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ABSTRACT 

Some works on Polychaetes report that a very large fraction of the class is widely distributed with a large bathymetric 
range. Nevertheless , several rece nt studies have shown limited distribution of species or genus in the world; il has also 
been questioned whether or Ilo t any "cosmopolitan" polychaete species exists as a single species. The tube-building 
polychaete Owenia fllsifonnis is considered to have a wortd wide distribution with deptbs ranging from shallow littora l to 
4,554 m. Howe ver, geographical and bathymetric distribution of this species remains uncertain. The objective of thi s 
paper was to bring together ail available data in order to present an up-to-date review of the knowledge on the genus 
Owenia. Moreover, sorne observations of macroscopic morphological characters (the presence of a tboracic co llar and 
eye-spots , the structure of the tube ) of specimens collected in Atlantic, Pacific and lndian Oceans were presented . From 
this study. only two species remain valid: O. lohopygidiata, which is a bathyal and abyssal Pacific species, and 
O.fusiformis. O. collaris described in the eastern Pacific and Carribean and O. cal/dise/osa, which was only known from 
the Salvador coasts, are junior synonyms of O. fllsiformis . Although there is some variability of microscopic and 
macroscopic morphological cbaracters, these variations do not allow for the identification of severa l spec ies from 
O. fllsiformis populations. O. fllsiformis seems truly cosmopolitan which is absent only in Antarctic waters. It is a 
typical sandy and muddy-sandy species. The species is ab undant only in shallows waters (0-40 mi, but it is found with 
certainly to 2.325 m. The record s [rom greater depths are doubtful insofar as the specimens are usually fragmented and 
may be reported as the bathyal species 0. lobopygidiata. The species is able to develop different reproductive strategies 
in relation to latitude. Further work is necessary to complete the biological studies of populations especially from tbe 
co ldesl and warmest waters , and to investigate if there are iso lated genetic popul ations. 

RÉsuMÉ 

Owenia fusiformis Delle Chiaje est-elle une espèce cosmopolite ? 
Chez les Polychètes, de nombreux travaux ont mis en évidence une prépondérance d'espèces possédant une large 

répartition géographique et bathymétrique. Toutefois, des études récentes ont remis en cause ce cosmopolitisme. divisant 
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les espèces largement disuibuées en plusieurs espèces d is tinctes. L'ann élide polychète tubicole Owenia fu sifo l'lIl is est une 
de ces espèces avec une d istribution géographique étendue ; elle est présente des eaux li ttorales aux zones abyssales . 
jusqu' à 4554 m . Toutefois. cette répartit io n demeure incertaine. L'objec ti f de cet article est de présenter une synthèse de 
J'ensembl e des données recueillies sur le genre Owenia. De plus, les résultats d'observa tions de caractères morph ologiques 
macroscopiques (présence d'une coll ere tte thoracique et de taches oc uli fo rmes, sU'ucture du tu be) de spécim ens récoltés 
dans les océans atlantique, pacifique et in dien so nt présentés. De ux espèces demeurent va lides ; O. lobopyg idiaw . 
présen te dans les zones pac ifiques bath yales et abyssales et O. f usifo l'mis. O. collaris , décrite da ns l'est Pacifi qu e e t les 
Caraïbes et O. caudisetosa , décrite et sig nalée uniquement sur les côtes du Salvador doivent ê tre considérées comme 
synonymes d 'O. fus if o l'mis . O. f usifo /'lllÎs semble donc être nne véritable espèce cos mopolite , absente seulement de 
l'Océan Antarc tique. Caractéris tique des sédiments sableux et sablo-vaseux , elle es t abondante uniquement dans les eaux 
cô tières (0 -40 m ) e t trouvée avec certitude jusqu 'à 2325 m. Les signalisa tions plus pro fond es sont douteuses dans la 
mesure où les spécimens récoltés sont rarement entiers c t peu vent se référer à J'espèce abyssale O. lobopygidiaw . O. 
f usifo l'll!is est capabl e de déve lopper di fférentes stra tég ies reprod uctives en fonction de la latitude . A J' avenir, il es t 
nécessaire de (1) complé ter les études de biologie des populations, principalement dans les eaux froides et u'opica les e t (2) 
tester si les différentes populations sont géné tiqu ement séparées . 

INTRODUCTION 

FAUVEL (1959) reported that there are no biogeographica! (egions for the polychaetes. Available data on the 
polychaetes confinn that a very large fraction of the class is widely distributed or with a large bathymetric range 
(HOLTHE, 1978). Nevertheless, severa! studies show limited distribution of tlle species or gellUs in the world wide 
ocean (WELLS, 1963; KNIGHT-JONES et al., 1991). The tube-building polychaete Owenia fu siforrnis Delle Chiaje 
is reported to have a world wide distribution from low-water mark to 4,554 m (HARTMAN, 1965). Howewer, the 
geographical and bathymetric distribution of O. f usiformis is uncertain as it is ques tionable whether any 
"cosmopoli tan" polychaete species is a single species (NI LSEN & HOLTI-I E, 1985) . Since the beginning of the 
century, a large geographical di stribution of tlle species was cited by GRAVIER (1 906). The objective of tlli s paper 
is to bring together ail available data in order to present an up-to-date review of batllymetry, ecological and 
geographical di stribution, biology and morphology of O. f usiformis. This work is limited by several 
methodological problems such as: (1 ) most of Ille available data came from ecological studies which had not 
confirmed the species true identity; (2) many auUlOrs had just seen tlle tubes of Owenia and automatically referred 
them to O. fusifo rmis willlOut examining the specimens. Therefore, in a preliminary work, to define the 
occurrence of one or more species of Owenia, some morphological characters of specimens from different localities 
of the Atlantic, Pacific and lndian oceans were examined. 

HISTORICAL 

AltllOugh the synonymy of differents species was Hot al ways confirmed by Ille examination of type specimen, 
HARTM AN (1959) considered six valid species of Owenia in her catalogue: 

Owenia artifex (Verrill , 1885) . AIIl/'l'LOchares arllfex VERRI LL, 1885: 439. 

Owenia fusiformis Delle Chiaje, 1841; Owenia fu siformis Delle Chiaje, 1841: 31. Ammochares aedlficator 
AN DREWS, 1891: 296, pl. 14, fi gs 42-45 . Ammochares assimilator CAULLERY, 1944: 49 [enor for A. aedificator 
Andrews, 189 1] . Ammochares assimilis SARS, 1851: 201. MALMG REN, 1867: 210, pl. 12, fi g. 65. Ammochares 
oltonis GRUBE, 1846: 164, pl. 5, fi g. 2. Ops dig ilala CARRI NGTON, 1865: 187. Owenia assimilis LEV INSEN, 
1883: 148. WOLLEBAEK, 1912: 30, pl. 1, fig. 6 Owenia brachycera M ARIO N, 1876: 312. Owenia fil1formis 
-CLAPAREDE, 1868: 446, pL 26, fig . 5. 7 Ammochares brasiliensis HANSEN, 1882: 19, pL 5-6, fi gs 33-36, 1-4. 7 
Ammochares occidentalis (JOHNSON, 1901 : 420, pL 14, fi gs 140-142. ? Ammochares sundevalli KIN BERG, 1867 
: 343 ? Ammochares tegula KI NBERG, 1867: 343. 

Owenia col/aris Hartman, 195 5. Oweniafusiformis collaris Hartman, 1955: 46, pl.2, figs 6-7 . Owenia col/aris 
HARTMAN , 1969: 493 . 

Owenia lobopygidiata Uschakov, 1950. OlVenia lobopygidiata Uschakov, 1950: 214, fig. 3 l. Owe nia 
lobopygidiara USCHAKOV, 1955: 347, fig. 128 E-J, 
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Owenia orientalis (Grube, 1878). Ammochares orien /alis GRUBE, 1878 : 204, pl. 10, fig . 6. 

Owenia telluis (Haswell , 1883). AlI1/1tocliares /enuis HASWELL, 1883: 633, pl. 12, fig. 2. 

Since Hartman's catalogue, onl y one species OlVenia caudise/osa Harunann-ScbrOder, 1959 bas been described 
from Estero Jaltepeque, Salvador, Pac ific. HARTMAN (1969) then rai sed O. fi·lslformis collaris Hartman, 1955 to 
specific rank as O. col/a ris, again cleaJly stating that O. fusifo rrnis lacks a collar. FAUVEL (1953) gave 
Ammocliares orientalis Grube, 1878 as a synonym of O. fils iforlilis. EHLERS (1901), then RULLlER (1965b) and 
DA y & HUTC HI NGS (1979) considered O. tenuis (Haswell , 1883) as O. fus iforlil is. The species Owenia artifex 
(Verrill, 1885) from Cape Cod has not been cited since its description alUlOugh many studies have been made in 
uli s region. This species is doubtful as its description corresponds to O. fusiformis; it is probably a synonym of 
O. fus iformis. From this summary , Ille genus Owenia would include four species: O. caudisetosa, O. colla ris, O. 
fusifonnis and O. [obopygidiara . 

MORPHOLOGICAL DIFFERENCES BETWEEN SPECIES 

Tbe principle morphological characters of O. fuslformis are: crown of tentacles projects forward From Ille head 
region, tentacular crown divided into two lobes, latero-ventral eye-spots, uncini w ill1 two teeth side by side, and 
pygidium willl a pair of weakly developed lobes. DELLE CHiAJE (1841) did not indicate the presence of a collat· in 
Meditenanean specimens. From primaJy description , ll1e chat'acters distinguishing llw oll1er species from O. 
fusiformis are: O. lobopygidiata, absence of ventJal eye-spots and a pygidium Witll nine finger-shaped papil lae; O. 
colla ris , presence of a high, thoracic, membranous collar , and uncini witll much longer teetll and WiUlOut a 
shouldcr; O. coudiselOsa: small size, absence of ventJal eye-spot and capillary setae on Ule first 1l1Oracic segment 
and ll1e presence of one row of clark pigmenta tion at tlle branchial base. Three specimens of O. caudise/osa were 
exatnined. In contJasl, WiUl ule original description tllese specimens have Lhree tlloracic segments willl capi llary 
setae. The presence of a pigmented row al the branchial base and the absence of eyes spots shoulcl not be considered 
as a spec ific characler (see Table 1). Ail diSLinctive characters of lllis species at'e very similar to lllOse of O. 
filsifonnis, atld Ille synonymy of llle two species is proposed. 

Table 1 g ives llle principle macroscopic morpholog ical characte rs observed on specimens From several 
localities, including individuals from California named as O. f/lsiformis col/w'is atld O. col/aris by HARTMAN. A 
lllOracic collar is present in a il llle individuals, but iL is more or less developed. Specimens having a lllickly 
developed collat· are found on llle Americatl Pacific and Atlantic coasts, atld Kuwait coast. On llle Nortll AmeriCatl 
coasts, the re at'e specimens with or without a developed collaJ independem of latitude. On the contJary, on Ille 
EUJOpean and African coasts, a il Ille specimens have a smaller and thinner collar. The eye-spots are absent only in 
a few cases, but uli s may be due to preservation. A brown pigment band across a branchial lobes is present in 
specimens from Ule Senegal coasts (Table 1). MI LL/GAN (1984) reported such brown pigmentaLi on for individuals 
l'rom Ille Gulf of Mexico. Different UlOrax pigmenta tion (one or two pigmented rows al the branchia l base, or 
general pigmentation) are present principa ll y on subtropical and u'opical populations. The lube shows variable 
granulometric composition ancl mrangemen: grains of quartz and calcat'eous fragments piled like roof tiles or 
conglomerated satld grains or sand grains in a fibrous mau·i x. This tube s tJucture seems LO be relaLed to ule habitat 
of the worm. The pygidium does not vary in shape, atld ail specimens have iliree setigerous uloracic segmenLs. 
Worms willl a thick developed co llar have a shoner branchial crown willl Ole exception of Lou isianan specimens 
which exhibit bOUl short and long bratlChiai crowns. In summary, lllis study shows that lllere is more intJaspecific 
variability o f some morphologica l characters lllan occunencc of several OlVenia species. Since llle thoracic collar 
occurs in specimens representing records From all pat·ts of tlle world, llle separation between O. col/oris and O. 
fusifonnis seems lInjustÜied. Now, we consider tllat lllese two forms should be as O. fi·lslformis. 

The number of segments and tJle number of lI11cini rows in each torus which were primarily lIsed to c1istinguisb 
Owenia species are correlat.ed wiili age (TH IÉBAUT & DAUV IN, 1992). SEM observations of uncini (THOMASSIN 
& PICARD, 1972; NI ELSEN & HOLTHE, 1985; lMAJI MA & MORITA, 1987; GAMBI. 1989; THIÉBAUT & DAUVIN, 
1992) from Medi terranean , Pacific, AtlatHic and Indian populations, show a homogeneous shape to thi s chmacter. 
THOMASS IN & PICARD (1972) have observed some differences belween Mecliterranean and Indian specimens; llle 
two tee lll arranged side by side do appear be aL Ule satne level for Ille Indian specimens. In sununary, only two 
species kllown remain in the genus: O. fi lsiformis and O. lobopygidiato . 
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TABLE 1. - MorphoJogical charac ters (thoracic collaI', latero-ventra l eye-spots , co louring of the thoracic regioll and tube 
structure) of Owenia specimens from different localities. N: number of observed specimens; n: number> 10; 0 : absent; 

* : present; " * : well developed. '" identified as OlVenia colla ris . ** identified as OwenÎa caudiselosa. 

Localitv N Collar Eye-spots Colouring Tube 
Bay of Seine (FL) n " * 0 with calcareous fragmen ts 

N.E. Atl. - 10 m Diled like roof liles 

Bay of Morlaix (Fr. ) n * 0 0 with shell and calcareous 
N.E. Atl. - 17 m fragments Diled like roo f tiles 

Bay of Le Croisic (Fr.) n * * small pigmented area wi th shell fragments and few 
N.E. Atl. dorsa llv sand grains piled like roof tiles 

Bay of Prado (FL) n * * 0 with shell fragments and few 
Mediterranean Sea sand grain s piled like roo f tiles 

Salerno Gulf, Naples (It.) n * * dark area at the branchial with calcareous fragme nts and 
Mediterranean Sea. 4- 10 m base sand grai ns piled like roof tiles 

Nor th of Adriatic Sea (It. ) 2 * * pigmented row at the with conglomerated sand 
MeditetTanean Sea branchial base 1!ra in s 

Po Ri ver Delta (It. ) n * * 0 -
Medite lTanean Sea -5 m 

B ay of Alger (A lg.) n * " small pigmented area with ca lcareous fragments piled 
Mediten anean Sea dorsa llv like roo f tiles 

Senega l coasts 2 " 0 pigmented row in the with calcareo us fragments piled 
Tropical Atlanti c branchial crown and a like roo f tiles 

complete pigmcnted thorax 

Guinea coasts 1 " " a complete pi gmented with calcareous fragments p ilcd 
Tropical Atlanti c th orax 1 ike roo f tiles 

1 vory coasts 1 " " a complete pigmented with calcareous fra gments 
Tropical Atlantic thorax irregularly arranged 

Benin coasts 2 * * a complete pigmented with calcareous spicul es 
Tropica l Atlantic th orax 

Newport (U.S.A.) 2 * * 0 0 with co nglomerated sand 
grai ns 

N.W. At!. - 34 m 
Eastport (U .S.A.) 1 * 0 0 -

N.W. Atl. 
North Caro lina (U .S.A.) 3 * * * 0 -

N.W. Atl. - 29 m 
Indi an Ri ver (U .S.A .) 2 " 0 0 with co nglomerated sand 

N.W. At!. grai ns and fe w calcareo us 
fragments 

Lo uisiane coasts (U.S .A.) 6 " * 0 0 with conglomerated sand 
N.W . At!. -1 9.8 m grains and pi led ca lcareous 

fragments 
Panama coasts * 1 * * * two pigmented rows at the with calcareous fragments piled 

Trop . At!. branchial base like roof tiles 
Brazilian coasts 7 * * vari able coloratio n of w ith calcareous fra gments 

s.w. Atl. - 12 to - 63 m branchial crown and 
thorac ic regio n 

Alaska (U.S.A.) " 2 * * * 0 with sand grains and calcareo us 
N.E. Pac. fragm ents piled like roof tiles 

False Bay (U.S.A.) 3 * " 0 wilh sand grains pilecl like roo f 
N. E. Pac . til es 

San Juan Islands (U.S.A.) 2 " * brown area on the thoracic with co nglomerated sand 
N. E. Pac. reg ion grains 

Puget Sound (U.S.A.) 1 " 0 0 -
N. E. Pac. -23 m 

Off California (U .S.A.) * 6 * * * 0 wi th conglomeratecl sand 
N. E. Pac. - 93 m grains 
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LocaJity N Collar Eye-spots Colouring Tube 
Monterey B ay (U.S .A.) 1 * * 0 -

N.E. Pac. - 18 m 
Tomales B ay (U.S. A.) * Il * :+: 0 0 wiLh sand grains pi led like roof 

N.E. Pac. til es 
Santa Rosa Isl. (U .S .A.) * n * :;: * 0 with ca\careous fragments piled 

N.E. Pac. - 15 m like roof tiles 
Sa nta Ca ta lina 1. (U .S .A.) * n * * " 0 wi lh ca\careous fragments pi led 

N.E. Pac . - 33 III like roof liles 
Salvador coasts ** 3 * 0 pigmented row in the -

N.E. Pac. branchi al crow n 
Peru vian coas ts 11 * * pigmented points in the wi th sorne sand grains in a 
S.E. Pac. - 34 m branchial crown and a fibrous matrix 

pigmen-ted row at the 
branchia l base 

Off Kuweit 1 * * * 0 with calcareous fragmenls piled 
N.W. Ind . Iike roof liles 

.Iervis B ay (Austr .) 8 * * complete pigmented thorax with calcareous fragmenls and 
S. W . Pac. sand grai ns pi led Ii ke roof liles 

Hawkesbury (AuSlr. ) n :+: * complete pi gmenled lhorax with conglomerated sand 
S.W . Pue. gra in s 

ECOLOGICAL AND BIOLOGICAL CHARACTERlSTICS 

O. fltSlformis i s a typical soft-bottom species. Il is found in a large granulometr ic spectrum From mud to 
coarse sand but it usually inhabits muddy sand/sandy sediments. In the Engli sh Channel, O. flls(formis is present 
only in bays and estuaries where fine sediments are confined in relation to low tidal currents (CAB IOCI-l, pers. 
comm.). On lhe contrary, in the North Sea, O. fus(formis is widely distr ibuted according widespread occurence of 
fine sediment (DEW ARUMEZ, pers. comm.). On the Texas continental shel f, it i s found in sandy sediment with a 
relatively low mud content (FLINT & RAB ALAIS, 1980). 

O./us(forIl'lÎs can feed in an upright position or bent over towards the substratum ; thus il can be eitJler a fil ter
feeder or surface deposit-feeder (FLINT & RABALA1S, 1980; GAMBI, 1989). It forms a crater around ilS tube, and il 
plays an important role in surface bioturbation (GAMB I, 1989). It is reponed as a common prey l'or some flat 
fishes in tJle area where the population is dominant (EMMEn el al. , 1987; M ÉNARD el al., 1989). 

The species can live three or four years in tJle English Channel. It is a poly tJlelic polychaetc, and only sorne 
specimens can reproduce al one year (M ÉN ARD el al., 1989; GENTIL et al., 1990). The effecti ve fecundity is 
cOlTelated with the length of the female which varies From 6,000 oocytes for a femaJe of 40 mm in leng tJl to 
85,000 oocytes for a female of 110 mm in lengili (T I-lIÉBAUT & DAUYIN, 1991). 

Owenia i s known to producc a distinctive planktou'ophic larvae (WI LSON, 1932). In the Bay of Seine, English 
Channel , GENTIL et al. (1 990) reported an annual reproductive cycle WitJl a short summer sexuaJ pause, a gonadiaJ 
development during Ule autumn and spawning occurring From M ay to June. Recruitment occurred at Ule end of 
spring (DAU YI N, 1992). WI LSON (1 932) al so reported mature adulls From March to July WitJl spawning in June in 
the Pl ymouth area. B HAUD (1 972) compared his pl anklonic data From subtrop ical condi tions (western 
Mediten anean) witl1 results from boreal waters (souUlel11 Scandinavia). He showed a shorter occurrence of lie 
mitnuia larvae in norulel11 waters (mid-June 1.O mid-August) compared WitJl soutbel11 waters (February to Ule end of 
June). CAZAUX (1 973) reponed Ule presence of larvae in planktonic samples f rom February 10 April in the 
Arcachon Bay. BUCHANAN el al. (1978) observed a marked summer recruitrnent in a population from tJle SOUtJl 
NortJwmberland coasls, NortJl Sea. These observations with an annual reproductive cycle are obviously different 
From UlOse of M c N UL TY & LOPEZ (1969) who described a year-round breeding population in Ule subu'opica l 
wa ters of Biscayne Bay, Florida, but tlle Iife span is shorter in tJlese warm waters. FAGER (1964) for a Califol11ian 
population, which lives alleas! two years, observed a main spring recruitrnent, but aJso sorne new recrui ts through 
the year. In Disko Bay, W es t Greenland, O. ft ls/fo rmis reproduced asexually by fragmentation and regeneration in 
the absence of favow'able conditions for gametogenesis and spawning (CURTIS, ] 977). 
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FIG. 1. ~ The bath ymetric distribution of O. f usifo rm is. The lhick line indicates effective depths of sampling, and the 
thin line the possible area of bathymetries. From: 1: AMOUREUX (1966),2: ANDREWS (1891),3: de SAINT JOSEPH 
(1898),4: VOVELLE ( 1963), 5: JELDES & LEFEVERE (1959), 6 : NICOLAIDOU et al. (1988), 7 : CAPACCIONI et al. (199 1), 
8: NICOLAIDOU & PAPADOPOULOU (1989), 9: COGNETTl-V ARRIALE & ZUNARELLI- V ANDINI(1979). 10: COGNETTI 
V ARRIALE& ZUNARELLI-V ANDINI (1978), I l : GIANGRANDE & GAMDI (1986), 12 : GIBBS (197 1), 13 : GEORGE (1974), 14: 
CHARDY el al. ( 1987), 15: FAUVEL & RULLIER (1959a) , 16: WOLFF (1973), 17: GILLET ( 1985), 18: ELiASON (1962), 19: 
RULLIER (1965a), 20: HARTMANN-SCHRODER & HARTMANN (1965).21: HARTMAN (1944b). 22: CLAVIER & GARRIGUE 
(1990), 23: RULLIER & AMOUREUX (1979), 24: B ERKELEY & BERKELEY (1952), 25: L'vIAJlMA (196 1), 26: WILLEY (1902), 
27: BRUCE et al. (1963), 28: D UMITRESCO ( 1960), 29: MICHAELSEN (1897), 30 : FOURNIER & LEVINGS (1982), 3 : 
FA UV EL (1909), 32: INTËS & LE LOEUFF (1977),33 : BELLAN ( 1969b), 34: IMAJlMA ( 1963), 35: DAY (196 1), 36 : 
MILL/GAN (1984), 37: THËEL (1879), 38: AMOUREUX ( 1973), 39: W ESENBERG-LUND ( 195 1), 40: lMAJIMA & M ORITA 
( 1987),41: FAUVEL( 1911 ), 42: BIDENKAP (1907),43: AMOUREUX (1972), 44: BIDENKAP (1894) , 45: DANIELSSEN 
(1859), 46: HARTMANN-SCHRODER (1974a) , 47: WOLLEBAEK (1912), 48: HARTMANN-SCHRODER ( 1986), 49: EHLERS 
(1875). 50: DAY ( 1967) , 51: WES ENBERG- LUND(1950b), 52: USCHAKOV (1955), 53 : KIRKEGAARD (1959), 54: 
CAULLERY ( 1944),55: McINTOSH (1915), 56: KIRKEGAARD (1983), 57: WESENBERG-LUND (l950a). 58: BILYARD & 
CAREY ( 1979), 59: FAUVEL(1932), 60: HARTMAN (1966), 61: M cINTOSH (1879), 62: KIRKEGAA RD ( 1980), 63: 
H ARTMAN (1965), 64: ELiASON (1951 ). 
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TABLE 2. - Records of Owenia. species al depths below 500 m. Condition of sampled individuals is given. 

DEPTHS (m) and SITES AUll·IOR SA.MPLE CONDITIONS 
, 

500- 1.366: Okhostsk Sea USHAKOV (1955) O. lobopyg idiata 
775-3 ,225: Beaufort Sea BIL YARD & CAREY ( l979) no in fo rmation 
798 ; Molucca Sea CAULLERY (1944) one worm named O. fusifo nnis but posterior 

part absent without pigmentation and no 
ventral eyespots: m ay be O. lobopy!?idiata 

1,152; N .E. Atlantic McJNTOSH (1915) no information 
1.620-1 ,700; N.E . Atlantic KIRKEG AARD (1983 ) two specimen s 
1.800: N .E. tian tic WESENBERG-LUND ( 1950a) 10 worms in tubes with few foraminiferan 

te s ts 
2.700; N.E. Indi an FAUVEL (1932) only tubes with few foraminiferan tests 
2,725: Antarctic HARTMAN (1966) tube fra oment on ly, as ? Owe n.ia sp. 
3,213; N.W . Atlantic McINTOSH (1879) as O. fusifo nllis, onl y one tube fragment with 

foraminiferan tests 
4 ,120; N.E. Atlantic KIRKEGAARD (1980) one fra~mentory worm as O. ?(us i ( 0 l'Ill i s 
4.250 ; N .E. Atlantic KJRKEGAARD ( 14980) five emQty tubes as O. ?f/lsi(o rmis 

4.554; N.W . Atlantic HARTMAN ( 1965) tubes covered with foraminiferan tests 
of O. ?(U Si(OrlHis 

5 ,033-5 ,044; N.W . Atlantic EUASON (1951) Owenia ? sp .. fragment s of tubes covered 
with fo raminiferan test, with remnants 
ofworm 

6.490-6,650; Banda Trench KIRKEGAARD (1956) ? O. lobopyg idiata: fragments and tubes 
Indo-Pacific 
6,580; Banda Trench KIRKEGAARD (1956) ? O. lobopygidiaca: one specimen and 
Indo-Pacific fragments 

BATHYMETRIC DISTH.lBUTION OF OWENIA SPECIES 

O. fusiformis is found on Ihe continental shelf 0-200 m (Fig. 1) with only 10 records exceeding 500 m and six 
2,500 m. Few specimens are found depths greater thém 500 m, and usually the animal is incomplete or only tube 
fragments are found. Most of reports citing O. fusiformis from below 500 m (Table 2) are not precise for the 
O. fusiformis status. These include: 1) tubes or tube fragments wiUlout worms but WiUl foraminiferan tests 
proving the bathyal or abyssal origin ; 2) identification wilh doubL as O.? fusiformis or Owenia ? sp. or ? 
Owenia sp. ; aJld 3) incomplete worms that do not permit a specific identification. It is probable tilaL many of the 
Owenia specimens found in deep water are O. lobopygidiata . The maximum depth of O . . fi~slformis appears to be 
2,325 m in the Beaufort Sea (B ILYARD & CAREY , 1979). 

O. lobopygidiala is a westem Pacific species present in Ohkolsk Sea and Bering Sea from 110 to 1366 m 
(USCHAKOV , 1955) and WiU1 doubts in the abyssal Banda Trench al 6,490-6,650 m (KIRKEG AARD, 1956). 

BIOGEOGRAPHlCAL DISTRIBUTION OF OWENJA FUSIFORMIS 

Owenia fus iformis occurs boUl sides of the Atlantic Ocean except a10ng the norUl Brazilian coasts where U1e 
observations of polychaetes are limiled (Fig. 2). In U1e eastem Allanùc, it has been observed from the north of 
Norway to South Africa. It is absent From U1e Baltic Sea. In the Medilerranean waters, it presents principally in the 
weSlern part. Il has been reponed from Ule Bosphore in Ille Black Sea. In the westem AUantic, it is present from 
Ihe Gulf of St Lawrence to Rio de la Plata, Argenlina. In Ule Arctic, il is reporled along bOUl coasts of soulhern 
Greenland at 75 ON latitude. Il reaches 800 N latitude, al Spitzberg Island and Ille New Zemble Island. It is also 
reported in Ihe Kara Sea and u1e Beaufort Sea (Figs 2-3). 
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FIG. 2. - Tbe atlantic distribution of O. fusiformis. From AMOUREUX (1966, 1970, 1971, 1972, 1973, 1976), ANADON 
(1980), ANDREWS (1891), AUGENER (1928), BACHELET (1981). BAKALEM & ROMANO (1978), BAKALEM (pers. comm.), 
BELLAN (1969a,b) . BIDENKAP (1894, 1907). BRUCE el al. (1963), B UCHANAN (1957), BUCHANAN el al. ( 1978), 
CAPACCIONI -AZZATI el al. (1991). CASTELLI et al. (199 1), CLAPARÈDE (1868). COGNETTI-VARRJALE & ZUNARELLI
VANDINI (1979). CURTIS (1972, 1977), DALE el al. (1989), DANIELSSEN (1859), DAY (1961,1967), DAY el al. (1971) , 
DEWARUMEZ (pers. comm.) , DIAPOULIS & BOGDANOS (1983), DUMITRESCO (1960), EAGLE ( 1973). EAGLE & HARDIMAN 
(1976), EHLERS (1875), ELiASON (1962), FAUVEL ( 1909. 1911, 1936, 1937), FAUVEL & RULLIER (1959a,b), 
FRANKENBERG & LEIPER (1977), GAGE ( 1972), GAMBI & GANGRANDE (1986), GEORGE (1974). GIANGRANDE & GAMBI 
(1986), GILLET (1985 . 1988), GLËMAREC (1969), GUELORGET & MICHEL (1979), GUILLAUMONT & HAMON (1983), 
HAMOND (1966), HARTMAN ( 1944), HARTMANN-SCHRODER (1971 , 1974b). HASSAM (1991), HOLTHE (l977b), IBANEZ 
AGUIRRE & SOLIS WEISS (1986), I NTES & LE LOEUFF ( 1977), JELDES & LEFEVERE (1959), JOHNSON ( 1901 ), KINBERG 
(1867), KIRKEGAARD (1959. 1969, 1978, 1983), LABO RDA (1987), LAUBIER (1962), LA VERDE-CASTILLO & GOMEZ 
( 1987), LOPEZ-JAMAR (1981), LOPEZ-JAMAR el al. (1986), LUNA (1967), MCCALL (1977), McINTOSH (1879. 1915), 
McINTYRE ( 1958), McNULTY & LOPEZ (1969), MALMGREN (1867) , MARINOV ( 1977), M ASSË (19 71 ), 
MICHAELSEN(1897, 1898), MILLIGAN ( 1984), NICOLAIDOU et al. (1988), NICOLAIDOU & PAPADOPOULOU (1989), NILSEN 
& HOLTHE ( 1985), NONATO & LUNA ( 1970). ORENSANZ & GIANUCA (1974), PEER et al. (1980), PR OBERT (198 1), 
QUI NTINO & GENTIL (1987). REES (1983), REES el al. (1976). RIOJA (1917), RULLIER (1963, 1965a), RULLIER & 
AMOUREUX (1979), SANZ ( 1986), SHIN el al. ( 1982), STEIMLE (1982), TORRES-GA VILA el al. (1990), TREADWELL (1948), 
TUNBERG (1982), VOVELLE ( 1963), WACASEY et al. ( 1979), WESENBERG-LuND (1950a, b, 1951, 1953), ZGHAL & BEN 
AMOR, (1980), ZUNARELLI-V ANDINI & COGNETTI-VARRlALE (1981). 
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In Ille eastern part of Ille Pacific Ocean (Fig. 3), il is recorded from Alaska to SOUlll California and along the 
Peruvian and Chilian coasts where il was muned O. fusifonnis or O. col/aris. In the western part, it is reporled 
From the Bering Sea to Tasmania and New Zealand. Il has not been reported from Ille mid central ocean islands. In 
Ille Indian Ocean (Fig. 3), it is present in Bengal Gulf, Arabic Gulf, Mozambic Channel and along Madagascar 
coasts. It is unknown from Ille Arabic peninsula to the Mozambique coasts. 

ln sUlIUnary, O. fusifonnis is present along most of Ille coasts of Ille Atlantic and Pacific Oceans, it appears 
less extended in the Indian Ocean and absent in 1l1e Antarctic Ocean. Several authors reported O. fusiformis as 
present in this southern Ocean, but the single reference (HARTMAN, 1966) is doubtful because the fragments of 
tubes were named as ? Owenia sp. (Table 2). Therefore, the species occurs in tropical, temperate and arctic areas. 

FIG. 3. - Tbe inclo-pacific distribution of O. fusiformis. From BERKELEY & BERKELEY (1952) , BILYARD & CAREY (1979), 
CAULLERY (1944), CHARDY el al. (1987), CLAVIER & GARRlGUE (1990), DAY (1961 , 1967), DAY & HurCHlNGS (1979), 
EHLERS (1901 ), FAGER (1964), FAUVEL (1911 , 1919,1921, 1932), FOURNIER & LEVINGS (1982), GIBBS (1971 ), GRUB E 
(1878) , HARTMANN-SCHRÙDER & HARTMANN (1965), HARTMANN-SCHRÙDER (1979, 1980, 1981 , 1989, 1990), 
HASWELL { 1883), HOBSON & BANSE (1981 ), HUTCHINGS (1973) , HUTCHJNGS & RAINER (1979), IMAJlMA (1961 , 1963), 
IMAJlMA & MORITA (1987), LEE (1976), LEVENSTEIN (1960), LIE & KISKER (1970), NAKO (1982), OKUDA (1937), PLANTE 
(1967), RAINER ( 1981), ROZBACZY LO (1985), RULLI ER (l965b), SARTI MARTINEZ & SOLlS-WEI SS (1987), SHIN & 
THOMPSON (1982). STEPHENSON & CAMPBELL (1977), TAMPI & RANGARAJAN (1964). THE EL (1879), USCHAKOV (1955). 
WESENBERG-LuND (1949), WILLEY (1902),WIREN ( L883). 
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TABLE 3. - Records of the main populations of Owenia fusifo nl/is (maximal density higher than 100 ind . m-2 
o r average density highe r than 50 ind. m-2). Site, depth and type of commun ity are prec ised 

(sieving on l mm mesh, except '1 : 0 ,280 and 2: 0 ,5 mm). 

DEI'1l~S (m) and SITES Au-n-roR TYPE OF COMMUNm' DENSITV (ind.m--) 
N.E. Atlantic 

20- 150, Scottish S"a lochs GAGE (1972) muddy sand two stations: 140, 180 
30. Do!!o "r ba nk, North Sea KIRIŒGAARD (1978) Vell us ~al/illa mean : 74 
30, German Bio ht, North Sea RAcHoR (1978) NUCilla turgida annual cycles : 0- 188 
30. German Bight. North Sea SALZWEDEL el al. ( 1985) 0-1 35 
20-40, " " HICIŒL et al. (1989) Abra alba several stations: 0-203 
15, N.E. England, NOrùl Sea REES (1983) Vell us gal/illa 160 
55, NoÙlllmberland. North Sea BUCHANAN et al. (1978) Al1Iphi~! ra fifilomzis anllual cycle: 50-410 

BUGL~N.<\J'\j & MOORE mean 74/80: 75 ; 81185 : 63 
(1986) 

10, Liverpool Bay, Irish Sea EAGLE (1973) Abraalba 275 
2-10, " REES et al. (1976) " III 
40, Lyme Bay, Engli sh EAGLE& HARDIMAN (1976) Abra alha 127 
Channel 
0, Lannion Bay, Engli sh AMOUREUX (1966) Tellilla fabula > 1,000 
Channel 
0, Orne es tuary , English " Tel/illafabula > 1,000 
Chall nel -
10, Ilay of Seine, English MÉNARD et al. (1989) Abra alba ail nuai cycles : Stn A 385-
Channel 4,660 
35. Antifer. English Channel DALIV IN & GILLET (1991) Abra alba in Feb. 1987: 9 136 
25, Bay of Seine DAUYIN (1992) " 300,000 (after recruitment )1 
5, Penly, English Channel GUIlLALIMONT & HAMON Abra alba an nual cycle: 15- 11 7 

(1983) 
23, Off Gironde, Biscay Bav BACHELET (1981) Abraalha 159-325 
30. " " " 147-422 
38, " " " 125-1 ,394 
5-40, Off Arcachon , Iliscay SANZ (1986) Venus gallil/a an nuai cycles: 0-2, 147 
Bay (mean : 254) 

MedJlerranean 
5, Prado. Marse ille MAssÉ (1971) fi ne sand mean: Sud 367, Stll2 177 
6-7 , Camargue, Marseille " " mean: Stn2 82, Stn3 620 (max. 

4940) 
l , Prevost Laguna. France GUElORGET & MICHEl ScrobiCillaria plalla an nuai cycle: 13-570 

(1979) 
7- 10, Roussillon coasts AMOUROUX (1974) Tellillafabula-telluis 72-444 
10. Alger Bay BAKALEM et al. (1989) fine sand > 100 
12, Adriatic COGNETTI. V ARl..QE & fine sand & silt 8,892 

ZUNAREllI-VANDINI (1979) 
10, Amvrakikos, Greece NlCOLAlDOU & muddy sand 25-130 

PAPADOPouLou(1989) 
N.W. Atlantic 

9, Georgia shelf FRANIŒNBERG & LElPER fine sand annllal cycle: 0-508 
(1977) 

8, .. " very fin e sand " : 20- 108 
15-20, Lo ll g Island Sou nd MCCALL (1977) silty sa nd > 2,000 
3-5 , Biscayne Bay, Florida McNULTY & LOPEZ (1969) sand y mlld 1,926 

Tropical E. 
Atl antic 

5-20. Gold Coast. GlIinea BUOiANAN (1957) fi ne sa nd mea n: 5,000 (max. 12,000) 
N.E. Pacific 

36, Wasili ngton coasts LIE & KISKER (1970) fine sand & silt 460-2,300 
1iltoral. Oregon coasts EMMETT el al. (1987) fine sand mean S;r.: 12.352 (max. 

50,246) 
littoral, Oregon coas ts EMMETT et al. (1988) fine sand mean luJ. : 6 1,582 
8-12. L1 Jolla Bay, Calif. S. W. Pacific FAGER (1964) fine sand & sill mean: 500- 1 ,000 (max. 

15,000)2 
S.E. Pacific 

littoral. Blueski n Bay, N.Z.As RA INER (198 1) shell sand mean: 4.045 (max. 7,500) 
O. co/laris 
15, Peruvian coasls TARAZONA el al. ( 1985 , fine sand max.: 18,950 

1988) 
10. ConcepciOIl Bay, Chi li Ov ARZUN et al. (1987) very fill e sa lld about 5,000 
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POPULATION DISTRIBUTION OF OWENIA FUSIFORMIS 

Maximal density (> 100 ind. m-2) or mean densily (> 50 ind. m-2) found in tlle literature are shown in tlle 
Table 3. Maximal densities are found in shallow waters (0-40 m) from fine sand to muddy sand in Ven/Is , Tellina 
or Abra alba communities (Table 2). On 0.5 mm sieve mesh , the densiLies reach a maximum of 300,000 
juveniles. m-2 during July in tlle Bay of Seine, English Channel (DAuvIN, 1992), and 50,000 ind. m-2 during 
September on tlle Oregon coast (EMMET el al., 1987,1988). DensiLies about 5,000 ind. m-2 are also reported from 
tlle French Meditenanean (MASSÉ, 1971), tlle Gold coast, Guinea, Califomia, Peru, Chili, and New Zealand (Table 
2). 
The greater densities were found in cold-temperate waters rather them tropical waters. The other quantitative data 
witll lower densities were: N.E. Atlantic, Norway (HOLTHE, 1977a), Nortll Sea (Mc INTYRE, 1958), Spanish 
coasts (ANADON, 1980; LOPEZ JAMAR, 1981; LOPEZ JAMAR el al., 1986), Morocco (GILLET, 1988); 
Meditenanean, Roussillon coasts (GUILLE, 1971», Ionian Sea (V ATOVA, 1975), Tynhenian Sea (GIANGRANDE & 
GAMBI , 1986), Yugoslavia (GILLET, 198511986); N.W. Atlantic, Mexican coasts (IBANEZ AGUIRRE & SOLIS
WEISS , 1986), Nortll Carolina (DAY el al., 1971); N.E. Pacific, Columbia coast (FOURNIER & LEVINGS , 1982); 
N .W. Pacific, Bering Sea (LEVENSTEIN, 1960), Japanese Sea (LEE, 1976; NAKAO, 1982); S.W. Pacific, 
Chesterfield Island (CLAVIER & GARRIGUE, 1990) , New Caledonia (CHARDY el al., 1987); Indian, Nosy Bé 
(PLANTE, 1967). No relationship between densities and latitude were noted, except in boreal and Arctic waters 
where lower densities were reported. 

DISCUSSION 

The presence of nine shaped papillae around the pygidium is tlle principal character separating O. lobopygidiala 
from O. fusifonnis. The olller taxa described as O. ollonis or O. assimilis, which are very close lO O. fusiformis , 
are considered as synonyms of O. fusiformis. Their descriptions were based on some morphological characters: e.g. 
number of segments , or number of uncini rows for each torus. which varied with tlle age of lhe worms 
(CAULLERY. 1944; THIEBAUT & DAUVIN, 1992), and c<mnot be considered as significant taxonomic characters. 
The status of O. colla ris charactelised plincipally by tlle presence of a high, tllOracic, membranous collar has been 
always uncertain, sometimes defined as a valid species (HARTMAN, 1969), and sometimes as a subspecies of 
O. fusiformis (HARTMAN, 1955, 1959). In t11e Gulf of Mexico, MILLIGAN (1984) does not state tlle identity of 
collected specimens possessing a collar. Moreover, ANDREWS (1891) described O. aedificator having a delicate 
membranous collar; later }-IARTMAN (1959) considered t11is species as a junior synonym of O. fusiformis. 

Our study demonstrated tlle presence of a tllOracic collar in ail examined specimens from ail parts of tlle world. 
It showed a more or less important tllickness, and tllis sole morphological difference is insufficient to separate: 
O. collaris from O. fusiformis. In conclusion, tlle Owenia genus seems composed of two species: O. fusiformis 
and O. lobopygidiarC/. AIl otller taxa described must be considered as synonymous witll O. fusiformis. 

Excepl in tlle Antarctic, tlle distribution of O. fuslformis extends world wide from tlle cold ArcLic to tropical 
waters. It ranges in deptll [rom low-water mark to tlle batllyal zone al 2,350 m. Dense populations were limited to 
shallow waters between 0 LO 40 ln deptll from sandy-mud communities. The greatest densities occurred in areas 
where fluxes of sLlspended malter were important: e.g. al the moulll of rivers, Bay of Seine (DAUVIN & GILLET, 
1991), or in upwelling zones, Oregon coasts (EMMETT et al., 1987, 1988) or Peru ~U1d Chili coasts (TARAZONA et 
al., 1985; OY ARZUN el al., 1987). Low salinities limited its distribution , as in the Baltic. Temperature was not a 
limiting factor; it is recorded from -1 °C in Nctic waters to more than 30 oC in tropical waters . This result is not 
a general feature for the polychaetes. WELLS (1963) showed that tlle distribution of t11e genera Aren icola and 
Abarenicola were correlatecl witll temperatme, with tlle 10 oC and 20 oC sw"face-water isotllerms constituting tlle 
most effective ba.lTiers for species distribution. Nevertlleless, a latitudinal cline of tlle reprocluctive period is 
observed from cold to tJ"opical waters. O. fitsiformis shows an absence of sexual reproduction in Disko Bay where 
tlle species is al its nortllern limit of distribution fonning probably a pseudo-population (CURTIS , 1977). 

In tlle English Channel and Nortll Sea, tlle species shows a spring and summer spawning and recruiunenl. In 
the "Golfe du Lion" and Arcachon Baya winler spawning and recruilmenl occurred when tlle sea bottom 
temperatures were above 12 oc. Recruitment occured Unoughout the year in Florida (Key Biscayne) where the 
water temperature ranged belween 23 oC and 28 oC (Mc NULTY & LOPEZ, 1969). This showed tllat O. fusifo rmis 
adapts its reproducti ve su·ategy to a very broad temperature scale. 

The rate of endemism described in some regions (HARTMAN, 1955) should become less as soon as tlle 
distribution of sorne of the species is beller known (KIRKEGAARD, 1969). The Polychaeta arc generally ancient and 
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seem to be very conservative (HOLTHE, 1978), which should explain the wide geographical distribution of sorne 
species (FAUCHA!...D, 1984). Cosmopo litan distribution is \".-nown for several species of Polychaeta. Nevertlleless, 
tl1ree cases of cosmopolitism Crul be defined: 1) true cosmopolitan di stribution : the distribution of a species is 
really world wide as is O. fusiformis; 2) ule species is di stributed world wide but sibling species have been 
demonstrated: e.g. Capitella capitala (GRASSLE & GRASS LE, 1976); or 3) several species have been confused under 
the srune name: e.g. Terebellides stroemi which was divided into five species after a morphoLogicaL study of 
specimens from several geographical areas (WILLIAMS, 1984) or Spio filicornis wbich was used for several species 
of Spio (DAUVIN, 1989). Finally, the number of cosmopolitrul species could be overestimated (BHAUD, 1982). 
This is due to Ulree principal causes: 1) !lIe absence of adequate identificatory keys for many parts of the world, 2) 
the frequent identification of polychaetes by benliic ecologists doing identification work stricuy from need, and 3) 
lie poor description of many species (FAUCHALD, 1984). 

Recent taxonomie s tudies of Australian material have revealed in many cases that tbe species previously 
identified as ule cosmopolitan species Lanice conchilega (Pallas, 1766) and Eupolymllia nebulosa (Montagu, 1818) 
were in fact new species (HUTCHI NGS & GLASBY, 1988). Moreover Australia is known to have a high speciation 
rate. 

No relationship between ule type of development ruld the range of the dis tribution of a species has been note 
(BHAUD, 1982, 1984). Larval stages of certain species couLd play a roLe in dispersion (BHAUD, 1982). The main 
expLanation for a wide distribution seems to be !lIe specifie responses to physico-chemical, especially temperature 
conditions (BHAUD, 1982; GOLIKOV et al., 1990). Wiulin ule entire distributional area of a species ùlere exists a 
distinct intelTelation between ule genetically detennined requirements of its individuals and ùle enviromnent. The 
distributional pattern indicates a certain unit y between !lle species ruld its environment., ruld GOLIKOV el al. (1990) 
suggested the term "ecogenocomplex" for this kind of relationship. 

From Ule data set col!ected in Ulis work, O. fusiformis seems to be a true cosmopolitain species. Since its 
description by DELLE CHIAlE (1841), several auliors have described different species of Owenia or, suggested !lIe 
existence of races of O. fllSlfor//lis (CAULLE RY , 1944; THOMASSIN & PICARD, 1972) by sorne morphological 
characters such as Ule presence of a ulOracic collar, Ule number of segments, ule shape of uncini , ule length of 
ulOracic se lae. However, the morphological and physiological characters used seem to be tJle res uLt of an 
interindividual variability and do not permit 10 separation wiUlOut ambiguity distinct species. Therefore, most of 
Owenia species described since DELLE CHIAJE have laler been considered as a junior synonym of O. fu s(formis. It 
is cLear that now , as in !lIe past, ule macroscopic and microscopie observations or comparison., of morphoLogical 
cbaracters alone are insufficient 10 distinguish some possible distinct species of O. fusiformis. 

In the future, it should be necessary to study Owenia WiÙl biological and molecular points of vie'v to define its 
statu s. Studies must be developed on: 1) d1e variability and adaptations of reproductive s trategy in relation to 
latitude including extreme conditions as ule Arctic and tropical seas; 2) enzymatic ruld mtDNA polymorphism. For 
example, GRASSLE & GRASSLE (1976) showed !llat sibling Capilella species willl slight morphological differences, 
and close life histories could be distinguished by genetical characters. 
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