotus, possibilitando um estudo mais detalhado da espécie. Esta es-
pécie foi capturada nas duas dreas estudadas, nas praias de Boa Viagem/ Piedade e Paiva, apresentando a maior
abundancia relativa entre os tubardes capturados (73,5% do nimero total). Tubardes potencialmente perigosos (tigre e
cabeca-chata) foram também capturados nas duas dreas, enquanto os tubardes-martelo e galha-preta foram capturados
apenas em frente a Boa Viagem/ Piedade. O comprimento total (CT) dos tubardes-flamengo variou de 39,0 a 180,0 cm
CT. Das 38 fémeas analisadas, 32 eram jovens, 11 em maturacdo, 2 pré-ovulatdrias e 21 prenhes. Dos 83 embrides,
foi possivel a sexagem de 75, dos quais 38 eram machos e 37 fémeas, com proporcéo sexual de 1:0,9, e CT entre 6,4
e 63,5 cm. A fecundidade ovariana variou entre 5 e 10 e a uterina entre 1 e 3, com periodo gestacional estimado em
9 meses. Dos 48 machos, 6 eram jovens e 42 adultos. Tanto machos quanto fémeas parecem alcangar a maturacio
sexual em torno de 105,0 cm CT. Dos 86 estomagos de tubardes-flamengo analisados apenas 22,1% apresentavam
contetdo, com teledsteos sendo o item mais frequente.

Palavras-chave: biologia, abundancia, tubardes, Pernambuco.
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1. Introduction

Despite the intense recreational use of beaches in
the Metropolitam Region of Recife (RMR) in the state
of Pernambuco, northern Brazil, since the early 1950s,
except for a few unconfirmed anecdotal reports of shark
attacks, there were virtually no records of such incidents
in the area until 1992. From June 1992 to September
2006, however, 47 attacks were recorded, including
17 fatalities (Hazin et al., 2008). These numbers had a
considerable negative socioeconomic impact on the state
of Pernambuco, resulting in a significant reduction in the
number of tourists and compromising one of the most
popular forms of leisure for the local population. To con-
textualise this, approximately 360 thousand people in the
state either directly or indirectly depend upon tourism ac-
tivities and 64% of the rooms made available by the hotel
industry are located within the area of risk, between the
Paiva and Pina Beaches (EMBRATUR, 2006).

On May 17, 2004, the State Government of
Pernambuco instituted the Shark Incident Monitoring
Committee, which began to develop research and moni-
toring activities, using the Research Vessel “Sinuelo”,
under the coordination of the Department of Fisheries
and Aquaculture of the Universidade Federal Rural de
Pernambuco. Fishing surveys using bottom longlines
and drumlines were employed to catch sharks, aim-
ing at broadening the knowledge about the sharks of
Pernambuco coast, including information on migratory
movements, seasonal fluctuation of abundance, repro-
ductive biology, and feeding habits.

With the exception of the 3 species of sharks con-
sidered potentially dangerous to humans — the tiger
shark (Galeocerdo cuvier), the bull shark (Carcharhinus
leucas) and the blacktip shark (Carcharhinus limbatus)
— all species caught alive at haulback of the fishing gear
were released back to sea. Those found dead or with
their survival clearly compromised (hooked internally),
as well as the 3 shark species citied above, were landed
for subsequent biological studies.

Knowledge on the biological characteristics of
sharks along the beaches in the RMR, including the
identification of the most abundant species, as well as
ontogenic and physiological conditions, is fundamental
to an adequate understanding of the causes and condi-
tions that caused the shark attack outbreak in the State,
since 1992. Without this understanding, the adoption
of measures to reduce the incidence of attacks and the
subsequent socioeconomic impacts become much more
difficult. Furthermore, the elasmobranchs have peculiar
biological features, such as late sexual maturity and low
fecundity, which make them much more vulnerable to
over-fishing (Bonfil, 1994). The generation of basic in-
formation on shark species present around the beaches of
Recife, which are regularly targeted by artisanal fisher-
ies, is, therefore, crucial to ensure the sustainability of
their stocks. Thus, the objective of this study was to pro-
vide biological information of sharks caught along the

beaches in the RMR, between May 2004 and May 2007,
focusing on the blacknose shark, which represented the
vast majority of the catches.

2. Materials and Methods

2.1. Study area

The Metropolitan Region of Recife (08° 34” S and
34° 52° W) has a humid and tropical climate with two
well-defined seasons: a rainy season from March to
August and a dry season from September to February
(Coutinho et al., 1998). The coastline is approximately
20 km long and includes the Paiva, Candeias, Piedade,
Boa Viagem and Pina beaches, which have sea water
temperatures ranging from about 24 °C, during winter,
to 30 °C during summer (Hazin et al., 2000). These
5 beaches are under the influence of the Barra de Jangada
estuarine system formed by the Pirapama and Jaboatao
rivers (Noriega et al., 2005), which together drain an
area of approximately 1,000 km? into the Atlantic Ocean
(Carneiro and Coelho, 1960) (Figure 1).
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Figure 1. Stretch of coastline along the State of Pernambuco with
indication of the area (in grey) situated between the Paiva and

Pina beaches, in front of which the longline and drumline fishing
operations were performed (Modified from Hazin et al., 2008).
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2.2. Sample collection

One hundred and five fishing surveys were car-
ried out between May 2004 and May 2007. A total of
1,438 fishing sets were performed using bottom longline
and drumlines. The longline consisted of a main mul-
tifilament polyamide line, 8 mm in diameter and 4 km
in length, subdivided into 4 segments, each delimited
by 2 buoys and containing 25 hooks, for a total of 100
hooks. Two longlines were used at each deployment: 1 in
front of the Pina/Piedade stretch of beach and another
in front of Paiva Beach, totalling 200 hooks. Secondary
lines were also made of polyamide line, 8§ mm in diam-
eter and 8 m in length, culminating in 2 one-meter long
steel gangions connected to a swivel and a hook at the
end. The drumlines were deployed in pairs and had a
structure similar to those used in the longline. Twenty
drumlines were used at each deployment, with 2 hooks
each: 10 in front of the Pina/Piedade stretch of beach and
10 in front of Paiva beach, totalling 40 hooks.

2.3. Biology

All sharks caught in the botton longlines and drum-
lines were identified and sexed according to Compagno
(1984). Measurements of total length (TL), pre-caudal
length (PCL), fork length (FL), and interdorsal length
(IDL) were recorded in cm. Total weight (TW) and evis-
cerated weight (EW) were obtained before and after the
dissection process, respectively.

For the study of the reproductive biology, the speci-
mens were dissected and the reproductive organs from
males (testes and epididymis) and females (ovaries and
oviduct glands) were collected. In females, the number
of vitellogenic follicles was counted and the follicle
with the largest diameter was measured. After being
measured, the uteri were sectioned longitudinally for the
examination of their contents. Eggs and embryos were
counted and preserved in 70% ethanol solution. Embryos
were measured (TL), weighed (TW) and sexed for the
calculation of sex ratio. Length and calcification stage
of claspers, width of epididymis, and the presence of
seminal fluid in the ampullae of the ductus deferens were

recorded from males. The method used by Hazin et al.
(2000) and Pratt (1979) was used for the definition of the
maturation stages for males and females.

For the study of feeding habits, stomachs were col-
lected from all the specimens sampled and sectioned
from the esophagus until the anterior portion of intestine.
The samples were stored in plastic bags and preserved in
70% ethanol solution. Stomachs were later opened and
the contents collected, being then filtered in 1-mm mesh
sieves, identifying the items to the lowest possible taxo-
nomic group. The percentage in number and frequency
of occurrence of all items was assessed following proce-
dures described by Vaske and Rincén (1998). Due to the
much higher number of blacknose sharks analysed, the
study of its reproductive biology and stomach contents
was performed in a much more detailed manner in com-
parison to the remaining species.

The Catch Per Unit of Effort (CPUE) was used as
an index of relative abundance, based on the number of
individuals caught per 1,000 hooks. Longline soak time
at Boa Viagem/Piedade and Paiva, and fishing effort
over the months and between the 2 study areas were ap-
proximately consistent throughout the sampling period.
Thus, there was no need for standardisation of the CPUE
throughout the sampling period.

For the blacknose shark, linear regressions between
TL and different lengths and weights measured were cal-
culated. Equations were estimated separately for males
and females and later compared using analysis of covari-
ance (ANCOVA). For this analysis, values referring to
the weight of individuals were transformed by the natu-
ral logarithm (nl).

3. Results

A total of 117 sharks were analysed: 86 blac-
knose sharks, Carcharhinus acronotus (38 females and
48 males), 20 tiger sharks, Galeocerdo cuvier (5 females
and 14 males), 6 bull sharks, Carcharhinus leucas
(4 females and 2 males), 3 blacktip sharks, Carcharhinus
limbatus (2 females and 1 male), and 2 great hammer-
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Figure 2. Monthly catch per unit of effort (CPUE) of shark species captured by the Sinuelo research vessel along the coast

of Pernambuco.
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Figure 3. Frequency distribution of total length of sharks
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Figure 4. Catch per unit of effort (CPUE) by area (Boa
Viagem and Paiva) of sharks captured by the Sinuelo re-
search vessel along the coast of Pernambuco.

Table 1. Summary of linear regressions for the measurements of male and female blacknose sharks, F values for the com-
parison between slopes () and intercepts (0t) and the equations for the grouped data.

Males - Equation r Females - Equation
nl TW = 0.0363TL 093  nlTW=0.0378TL
+4.8968 +4.6886
nl EW = 0.0363TL 093  nlEW =0.0364TL
+4.7975 +4.6753
FL = 0.8084TL 0.89 FL = 0.9358TL
+0.072 -10.871
IDL = 0.2762TL 0.88 IDL = 0.249TL
—2.9839 +0.3383
PCL = 0.8202TL 0.63 PCL =0.7413TL
—6.477 +1.8

r o B Both - Equation r
0.73 0.83 0.84 nlTW =0.0371TL +4.7823 0.77
0.72 092 0.92 nlEW =0.0360TL +4.7848 0.75
093 0.51 0.51 FL=0.9451TL —13.4853 0.90
0.77 0.01 0.01 IDL=0.2578TL —0.8530 0.80
0.81 124 1.2 PCL =0.7598TL - 0.1225  0.75

head sharks, Sphyrna mokarran (both males). The blac-
knose shark had the highest relative abundance between
the months of May and September, with a peak in May,
the same month in which the tiger shark was most caught
(Figure 2). The other species were caught in low num-
bers enabling any assessment of seasonal variation in
abundance.

Total length (TL) of the 20 tiger sharks ranged from
87.0 to 191.0 cm, with a modal length between 70.0 and
140.0 cm, except for 1 specimen of 346.0 cm (Figure 3).
Total length of the bull sharks (2 males and 4 females)
ranged from 186.0 to 250.0 cm, with 4 of the 6 specimens
measuring between 200.0 and 230.0 cm TL. Among the
3 blacktip sharks, 2 were juveniles (1 female and 1 male;
65.0 and 100.0 cm, respectively), with the third speci-
men (female) measuring 190.0 cm. The 2 hammerhead
sharks (both males) measured 222.0 and 346.0 cm
(Figure 3). The 3 shark species most caught, the blac-
knose, the tiger and the bull, had higher catch rates at
Boa Viagem beach than at Paiva beach. The blacktip and
hammerhead sharks occurred exclusively at Boa Viagem
Beach (Figure 4).

Among the 86 blacknose sharks analyzed, 38 were
females (44.2%) and 48 were males (55.8%). Females
ranged from 39.0 to 164.0 cm TL, with EW ranging from
1.84to 12.38 kg. Males ranged from 50.0 to 180.0 cm TL,
with eviscerated weight between 298.0 and 8,140 g. The
frequency distributions of male and female lengths were
generally similar, with both genders presenting a modal
length in the 100.0 to 120.0 cm TL class (Figure 5).

There were no statistically significant differences
in the correlations between weight and total length,
fork length and interdorsal length of males and females
(ANCOVA p < 0.05) (Table 1). Thus, equations were
generated for the species, regardless of sex. Among the
38 females analysed, 4 were juveniles (10.5%), 12 were
maturing (31.3%), 2 were pre-ovulatory (5.3%) and
20 were pregnant (52.6%), with embryos ranging from
6.4 to 63.5 cm TL (Table 2).

Monthly distribution of mean embryo length for
each pregnant female showed lower values in June,
July and August. Embryos larger than 40.0 cm TL were
only observed from November to January (Figure 6).
Among the total of 83 embryos, sexing was possible for

Braz. J. Biol., 69(4): 1173-1181, 2009
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Figure 5. Frequency distribution of total length of male and
female blacknose sharks caught by the Sinuelo research ves-
sel along the coast of Pernambuco.
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Figure 8. Correlation between total length and width of ovi-
duct gland in female blacknose sharks caught by the Sin-
uelo research vessel along the coast of Pernambuco.

Table 2. General characteristics of maturation stages of female blacknose sharks caught by the Sinuelo research vessel off
the coast of Pernambuco.

Juvenile Maturing Pre-ovulatory Pregnant
Oviduct gland width (cm) 0.1-2.0 1.8-2.4 2.6-3.0 1.0-1.6
Oviduct gland weight (g) 0.9-2.0 2.8-5.8 6.9-8.5 1.2-2.6
Uterus width (cm) 0.1-1.2 1.5-3.0 4.5-4.8 4.6-16.0
Ovary width (cm) 0.4-1.5 3.5-5.0 5.5-5.8 1.2-3.3
Ovary weight (g) 0.7-8.0 14.0-42.0 55.0-62.0 1.2-14.5
Diameter of largest ovarian follicle (cm) 0.1-1.5 1.0-2.0 2.5-3.0 0.7-1.0
TL (cm) 39.0-96.0 103.0-123.0 108.0-110.0 105.0-164.0
N 4 12 2 20
% 10.5 31.6 5.3 52.6

75 (38 males and 37 females), with a sex ratio of 1 male
to 0.9 females. Ovarian fecundity ranged from 5 to 10,
with a mean of 7.4 follicles per female. Uterine fecundity
ranged from 1 to 3, with a mean of 2.3 embryos for the
right uterus and 2.4 for the left uterus.

The concomitant increase in ovary width (Figure 7)
and oviducal gland width (Figure 8), associated to the
size of the smaller pregnant females, indicates that first

Braz. J. Biol., 69(4): 1173-1181, 2009

maturity for females occurs at around 105.0 cm TL. The
correlation between total length and diameter of the larg-
est vitellogenic follicle per sexual stage suggests that
ovulation occurs when the follicles reaches a diameter
between 2.5 and 3.0 cm (Figure 9).

Among the 48 males analysed six (12.5%) were juve-
niles and 42 (87.5%) were adults (Table 3). The juveniles
exhibited epididymis and testes little differentiated from
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Figure 9. Correlation between total length and diameter of
largest vitellogenic follicle in female blacknose sharks caught
by the Sinuelo research vessel along the coast of Pernambuco..
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Figure 10. Correlation between total length and clasper
length in male blacknose sharks caught by the Sinuelo re-
search vessel along the coast of Pernambuco.

Table 3. General characteristics of maturation stages of male blacknose sharks caught by the Sinuelo research vessel off the

coast of Pernambuco.

Parameters Juvenile Adult
Testicle weight (g) 4.5-8.0 8.0-155.0
Testicle length (cm) 10.0-11.5 7.9-15.5
Testicle width (cm) 0.3-2.0 0.9-2.8
Ampoule width of deferent duct (cm) 0.3-0.5 0.5-1.6
Epididymis width (cm) 0.1-1.3 1.0-23
Clasper length (cm) 1.0-10.5 8.0-16.0
TL (cm) 50.0-102.5 102.0-180.0
n 6 42
% 12.5 87.5

the epigonal organ and ampullae of the ductus deferens
with a diameter of less than 0.5 cm. Adult males had cal-
cified claspers measuring from 8.0 to 16.0 cm and, un-
like the juvenile specimens, had a developed epididymis
and dilated ampullae of the ductus deferens, with widths
ranging from 0.5 to 1.6 cm. Males with calcified claspers
were observed starting at 102.0 cm TL, indicating the
sexual maturity probably occurs as a similar size as in fe-
males — around 105 cm TL (Figure 10). Table 4 displays
the general characteristics of the maturation stages of the
other species analysed.

Among the stomachs contents of the 86 blacknose
sharks analysed, only 19 (22.1%) had contents (Table 5).
Teleosts were the most frequent item (50.0%), followed
by mollusks (31.8%), and unidentified items (13.6%).
With the exception of the bait, the list of food items was
made up of small specimens that did not surpass 12.0 cm
in length, the majority of which inhabit reef environ-
ments.

The other shark species caught had nearly empty
stomachs with only the presence of the bait or quite
digested items such as vertebrae, eyes and scales from
teleost fish and squid beaks, with the exception of
1 great hammerhead, which had two specimens of snap-
per fish (Lutjanidae) its stomach; and the largest tiger
shark (346.0 cm TL), which had a total of 17.2 kg of

prey in its stomach, of which it was possible to identify a
French angelfish (Pomacanthus paru), an olive sea turtle
(Lepitochelys oliviacea), a porcupinefish (Diodon sp.)
and squid beaks.

4. Discussion

The shark species caught in the present study co-
incide with those identified in previous surveys carried
out on the continental shelf off the state of Pernambuco
(Hazin et al. 2000), with the identification of potential-
ly aggressive species recognised as being involved in
shark attack incidents, such as the tiger shark and bull
shark (Hazin et al., 1995). The frequency distribution
of lengths indicate a relatively high abundance close to
the beaches in the area of risk, of small to medium-sized
tiger sharks (about 1.5 m) and large bull sharks (about
2.1 m). The highest incidence of tiger sharks in May
perhaps indicates a seasonal tendency of the occurrence
of the species in the area, which may be of considerable
importance to develop future strategies aiming at avoid-
ing shark attacks. This seasonality is reinforced by the
observation that the tiger shark specimens were mostly
caught in an aggregated manner, with up to 3 specimens
caught on a single deployment of the line, indicating

Braz. J. Biol., 69(4): 1173-1181, 2009
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Table 4. General characteristics of maturation stages of male and female tiger sharks, bull sharks, blacktip sharks and great

hammerhead sharks captured by the Sinuelo research vessel along the coast of Pernambuco.

No Sex Maturational TL Total Reproductive Characteristics
Individuals Stage (cm) weight (kg) Apparatus
Tiger shark
19 14 males juveniles 87.0 2.20to021.10 all undeveloped
and to
5 females 191.0
1 male adult 320.0 - clasper calcified
testicles developed, weighing 272.0 g
epididymis  broadened, 2.4 cm in diameter
Bull shark
female juvenile 190.0 68.0 all undeveloped
3 females adult 207.0. 73.78.115.5 ovary 8.7to 14.5 cm
212.0 and 152.0
and
250.0
1 male juvenile 186.0 5.0 oviduct glands delineated, 4.5 to 7.5 cm
uterus slightly broadened
all undeveloped
1 male adult 215.0 74.2 clasper calcified
testicles developed, weighing 67.5 g
epididymis  broadened, 3.4 cm in diameter
Blacktip shark
1 female juvenile 65.0 2.12 all undeveloped
1 female beginning of  190.0 57.0 ovary 6.3 cm in width
gestation
diameter of 2.0 cm in diameter
largest ovarian
follicle
1 male beginning of  100.0 6.86 uterus presence of eggs in interior
maturity clasper semi-calcified, 6.0 ¢cm in
length
testicles slightly differentiated from the
epigonal organ
epididymis under-developed
Hammerhead shark
1 male beginning of  222.0 - clasper semi-calcified, 6.0 cm in
maturity length
testicles slightly differentiated from the
epigonal organ
epididymis under-developed
1 male adult 346.0 - clasper calcified, 23.5 cm in length
testicles developed, 44.5 in width,
weighing 373.0 g
epididymis  broadened, 4.0 cm in diameter

possible group migration. Bull sharks, on the other hand,  ity, submarine topography and water transparency.
were always caught in an isolated fashion. Besides, the greater water turbidity at Paiva Beach,

All the species had higher catch rates in the as a result of its location closer to the mouth of the
Boa Viagem/Piedade area than in the Paiva area. This  Jaboatdo River, may affect the visibility of the bait,
may be related to the behaviour of the species with  thereby reducing the fishing power of the fishing

regard to abiotic environmental factors, such as salin-  gears.

Braz. J. Biol., 69(4): 1173-1181, 2009
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Table 5. Food items found in the stomach of blacknose sharks caught by the Sinuelo research vessel along the coast of
Pernambuco. N = number of food items; FO = frequency of occurrence. Total stomachs analyzed — 86; Stomachs with con-

tents — 19; Empty stomachs — 67.

Food Items N N(%) FO FO(%)
Fish Teleosts (unidentified) 8 36.4 8 42.1
Cephalopholis fulva 1 4.5 1 53
Stegastes fuscus 1 4.5 1 53
Muraenidae 1 4.5 1 53
Mollusks Gastropod 1 4.5 1 53
Loliginidae 1 4.5 1 53
Octopus vulgaris 5 22.7 5 26.3
Bait Escolar 1 4.5 1 53
Unidentified 3 13.6 3 15.8
Total 22 100 - -

It is likely that the greater incidence of the blacknose
shark between May and September stems from migra-
tory movements associated to the reproductive cycle of
the species. The size at first sexual maturity found for
females (around 105.0 cm TL) is smaller than that de-
scribed by Branstetter (1981; 113.0 cm TL), but larger
than 96.4 cm described by Driggers et al. (2004). The
size at first maturity for males (here estimated at around
105.0 cm) was slightly smaller than that described by
Schwartz (1984; 110.0 cm TL), but closer to the 104.0 cm
described by Hazin et al. (2002)

Hazin et al. (2002) suggest that birth size for blac-
knose shark is approximately 45.0 cm TL. In the present
study, 2 females were observed at term with mean em-
bryo sizes of 50.0 cm and 63.2 cm TL, suggesting that
the 45.0 cm birth size may have been underestimated.
The sex proportion of the embryos (13:0.99) was very
close to that found by Driggers et al. (2004) of 1 male
to 1.1 females. Uterine fecundity in the present study
(1 to 3 embryos per female) was lower than that found
for blacknose shark (1 to 5) off the South Carolina coast
(USA) (Driggers, op. cit.) and in the Gulf of Mexico
(Sulikowski et al., 2007). The progressive increase in
embryos TL over the months suggests a 9 month ges-
tation period, which is similar to that described by
Hazin et al. (2002) and Schwartz (1984), respectively,
8 and 9 months, and lower to values presented by Dodrill
(1977) and Driggers et al. (2004), which were between
11 and 12 months (both studies were carried out off
Florida, USA). This divergence may be related to differ-
ent temperature gradients in the study locations; it is pos-
sible that warmer waters at latitudes closer to the equator
accelerate reproductive processes (fecundity, maturation,
etc.) (Taniuchi et al., 1993).

The high percentage of empty stomachs found in
the present study is very common among studies car-
ried out on sharks caught with longlines and may be
explained by a likely ingestion of water and regurgita-
tion of contents when the shark is captured in an attempt

to free itself from the hook (Vaske and Rincén, 1998;
Wetherbee et al., 1990). According to the scale proposed
by Hureau (1970), the species studied may be consid-
ered an opportunistic predator, feeding on prey common
to the environment (Menezes et al., 2003) in which it
was caught. The higher frequency of teleosts among the
food items found suggests that the blacknose shark has
a preference for this prey, which is similar to findings on
Rhizoprionodon terraenovae (Hoffmayera and Parsons,
2003). The high occurrence of reef fish species in the diet
of these animals indicates their insertion in and depend-
ence on costal reef ecosystems, which are among the
most threatened environments on the planet (Furriela,
2007).
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