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ABSTRACT 

T he co mmercial interes t of po lychae tes is mainl y du e to the ir use as bail in recrea lional fishin g and as food in 
aquaculture. The species of worms collected in Italy for these commercial and app li ed purposes is reviewed . Eight species 
of worms are co ll ected fo r bait in Italian waters. Hedisle di ve rsicolor, Perine re is culirifera, Pe rinereis rullieri a nd 
Marphysa sang uinea are collec ted from the Venice Lagoon. Lumbrineris il1lpal iens is harves ted in the Gulf of Naples. 
while Diopalra cuprea cuprea is collected From a littoral lagoon in Southern Sardinia and Sabel/a spallanzanii from other 
coas tal areas of Sardinia. Finalty. Eunice aphrodilois is collec ted along the coasts o f Apuli a. A review of the litera ture on 
the e ffec ts o f worm ex plo it ation on the popula tio n, the associa ted co mmunities and the e nvironment. poi nted o ut 
differe nt results and pattern .. and sugges ted the need for further stud ies and for leg islation to contro l indiscr im inant ba it 
co llectin g to ensure a ba lance between the envi ronment and the po lychae te reso urce. Moreover, fo r th e species th at are 
imported from Korea . Japan, U.S. A . and o ther European co untries , there is a ri sk of their acc identai introduction into 
local bio topes . In this s tud y we show th at sma ll -s ized. "r -s Lr ateg is t" polyc hae tes , s uch as Spio deco ratu s or Polydora. 
ciliata, are suitable food for juveniles of fi sh and crustaceans in aqu aculture. 

RÉSUMÉ 
Les Polychètes d'intérêt commercial et appliqué en Italie: unc revue 

Les Annélid es Polychètes sont devenu s un marché important car ils sont de plus en plus utili sés comme appât pour la 
pêche "au gros" et conune nowTiture en vue de l'élevage dans des fermes aquatiques. Cette étude cs t l' ac tualisa tion de ce que 
no us savo ns en Italie s ur l' utilisa tion des vers d ans ces bu ts co mmerciaux. Hu it espèces de polychètes so nt util isées 
comme appât da ns les eaux italiennes. Hedisle di ve rsicolo r, Pe rinereis cullrifera, Perinereis rull ie ri et Marp hysa 
sanguinea so nt pêchés dans la lagun e de Veni se. LUlllbrineris ililpar iens es t capturé par des plonge urs pro fess ionne ls dans 
le golfe de Napl es. al ors que Diopalra cuprea cup rea e t Sa bel/a spallanzan ii se pêchent dans les zones littorales de la 
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Sard aigne. L'espèce Eunice aphrodilois est pêchée par des marins professionnels et des pêcheurs "au gros" le long de la 
côte des Pouilles. Les études effectuées à ce jour sur les effets de la pêche des vers sur le ni vea u des populations, sur les 
communa utés associées et le biotope on t conduit à des résultats qui suggèrent la nécessité d 'autre s recherches et d'une 
législation adéq uate pour assu rer un éq uilibre e ntre l'environnement et ce tte ressource en Polychètes. Comme beaucoup 
d'autres espèces étrangères sont importées des Etats-Unis, de la Corée, du Japon et d 'a utres pays européens, il reste aussi le 
risq ue de leur introduction accidente ll e dans les biotopes loca ux. Dans ce tte étude on montre également que des espèces cie 
Polychètes de petites dimensions et à stratégie "r". comme Spio decora/us ou Polydora ciliata. peuvent servir de noulTiture 
complémentaire à de jeunes poissons et de jeunes crustacés é levés dans un but commercial. 

INTRODUCTION 

Polychaetous annelids are gaining signi fical1l commercial importance because they are increasingly used as bait 
for amaleur and professional f ishing. The widespread and ancienl activily of worm collecting for angling is 
relatively weil documented but quanlif ied only in a few cases, mainly along the NorUl AmeI1can coaslS (D'ASARO 
& CHEN, 1976; CREASER el al., 1983), in East Asia (CHOI, 1985) and in Northern Europe (BLAKE, 1979a, b; 
HEILIGENBERG, 1982; OLIVE, 1994 a). The commercial value of Ule most exploited species have been documented 
by various authors (KLAWE & DICKIE, 1957; CREASER el âL, 1983; SARDA, 1989; C1-IEN, 1990). Recentiy 
OLIVE (in press) SUIIunarized Ule different patterns of worm exploitation and Ule potential for Uleir aquaculture­
based production. In most countries, including Ital y, species are harvested [rom field populalions (K LAWE & 
DICKIE, 1957; BLAKE, 1979a, b; CHOI, 1985), and oIlly a few cases of COIIllnerc ial rearing are known (RYTHER el 
al. , 1975; KURII-lARA, 1983; OLIVE, 1994). 

Polychaetes are also used for otller applied purposes, such as food in maricuIture, decomposers of domestic and 
aquacu llure organic waSles (TENO RE & GOPALAN , 1974: TENORE el al., 1974; RYTI-lER et al. , 1975) and test 
animals for lOx icological studies (REIS I-I, 1980). The aim of Ulis sludy is to review Ule species of polychaetes that 
are harves led as bait , or have a pOlenLial applied inlerest in Ilal y, and describe Uleir knowIl biology and Uleir 
meUlOds of harvesting. 

RESULTS 

Eight species of polychaeles are commercially co llected from natural populations in ltaly. The siles of more 
intensive h~u'vesting for each of Ulese species are shown in figure 1. Species lli'e generalIy dug from tidal f1aLs or 
[rom lagoons and shallow littoral biotopes by profess ional and llinaleur fi shermen who use special raking hoes or 
shovels. A [ew species lli'e hlli'ves led by SCUBA divers by hllild or WiUl small shovels in shallow waters from soft 
or hard subsu-ales (GAMB I el al. , 1992; BELLO, 1993). Data on number of diggers llild on qUlliltity of specimens 
collected, Uleir seasonalily llild cOIIllnercial value are largel y unavai lable from Ule commercial compllilÏes involved 
in this markel which is onl y JUSl developing in Italy. 

H ediste diversic%r (O.F. Müller, 1778). 
This euryhaline species is common in various Italian brackish zones (GIANGRANDE et al. , 1983-84), and i t is 

commercially harvested mainly [rom the Yenice Lagoon (Fig. 1). Here H. diversicolor colonizes lli'eas of low 
salinity, and reproduces from Mmch LO April (ANSALONI el al., 1986). However, tlle spawn ing period of tl1is 
species vlli'ies between different geographic areas (SCAPS, 1992). The specimens may reach 20 cm in Iength in 
Italy, bUl Uleir commercial size is From 10-12 cm. H. diversicolor is sold as "Tremolina", however, il is often 
confused WiUl other species of Ule genus Perinereis. The cost in 1992 was aboul US $ 1 for a box of 8-10 worms. 
Il is also imported from France. 

Perillereis cultrijera (Grube, 1840). 
This species is common along the ltalillil coasts bOUl in soft sediments and in shallow, algal covered hard 

bOlloms. Commercial hlli'vesting is mainl y from Ule Yenice Lagoon (ANSALONI et al., 1986) (Fig. 1) where it 
thrives in shallow muddy botloms fOlming buo'ows in Ule upper 10 cm. IL is collecled by shoveling and sieving 
the mud Ulrough Illi'ge-mesh screens. Amateur anglers co llect P. cullnfera from several oUler coaslal areas, 
including the coaSLS of Sicily, where a CUS04 solution is used Lü force Ule worms out of their buo·ows. In Ule 
Yenice Lagoon, P. cultrijera reprocluces in Mlli'ch following epitokal modification (ANSALONI el al., 1986). 
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I-Iowever, other authors in the Mediterranean observed reproduction in different seasons and wilhout epitoky (PÉRBs 
& RANCUREL, 1948; DURCHON, 1957; MARCEL~ 1962). In the Mediterranean P. cultrifera reaches a maximum 
length of 15 cm, while in the Atlanti c it reaches 25 cm. The species is known commercially as "Sal!arello 
veneziano" , and il is often confused with Perinereis rullieri and sometimes with H. diversicolor. The commercial 
price is similar to that of H. diversicolor and a large number of P. cultrifera are also impol1ed From France. 
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F IG. 1. - Map of ltaly with the location of the main harvesting sites for each of the e igth species of polychaetes 
exploilecl as bail. O nl y the areas of intens ive commercia l collecting are inclicatecl. 

Perinereis rullieri Pilato, 1974. 
P. ruLLieri has been recorded onl y a long the Italian coasts, and it is probably endemic to llle Meditenanean Sea 

(PREVEDELLl et al., 1990) . The commercial digging occurs mainly in llle Yen ice Lagoon where P. rullieri reaches 
18-20 cm inlength . It is harvested commercial ly From 8-10 cm. Worms are collected from llle intertidal zone from 
a substrate of gravel, muddy sand and smal l stones (PREVEDELLl et al., 1990). Spawning is generally in April, but 
not via epitoky, and fertilisation takes place on llle bottom. Fertilized eggs are embedded in gelatinous envelopes 
which are attached to llle stones where lhey fonn large, green coloured clwnps. The hatched larvae are nectochaetae 
wi lll three setigerous segments (PREVEDELLl et al., 1990; PREVEDELLl & ZUNARELLl V ANDINI, 1992). The 
species is often confused willl tlle co-generic P. cultrifera, and is labelled and sold at llle ame prices of llle oUler 
nereidids. 
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Diopatra cuprea Cltprea (Bosc, 1802). 
Along Ù1e llalian coasLS D. cuprea cuprea is found generall y in shallow depths in sandy sediments mi xed with 

mud. This species is corrunercially collecLed mainl y in Ùle littoral lagoon of Santa Gilla, near LO Cagliari and in a 
few other shall ow and sheltered areas nearby (Fig. 1) (COTTIGLlA, pers. comm). This species is sold as 
"Tremuligione", and is co llected bOUl using a spade in shall ow water, and by SCUBA diving al 2 m depUl . 
Number of bail diggers varies from aboul 25 in autumn and winter, lo about 40 in spring and summer. The 
demand was great for Ulis species, however, ilS harvesL has been reduced recenlly because of Ule use of oUler local 
and imported bait worms (Colliglia, pers. comm .). The number of worm dug depends on market demand and 
season, and ranges from a mean of 3-4,000 per day in winter, to a mean of 20, 000 in SUITuner, resulting in an 
estimated 3.5 million of worms being harvested each year (Cottiglia, pers. conun.). D . cuprea cuprea cml reach 30 
cm in lenglll but is collected from about 20 cm. ILS reproducti ve cycle is unk110wn, but as other Im'ge onuphids 
(FAUCI-IALD, 1983), it could have a life span of several years. 

Marphysa sangllinea (Montagu, 1815). 
M. sanguinea has been recorded from several Italian coastal areas in intertidal and shallow littora l muddy 

bouoms (PREVEDELLI, 1989). In the Venice Lagoon, where il is commercially hm'vested, it burrows deep in the 
sediment, below tJle layers colollized by tlle nereidids. The speèies grows to 50 cm in lengtll , mld specimens 20-30 
cm long are used for commercial pUllJoses. In Ille Veniee Lagoon Uli s species reaches a density up to 60 ind. m·2, 

and il i s collected by digging up sediment tllat is sieved Ulrough coarse screens. In the Venice Lagoon M. 
sanguinea reproduces seasonally in April , mld willlOut morphological modification. The spawning is synchronized 
and occurs on llle bOllom (PREVEDELLl , 1989). This species is ll1e most valuable bait of al l species collec ted in 
Italy. It is conunonly sold as "Muriddo", witl1 reg ional mUlles of "Murone, "Bacone" mld "Venne sanguigno". A 
box of 6-8 wonns was sold in 1992 al about US $ 4. Specimens labelled as M. sanguinea are imported from the 
U.S.A. and Korea. 

Ellnice aphroditois (Pallas, 1788). 
E. aphrodilOis is a coas tal species occurring aL depllls of 10-15 m in SOfl bOlloms where il lives inside a 

chm'acteri stic U -shaped pm'chmenl tube. Small specimens may also occur on hard substrate (FAUVEL, 1923). In 
Italian wa ters il reaches over 1 m inlenglll (BELLO, 1993), and specimens of larger dimensions have been reporled 
From ll1e A tJantic (FAUVEL. 1923). Reproduction and life cycle is unknown, however, because of llle large size 
reached and like oUler related species (FAUCI-IALD , 1983; GIANGRANDE, 1989a), E. aplJrodilOis may be a 
long- lived species. ln llal y E. aplJrodilO is is known as "verme di Rimini" mld is mainly co llecled along the Apulia 
coasts (Fig. 1) where is called "Vermm·a". Worms are co llected bOtll by SCUBA di ving up to 10 m depth, mld by 
using a special long, ùlÎn sti ck from a boat (BELLO, 1993). E. aphrodilois is a suitable bait to catch fish of ù1e 
family Spm'idae, and il is used al 0 by commercial f ishennen lO bait their lines (BELLO, 1993). The priee of a 
single specimen reached in 1992 US $ 1.5. 

Lllmbrineris impatiens Clapm'ède, 1868. 
A long the Italian coasts L. impatiens is commonly reported in sm1dy, muddy-sand and detritic soft bottoms 

(GAMBl & GlANGRANDE, 1986) where it lives below the sediment in temporary bWTOWS. Specimens collected in 
shallow waters (1 -5 m depth) m'e of greater dimensions measuring up to 40 cm in lengtll, Ùlan ÙlOse collected from 
deeper walers (10-20 m) which m'e on ly a few centimeters in length. This suggests age class distribution according 
lO deptJl , or an eco lype delermined by differen t trophic and ecologica l conditions. However, tJ1e ex istence of 
"sibling" species cannot be excluded. The biology of L. impatiens is poorly known. M cN ULTY & LOPEZ (1969) 
observed mature eggs lllroughout llle yem' in Florida, but w illl a decrease in frequency in winter. CAZAUX (1972) 
sludied llle larval developmem of a population of llle nOrl11 A llan lic French coas t, and he round lllat ù1e lm'va is 
plmlctotrophic willl a pelagic phase of about 15 days. B iological data of llle M editeITaneml Sea population of this 
species are lacking. For commercial purposes L. impatiens is mainly harvested from shallow sandy areas in the 
Gu l f of Naples. Willlin tlle Gul f il is particularly abundant alllle moutll of tlle Sarno river which is enriched WiÙ1 
orgmlic matter deriving from agricullural industry wastes. Worms are collected by about 10 SCUBA-divers who ar 
organized in a cooperaLi ve. There is a great demand for tllis species which is locally called "Esca rossa" or also 
"Tremolina" . A single di ver may collect over 200 wonns a day. The cOllunercial size of the wonns is generall y 
over 20 cm long mld the cost in 1992 varies fonn US $ 0.5 to US 1 $ for a single specimen. 
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Sahel/a spal/anZllnii (Gmelin, 1791). 
S. spallanzanii , beller known under its ori&inal generic name of Spirographis, is very COllUllOn on hard 

subSlrate along tlle Italian coasts (GIANGRANDE, 1989, b). It is found in tJle open coastal areas from 1 to 30 ll1 
deptll , and in shallow confined areas such as harbours, where it often reaches very high densities . S. spaLLanzanii 
reproduces in winter, and tlle egg dimensions suggest a leciilioU'ophic development (GIANGRANDE & PETRA ROll , 
in press). Specimens CaIl reach up to 40 cm in lengili and preliminaIY observations suggesl a growili rate of about 
10 cm per year (GIANGRANDE & PETRAROLl,1994). Since tJ1Ï s species is a suspension feeder, il can be [ed in 
laboratory WitJl various kinds of suspended food , including probably particulate organic matter , aIld il may be 
suitable in tJle U'eannent of domestic and aquaculture wastes. The use of tJ1Ïs species as a bait by aIlglers is lill1ited 
to sorne localities in Sardinia where it is known as "Tremuligione mnaro". It seems particularly suitable as bait for 
catching large Sparidae (RIGHINI, 1991). The potential for a larger market for tbis species is suppon ed by the 
results of sorne preliminary tests conducted with mnateur anglers (GIANGRANDE, unpublished data) . It is also 
like ly thal other large-sized sabellids with growth rate and ecological requirements similar to those of S. 
spallanzanii may be suitable for bait (e.g., Branchiomma lucruosum (Grube)) (SORDlNO & GAMBl , 1992). 

A few otller polychae te species belonging to tJle genera Sabellaria and Ophelia, are collected as bait in various 
coas tal areas by local amateur anglers, but are no t cOll1mercialized. A Iis t of some of the polychae te species 
harves ted as bait in Italy and in otJler countries is given in Table 1. The Iist is probably incoll1plete and tJle 
number of species taken is likely underestimated because such information is usually not reponed. However, about 
32 species are exploited in various cOUl1U"ies, and share sorne general features : a) relati vely large adult dimensions 
(between 15 to 30 cm in lengtJl); b) wide geographic and ecological distribution, indicating a broad 10ierance to 
different en vironmental conditions; c) a vaI'iety of feeding behaviour and food sources, witll most of tJlem being 
detritivores or omnivores; d) life SpaIlS generally longer tllat one year, and frequently 3 to 5 years; e) man y are 
polytelic (= iteropaI'ous) species breeding more tJlan once per lifetime, but sorne (e.g., Nereididae and G1yceridae) 
are monotelic (= semelpaI'ous) (OLIVE, 1983). The Iife SpaIl of tlle monotelic species varies between 1-2 yeaI's in 
tJle case of H. diversicolor, and up to tJlree or more years in otllers. 

OTHER APPLICATIONS AND USES OF POL YCHAETES 

Small-sized polychaetes, such as vaI'ious Spionidae and Capitellidae, are used in aquaculture to supplement tlle 
diet of commercial fish aIld crustaceaIlS (GUÉRIN, 1978). These species generall y show many "r-su-ategy" traits in 
tlleir li fe histori s. In aIl integrated polyculture system [or tJle U'eatment of acq uaculture wastes, Capilella capiWla 
was used as food for Ju venile s tages of tlle commercial fisb Pseudopleuronectes americanus (RYTHER el al. , 1975). 
In a semi-intensive culture or Penaeus japonicus in Ita ly, tJle spionid polychaete Polydora ciliara played an 
important role in the cliel of tJle shrimp and was consumed in large mnounts l'rom tlle bOtlOm of tlle culture t..:'lnks 
(ZuPo ef al., 1989). Several species of spionids aIld capitellids are relaLively easy to reaI' in ùle laboratory from 
larvae collected l'rom plankton, (CHU & LEVIN, 1989). The culture of spionids t.lu·oughoul tlleir life cycle has been 
documented for Malacocerosfuliginosus (GUÉRIN, 1987), for Boccardia semibranclJiata (GUÉRIN, 1991) and for 
Streblospio benediclii (LEVIN , 1984). Spio decoratus has been reared from larvae collected in plankton to mature 
adults (GIANGRANDE el al., 1992). T his species is pol ytelic, a Feature common to several Spionidae 
(GUDMANSSON, 1985). It has a short life span and reproduces conLÏnuously arter reaching maturiry al six montlls ; 
egg laying tJlen occurs about every otller montJl. The above s tudies sugges t Ulal several species of spionids may be 
sui table to be reaI'ed in the tanks willl cultured fi sh aIld crustaceaIl to supplemeIll tJleir diet. 

DISCUSSION 

The bail polychaetes which are cOlmnercially the most valuable in Italy are likely to be tlle species WitJl the 
longest life spans: M. sangu. inea, L. impatiens, D. cuprea cuprea and E. aphroditois. Because of ilieir long life 
cycle, tJle long term exploitation of tllese species needs a knowledge of their biological aIld ecological requirements 
for maIlagement tllat optimizes tlleir harvest and minimises Ule impact of collecting on tJ1eir populations and on 
tJleir habitat. However, apart from M. sanguinea and P. rullieri, studies on tlle life cycle and populalion dYllaInics 
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TABLE 1. - Bail species harvested and/or cullUred in Italy and in o ther counllies. 
The dala are l'rom literature, markel sUl'veys and oilier sources . 

Neanlhes virens Sars is harvested in the U.S.A. (sandworm. CREASER el al., 1983) , in Spain (SA RD À, 1989) and U.K. 
1 (BLAK E, 1979a) where it is also induslria ll y cultured (OLIV E, 1994) and expor ted to Italyand other countries . 

Neanlhes arenaceodenlala (Moore) is cultured and so ld as test animal for aqualic and sedimenl toxicological tes tin g 
(REISH, (980). 

Nean/hes spp .. two species (N. sllccinea (Leuckart) and N. caudata Delle C hi aje) are collected in France (BELLAN. pers. 
corrun. ) and Spain (SARDÀ, (989). 

Nealllhes japonica (lzuka) is harvested and cultured in Japan (KURIHA RA , (983) . 
Perinereis l1unlia vallala (Grube) is harvested and cultured in Japan (KURIHARA , 1983) and imporled to l ta ly (named 

"cinese" ). 
Peri ne reis vancallrica (Ehlers}i s harvested in Korea and imporled to Italy, where il is so ld as "coreano". 
Peri ne reis aibuhilensis Grube is co ll ected in south -eas t As ia; il is imported to Italy and so ld as "coreano" o r "cinese". 
Perinereis brevicirris (Grube) is cullured in Taiwan (CHEN , 1990 ; OLIVE, 1994). 
Perinereis c ldlrifera (Grube) is harvested in Italy (A nsa loni el al .. (986) and in France (BELLAN, 1964). 
Perinereis rullieri Pilato is collecled in Ita ly (Veni ce Lagoon) (present paper). 
Hedisle dive rsicolor (O.F. Müll er) is harves td in Ilaly (ANSALONI el al. , 1986) and in France (B ELLAN, 1964). 
Pselldonereis va riegata Ehlers is coUected from So uth Africa CV AN HERW ERDEN, (989). 

Nephtys caecoides Hartman is coll ected in Nortbern Ca liforni a and Oregon wbere il is used in marine tox icological 
lesli ng (R EISH. pers. comm.). 

Nephtys spp .. two species (N. hOlllbergii Audo uin & Milne Edwards, and N. cirrh.osa Ehlers) are collected in Spain 
1 (Sardà. 1989) and U.K. (OLIVE , pers. comm.) . 

Glycera dibranclziala Ehlers is harvested in the USA (" bloodworm ", CREAS ER el al. , (983) and it is exported to Italy 
where il is sold as "americano" or "canadese". 

Halla parlenopeia (Delle C hiaj e) is collec ted andgreatly va lued in Spain (SA RDÀ, 1989}. 
LUlllbrineris !arreilli Audou in & Milne Edwards is co ll ecled in SQainjSARDÀ, 1989) . 
LUlIlbrineris impaliens C laparède is co llec ted in Ilaly (GAMB r el al., 1992, presenl~ed. and in SQa in jSardà. 198~. 

Hvalinoecia tubicola (O. F. Müller) was co llected in Spa inj SARDÀ, 1989}. 
Diopalra cuprea cuprea (Bosc) is harvested in Italy (Sardini a, GAMB I el al., 1992, present paper). 
OI1l~phis lues Ehl ers is co llecled in Auslralia (OU VE, 1994). 
Eunice a{Jlzrodirois (Pall as) is collec ted in Ilaly j BELLO, 1993: present paper). 
M({Jphysa sang uinea (Montagu) is co llected in Italy (ANSALONI el al..1986), in Spai n (SARDÀ. 1989), in France 

(BELLAN, 1964), in U.S.A. and Korea (CHOI, (985) and in Auslralia{OuvE, 19941. 
Arenicola lII arina L. is collected in The Netherlands (He ilingeberg, 1982), along lhe At lantic coasts of Spain (SARDÀ, 

1989), U.K. and Ireland (OLI VE, 1994), and U.S.A. (D'AsARO & CHEN, 1976). 

A renicola crislmQ. Stimpson is collected along the nortbern Mediterranean coasts of Spa in (Cataloni a; SARDÀ, 1989) 
and in the U.S.A. (D'ASARO , (973). 

A ren.icola brasiliensis Nonalo. Thi s species is reported among lhe var ious lugworms collec ted as ba it (D 'ASA RO , 
1973). 

Ca{Jilellidae gen. spp. Yari ous spccies (probably o f thegenus NOIO IiIaSIllS) are co lleclec\ in Spa in (SARD À. 1989). 
Ophelia spp. Yario us species are colleclec\ occasionally by amateur anglers both in Ital y and in Co rsica (BELLAN, 

1 pers. comm .). 

1 

Sabel/aria spp. Variou s species are occas ionally co llec led in a few loca lities along the Ita lian coasts (GAMBI el al., 
1992). 

Sabella seallanzanii (G melin ) is co llec ted in a few loca lilies in Sardinia (Ital}:) (eresent eaeer). 

of ùle commercial species in ùle exploited sites in Italy are lacking. They are harvested with no regard to their life 
hislory and ùle potentia l destructi ve effects of collecling. Moreover, worms are genera lly harvesled WiÙlout 
appropriate legislation to reg ulate periods of collecting and number of individuals which can be removed. 

Geographic variabilily in reproductive mode and lime has been documented in different cospecific popula tions 
(e.g ., H. dive rsicolo r or P. cul!n!era). In add ition , population structure may vary and not all populations may be 
commercia ll y viab le (OLIV E, 1994). A few sludies have examined how barves ting may affect population 
parameters su ch as fec undity, grow Ùl rate, morlalily and geneti c variab ilily. The spawning stock and lhe 
population SlJ"ucture of Clycera dibrancliiara (KLAW E & DICKIE, 1957) and of Neol1 lhes vi rens and Arenicola 
marina (BLAKE, 1979 a, b) were nOl effected by digging. On Ùle ot1ler hand , for a differel1l population of Clycera 

1 
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dibranchiala, intensive harvesting reduced heterozygosity, enhanced genetic drift and altered rapidly tlle genetic 
structure of the population (Y ADAS & BRISTOW, 1985). 

The commercial harves ting of polychaetes àlso has general implications at community and environmental 
level, and raises problems of resource management tllat are common to other cases of marine resource exploitation . 
Digging for wonn collection causes great physical disturbance to the substrate and iliis affects ilie beniliic 
community. A study on tlle rocky coasls of SOUtl1 Africa (YAN H ERWERDEN , 1989) demonstrated elramatic 
destruction of tlle environment and of biotic resources, particularly mussel beds, caused by ilie collection of 
Pselldonereis variega/a. Digging for tlle bait Arenico la marina along ilie Norfolk coast (U.K.) caused massive deatll 
of tl1e cockle, CeraslOderma edule (J ACKSON & JAMES, 1979). On tlIe otller hand , investigations on tlle effects of 
digging for Arenicola on a tidal fiat in The Netllerlands (HEILIGENBERG , 1982) and on an estuary in tlIe U.K. 
(McLUSKY el al., 1983) revealed iliat, alter an initial period of community collapse, tlIe density of sorne benthic 
species was enhanced , and there was a rapid population recovery of tlle worms, mainl y due to the aboye-surface 
migration of adults from sWTounding areas. A similar recolonization pattern, observed for a different population of 
Arenicola (OLIVE, in press), suggests tllat periods of exploitation altemating witll peri ods of recovery from reserve 
zones could be a suitable management method for tllis species, as weil as for o tller exploited worms (e.g., M. 
sanguinea; CHOI, 1985). 

These few reports and tlleir different results demonstrate the need for sys tematic s tudies to evaluate the 
environ menta l impact of long term exploitation of wonn populations . There is an increasing awareness of iliis 
problem also in ilie Yenice Lagoon and in other Italian areas where habitat damage coupled will1 competition 
among professional and amateur fishennen is s tarting to limit tllese wonn resources (BELLO, 1993). 

Anoilier important envirOlunental risk is iliat tlle importation of allochtonous species which are generally sold 
alive (in Italy mainly the tropical Perinereis spp.), may increase tlle risk of accidentai introduction of foreign taxa. 
To redu ce and overcome tllese environmental problems, commercial rearing is an aw-active so lution bOtll 
scientifically and economically. To date a few polychaete species are commercially reared (RYTI-I ER el 01. , 1975 ; 
REISH, 1980; K UR IH ARA, 1983; OLIVE, 1994), and various biological problems related to their large scale 
production, such as di seases, parasites, suppl y of larvae, s till need to be resolved (SCAPS, 1992; O u v E, in press, 
a). Sorne of tll e Italian species are potentially suitable for commercial culturing. Those species are tlle nereidids 
tllat have short life spans, and M. sanguinea or L. impatiens Illa t can fed various organic deu·Ïlus. S. spallanzanii 
which has a fast growth rate and can utili ze organic compounds produced and released in tlle water column by otller 
cultured orgéUlisms (e.g., mussels) is another potential species. 

The main aim and tlle scientific challenge of tlle research on tlle biology of tlle bait polychaete species should 
be to deve lop reélling techniques for intensive production Illat, increasing resource suppl y, would greally reduce Ille 
héll'vest impact on natural populations, associated organisms and biotopes. 
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