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ABSTRACT

The feeding biology of eight species of benthivorous fishes was studied in a sandy shore at Anchieta
Island, south-eastern Brazilian coast. The fishes fed mainly on Amphipoda and Mysidacea crusta-
ceans. The diet of the most abundant species, the dmibmina coroideswas analyzed in three stan-

dard length classes (20-55, 56-90 and 91-135 mm). This sciaenid showed an ontogenetic diet shift
from Mysidacea to Amphipoda. The feeding behaviour of the scidénabroidesand the gerreid
Eucinostomus gulavas recorded while snorkeling. During their foraging both species uncovered small
organisms buried in the sand. Notwithstanding general similarities inldiegroidesandE. gula
presented differences in feeding behaviour and morphology. Two carangid species of thErgenus
chinotusdiffered in diet composition and consumed a larger array of food items than the remaining
fish species. Differences in diet and feeding activity between the remaining benthivorous species were
noted. These differences possibly reduce overlap in resource use and favour the coexistence of guilds
of benthivorous fishes on sandy shores.
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RESUMO

Habitos alimentares de uma guilda de peixes bentivoros em uma praia arenosa na costa
Sudeste do Brasil

Os habitos alimentares de oito espécies de peixes bentivoros foram estudados em uma praia arenos:
na Ilha Anchieta, costa Sudeste do Brasil. Os peixes consumiram principalmente crustaceos das ordens
Amphipoda e Mysidacea. A dieta da espécie mais abundante, o sciddnidena coroidesfoi ana-

lisada em trés classes de comprimento-padrdo (20-55, 56-90 e 91-135 mm). Este sciaenideo apresentol
uma variagdo ontogenética na dieta, a qual variou de Mysidacea para Amphipoda. O comportamento
alimentar do sciaenided. coroidese do gerride&ucinostomus gulfoi estudado com uso de mergulho

livre. Ao forragear, ambas as espécies desenterraram pequenos organismos enterrados na areia. Apes:
das semelhancas gerais na diétagoroidese E. gulaapresentaram diferengcas quanto ao compor-
tamento alimentar e morfologia. Duas espécies de carangideos do G@ckimotusdiferiram quanto

a composicao da dieta e consumiram variedade maior de itens alimentares que as outras espécies d
peixes estudadas. Diferencas de dieta e atividade alimentar entre as outras espécies bentivoras fo-
ram registradas. Estas diferencas possivelmente reduzem a sobreposi¢cdo na utilizacdo dos recursos
alimentares, favorecendo a coexisténcia de guildas de peixes bentivoros em praias arenosas.

Palavras-chavepeixes marinhos, variacdo ontogenética na digtdyrina coroides, Eucinostomus gula
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INTRODUCTION was recorded while snorkeling in shallow water
(0.5-2 m depth), using “focal animal” and “all
Morphological and behavioral traits related occurrences” samplings (Lehner, 1979) in a to-
to prey capture and predator avoidance regulatil of 30 h. Swimming slowly along the shore, we
predator-prey interactions, thus influencing theobserved one individual at a time, and recorded
structure of fish communities (Lowe-McConnell, behavioral events in a plastic slate. The number
1977, 1987). Many fish species, especially wherof bites on the sandy substrate per minute was
juveniles, inhabit sandy coastal areas, where thesecorded, and the results for the two species was
gather food and shelter from large predators (Loweeompared using the t- test.
McConnell, 1977). Benthivorous fishes present the
greatest diversity of feeding modes among fisheSampling methods
(Gerking, 1994), external morphology related to Fishes were collected along the shore using
foraging behaviour and predator avoidance, and 10 x 1.5 m dragnet with 20 mm mesh size, in
exploit efficiently soft substrates such as sandya depth ranging 1-1.5 m, from January through
shores (Hobson &hessl986; McCormick, 1995; March, and July, November and December of 1997.
Platellet al, 1998). These fishes usually have senWe collected during morning and afternoon, in
sorial appendices and inferior protractile mouthsorder to obtain information from both diurnal fee-
(Chao & Musick, 1977; Gerking, 1994), and preyding periods (Hobson & Chess, 1986). Stomach
on benthic invertebrates near or on the bottomgontents were examined under stereomicroscope
burying the mouth into the substrate and swallowingaind food items were identified to order or class
part of the sediment (Hobson & Chess, 1986{Chao & Musick, 1977; Sazima, 1986). Voucher
Sazima, 1986; Soares al., 1993; Edgar & Shaw, specimens of fishes and their gut contents are in
1995). Differences in behaviour, habitat and timethe fish collection of the Museu de Histéria Natural,
of feeding, as well as kind and size of prey, mayUniversidade Estadual de Campinas (ZUEC 3366-
reduce dietary overlap among benthivorous fishe8379). For each food item we calculated occurrence
(Hobson & Chess, 1986; McCormick, 1995; Platell(F%) and numerical (N%) frequencies (Hyslop,
et al, 1998). In spite of the value of underwater1980; Marrero, 1994). We classified as main food
observations for an insight on fish behaviour ( Long-items those where F% > 50% following Soagés
hurst, 1981; Sazima, 1986), very few underwateal. (1993). The degree of stomach fullness (f) was
studies deal with marine sandy shores fishes (e.gestimated visually, considering four categories:
Hobson & Chess, 1986). In this paper we presergmpty, 0% < f < = 25%; moderate, 25% < f < =
data on feeding biology of a guild of eight species0%; full, 50% < f < = 75%; and replete 75% <
of benthivorous fishes in a Brazilian sandy shoref < = 100 %. Stomach fullness degree of the four
Also, the feeding behaviour of two of the mostmost abundant fish species was analyzed in two
abundant species, the sciaebighbrina coroides periods, morning (6:00-12:00 h) and afternoon
(Cuvier, 1830) and the gerrefitlicinostomus gula (12:00-18:00 h). The diet of the most abundant

(Cuvier, 1830), is described. fish specieslJ. coroides was analyzed in three
standard length classes, in order to verify possible
MATERIAL AND METHODS ontogenetic changes in diet according to the species
grow.
Study site
Field work was carried out at the Palmas RESULTS

sandy shore, Anchieta Island, south-eastern Bra-

zilian coast (2332'S, 48304'W). Anchieta Island Feeding behaviour

is a marine park, and the Palmas shore fringes a  Individuals ofU. coroidesandE. gulafora-

bay of about 400 m (see Soamdsal, 1993 for ged alone over the bottom, repeatedly exploiting

map and general description of study area). selected sites, approximately circular (about 40

cm in diameter). Both species searched for prey

Underwater observations swimming in circles, apparently selecting the sites
Feeding behaviour dfi. coroides(27 min  where they would forage and the substrate which

of observation) an#. gula(38 min of observation) they would biteUmbrina coroideg7.9 £+ 1.9 bites
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per minute) fed more frequently th&ngula(4  tom, watching intently at the sandy substrate and
+ 1.6 bites per minute, t .= 3.6647, p < 0.01). stopping at a given site (Fig. 1a). Tilting its body
Umbrina coroidesswam about 1-2 cm above the about 45°, the fish protruded its mouth and buried
bottom, and stopped at a given site (Fig. 1a). Witht into the sand (Fig. 1b) and ejected sediment
its body slightly prone, about 15° or 20°, the fishthrough its mouth and gill openings, producing a
buried its mouth into the sand (Fig. 1b) and ejectedcattered sandy cloud of thin sediment (Fig. 1c).
sediment through its mouth and gill openings,Umbrina coroidegproduced a round shallow hole
producing a dense sandy cloud (Fig. Ee)ici-  in the sand, whereds gulaproduced an irregular
nostomus guldwam about 3-4 cm above the bot-and deeper one.

Fig. 1 — Feeding behaviour dmbrina coroidegleft) andEucinostomus gulé&right). Swimming near the bottom (a), burying
mouth in the sand (b), ejecting sediment through mouth and gill openings (c).

Diet mm, n = 21) preyed mostly on Amphipoda 1, whe-

From the eight species of benthivorous fisheseas the carangitrachinotus falcatugLinnaeus,
(Fig. 2), the sciaenidmbrina coroidesvas the 1758) (SL = 36-48 mm, n = 3) and the haemulid
most abundant (n = 63 individuals, 47% of fish Orthopristis ruber(Cuvier, 1830) (SL = 47-61 mm,
caught). Main food items were Amphipoda andn = 3) consumed mostly Amphipoda 2. The sciae-
Mysidacea crustaceans. We split the former in twanid Ophioscion punctatissimudeek & Hilde-
distinct unidentified categories, Amphipoda 1 andbrand, 1925 (SL = 32-73 mm, n = 5) fed mainly
2. The sciaenidlenticirrhus littoralis (Holbrook,  on Mysidacea, whereas. coroides(SL = 27-134
1855) (standard length, SL = 43-92 mm, n = 6)mm, n = 63) preyed on two main items, Amphipoda
and the gerreitucinostomus guléSL = 67-149 1 and Mysidacea.
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Fig. 2 — Frequency of occurrence (%) and numerical frequency (%) of food items in the diet of a guild of benthivorous
fishes from Anchieta Islandventicirrhus littoralis (Mei), Trachinotus carolinugTrc), Eucinostomus guléEug), Umbrina

coroides(Umc), Ophioscion punctatissimu®©pp), Trachinotus goode{Trg), Trachinotus falcatugTrf), Orthopristis ruber
(Orr).

Two congener carangidStachinotus goodei follows the same general pattern described above for
Jordan & Evermann, 1896 (SL = 30-167 mm, n =the frequency of occurrence (Fig. 2). A greater propor-
18) andTrachinotus carolinugLinnaeus, 1766) (SL = tion of individuals with full and replete stomachs was
41-85 mm, n = 15), differed in diet composition andrecorded during the morning fak. coroideq30.6%)
consumed a greater array of food items than the remandE. gula(4%), and during the afternoon fér
ning benthivorous species. The numerical frequencgoodei(34.9%) andT. carolinus(15.8%).
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Ontogenetic changes in diet with numerical frequency of this prey dropping

Ontogenetic diet shift was recorded for theprogressively in fishes larger than 56 mm,
sciaenidU. coroides Small individuals (SL = 20- and being partly replaced by Amphipoda (Fig.
55 mm) fed almost exclusively on Mysidacea,3).
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Fig. 3 —Frequency of occurrence (%) and numerical frequency (%) of food items in the diet of three size clasdrmaf
coroides
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DISCUSSION Crustaceans are the main food of the ben-
thivorous fishes from Anchieta Island and are
The feeding behaviour repertoiresldfn-  known as a major prey for benthivorous fishes from
brina coroidesandEucinostomus gulare directed coastal southern (Haimoviet al, 1989) and nor-
to uncover small organisms in the sandy substrat¢hern Brazil (Teixeira & Helmer, 1997), as well
Both fishes may be classified as diggers of locaas in South Africa (Booth & Buxton, 1997).
lized excavations (Sazima, 1986). Crustacean availability regulates fish production
Notwithstanding general similarities in their at West Australia (Edgar & Shaw, 1995).
diets, these two fishes present differences in feeding  The most abundant fish species in our study,
behaviour and morphology. the sciaenidJ. coroides shows a diet shift from
Eucinostomus gulhas a more tubular, pro- Mysidacea to Amphipoda as it grows. Ontogenetic
tractile mouth and spends more time inspectinglietary changes are known fombrina canosai
visually the substrate, whereds coroideshas a  (Berg, 1895) (Haimovicét al, 1989), being usually
larger mouth with a barbel near the tip of the lowerecorded for several other fish species (Cancino
jaw, and bites at the substrate more frequently tha& Castilla, 1988; Gerking, 1994; Booth & Buxton,
E. guladoes. 1997). Mysidacea usually swim in midwater, as
Thus, E. gulaapparently relies more on opposed to the more benthic Amphipoda, asso-
vision, wheread). coroidesmay use mainly tactile ciated with sand bottom (Barnes, 1980). Thus,
cues to detect prey. Similarly, among CaliforniawhenU. coroidesturns to Amphipoda, it probably
nearshore fishes that forage in the sand, the labrichanges its foraging from mid-water to the bottom.
Halichoeres semicinctu@yres, 1859) intently Such behavioral change also occurs in a South
inspects the substrate, indicating a reliancé\frican sparid fishPterogymnus laniariuévalen-
on vision to find prey, whereas the ophidiid ciennes, 1830), which occupies reef areas inters-
Chilara taylori (Girard, 1858) apparently detects persed with sand substrate, and feeds mainly on
prey with its barbel-like pelvic fins (Hobson & mysids in midwater as juvenile. When subadult,
Chess, 1986). it turns to prey on benthonic ophiuroids and amphi-
The sciaenicdMenticirrhus littoralis(Hol-  pods (Booth & Buxton, 1997). On the Western
brook, 1855) and other benthivorous fishes touchustralian coast, smallpeneichthys stottiut-
their barbels on the substrate to find prey (Moylechins, 1990 andl. lineatus(Bloch & Schneider,
& Cech Jr., 1982). 1801), Mullidae, consume Mysidacea whereas
In our study, foraging). coroidestilted its  larger individuals prey on larger benthonic orga-
body less than di&. gula a trait which may be nisms, such as carid decapods and brachyuran crabs
related to the ventral position of mouth in the(Platell et al, 1998). Mysids apparently are an
former, as recorded fdvlenticirrhus saxatilis important food item for juveniles of benthivorous
(Bloch & Schneider, 1801), whose inferior mouth marine fishes.
allow it to dig with few changes in its swimming Umbrina coroidesandE. gulafeed mainly
position (Chao & Musick, 1977). Both. coroides  during the morning, whereds goodeiandT. caro-
andE. gulafeed on benthic crustaceans, but onlylinus concentrate their feeding activity in the after-
E. gulaeats polychaetes. This major differencenoon. Such time partitioning in feeding activity
in diet may be related tB. gulavisual inspec- may favour species coexistence (Lowe-McConnell,
tion of substrate and its tubular mouth, which1977; Ross, 1986), as recorded for reef (Collette
allows it to reach more deeply in the sand. & Talbot, 1972), estuary (Chao & Musick, 1977)
Both U. coroidesandE. gulasearch for prey and freshwater (Winemiller, 1989) habitats.
in an approximately circular area, apparently se- We found that two congener carangids,
lecting sites where they forage. This foraginggoodeiandT. carolinus differ in their main crus-
pattern may be related to the spatial distributiortacean prey items, respectively Mysidacea and
of prey, as carnivorous fishes preying on benthicAmphipoda. Differences in diet between sympatric
organisms usually search for patches with a greaterongeners are well known for tropical and sub-
concentration of prey (Zavala-Camin, 1996), whichtropical marine fishes (Schmitt & Coyer, 1982;
is in accordance with the optimal foraging theoryPlatellet al, 1998). In a Northeast Brazilian coastal
(Stephens & Krebs, 1986). lagoon, two abundant benthivorous gerreids differ
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in diet composition, witlE. gulaeating poly- CHAO, L. N. & MUSICK, J. A., 1977, Life history, feeding

chaetes. angé argenteuﬁaird & Girard (1855) habits and functional morphology of juvenile sciaenid
howi ’ ) di ified di i | fishes in the York River estuary, Virginikinited States

showing a more diversified diet, eating also  gigpery pulletim, 75:657-702.

crustaceans an.d mgllqsks (TEIXeIra & H?Imer’COLLETTE, B. B. & TALBOT, F. H., 1972, Activity patterns

1997). Two emb|0t0f3|d fishes of the gertirabio- _ of coral reef fishes with emphasis on nocturnal-diurnal

tocaprey on Amphipoda crustaceans, each fish changeoverin: B.B. Collette & S.A. Earle (eds.), Re-

species consuming a distinct prey size (Schmitt sults of The Tektite Program: Ecology of Coral Reef

& Coyer 1982) Given the general morphological Fishes.Science Bulletin 14Natural History Museum,
N ’ . . Los Angeles County.

similarities between congeners, differences in fee-

. . . . DGAR, G. J. & SHAW, C., 1995, The production and
ding are mainly attributed to resource sharing, thug trophic ecology of shallow-water fish assemblages in

minimizing competition and allowing multiple southern Australia. II. Diets of fishes and trophic rela-
species coexistence (Lowe-McConnell, 1987; tionships between fishes and benthos at Western Port,
Gerking, 1994; Platekt al, 1998). Victoria. Journal of Experimental Marine Biology and
. . . . Ecology, 194 83-106.
Due to an increase in mouth size, larger fishes _ _ _
consume prey larger than do juveniles (Stergio@EiK”:G' S. 'S-' 199‘:35’3"7‘]}1'”9 Ecology of FistBan Diego
. caaemic Press, Callfornia.

& Fourtouni, 1991; Platekt al,, 1998). However,
this does not apply tb. coroidesin our study,

th hi gp y dbv indi g | 1989, Alimentagéo da castanbanbrina canosa(Pisces:
as the amphipods consume . y larger individuals Sciaenidae) no sul do BrasRev. Brasi. Biol., 49511-
are not larger than the mysids taken by smaller 522,
fishes. Con5|der|ng this, the ontogenetic diet shiffjogson, . s. & CHESS, J. R., 1986, Relationships among
of U. coroidesprobably evolved as a mean to  fishes and their prey in a nearshore sand community of
reduce competition for food both between juveniles southern CaliforniaEnvironmental Biology of Fishes7:
and adults, and between juveniles of this sciaenid 201-226.
and the gerreiE. gula another abundant benthi- HYSLOP, E. J., 1980, Stomach contents analysis — a review
vorous fish which also eats amphipods. Changes (1’f7_m§ihl?gzgmd their applicatiojournal of Fish Biology,
in feeding habits in different life stages may reduceLEHNER P. N., 1670Handbook of Ethological Method

. e . ip . , P.N., andbook o ological Methods
the intraspecific and |nt.erspeC|f|c overlap in food Garland S. T. P. M.. New York.
resource use (Winemiller, 1989; Platelial, LONGHURST, A. R., 1981Analysis of Marine Ecosystems
1998). The differences in diet and feeding activity ™ Acagemic ‘press, Bedford Institute Of Oceanography,
between the benthivorous species here studied may partmouth, Nova Scotia.
fgvor th'e coexistence of the guilds of benthivorous owe.mcconNELL, R. H., 1977Ecology of Fishes in
fishes in sandy shores, as already recorded by Tropical Waters Studies in Biology, N. 76. Edward

HAIMOVICI, M., TEIXEIRA, R. L. & ARRUDA, M. C.,

Hobson & Chess (1986) in California. Arnold, London, 64p.
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