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ABSTRACT 

51 

The compos itio n and dis tribution o f po lychae te fauna along sand y beaches of Sao Sebasti ao Is land (southern Brazil) and 
the ir re lation with sediment va ri abl es were exam ined. Functiona l feedin g groups were used to in ves tiga te di stributi on patterns 
of inte rtidal po lychae tes. The beaches were c10minated by de tritivorcs. Surface- c1epos it feeders and suspension-feeders 
presented hi gher relati ve abundances in very fin e sa nd . whereas carnivorous polychaetes and subsurface-deposit feedcrs were 
more ab und ant in coarser ' ands . The proportion of subsurface-dcpos it feeders increased in medium scdiments with higher 
percentages of organic carbo n. Sessi le polychae tes generall y inh abited phys ica ll y s table habi ta ts. and oceurred in low 
proportio n. The dis tribution and ab und ance of fecding groups seem to be re latecl to seclimentmy conditions and environmental 
s tabilily. 

RÉSUMÉ 

Polychètes intertidaux des plages sa bleuses de l'île de Sao Sebastiao, Brésil méridional 

La compos ition et la di stribution de la faun e de pol ychètes ont é té examinées de long des plages sablonneuses de l'Ile de 
Sao Sebastiao (Brés il mé ridi ona l) en re lation avec les ca racté ri s tiqu es sédimentaires. Les modèles de di s tribu tion des 
po lychètes inte rtidaux ont é té recherchés en utili sa nt les gro upements fonctionne ls a limentaÎJ·es . La d istribution e t l'a bondance 
selo n les groupes trophiques paraissent en rel ation avec les conditions sédÎJnentaÎJ'es e t la s tabi lité du milieu. Il a été observé 
que 1) les espèces dé tritivores so nt numériquement domin antes dans les groupements macrobenthiques. la classe u'ophique des 
déu'itivores de surface é tant la plus abondante; 2) la proportion de ces demiers e t des suspe ll s ivores pcu mo bil es a tteint son 
maximum dan s le sa ble très l'in , tundi s que les espèces ca rni vo re s o nt le ur plu s g ra nd e abo ndan ce 
dans les sables gross ie rs; 3) les détriti vores de subsurface sont dominants dans la plupart des habi tats e t leur abo ndance croît 
dans les sédiments mo yens avec les taux le plu s é levés de carbo nc o rganique: 4) les espèces sess il es se rencontrent 
généralement dan s les habitats physiquemcnt stables. 
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INTRODUCTION 

Sediment structure is an imponant factor determining organiza tion of soft-bottom benthic communities. The 
inter-relationships of habi tat, resource availability, and feeding mechani sms are fundam ental aspects of tlle 
animal-sediment interactions. In this regard , trophic group analys is can play a significant l'ole in tlle determinali on 
of distribu tion patterns and benlllic community organization (SANDERS, 1958: LEVINTON, 1972; WHITLATC I-I, 
1980, 1981). 

Pol ychaetes have a relevant participation in tlle producti vi ty of marine ecosystems. They present high level s of 
trophic functional diversity (FAUCI-IALD & JUMARS, 1979) allowing tlleir application on tlle determination of soft
bottom communi ties trophic structure (MAURER & LEATHEM, 198 1; BI ANCHI & M ORRI, 1985; PAIVA, 1990). 
However, in formation on polychaete feeding biology and trophic-group interactions i s limited for tlle intertidal 
system. 

The purpose of tllis study was to define tlle polychaete fauna composition and to examine aspects such as 
feeding biology and trophic structure of tlle macrobentllic species along beaches of Sao Sebastiao I sland. 
Sediment atl.ributes of tlle intertidal region, i .e., granulometry and organic-matter content were also studied and 
used to interpret tlle spatial patterns of polychaete trophic-groups. Species distribution patterns and polychaete 
community structure of the e beaches were described by AMARAL et al. (in press). 

M A TERIAL AND METHODS 

The polychaete fauna of 12 beaches on Ille innerside of Sao Sebas tiao Island, soutlleas telll Brazilian coas t 
(23 °44' to 23°52'S - 45°2 1' Lü 45°26'W), was examined between M ay 1990 and M arch 199 1. The island is 
separated from the main land by a deep channel (Fig. 1). Many contiguous protected beaches are present on tlle 
nortll side. The intertidal zone is usually relati vely narrow, but may increase in size because of sand or boulder 
baniers covered willl the allgiosperm Halodule. The central part of tlle island is a typicallow energy envi ronment 
wi th a wide intertidal zone ~U1d gently sloping gradients. Small nanow beaches witll steep slopes characleri ze tlle 
exposed southern coast. 

Eighty two biological samples were taken from tlle intertidal region. The macrofauna was collected l'rom 
wi tllin a rectangular iron sampler of 0.025 m2 and 10 cm deptll. Two replicates were taken at each station. The 
sediment was washed tllrough sieves of 1.0 and 0.5 mm mesh. The orgmlÎsms retained were preserved in 70 % 
alcohol for laler identification. Parallel sediment samples were taken. These were dry sieved for granulometric 
analyses (SUGUIO, 1973). The organic matter content was determined by calcination (AMOUREUX, 1966) . 

A li polychaetes present were classified according to trophic categories proposed by FAUC I-I ALD & JUMARS 
(1979). Each species was al located to one of tllese classes on tlle basis of tlleir gut-contents mld previous studies. 
Since beach sed iments are continuously ressuspended by wave action, tlle deu'itivores were subdivided into 
surface, subsurface and suspension feeders. Some species were assigned to more than one trophic group because 
tlley have al ternati ve feed ing mechanisms. 

RESULTS 

Polychaetes were absent From Ille samples taken [rom tlle soutllern and nortllern exposed beaches. A total of 
1765 indi viduaJs in 38 species were present in Ille samples from seven beaches. 

The beaches of Ban a Velha, Perequê, Engenho d'Agua, Fora and Siriuba had a Im"gest number of species and 
specimens (Table 1). The greatest polychaele densities (ind . 0.05 m-2) were Sco lelepis squanw/a (304) at Siriuba ; 
He/erOlllas/us jiliformis (96), Capi/ella capi/a/a (66), Laeonereis aeu/a (64), and Isolda pulchella (33) at Barra 
VeUla; Scoloplos (Leodomas) sp. (22), mld Oweniaillsifo rmis (16) at Fora, and Annandia agilis (5) al Perequê. 

Deuitivores numerically dominated tlle polychaete fauna, comprising 96 % of tlle indi viduals. Surface deposit
feeders, priInm"ily represented by S. sqllamo/a, C. capi/a/a, mld 1. pu/chelia, were Ille most abundant feeding group 
tlu'oughout tlle area (39. ] %) (Fig. 2). Subsurface deposit- feeders (36.2 %) dominated tlle cenU"al prut of Ille island 
(Barra Velha) which had tlle highesl concentration of organic maller (Table 1). L. acu/a, S. (Leodamas) sp. and H. 
[tlifo nnis were the most abundant of tlle 10 species present. The proporbon of suspension feeders was low in most 
beaches and increased at Siriuba and Gm'apocaia (Fig. 2) due to abundance of S. squamara. Camivores were tlle 
less abundaI1l feeding group (4.2 %) and were mainly represented by Langerltansia cornuta , Marphysa sanguinea 
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F1G . l. - Location of the station locations al Sào Sebastiào Island. 

and Lumbrinereis tell·aura. The number of céU·nivores was grearesr in very COéU·se sand at Perequê, Engenho 
D'Agua and Fora. 

The most abundant and diverse polychaete fauna occurred in medium sands (Fig. 3). Mobile subsurface 
deposit-feeders éUld carnivores were dominant in COéU·se grains. On the otlier band, surface deposit-feeders éUld 
suspension feeders were réU"e or absent in COéU·ser grains and increased in numbers in fine séUlds. 

Motile polychaetes were common in COéU·se and medium sediments, while discretely motile orles preferred 
very fine sand. Sessile polychaetes, although more abundant in mediwn grains, were present in low proportions 
« 20 %) in all substrates. 

Jawed fonns were rare, whereas soft-proboscis species occwl"ed in high proportions (> 30 %) in al! sediments, 
except in very fine sand. Tentaculate species dominated in fine sands (96 %) as surface detritivores and 
suspension -feeders. 
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FIG. 2. - Trophic groups dislribu tion (A= indi viduals and B= species. in percentage) al different sampling localio ns: Barra 
Velha (BV ); Pereq uê (Pe); Bngenho D'Âgua (BA); Fora (Fo) ; Barreiros (Ba); Sir'iuba (Si): Garapocaia (Ga). Ca rni vore (C); 
Surface depos it-feeclers (S); Subsurface deposi l-feeders (B ); Suspension-feeders (F). 
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FIG. 3. - l ndividual perceillages o f feedi ng habita ts (A), mOli li ly (B) and morphological struc ture (C), in granulometri c 
classes. Calegories: Carnivore (C); Surface depos it-fceders (S); Subsurface depos it-feeders (B); suspension-feedcrs (F): 
Moti le (M); Discre tely mo tile (D); Sess ile (S); Jawed (1 ); Tentacul ate (T): Other s tructures (X ). (YCS : very t:Oarse sand ; 
CS: coarse sand ; MS: medium sand ; FS: fine sand ; CFS: very fin e sa nd). 
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TABLE 1. - Sedimenl average physico-chemical paramelers, and polychaete species occulTence, to tal number of 
indiv iduals and functional trophic groups (fTG), at differel1l sampling si te: Bana VeUla (B Y) ; Perequê (Pe) ; 

Engenho D'Âgua (EA) ; Fora (Fo) ; Barreiros (Ba) ; Siliuba (S i) ; Garapocaia (Ga). 

SAMPLlNG LOCATIONS BV Pe EA 1·0 lia g~ ~~ SAMPUNG NlJMBERS 17 14 08 07 02 
coarse 18.1 0 19.22 13.62 30.38 12.07 11.64 17.65 

SAND (%) medium 15.82 15.51 16.66 18.76 16.73 10. 12 16.85 
fine 19.27 16.06 34.98 10.27 39.10 30.68 29.23 

ORGANIC MATIER (%) 4.7 1 2.64 1.33 0.6 1 0.70 3.30 2.30 TOTAL FTG 
Podarke pa/lido (Claparède. 1864) 1 1 CMJ 
Laalldalia americalla Harlman, 1947 1 1 4 2 8 CMJ 
Sigalllbra grubii OF Müller, 1858 1 3 1 5 CMJ 
Lallgerhallsia comllfa (Ralhke, 1843) 7 5 1 1 14 CMJ 
Ceralollereis lIIirabilis Kinbèrg, 1866 Il 4 15 BDJ 
w eollereis aCl/la (Webster. 1879) 233 26 32 29 1 BDJ 
Glycera americalla Leidy, 1855 1 1 2 CDJ 
Glycillde lIIu/lidel/s Müller, 1858 4 2 6 CDJ 
GOlliada /itlorea Harlll1an. 1950 3 3 CDJ 
Diopalra Cl/prea (Bosc, 1802) 2 I l 4 I7 SDJ 
Diopalra 0171010 Moore, 1911 26 7 33 SDJ 
Diopalra sp/el/didissillla Kinberg, 1865 3 - 3 SDJ 
MO/physa sal/gllil/ ca Nonato. 1965 5 13 7 5 30 CDJ 
Nelllalonereis hebes (Montagll , 1815) 3 3 CD] 
LlIlllbril/eris leI rail ra (Schmarda, 186 1) 9 10 1 1 21 CM] 
Hap/osc%p/os fragilis (V erri Il , 1873) 1 1 BMX 
Naineris setosa (Venill , 1900) 5 1 3 9 BMX 
Scolop/os (Leodalllas) sp. 24 44 1 24 1 16 110 BMX 
Aricidea fragilis Websler. 1879 1 1 2 SMX 
Dispio felllal/ ei Fried ri ch, 1956 1 1 2 SDT/FDT 
Laollice braI/chiala Nonato. 198 1 1 1 SDT/FDT 
Po/ydora websleri Harlll1an. 1943 2 2 SDT/FDT 
Priol/ospio dayi (Foster, 1969) 6 6 SDT/FDT 
Priol/ospio sleel/slrupi Malmgren, 1867 5 5 SDT/FDT 
Sco/e/epis sqllO/llafa (Müller, 1806) 15 12 1 362 28 41 SDT/FST 
Mage/ol/a vario/O/ I/ cllata Boli var e Lana, 1986 3 4 7 SDT 
Chaeloplcrus mriopedatlls (Renier. 1804) 1 2 3 SDT/FST 
Cirnfonl/ia lel/laCl//ala (Montagll , 1808) 20 2 22 SMT 
Anllal/dia agilis (Andrews, 189 1) 6 26 9 1 II 9 62 BMX 
Capilella capi/ala (Fabricills. 1780) 109 5 3 2 16 5 2 142 SMX 
Helerolllasllls fi/iJorlll is (C1aparède, 1864) 261 33 4 1 299 BMX 
Mec/iolllasllls caliJomiel/sis Harlman, 1944 10 2 4 16 BMX 
NOl/allls /ol/g ilil/ells Amaral. 1980 1 1 2 BMX 
Nololllasllls /oballls !-Iartman, 1947 5 5 BMX 
Owel/iafllslfonl/is delle Chiaje. 184 1 2 13 18 25 58 SDT/FST 
/solda Pli/chelia F Müller, 1858 10 1 II 1 4 13 130 SST 
Lailllia III cdllsa (Savigny. 18 18) 3 3 4 10 SST 
Terebellides al/gllicolllus (F. Müller, 1858) 1 1 SST 
TOTAL or INDIVIDUALS 767 258 84 128 35 461 32 1765 
SPECIES l\'lJMBER/LOCATION 20 21 20 16 7 14 4 38 

DISCUSSION 

Low-densiLy polycbaele assembl ages characterized the area. In physically stressed environments, such as Ille 
intertidal sandy beaches, dense assemblages seldom, if ever, develop. In tlli s situation recruitrn ent and abioLic 
factors sucb as turbulence tend to maintain population densities allow-Ievels (WILSO , 1984). On tlle olll er hand, 
in physically stable habitats, population densities increase, so Ùlat competition and predation regulate community 
structure (PETERSON , ] 979). Habitat differences in sed iment structure related to local hydro logical conditions 
deterrnined tlle distribulion of trophic groups and consequently Ille community structure. Similar observations 
were reported by GASTON & NASCI (1988), and GASTON et al. (1988) in estuaries in Louisiana. 

Surface deposil-feeders dominated mOSl beaches because Illey can exp lore a wider resource spectrum in tlle 
sed imeill/water inLer face (EAGLE & HARDIMAN, 1977; JOSEFSON, 1986) . Species which are able to use alternative 
slrategies, such as Oweniidae and Spionidae (eilller surface-deposil feeders or suspension feeders), are able LO 
occupy rich organic sedimenLS as weil as sed iments willl large amounts of suspended mat.eri al.Scolelepis 
squollla{(/, the most abundan t spionid, presents morphological and ethological adaptations which a1low its survival 
in harsh environments. U nlike olller spionids it has permanent palps, a1lowing the occupation of Sllild habitats 
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where deciduous palps are eas ily los t by Ule action of turbulence and where predation rales are low (DAUER, 
1983). 

Subsurl'ace-deposit feeders are usually associaled WiUl very fine sediment particles and rich in organic matter 
(LANA, 1981 ; MAURER & LEATHEM, 1981 ; GASTON, 1987; MORGADO, 1988). Nevertheless, in Ulis slUdy tllese 
polychaetes were rare in very fine sand and dominated in otller kind of sediments. At Barra VeIlla, for example, 
high levels of organic matter were l'ound in medium and fine sand wiUllarge populations of Laeonereis aeula and 
Heleromaslus filiformis. This beach is located in Ule island urban zone, WiUl tlle sediments enriched by domestic 
sewage. According to DA UER & CONNER (1980), coarser sand sediments witll low silt-c1ay contents and low 
nu trient retention capacity tend to be organically richer under moderate nutrient addition Ulan fïner sediments 
which is similar to Ulis area. 

Greater relative abundance of carnivorous polychaetes in coarser sediments is related ta substrate physical 
characteristics. Many of lhe inlerlidal carnivores are small , depending on size of Ule sedimeIll inlerSlices to 
locomotion and prey capture (GASTON, 1987). 

The dominance of motile forms and Ule scarcity of sess ile ones refl ecl Ule dynamic sediment nature. In more 
stable habitats, witll a high contenl of sill-c1ay and organic carbon, sessile polychaetes become more abundant 
(MAURER & LEATHEM, 1981; GASTON, 1987). 

Deuitivores dist.ribution and abundéUlce tllroughout tlle sites suggest thal most of Ule particulate orgallic matter 
occuJ1'ed in the sediment-water interface. In Ule richesl sediments, resources were aIso avaiIabIe for subsurface 
deposi l-feeders. 
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