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ABSTRACT 

58 

The distribution u f infaun al polychae tes was examined in o rcier to cli scriminate po lychae te assemblages in the estuary. In 
March 1987. 4 .398 specimens were collected in 123 sampl es from 15 areas. A cluster and o rdin atio n ana lys is was usecl to 
de fin e benthic po lychae te assem blages. T wo associations were prese nt w hich were re la ted to the hi gb ancl low e nergy 
depositional en vironll1ents and hydro logical gradients. The firs t group, res tricted to the upper reaches o f tbe es tu ary, wa 
composed o f Laeonere is acUla. A lilphic/eis g llnneri , He/eraillas/ ils sill/ilis, Nea/U hes s /lccinea and Scolelep is /exana. The 
second gro up. present in the middle sec tion of the es tu ary, was dominated by Prionosp io (P.) cf. d ll b ia, Scolop /os sp .. 
Ellclymene sp .. Isolda pulchella and MagelOlJa papillicomis. 

RÉSUMÉ 

Polychètes de l'estuaire de la rivière Piaul, Sergipe, Brésil 

Cette é tude porte sur la di stribution de la faune des Polychètes de l'estu aire du fleuve Pi auf. 4 398 spécimens furent réco lté 
en m ars 1987, en 123 échantill ons cie 15 régio ns. L'analyse en composantes principales e t la class ification hié ra rchiq ue 
permettent cie dé finir les assemblages des Polychètes benthiques. Deux groupes ont é té identifiés: le premier es t restre in t à la 
partie amont de l'estuaire du Pi aui ; il es t fo rmé de Laeone reis aCllla , AII/phic/eis gunneri, Helerolllasllls silllilis . Neal1l hes 
s uccine a et Sco /e /epis lexana . Le deuxième groupe es t présent dans la partie moyenn e de l'es tu aire. avec les espèces 
domin antes Prionospio (P.) c f. dllb ia. Sc% p/os sp., E llclylllene sp .. Iso/da pll/chella e t Mage/ana papill icomis. 

INTRODUCTION 

The estuary of the Piaul Ri ver is located in tlle slate of Sergipe, Brazil. A qualitative study of polychaetes was 
made off-shore (NONATO & L UNA, 1970 a, b) and in the Sergipe River Estuary (S ANTOS, 1979) which provided 
information on the distribution of polychaetes and other animais. Sludies were made in tlle Piauf-Fundo-Real 
system lO characterize the region, according 1.0 physicochemical variations (ALVES, 1989), zooplankton (ARAUJO, 
1989), sediment and Foraminifera dislJ"Îbution (Zuco , 1989) and phyLOplanktol1 (FRANCO, 1991 ). Macrobenthic 
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rauna studies in other estuarine regions of the Brazilian Coast have been made by BEMYENUT (1987), LANA 
(1986) and LANA el al. (1989). The objective of tllis paper is 10 describe ule distribution and diversily of sublidaJ 
polychaetes in a lTopical estuary located in nOltheast Brazil. 

STUDY AREA 

The Piaul River is part of tlle estuarine complex, located in Sergipe, Brazil (11 °22'30" S / 32°22'33" W) 
(Fig. 1). It is approximately 40 km long and 50-5,000 min widtll. The deptll ranges [rom 1-27 m (FRANCO, 1991). 
Tbe water Lemperature ranged From 24 Lü 29 .5 oC in 1986/87 (ALYES, 1989). The region is characterized by dry 
and wet periods. The rainfall ranges from 24l.5 mm/montll in July LO 46.1 mm/montll in December (ALYES, 
1989). The sedimenL of tlle Piauf River varies From coarse sand poorly selected in ule upper estuary to fine sand 
weil selecled al tlle moutll. The 10lal granulomelJ'Ïca l dislribuLion has a median value of 2.5 (± l.1 ) and varies 
From coarse sand to clay. The highest perceI1lage of fine sand was 43.6 (ZUCON, J 989). The selection varies from 
1.16 % weil selected sedimenl lO 53 .1 8 poorly selected sediment. The areas 7 to 10 (Fig. 1) are characleri zed by 
biodetritu s. 

The salinity varies as a resuIt of seasonal fluctuations of raillfall, river run-off, and tidal amplitude (FRANCO, 
1991). These waters can be divided into tllree categolies: 1) limnetic waler from river flow in ule upper part of tlle 
es tuary, 2) mixohaline waters from tlle mixture of liver and coaslal water and 3) mixoeuhaline waters al tlle moutll 
of Ille river (ALYES, 1989). 
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FIG. 1 - Piau i River . showing lhe position of the samplings areas . 

Dissolved oxygen generall y ranged from 2.2 to 6.8 mg. l-J (ALYES, 1989). The med ian es tuarine region 
showed tlle highesl level of llulJÏenls, diatom densi ly and zooplanklon (ALVES, 1989; FRANCO, 1991 ; ARAUJO, 
1989). The changes in llutrie11ls are probably a conseq uence of Ille annual climatological and hydrographical 
pattern. 
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MA TERI AL AND METHODS 

Samples were taken in March 1987. Fifteen areas were sampled along 35 km of the estuary (Fig. 1). A tOlal of 
123 sampI es were taken using a 10 liter Van Veen grab. Three stations were sam pIed in each area, and fo ur 
replicates were taken al each station, one for sedimenl analysis and three for biological analysis. Only two stations 
were sam pIed in areas 12 - 15. Each biological sample was washed Lhrough a 0.5 mm sieve. Larger animaIs were 
picked from Ule sieve. Remaining material was stained wiLh Bellgal Rose and fixed in fonnalin. Samples were 
u,ll1sferred LO 70 % alcohol prior to identification. Environmental parameters and oLher biological aspects of Ule 
Piaui estuarine sys tem were studied concurrently (ALVES, 1989; ARAUJO, 1989; FONTES, 1989; ZUCON, 1989; 
FRANCO, 199 1) . 

The spec ies were ranked according to occurrence, abundance and percentage of total number of specimens. 
The Shannon-Wiener diversily index and evenness indices were used (GRAY, 198 1). A matri x data WiUl Ule 
abundance of 80 species and 41 samples was used for Ule data ana lysis. The replicates were summed up by area 
for clusler and ordination analysis. The variables indicaling abundance were 10gariUunical ly transfonned using Ule 
expression Yij = log (Xij + 1) (GREEN, 1979). 

The matri x was subjecled 10 a clusler analysis (WPGMA), employin g the Czekanowski Coefficient of 
similarity. The multivaria te similarity patterns were al so sludied WiUl a Q-mode Principal Componenl Analysis 
(PCA). The anal ysis in Q modè was done because of Ule large number of species. A computer program ACOMP 
wrilten by J . L. VALENTIN (IEAPM - MM) was used. . 

RESULTS 

A total of 4,398 specimens was collected which belonged to 81 taxa in 32 families . The dominant taxa were 
iden tified by occurrence and abundance. The most abundant spec ies were P rionospio (P.) cf. dllbia , Laeonereis 
acu/a , EuclYll1ene sp. and Iso lda pu/chelia (Table 1) . The divers ily ranged From 0.01 to 2.8 and was higher [rom 
are as 2 to 10. The lowest value was round at areas Il LO 15 (Table 2). 
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FIG . 2 . - De nd rog ram fo r 80 species of polychaeles, co ns icle ring 15 areas. The abundance of the species was sUffiJ11ed up in 
each area. 

Clusler analysis indicmed: 1) Area 1 at Ule mouth of Ule river is euhaline and is separa ted From the oUlers. The 
salinity was aboul35,0 %0, and Ule sed iment was principally weil sOrled fine sand. 2) Areas 2 to 11 were c lustered 
togeUler wilh IwO groups: areas 2,3,5 and 4, 7, 8, 9, 10, 11 . The sal inily ranged from 18-30, P.S.U. and Ule 
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TABLE 1. - Rank and abundance of tlle mOSl common polychaetes taxas coIIected in tlle Piau! River, Sergipe. 

Species Rank OcculTence NUlll bers fo r survey % of tota l 
(nO) (Total) 

Seoloplos sp. 1 5 1 207 4.70 
Prionospio (P.) cf dllbia 2 45 593 13.48 
Iso/da Pllichella 3 36 352 8.00 
Tha ryx. sp. 4 35 63 1.43 

Cermocepha/a cross/andi 5 35 134 3.04 

EuclYlI/ene sp. 6 27 447 10 .1 6 

Poeci/ochaellls austra/is 7 26 173 3.93 

Goniada lI1acu/ma 8 23 47 1.00 
Mag e/O/7a papillicornis 9 23 278 6.32 

Laeonereis aCUla 10 23 11 68 26.55 

Siga/llbra gmbii 11 22 32 0.72 

Polvcirrus cf p/U/I IOSUS 12 2 1 74 1.68 
Magelona nona/oi 13 l.8 29 0.65 
Neanrhes succinea 14 16 43 0.24 
Sf({uronereis rudo/phi·senso 15 16 24 0.54 
Cabim cf. incer/a 16 15 35 0.79 
Trochochaera. sp. 17 15 156 3.54 
Diopa/ra A 18 15 4 1 0.93 
Diopatra B 19 13 22 0.50 
G/yce ra sp. A 20 12 14 0.31 
Pisra corriemis 21 12 15 0.34 
M agelona v(/ riola/llella/({ 22 12 33 0 .75 
Peclin(/ria carharinensis 23 12 13 0.29 
Srernospis ca()il/ala 24 Il 24 0.54 
Ma/acoceros vonderhorsli 25 I l 17 0.38 
Parandalia rricuspis 26 10 22 0.50 
Alllphicreis gunneri 27 10 26 0.59 
Pecrinaria corharinensis 28 LO 13 0.29 
Mmphysa sp. 29 LO 10 0.22 
Kinberf!,o l1l1phis spp. 30 LO 10 0.22 
Sco/e/epis sp. 31 9 15 0.34 
Helllipodlls B 32 9 24 0.54 
G/vce ra alll.ericana 33 8 10 0.22 
Gl ycinde /Ilu/ridens 34 8 9 0.20 
Mage/ona posrer%n!;af{( 35 6 6 0.13 
Laol1ice sp. 36 6 8 0.18 
He/erolllastus sill/ilis 37 6 9 0.20 
OlVenia fusi{o1111 is 38 6 8 0 .18 
Chol1e sp. 39 5 12 0 .27 
Spiophanes sp. 40 4 30 0.68 
Loill/ia II/ edusae 4 1 4 5 0.1 1 
Ellnoe sp. 42 4 7 0.15 
L)'sidice sp. 43 4 7 0 . 15 
Branchioll/II/{/ nigrollwculara 44 3 7 0. 15 
Pecril1aria /aelia 45 3 3 0.06 
Slhenolepis gmbei 46 3 5 0.11 
Others 50 11 8 2.68 
TOTAL 4.398 
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sediment raJlged [rom sand to silt aJld clay and was characteli zed forbiodetritus in areas 7 toll. 3) Areas 12 to 15 
were characteri zed by sa linily ranging From 1 10.15 P.S.u. , going From mesohal ine lo o ligobaline zones. The 
sediment was mosUy coarse saJ1d . 

TABLE 2. - Diversity aJld evenness va lues 

Arcas Diversily Even ness Areas Di versily Evcnness 

1 2. 14395 0.97575 9 2.46250 0.70427 

2 2.67771 0.85400 10 2.16672 0.60005 

3 2.44909 0.70044 11 2.47467 0.84045 

4 2.88888 0.75890 12 1.04351 0.75274 

5 2.00215 0.66833 13 0.66225 0.4777 1 

6 2.52725 0.75843 14 0.24756 0.17858 

7 2.39059 0.63959 15 0.0185 1 0.02670 

8 2. 18262 0.60002 TOTAL 2.79627 0.63812 

T hese groups o f areas , clll stered togeUler, were paJ· tiall y inflllenced by c hanges in po lychae le densily. 
However, these results di vided Ule Pia u! Ri ver in 3 regions: tJle mouUl, area L tJle lower eSluaJ'y, aJ'ea 2 LO Il and 
Ule upper es tuaJ'y , area 12 10 15. 
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FIG. 3. - Position of 15 arcas on principa l co mpo nents: left. l , II and 1Jl; righl , I and IV showing' pri ncipall y area l. 

B Y projecting Ille sco res in Ille ortJlOgonal space of the firSl Illl'ee principal component s (Fig . 3A), il was 
possible ta see tJla l groups of stations were perfec tly di scriminated . The ftrst ax is was related to tJle abundance of 
Prionospio (P.) cf. dubia , Seo loplos sp ., EuclYll1ene sp., I solda pu lehe lla and Ce raloeepllC/la crosslandi , 
indicating tJle mos t similar areas From 2 lO Il di vided into two groups: 2 to 5 and 7 LO I l . The second axis was 
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related to the abundance of Laeonereis acula , AmplIicleis gunneri , ScoLeLepis lexana, Hemipodus sp. in areas 12 to 
15. The fourth ax is was probably related Lü the negati ve abundance of species (Fig. 3B) . Allnost Ùle same groups 
were obt..:'lÎned by clu ster analysis: area 1 isolated, areas from 2 to Il clustered togeùler and are as 12 to 15 
clustered together (Fig. 2). 

DISCUSSION 

Tropical estuaries are influenced by the seasonal rain pattern and the resulting effects due to sedimentation, 
erosion, dissolved oxygen and nutrients. Nearly all Ùle benÙlic surveys of u'opical estuaries have been taken along 
the east and west coast of India, (ALONGl, 1990). The most extensive investigations of subu'opical estuarine 
macrobenùlOs were near Brisbane in Queensland, Australia (STEPHENSO ' el al., 1972; STEPHENSON el aL., 1977). 
STEPHENSON el al. (1972) stated that workers in Ule subu'opics and U'opics failed to find communiLies WiÙl only a 
few dominant species. 

MAURER & V ARGAS (1984) found a depauperated infauna in Ule soft bottom benÙlOs in me Gulf of Nicoya, 
Costa Rica. They concluded Ùlat tropical es tuarine communities were generally low in density and biomass. The 
meall Shannon-Wiener diversity for polychaetes was of 1.91, range = 0 to 3.09 (MAURER el al. 1988). 

In Ùle Piaui River Ùle diversity was similar to ùle values found in Costa Rica (MAuRERel al, 1988). The 
influence of industrial wastes in the Piau! River estuary could be considered as a factor causing the low diversity. 
Compari son of the polychaetes obtained in the Piau! River estuary and ùle Sergipe estuary in the nortlleastern 
region of Brazil (SANTOS, 1979) showed Ùle same pattern of species composition and species abundance. 

Zones of changes occuned in the Piau! River, and it was possible to divide the river in three region, tlle mouÙl, 
Ùle lower es tuary and Ùle upper es tuary. Simil~\J reg ions were found in foraminiferan studies o f Piaui River 
(ZUCON, 1989) and macrobenthic studies of Sergipe Ri ver (S ANTOS, 1979) . 

The upper part of ùle Piau! Estuary, lli'eas 12 to 15, was dominated by L. acU/a and A. gunneri. The occulTence 
of L. acuta as dominant spec ies, in the upper river, was observed in Sergipe Estuary (SANTOS, 1979). The 
occulTence of L. acu/a and H. sùniLis association in the upper river was also observed in Ùle southeastern coas t of 
Brazil (LANA, 1986; BEMYENUTl, 1987). These species lli'e euryhaline WiÙI reduced mobility. 

In the lower estulli'y areas 2 Lü Il with mixohaline waters, Ille greatest abundance of polychaetes, plankton and 
nutrient were present (ALVES, 1989; FRANCO, 1991). This suggested Illat Ille benlllic population distTibuLion was 
influenced not only by salinity and sediment bUL also for nutrients and productivity (ALONG l, 1990). The 
occulTence of Prionospio (P. ) cf. dubia, Scoloplos sp. , EuclYll1ene sp., Iso lda puLchella and CeralOcephala 
crosslandi associaLion was also found in Sergipe Estuary (SANTOS, 1979). 

Area 1 was located at the mouth of the estuary, in a region of continuous sedimentation, and was separated 
from Ùle oùlers by cluster llild PC llilalysis. 

The pattern of distribuLion of the polychaetes in Ule Piau! River are directly influenced by ùle physicochemical 
gradients, sediment types llild by topography. Il i s possible to notice groups of dominant species in each one of Ille 
Illfee regions, and Ille decrease of Ille diversily from ùle mouùl to Ille head of Ille estuary. 
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