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The biogeography of sorne abyssal Polychaetes 
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ABSTRACT 

The D anish Gala thea Ex pedition obta ined polycbaetes fro m 83 stations in the ba tbyal and abyssa l zones of the Soutb 
Atlantic. Indi an, and southern Pacific Oceans; 104 species were identified. On the bas is of the distribu tion of SOIlle of tbese 
species and res ults from earlier publications a biogeographical analys is is given. The species treated in detail were: Laellllonice 
bentlzaliana McInto sh, Leanira quatrefages i Kinberg, A glaoplzamus e la llle llata Eliason , Bathyeliasona kirkegaardi 
(Uschakov), B. nig ra (Hartman) and Paradiopatra. paucibranchis (Eblers) . This analysis sbowed a worldwide distri bution of 
man y abyssal polychaetes. The abyssal and had al polychaetes are derived from the polychaete fauna in the bathyal zone. Many 
of these species were eliminated durin g tbe glac ial ages wben temperatures in tbe deep sea dropped from 10 oC to 2 oc. T he 
present deep-sea po lychae te fauna consists of eurytbermic and eurybatbic species, relics o f a preglacial fa una, and new 
invaders from the batbyal zone. 

RÉSUMÉ 

Biogéographie de quelques Polychètes abyssaux 

L'expéditio n danoise de la "Gala thea" a récolté des po lychètes dans 83 s tations, dans les zones bathya le e t abyssale de 
l'Atlantique du S ud , de l'Océa n Indien e t du Pac ifique du Sud . Cent quatre espèces ont é té identi fiées. Il es t fo urni , sm la base 
de la di s tributio n de qu e lques unes de ces espèces e t de résul tats antérieurs , une analyse biogéographique . Les es pèces 
suivantes ont é té é tudiées en dé tail Laet/llonice benlhaliana McIntosh , Leanira quatrefages i Kinberg, Aglaophalllus 
e!a/llellata Eliaso n. Bathyeliasona kirkegaardi (Uschakov), B. nigra (Hartrnan) et Paradiopatra paucibranchis (Ehlers). Les 
polychètes abyssaux e t hadaux dérivent de la faune de polychète s de la zone bathyale. Plusieurs de ces espèces ont d isparu au 
cours des périodes g lacia ires , quand les températures dans l'océan profond baissaient de 10 oC à 2 oc. TI en résul te que la fa une 
actuelle de polychètes de l'océan profond se compose d'espèces e urytbermes et eUly bathes, des res tes d'une faune pré-glaciaire. 
et cie nouveaux e nvahisseurs cie la zone bathyale . 

INTRODUCTION 

The polychaeles have long been considered to be a group witll many cosmopolitan species. In recent years 
polychaete specialists have reexamined so-called cosmopolitan species resulting in revision of genera and species 
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in many families. This has shown [hat in many cases the purportedl y cosmopolitan distribution in the oceans was 
due to inadequate descriptions or lack of comparison with type specimens. As a result many of tlle so-called 
cosmopoli tan species have been split up into several species WiÙl a more restri cted distribution. However, this is 
probably nOltrue of polychaetes li ving in Ùle deep sea. 

DEEP-SEA POL YCHAETES 

Before 1940 IilÙe was known about Ùle deep-sea faun a. Our knowledge of ùle deep-sea polychaetes was based 
mosLl y on the in ves ti gati on of Ùle "Challenger" expedilion (MCINTOSH, 1885). Since the laIe 1940s several 
exped itions have in vesLigaLed deep-sea fauna WiÙl research vessels such as Ùle Swedish "Albau'oss" , Ùle Danish 
"Galalllea" , ùle Soviet "Vitiaz" and ùle American "Anton Bruun ". Later, British, German, French, and Japanese 
research vessels sampled bathyal, abyssal and hadal bottoms. We now have more detailed knowledge of ùle 
polychaete fa una of llle deep sea, however, since more tllrul half of ùle world 's OcerulS is occupied by Ùle abyss, 
onlya small prut has been srunpled. 

The Dani sh "Gala thea" exped ition round the world in 1950- 52 co llected polychaeles from 97 deep-sea 
sta tions. These sta tions were situaLed in tlle Souùleast Atl rultic, Ùle Indirul Ocerul and tlle South Pacific. Fourteen 
of ùle SWLi ons were located in trenches deeper than 6,000 111 , Ùle so-ca lled hadal region, from which 15 species 
were obwined (KIRK EGAA RD , 1956). The remaining 83 stations were from the abyssal (43) and baùlyal (40) 
reg ions. The elTant species From these 83 sta tions have been idenLified ruld comprise 104 species from 17 families 
(KIRKEGAARD, in prep. ). These species were obwined using several differenL geru's, including sledge u'awl s, 
commercial u'awls, dredges, ruld PeLersen grab. The material was washed ùlrough sieves of different mesh size, Ùle 
smal lest wiLh a lI1 esh of 1 nun . However, tlle results From ùli s expedition and From oùler expeditions (LEVENSTEIN, 
1962, 1971 , 1975, 1978a, b, 1984, 1991; USCHAKOV , 1955) make it possible La draw some conclusions on Ùle 
biogeography of deep-sea polychaetes. 

The abyssal plains streLch from soutll of Greenland soulll wards llu'ough tlle Atlantic, soutll of Afri ca to tlle 
Indian Ocean, SOUlll of Austral ia and inlo lie Pacific. These plains occupy Ùle bottom of neru']Y all of the large 
oceans, 273 million km2. The conditions for li fe are similar Ulroughout tll ese large areas: 2-4 oC, 35 P.S.U. 
salinity, oxygen: 4 ml. 1-1 pressure: 200-600 aun., rul d darkness (BR UUN , 1956). It is on tllese large areas willl 
simi lar conditions for li fe from one Ocerul to rulotller that cosmopolitan species, if they ex ist, might be expected to 
occur. 

RESULTS 

Laetmonice benthaliana MeIn losh, 188S 
(DAY, 1967, fi g . 1.1 f- I) Fig. !. 

RECORDS. - Laelllwnice producla var. benlltaliana McIlllosh, 1885 p. 45 pl. 8, figs 4-5, pl. 4A, fig. 12, pl. 
SA figs 1-2. - Laelmon ice producla benthaliana H ARTMAN, 1964 p. 12, pl. 1 fi gs 4- 5. - Laelmon/ce 
benl/wliana USCHAKOV, 1962 p. 147 ; DAY, 1963 p. 356, 1967 p. 33. 

MATERIAL EXAM INED. - S t. 186, SE of Natal, 32°33'5, 32°01'E, 3620 m, SOT, two spec imens: 50 x 20 mm 
(complete, 34 seti gers), 50 x 20 mm (bad condition). St. 192, off Durban, 32°00'5 , 32°41 'E, 3,530 m, SOT, five 
complete specimens, 34 setigers: 20 x 5,35 x 15, 40 x 15,45 x 15, 45 x 20 mm ; one des troyed specimen. St. 198, 
off Durban, 30°32'5, 34°27'E, 2,700 m, ST100, one complete specimen, 34 se Li gers: 34 x 12 mm . St.. 217 , 
Mozrunbiq ue Channel, 14°20'5 , 45°09'E, 3,390 m, HOT, one complete specimen, 34 seti gers: 40 x 15 mm . St. 
233 , N of Madagascru', 7°24'5, 48°24'E, 4,720 m, ST300, olle specimen, 34 seti gers: 55 x 20 mm . St. 235, E of 
Mombasa, 4°47'5 46°19'E, 4 ,8 10 m, HOT, 1 specimen, 34 seti gers: 60x 15 mm. St. 238, off Kenya, 3°23 '5, 
44°04'E, 3,960 m, 43 specimens: 50 x 20 mm. St. 241 , o tT Kenya, 4°00'5, 41 °27'E, 1,510 m, HOT, one specimen: 
10 x 5 mm (smashed). S t. 601 , SW of New Zea land , 45°51'5, 164°32'E, 4,400 111 , HOT, seven complete 
specimens, 34 setigers: 35 x 10-45 x 15 mm, three fragments: 20 x 8-40 x IS mm . St. 607, SW of New Zealand, 
44°18'5 , 166°46'E, 3,580 m, HOT, 10 specimens, 34 seti gers: 10 x 5- 33 x 15 mm. St. 661, Kermadec Trench, 
36°07'5, 178°32'W, 5340 m, ST600, Ulree complete specimens: 23 x 10, 30 x 12, 3S x 12 mm. St. 663, Kermadec 
Trench, 36°31'5, 178°38'W, 4,410 m, HOT, 181 specimens 33-34 seti gers: 35 x 10-15 x 5 mm . St. 664, 
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Kermadec Trench, 36°34'S, 178°57'W, 4,540 m, HOT, 76 specimens, many des troyed: 35 x 12 mm. St. 665, 
Kermadec Trench, 36°38'S, 178°21'E, 2,470 m, HOT, three complete specimens: 20 x 10,20 x 10, 25 x 12 mm; 
one fragment. St. 716, Gulf of Panama, 9°23'N, 89°32'W, 3,570 m, HOT, one specimen: 30 x 10 mm . 

REMARKS. - This species was originally described as a subspecies of Laeunon ice producra by MclNTOSI-I 
(1885). USCI-IAKOV (1962) raised it to species level and DAY (1963) agreed. It di ffers l'rom tlle stem species by ilS 
smootll venter and by always having 15 pairs of elyu'a compared to 18-20 pairs in L. producta. The Ilumber of 
setigers is al so smaller, 33-34 in L. benlllC/liana , 45-47 in L. producta. 

DISTRIB UTION. - Anlarctic; Indian Ocean, E and S of Africa, Ambian Sea, S of Ceylon; Pacifie, W of New 
Zealand, Kermadec Trench, Japan, Cent.ral Pacifie, Gulf of Panama. 50-6,875 m. 
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FIG. 1.- Di stribulion of Laellll onice benrhaLiana (1), Leanim ql/atrefages i (2), AgLaophallllls elam e/Lata (3), BalhyeLiasol1C1 
kirkegaardi (4), Paradiopa/m paucibranchis (5). and Ba/hyeliCisonCi nigra (6). 

Leanira quatrefagesi Kinberg, 1855 
(PETTIBONE, 1970, figs 1-3), Fig. 1. 

RECORDS. - PETTIBONE. 1970 p. 4; WESENBERG-L UN D, 1962, p. 27. Leanira lTystricis DAY, 1963, p. 360. 

M ATERIAL. - St. 214, off Beira, 200 12'S, 35°15'E, 380 m, PG 0,2, one specimen: 25 x 5 mm (anterior end). 
St. 443 , Mindanao Sea, 8°48'N, 124°09'E, 1,500 m, ST300, Ùlree specimens: 32 x 7, 30 x 8, 22 x 6 mm (anterior 
end). St. 453, Makassar SU'ait, 3°56'S, 118°26'E, 2,000 m, ST300, one specimen: 45 x 4 mm. St. 480, S of Bali , 
8°49'S 115°00'E, 440 m, PG 0,2, one specimen: 8 x 0.5 mm (anterior end ). St.491 , Makassar SU'ait, 4°56'S, 
117°39'E, 1,560 m, ST300, one specimen: 22 x 4 mm (anterior end), one fragment. St. 554, Great Ausu'alian 
Bight, 37°28'S, 138°55'E, 1,340-1,320 m, ST3oo, 16 specimens: 33 x 1-9 x 0.5 mm (anterior ends). St. 626, W of 
New Zealand , 42°10'S, 1700 l0'E, 610 m, HOT, 10 specimens: 22 x 1-5 x 1 mm (anterior ends). two posterior 
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ends, three fragments. St. 665, Kermadec Trench, 36°38'S, 178°21 'E, 2,470 m, HOT, 13 specimens: 32 x 6-12 x 1 
llun (anterior ends), eight fragments. ? St. 668, Kermadec TrencIl, 36°23'S, 177°41 'E, 2640 m, HOT, one fragment 
(only parapodia WiÙl setae). 

REMARKS. - This fairly large number of specimens from different parts of the world agrees wiili Pettibone's 
description and figures . 

DISTRIB UTIO 1. - South Atlantic off Argentina, West and South Africa, Indian Ocean off Mozambique, 
Malaya Archipelago, Pacific off Chile, W of New Zealand, Kermadec Trench, Magellan area, Falkland Islands, 
Antarctic. 0-6,150 m. 

Aglaophamus elamellata (Eliason, 1951) 
(ELlASON , 1951 , fig. 2), Fig. 1. 

RECORDS. - Neplithys elamellata Eliason, 1951 , p. 133; KIRKEGAARD, 1956, p. 68 tig. 7. 

MATER IAL. - St. 101 , off Angola, 8°50'S 12°32'E, 990 m, ST300, two specimens: 20 x 2 mm (anterior ends) . 
St. 108, off Lobito, Angola, 12°00'S 13°00'E, 1,470 m, one specimen: 20 x 2 mm (anterior end). St. 192, off 
Durban, 32°00'S , 32°41'E, 3,430 m, ST100, one specimen: 20 x 3 mm (anterior end). St. 193, off Durban, 32°34'S 
31 °52'E, 3,680 m, SOT, 4 specimens: 22 x 3, 10 x 4,6 x 2, 3 x 2 mm (anterior ends). St. 194, off Durban, 34°09'S 
300 45'E, 4,360 m, SOT, ùuee specimens: 25 x 2, 18 x 2, 5 x 2 mm (anterior ends). St. 241, off Kenya. 4°00'S , 
41 °27'E, 1,510 m, HOT, one specimen: 10 x 2 mm (anterior end). St.279, SW of Ceylon, 1°00'N, 76°17'E, 4,320 
m, one specimen: 5 x 0.5 IlUll (complete), juvenile? St. 574, Tasman Sea, 39°45'S 159°39 'E, 4,670 m, ST600, one 
specimen: 22 x 4 mm (anterior end). St. 601, W of New Zealand, 45°51'S 164°32'E, 4,400 m, HOT, tluee 
specimens: 25 x 5, 16 x 5,20 x 5 mm. St. 607, off SW New Zealand, 44°18'S ; 166°46'E, 3,830 m, YG 0.2, four 
specimens: 15 x 3, 15 x 3, 15 x 3, 10 x 2 mm (anterior ends). St. 654, Kermadec Trench , 32°1O'S 175°54'W, 
5,850-5 ,900 m, HOT, two specimens: 40 x 5, 38 x 5 mm (complete, 54 setigers). St. 663, Kermadec Trench, 
36°31'S 178°38'W, 4,410 m, HOT, 18 specimens: 40-10 x 5 mm (anterior ends). St. 664, Kelmadec Trench, 
36°34'S , 178°57'W, 4,540 m, HOT, one specimen: 15 x 3 mm. 

REMARKS. - This species was described from specimens round in tlle Central Atlantic. Il was later recorded 
by me (KIRKEGAARD, 1956) from the botlom of tlle Kermadec TrencIl. The present records are from many 
intervening places and from oilier stations in the Kermadec TrencIl. 1 can find no differences between tlle Atlantic 
specimens and those from deep water in tlle Indian Ocean and around New Zealand. It appears that tllis is a deep 
water species witll a cosmopolitan distribution. 

DISTRIB UTION. - Atlantic (Azores, Cancu'y Is lands, off West Africa). 990--4,600 m. Indian Ocean (off East 
Africa, Ceylon). 1,5 10--4,360 m. Pacific (Tasman Sea, Kermadec Trench). 3,830-7,000 m. 

Bathyeliasona kirkegaardi (Uschakov, 1971) 
(PETTIBONE, 1976, figs 15-17), Fig. 1. 

R ECORDS. - USCHAKOV, 1971 , p. 37; PETTIBON E, 1976, p. 27 ; HARTMA IN-SCHRODER , 1975, p. 53 . 
MacelLiceplwla abyssicola KIRKEGAARD, 1956, p. 64. 

MATERIAL. - St. 654, Kermadec TrencIl, 32° lO'S , 175°54'W, 5,850-5 ,900 m, HOT, IWO fragments, two 
probüscises. 

REMARKS. - The species was identified by the setae on an anterior and a posterior end 

DISTRffiUTION. - Aleuùan TrencIl, Kermadec Trencll, Sunda Trench, off Portugal. 5275-7880 m. 
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Bathyeliasona nigra (HarLman , 1967) 
(PETTlBONE, 1976, figs 18- 19), Fig. !. 

RECORDS. - PETIIBONE, 1976, p. 30. Herdlllartella nigra Hartman, 1967, p. 25. 
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M ATERI AL. - St. 194, off Durban, 34°09'S, 300 45 'E, 4,360 m, SOT, one specimen: 40 x 20 mm. St. 281, SW 
of Cey lon, 3°38'N, 78°15'E, 3,310 m, ST300, one specimen: 35 x 10 mm. 

REMARKS. - The specimen from St. 281 is in bad condition, but Ule shape of Ule setae and Ule black pigment 
together WiUl the number of segments and tJle prostomium agree WitJl Pettibone's description and figures. 
However, tJle specimen from St. 194 lacked setae on segment 1. 

DISTRIBUTION. - Antarctic (SOUtJl Sandwich Isl. ), Indian Ocean CE of Soutll Africa and S of Ceylon). 2,553-
4,360 m . 

Paradiopatra paucibranchis (Ehlers , 1908) 
(Ehlers, 1908, pl. 10 figs 12-16, pl. I l figs 1-6), Fig. 1. 

RECORDS. - Diopal ra paucibranchis Ehlers, 1908, p. 81. Sa rsonuphis paucibranchis FAUCHALD, 1982, p. 77 . 
Paradiopalra paucibranchis PAXTON, 1986, p. 38. 

M ATERIAL. - Sr. 182, SE of Durban , 33°28'S , 38°32 'E, 5, 110 m, SOT, one specimen: 18 x 1 mm (bad 
condition). St. 192, off D urban, 32°00'S, 32°41'E, 3,430 m, STlOO, one specimen: 26 x 1 mm (anterior end) . St. 
550, NE of Sydney, 31°27'S , 153°33'E, 4,530 m, ST200, two specimens:20 x l, 10 x 1 mm (anterior ends), four 
fragments. St. 665, K ermadec Trencll , 36°38'S, 178°21'E, 2,470 m, HOT, six specimens: 32, 32, 28, 20 x 3 mm, 
18 x l , 20 x 1 mm (anterior ends), fragmenls, tubes. ? St. 668, K ermadec Trench, 36°23 'S , 177°41'E, 2,640 m, 
HOT, one specimen: 10 x 0.5 mm (anterior par t), one fragment. A li in bad condition. 

REMARKS. - Ali specimens have six rings on the ceratophores, ventral citTi are ciniform in Ule fi rst three 
setigers and digitate posterior lobes are present in the f irSl seven seti gers. T he beginning of branchiae varies 
between setigers 16-20, subacicu lar hooks are present in some specimens [rom setiger 9 (as in Ule holotype), but 
in sorne oUlers l'rom setiger 10. 

DISTRIB UTION. - Antarctic Ocean, 63°16'S 57°51'E, 4,636 m, off South Africa, 3,430-5,110 m, Tasman Sea, 
4,530 m, K ermadec Trench, 2,470 m. 

ORIGIN OF THE ABYSSAL POLYCHAETES 

The abyssal fauna is probably derived l'rom the bathyal fauna, from which species UJat can live under Ule high 
pressure and al low temperatures have spread downwards. LEVENSTEIN (1984) pointed out, on Ule basis of her 
analyses of the distribulion of tJl e deep-sea polynoids (especiall y tJle Macellicephalinae) , Ulal tJlese polychaetes 
must have had two disu'ibution centers, i .e., Ule easlern A tlantic Ocean and tJle western Paci fic, which are Ùle 
mW'gins of tJle ancient TetJ1Ys Sea. However, during Oligocenc (30-20 MY B .c.) tll e temperatures in abyssal 
deptlls decreased From around 10 oC to about 2 oc. This was shown by EMILIANI & EDWARDS (1953), who 
exwnined tlle oxygen isotopes of benUlic Forrunini fera of probably Oligocene age (30 MY) from the eastern part 
of tlle Cenu'al Pacific. This temperature change must have been catastrophic for abyssal and hadal faunas since 
only tlle eurytllermic species survived. 

The present pol ychaete fauna of Ùle abyssal and hadalzones must be relics of a preglacial abyssal and hadal 
fauna, bUl besicles tJlese old component5 tJlere must have been a new and still ongoing invasion of species from lie 
batJlyal zone LO tJle abyss and to the hadal zone. LEVENSTEIN (1984) suggested tJlat additional centers of 
distTibution could be Ule eastern Pacifie, tJle Aretic and tJle Antarctic. 

T he in vas ion to tJle hadal zone must have becn from the abyss. LEVENS TEIN (1991) showed that of 80 
identified speeies of pol ychaetes [rom thi zone, 26 (32.5 %) were endemic to Ule trenches. Seventeen of tl1ese 
species were round to be endemic ta only one trench, whereas tJle remaining nine were known from lwO-six 
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different trenches, some of Ulem from neighbouring trenches, but aJ so from trenches isolated by great distances in 
the Pacific Ocean. Bathykernwdeca liadalis (KI RKEGAARD, 1956) (Polynoidae) is recorded l'rom the Japan, 
Philippine, Yap, Kermadec, Bougainville and Banda l.renches. This species is possibly a relicr. of an old preglacial 
polychaete fauna. 

DISCUSSION 

As appears from this investigation, tllere is very little variation in morphology and size over large geographical 
distances. Laetmonice bentlialiana, which is represented by a fairl y large collection, showed no difference From 
East Africa to New Zealand and Ule Gulf of Panama and agreed willl descriptions from Ille Antarctic and Central 
Pacific. Other species, i .e., Leanira quatre/agesi, Bathyeliasona kirkegaardi and Bathyeliasona nigra are 
represented in Ille material by fewer specimens, but ail Ulree species have been revised by PETTIBONE (1970, 1976) 
and no differences were found between specimens l'rom 10caliLies separated by long distances, i .e., SOUUI 
Am erica-Africa (L. quatre/agesi) , Kelwadec Ti'ench, Aleutian Trench, and Portugal (B. kirkegaardi). PETTIBONE 
(1976) examined a small co llection of B. nigra From Ille Antarctic, but her description and figures agree weil willl 
the presenll11aterial From off SOUIlI Africa and SOUIlI of Ceylon. Similar to Illis, Paradiopalra paucibranchis was 
revised by FAUCHALD (1982) on a small collection from Anlarcti c. His redescription of Ille holotype agrees weil 
willl the "Ga lathea" material l'rom south of Africa and eas t of Australi a. A few characters varied t'rom the 
holotype, i .e. , ilie place where branchiae (seligers 17-36 compared to 16-20) and subacicular hooks begin (9 
compared to 10), but Ulis is also known for oUler species of Ille genus. Aglaophamus elamellata (Eliason, 1951) is 
a species which has only been recorded by me since Ule original description. However, I have a fairl y large 
collection From Africa, Cey lon and AUSlralia-New Zealand and compared Ulem WiUI Ule type and round no 
morphological differences. 

Some of Ille materiaJ From Ille "Galalllea" was badly damaged, but in many cases Ule setae of Illese damaged 
specimens were so characteri stic Ulat identification was possible. Many different sampling devices were used, but 
Ihere were no connection between Ule number, Ule size or Ule condition of Ùle specimens with ilie type of geaI' 
used. However, ail material of tlle "GalaÙlea" was washed IllroUgh a 1.0 mm sieve. As mentioned before, many 
small pol ychaetes must have passed IllfOUgh tllese sieves. Later, r (1980) showed Ulat when a 0.5 mm sieve is 
used, small polychaetes are retained on Ule screen. These species have a wide geographical distribution. Thu s 
78 % of the 23 species found in Ille northeastem abyssal part or the Atlantic, were common to the polychaetes in 
Ille abyssal area between New England and Bermuda. 

CONCLUSIONS 

The present in vestigation shows Illat of Ule six named species from the "Galathea" expedition , four are 
distributed Illroughout Ille World, viz. Leanira quatrefagesi, Aglaopl/a/llus elamellata, Batllye liasona kirkegaardi 
and B. nigro. The remaining two species: LaetJl10nice bentllaliana éUld Paradiopatra poucibranchis, are recorcled 
from Ille Indian Ocean and Ille Pacific and will probably be found in Ille Atlalltic wi ll) additional studies. 

Several abyssa l species are shown to have a cosmopolitan di slJ'ibution and several more probably occur. 
However, endemism in Ille deep sea do es exi st as was shown by LEVENSTEIN (1991) in her paper on the 
polychaetes in cleep-sea u'enches, in which 16 of Ule 26 hadal species in Ille u'enches were endemic to one u·ench. 
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