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Summary

The diet of the milk shark, Rhizoprionodon acutus, from the
Senegalese coast (12°30'N-14°45'N) was investigated in 3600
specimens with total lengths ranging from 44 to 113 cm for
females and from 45 to 110 cm for males. Conducted from
May 2010 to April 2011, the study revealed that of the 3600
stomachs examined, 577 contained food (16.03%). Cumula-
tive prey diversity curves reached a stable level at 175 stom-
achs and thus the sample size was large enough to describe
the overall milk shark diet. Relevant differences in the diet
were found between sexes, maturity stages, sampling seasons
and locations. The milk shark diet was composed of teleosts,
crustaceans, mollucs, nematodes, annelids, and unidentified
invertebrates. R. acutus seemed to have a preference for tele-
osts (98.75% in terms of IRI). The trophic level of milk
shark calculated in this study was 4.2.

Introduction

It has long been postulated that many species of sharks and
other elasmobranchs are apex predators and, as such, are
hypothesized as playing major roles in structuring marine
communities through predation (Cortes, 1999; Stevens et al.,
2000). Despite this, our understanding of the dynamics of
prey consumption and processing of food in elasmobranchs
remains rudimentary. Information on the dietary composi-
tion of a species is essential for understanding natural
history, the role of elasmobranchs in marine ecosystems and
the impact of elasmobranch predation on economically valu-
able or endangered prey (Rosecchi and Nouaze, 1987;
Cortés, 1999). The diversity of prey that occurs within
species has been attributed to many factors. There are exam-
ples of geographical differences in the diet of several species
of sharks (Lowe et al., 1996; Simpfendorfer et al., 2001),
ontogenetic shifts in shark feeding habits (Stillwell and
Kohler, 1982; Lowe et al., 1996) and dietary shifts according
to maturity stage (Lucifora et al., 2009). Several authors
have also reported differences in the diet between sexes of
sharks (Matallanas, 1982; Simpfendorfer et al., 2001) and
seasons (Cortés et al., 1996). Therefore, it is important that
life-stage specific biological and ecological information be
gathered to aid in the assessment and monitoring of shark
populations and their prey.

The milk shark, Rhizoprionodon acutus (Riippell, 1837),
the most widely distributed species of its genus, can be found
all along the West African coasts, in the Indo-Pacific, in the
northern part of the Indian Ocean, from the Indonesian to
the Philippine archipelagos, and from Japan to Australia

(Compagno, 1984). Milk shark is a pelagic shark commonly
found up to 200 m-deep in tropical and sub-tropical estua-
rine and coastal waters (Compagno, 1984; Simpfendorfer,
2003) and is the most commonly and regularly landed small
coastal shark on the Senegalese continental shelf (Capapé
et al., 2006). Despite its wide distribution there is a paucity
of information on milk shark feeding habits and diet (White
et al.,, 2004; Patokina and Litvinov, 2005). Therefore, the
objectives of this study were to: (i) describe the dietary com-
position and trophic level of the milk shark, (ii) identify the
feeding strategy of this predator, and (iii) investigate whether
there is a sexual, ontogenetic, seasonal and locational shift in
the dietary composition of this species.

Materials and methods

Sampling

A total of 3600 stomachs were examined. Individuals were
landed from May 2010 to April 2011 by artisanal fisheries in
the Center West zone comprising Dakar, Mbour and Joal,
and in Casamance (in the southwest), comprising Kafoun-
tine, Diogué€, Elinkine and Cap Skiring (Fig. 1). Drift nets,
surface longlines, sole gill nets and purse seines were the
types of fishing gear used in all seasons. The milk shark has
mostly been taken by longlines and gillnets in artisanal fish-
eries. Gillnets have been the only gear used in all capture
sites, whereas longlines have been used at sites in the central
west. Purse seine and sole nets were used only in the south-
west. Sharks were measured for total length (TL in cm) and
weighed (total weight, W in g). They were sexed and assessed
for sexual maturity. The maturity stage was evaluated for
males from the aspect of the testicles and the degree of calci-
fication of the claspers. Three groups of males corresponding
to three size classes were categorized in relation to the matu-
rity stage: juveniles (<69 cm TL), sub-adults (70 < TL
<80 cm) and adults (>81 cm TL). Males were considered
as ‘juvenile’ if the cartilage within the clasper was not calci-
fied and the testicles were underdeveloped; they were consid-
ered as ‘sub-adult’ if their claspers were partially calcified
and the testicles developed. Males were considered ‘adult’ if
they had calcified claspers that rotated 180° in relation to
their normal position and a freely opening rhipidion (Clarke
and von Schmidt, 1965). The maturity stage of females was
studied using the state of the ovary, the uterus and the ovid-
ucal glands with juveniles (<69 cm TL), sub-adults
(70 < TL <90 cm TL) and adults (>91 cm TL). Females
were considered as ‘juvenile’ if the ovaries were small, the
oocytes not differentiated and their uteri filiform; they were
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Fig. 1. Sampling sites, central and south coasts of Senegal

considered as ‘sub-adults’ when their ovaries were slightly
enlarged, more transparent and the oocytes had become
differentiated to one of various small sizes. Females were
considered ‘adult’ if they were gravid or had a developed
ovary (left side only; the right side being absent or rudimen-
tary), enlarged oviducal glands and developed uteri (Castro,
1993). The presence of empty stomachs was also recorded.

Diet analysis

Stomachs were excised from each individual and the inside
flushed with 70% ethanol in order to collect any contents
that may have been lodged or trapped inside the stomach
(Cortés and Gruber, 1990). Samples were stored on ice in
plastic bags and preserved in 70% ethanol. In the laboratory,
the stomach contents of each shark were filtered through a
sieve, rinsed with water and weighed (g) after draining off
excess water. Prey items were identified to the smallest taxo-
nomic level possible using various identification guides
(Fischer et al., 1981; Séret and Opic, 1981; Bellemans et al.,
1988), counted and weighed. Prey were identified where
possible from external morphology or with the use of a
dissecting microscope whenever necessary, depending on the
digestion stage of each item. Unidentified prey were placed
in with the unidentified teleosts or unidentified invertebrates.

Data analysis

Overall diet. Prey were grouped into major categories for
comparisons according to sex (male or female), maturity
stage (juveniles, sub-adults and adults), season (hot season,
May to October; cold season, November to April) and loca-
tion (Center West zone and Casamance). Prey importance
was evaluated by using the percentage by number (%N),
mass (% W), frequency of occurrence (%F), and the index of
relative importance (IRI) (Pinkas et al., 1971), expressed on
a percentage basis (%IRI) (Cortés, 1997, 1998). These
values were calculated for each prey item and the %IRI also

calculated for higher taxa (e.g. teleosts, crustaceans and mol-
luscs). The %IRI was calculated to facilitate comparisons
between prey items (Saidi et al., 2009) as:

%IRI; = 100IRI;/ > 7 IRI,

Trophic diversity was calculated by Shannon—weiner (H”)
Index (Krebs, 1989).

s
H ==Y (P)logy(P)
i=1

where H’ is diversity index of Shannon-Weiner, S is number
previously assigned to the type of prey or groups, and P; the
proportion of the total sample belonging to each group. In
order to measure sample size sufficiency, the cumulative
number of pooled stomachs is plotted against the cumulative
prey diversity using the Shannon—Weiner diversity index with
the asymptotic stabilization of the curve, indicating the mini-
mum number of stomachs that have to be analysed to obtain
precise, and thus more reliable, results (McElroy et al.,
2006). Trophic level was calculated to determine the position
of milk shark within the food web (Cortés, 1999) and to
compare it to that of other regions. The trophic level was
calculated as:

TL =1+ (Jipj X TR))

where TR; is the trophic level of each prey item and P; the
proportion of each prey item in the diet of milk shark (P;
value obtained from the %IRI of each prey item and trophic
level of each prey obtained from Cortés (1999).

Feeding strategy. The prey importance (dominant or rare)
and feeding strategy (specialist or generalist) were assessed
by the method of Amundsen et al. (1996):

Pi= (D08 5u) x 100

where P; is the prey-specific abundance of prey i, S; is the
stomach content or total number of the prey I, and S,; the
total stomach content in those predators with prey in their
stomach.

Diet shifts. The mean numbers of prey per stomach were
calculated for each sex, each maturity stage, each season and
each location. To determine if there were significant differ-
ences in stomach contents between sexes and between matu-
rity stages, multivariate analysis of variance (MANOVA) was
used (Moura et al., 2008). A similar analysis was performed
to evaluate seasonal and locational variation in the diet of
the sharks collected in this study. The dependent variable
used was the Index of Relative Fullness (IRF). This index
was derived by dividing the total weight (g) of the stomach
contents for a given shark by the total weight (g) of that
shark (Barry et al., 2008).

Results
Sample description

Composition was females 59.03% (2125) and males 40.97%
(1475). Total length ranged from 44 to 113 cm TL for
females and from 45 to 110 cm TL for males. Of the 3600
stomachs examined, 577 (16.03%) contained food and 3023
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Table 1 Table 1
- L . . o o o (continued)
Diet composition of Rhizoprionodon acutus, %N, %W, %F and
%IRI = percentages by number, mass, frequency of occurrence and ’ . o) NIt o) o) 1 o
index of relative importance of prey, respectively Taxon of the items %oNi 7o Wi voFi %IRI
Taxon of the items WNi %W %Fi %Rl CbS L
Callinectes amnicola 0.16 0.14 0.17 +
Tellge?l?sidae 86.55 96.95 91.64 98.75 Callinectes pallidus 0.16 + 0.17 +
. Porturinus validis 1.96 0.95 2.08 0.25
c C yna.gdlossus monodi 0.16 0.42 0.17 + Liocarcinus corrugatus 016 + 017 N
arangidae . .
Alectis alexandrinus 0.98 1.22 1.04 0.09 Moll ngdentlﬁed crabs igg 23; é?é 8;?
Dantex canariensis 0.33 0.22 0.35 + Le Lriq llibranch 016 N 017 N
Dantex sanctachelenae 0.16 0.28 0.17 + Gd te ddc es ' .
Pseudocranx dantex 0.16 0.11 0.17 + %yiqu(;rt)i(i) dZe
Selene dorsalis 1.47 2.47 1.56 0.25 IS
Trachurus sp. 147 225 156 024 Nacs’;;’rrl‘l’g;‘é nidifera 016+ 017+
Clupeidae S
Ethmalosa fimbriata 4.75 6.07 5.03 2.25 StBullg.glran 0.49 * 0.52 0.01
Sardina pilchardus 0.16 0.20 0.17 + fS‘Otrrr:)nlq bdui latus 016 4 0.17 N
Sardinella aurita 7.36 9.58 7.80 5.46 . . ’ .
Sardinella maderensis 606 707 641 34y Unidentiied gasteropods 0.65 + 0.69 0.02
Sardinella sp. 573 630 607  3.02 opc topg e
Cynoglossidae .
Cynoglossus senegalensis 0.16 0.42 0.17 + On?ggftbrlgi;ﬁ%g? 1.47 2.40 1.56 0.25
Elopidae .
Elops senegalensis 016 014 017  + Seg’i’gg‘”m”h”P’”“P”S 016  + 017+
Eugraulidae .
Eugraulis eucrasiscolus 0.16 0.30 0.17 + Anneli(fegspm Sp- (l)gg _}_‘82 (l);g _?_'25
Gerreidae ’ :
Eucinostomus melanopterus 0.82 1.36 0.87 0.08 Ei?é‘gﬁ?gesd invertebrates (1)?2 J(; 14 (l)g? 882
Libridae ' ) ) )
Coris julis 0.16 0.15 0.17 + .
Coris ruber 0.16 04 017 003 T 00L
Mugilidae
Liza falcipinis 3.44 3.80 3.64 1.09
Mullidae were empty (vacuity index = 83.97%). Of the 1800 stomachs
MPS"“‘{”P"”.Z”S prayensts 3.27 3.75 3.47 1Ol excised in the hot season, 320 (17, 18%) contained food,
Ig;:;l;jgtc;cu‘zefemx 0.49 051 0.52 0.02 while in the 1800 stomachs excised in the cold season, 257
Muracnidac ' ’ ’ ’ (14, 28%) contained food. The number of males with stom-
Echidna peli 0.49 0.58 0.52 0.02  achs containing food was 224 (16.61%), and the number of
Enchlycore nigricans 0.16 058 0.17 001  females 353 (15.18%) (Table 1). The number of empty stom-
Liza mareii 0.33 114035 0.02 4chs and those containing food was significantly different
Lycodontis afer 0.16 0.40 0.17 + — 46163 d.f = 6042 P < 0.05
Lycodontis mareii 0.49 0.69 0.52 0.03 (test t = 46.163; d.f. = 4 03).
Muraena melanotis 0.16 0.30 0.17 +
Muraena robusta 0.49 0.52 0.52 0.02
Polynemidae Overall diet and feeding strategy
Poﬁgctiz’;;?ézz quinquartus 0.16 0.26 0.17 - Cumulative prey diversity reached a stable level at 175 stom-
Pomadasys incisus 213 3.5 205 0.53  achs for the six groups of prey (Fig. 2). Therefore, the sam-
Pomatomidae ple size was considered large enough to describe the overall
Pomatomus saltator 0.16 0.33 0.17  + diet. The trophic level of R. acutus calculated in this study
SC?:;;SS; lithus seneealensis 0.16 0.57 017 001 Was 4.2. This species consumed a wide range of prey items
Pseudotolithus sp. g 96 271 2:08 0:40 belonging to six major groups: telegsts, .crustz?ceans, mol-
Serranidae luscs, nematodes, annelids, and unidentified invertebrates
Morone punctata 245 3.25 2.60 0.61  (Table 1). Identified prey belonged to 21 families of teleosts,
Soifldae onhthal 016 0.4 017 . six families of mollucs and two families of crustaceans
Spa:i%f: friophthatmits ’ ’ ’ (Table 1). Among the six different prey categories found,
Dentex canariensis 0.16 0.17 0.17 + teleosts were the most frequent prey in the both sexes, in
Dentex congoensis 0.98 1.11 1.04 0.09 all locations, in all seasons and all maturity stages
Dentex gibbosus 1.31 1.35 139 015 (%IRI = 98.75% of the total; Fig. 3). The other categories
g"g}eggi bellottii 822 832 823 883 had a much lower importance in the diet (%IRI <2%:;
Sphl;raenidr;e ' ' ’ ' Table 1) and were composed of crustaceans (%IRI =
Sphyraena guachancho 3.11 4.34 3.29 1.01  0.62%), molluscs (%IRI = 0.53%) annelids, and unidentified
Unidentified Fishes 32,57 22,67 3449 7871  invertebrates. Unidentified teleosts were the most common
CIXS‘,aCC_"C‘lnS (6)%6 (2)?; gfg 3-63 prey item in sharks analysed in this diet study and repre-
rj;gtejg saridens ole o o1+ sented 34.4% (%F) and 78.71% (%IRI). Plotting prey-
Copepods 0.16 + 0.17 T specific abundance against frequency of occurrence confirmed
Unidentified shrimps 1.80 0.67 1.91 0.19  that teleosts were the dominant prey with a value of %

F and P; higher than 80%, with this result suggesting a
specialized feeding strategy for this species. Crustaceans,
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Fig. 2. Cumulative curve of prey diversity identified in Rhizoprion-
odon acutus stomachs derived by Shannon—Wiener (H’) index
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Fig. 3. Relative abundance by sex and stage of sexual maturity of
teleosts, crustaceans and molluscs in the Rhizoprionodon acutus diet

molluscs, nematodes, and unidentified invertebrates were
included within the category of rare species (Fig. 4). The
Sardinella genus was the most important among teleosts con-
sumed and represented 20% (%F) and 12% (%IRI) (Table 1).

Diet shifts

There were significant differences in the diets of males and
females (MaNova: F = 3.896, d.f. = 2; P < 0.05). Mean num-
ber of prey per stomach was 1.61 (£0.85) and 1.53 (40.81),
respectively, for females and males. Additionally, the value
of %IRI was much higher for females (71.39%) than for
males (28.61%) (Table 2).

The milk shark experienced an ontogenetic dietary shift, as
evidenced by significant dietary differences between juveniles,
sub-adults and adults in females (MaNova: F = 102.948;
df.=2; P<0.05 and in males (MaNova: F = 51.062;
d.f. = 2; P <0.05). In females, the mean number of prey per
stomach was 1.40 (+0.61), 1.62 (+0.81) and 1.68 (40.83),
respectively, for juveniles, sub-adults and adults while in
males, this was estimated at 1.24 (£0.51), 1.88 (£0.90) and
1.74 (£1.12), respectively, for juveniles, sub-adults and
adults. The value of % IRI was higher among adults in both
sexes, accounting for 54.62 and 59.36%, respectively, for
females (91-113 cm TL) and males (81-110 cm TL),

Fig. 4. Graphical representation of milk shark feeding strategy:
prey-specific abundance (% P) plotted against percentage frequency
of occurrence (%F) (T: teleosts; C: crustaceans; M: molluscs;
N: nematodes; A: annelids; I: unidentified invertebrates)

Table 2

Variation according to sex and stage of sexual maturity of the num-
ber (N) and weight of prey in stomachs containing food (N), Rhizop-
rionodon acutus. %N, %W, %F and %IRI = percentage by number,
mass, frequency of occurrence and index of relative importance of
prey, respectively

Sexes and

maturity N

stage N items Witems %N %W %F  %IRI

Females 353 373 10058.75 71.39
Juveniles 129 137 3087.31 36.73 30.69 36.54 33.96
Sub-adults 70 76 2149.71 20.38 21.37 19.83 11.41
Adults 154 160 4821.73 4290 4794 43.63 54.62

Males 224 238 6221.25 28.61
Juveniles 75 79 2058.12  33.19 33.08 33.48 30.00
Sub-adults 45 50 1129.01 21.01 18.15 20.09 10.64
Adults 104 109 3034.12 4580 48.77 46.43 59.36

Total 577 611 16280

followed by juveniles with 33.96 and 30%, respectively, for
females and males (<70 cm TL). Sub-adults had the smallest
% IRI values of 11.41% for females (70-90 cm TL) and (70
—80 cm TL) and 10.44% for males (Table 2).

The milk shark showed a seasonal pattern in dietary
composition. Mean prey number per stomach was
1.53 4+ 0.83 and 1.68 + 0.85, respectively, for warm and cold
seasons. The %IRI value was higher in the hot season
(77.71%) than in the cold season (22.29%) (Table 3). Both
seasons showed significant differences in the diet composition
(maNova: F = 3.882; d.f. = 1; P < 0.05).

The value of % IRI was higher in the Center West zone
(82.74%) than in Casamance (17.26%) (Table 3). Casamance
and the Center West zone revealed significant differences in
the milk shark diet (MANova: F = 30.468; d.f. = 1; P < 0.05).
Mean number of prey per stomach was 1.47 (£0.69) and
1.64 (£0.90), respectively, in Casamance and the Center West
zone.

Discussion

Small sample sizes and large variations in food categories
greatly influence the dietary importance of prey items
(Hyslop, 1980). Therefore, diversity curves according to the
Shannon—Weiner have been used to determine the sample
size for both R. acutus males and females, requiring at least
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Table 3

Variation according to season and location of the number of individ-
uals with stomachs containing food (N). %N, %W, %F and
%IRI = percentage by number, mass, frequency of occurrence and
index of relative importance of prey, respectively

Parameters N %N %W %F %IRI
Seasons
Hot season 399 65.03 64.59 69.15 77.71
Cold season 212 34.97 35.41 36.74 22.29
Locations
Casamance 208 34.04 23.54 36.05 17.26
Center zone 403 65.96 76.46 69.84 82.74

175 stomachs. For many species of sharks, the cumulative
prey curves reached a stable level in 200 stomachs (Morato
et al., 2003; Bethea et al., 2004). No studies had previously
determined the number of stomachs needed to describe the
milk shark diet.

The proportion of empty stomachs, higher in this study,
was generally important in shark populations (Wetherbee
and Cortés, 2004). Tt was assessed at 59% for R. taylori
(Simpfendorfer, 1998), and at 82.8%, 75.6% and 79.8%,
respectively, for Orectolobus ornatus, O. maculatus and
O. halei (Huveneers et al., 2007). We observed for the first
time the presence of individuals in this species having empty
stomachs. They were numerous throughout the year and
represented 83.97% of the sample. The type of fishing gear
appeared to have an impact on this high number of empty
stomachs. Indeed, starving individuals tend to approach and
be caught by baited fishing gear. This is because the sharks
will evacuate their stomachs, turning them inside out in
order to try to rid themselves of the hook.

The milk shark is a pelagic and coastal species that feeds
mainly on pelagic prey. The presence of some demersal spe-
cies in the diet showed that R. acutus could conduct vertical
movements, like most shark species (White et al., 2004; Sims
et al., 2008; Nakamura et al., 2011). These vertical move-
ments allow them to meet a wider range of prey species
(Simpfendorfer et al., 2001; Preti et al., 2004). Biotelemetry
and tagging experiments could be undertaken to validate the
movements of the milk shark along the Senegalese coasts.
Analyses of R. acutus stomach contents showed that teleosts
were generally the most abundant prey. Prey-specific abun-
dance plotted against frequency of occurrence showed that
R. acutus was a specialized feeder of teleosts. R. acutus
seemed to correspond to the third case study presented by
Amundsen et al. (1996) showing a population specialization
toward one single prey type (teleosts). This is the case when
most sharks feed on the dominant prey taxon, but small
numbers of other prey types are occasionally included in the
diet of some individuals. Thus, crustaceans, molluscs, nema-
todes, annelids, and other unidentified invertebrates are rare
prey species. Among shark species of the genus Carcharhinus,
Sphyrna and  Rhizoprionodon, over 90% of stomachs
contained teleosts (Stevens and Mcloughlin, 1991; Salini
et al., 1992; Simpfendorfer, 1998; Gelsleichter et al., 1999;
White et al., 2004). Our results confirm these previous obser-
vations on the diet of sharks. The largest prey families of te-
leosts in the diet of the milk shark varied in different
localities. Especially on Australian shores there were Hemir-
amphidae, Mugilidae, Clupeidae, Athérinidae, Sillaginidae
and Labridae. In this study, predation pressure was higher
among Clupeidae, especially on Sardinella, Carangidae,

Mugilidae, Mullidae, Muraenidae, Pomadasyidae, Sciaeni-
dae, Sparidae and Serranidae. Differences in the diet between
different geographic regions may have been the result of the
types of habitat and prey groups that dominate these regions
as well as the abundance of the different prey types within
these habitats (Simpfendorfer, 1992; Lowe et al., 1996). The
trophic level of R. acutus found in this study (4.2) made it a
tertiary consumer. The TL we calculated for the milk shark
was very similar to that of an earlier study (4.1; Cortes,
1999). The high TL of the milk shark indicated that it is top
predator. Given this high TL, the removal of the top preda-
tors may have potential top-down effects on their prey and
other lower-level consumers.

As reported in several studies (Klimley, 1987; Stillwell and
Kohler, 1993; Simpfendorfer et al., 2001; McCord and
Campana, 2003), sexual differences in the diet were shown in
this study. These differences are related to either sexual
segregation resulting from sex-specific preferences in the
food-searching sites and the difference in the stomach size
between males and females (Klimley, 1987; McCord and
Campana, 2003; Capap€ et al., 2006). Indeed, the increased
consumption of large pelagic species was observed more
often in females with a stomach larger than males, as that
has been observed in scalloped hammerhead Sphyrna lewini
(Klimley, 1987).

In our study, we evaluated differences in the diet among
different maturity levels of the milk shark. These differences
in the diet among juveniles, sub-adults and adults might be
associated with the formation of schools segregated by size.
Sharks might occupy habitats different from those of the
larger sharks to avoid predation (Lowe et al., 1996). These
conclusions agree with previously published studies on food
habits of several shark species (Stillwell and Kohler, 1982;
Cortés and Gruber, 1990; Lowe et al., 1996). Onset of sexual
maturity and the related change in the energetic needs due to
reproduction, such as gonad development, egg formation,
and gestation increases, could trigger shifts in the feeding
habits, which involve a change in habitat utilization. To
match these increased energy requirements, a quantitative or
qualitative change in diet is expected (Fishelson et al., 1987).
The segregation of the milk shark by sex and stage of matu-
rity could be an important component to reduce intraspecific
competition.

The seasonal differences in the milk shark diet in this study
might be related to changes in the abundance of the prey com-
munity or in the distributional differences among sharks
according to the season. Seasonal migrations of sharks or of
their prey and the changes in prey availability could explain
seasonal shifts observed in the diet of the milk shark on the
Senegalese coasts. Seasonal variation in diet has been reported
for a number of other shark species (Matallanas, 1982;
Stillwell and Kohler, 1982; Cortés et al., 1996).

Differences in the diet of the milk shark between Casa-
mance and the Center West zone may have been the result
of the types of habitat that dominate both of these locations,
the abundance of the different prey types within these
habitats, or some prey groups not being present in certain
locations (Stillwell and Kohler, 1982). Unfortunately, data
on the abundance of prey groups in each of these locations
is lacking. The variation of diet according to locations is
exemplified by many species of shark (Simpfendorfer, 1992;
Lowe et al., 1996).

In summary, this study is the first to provide detailed
information on the diet of Rhizoprionodon acutus. The
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findings suggest the specialized feeding behaviour of this
species in the center and south Senegalese coasts. R. acutus
is a tertiary consumer with a diet changing according to sex,
maturity stage, season and location.
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