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ABSTRACT, Sipuncela is a species-pour phylum, vet sipunculans can play an uoportant role n
high-latitude marine ecosystems; they are active burrowers and important hioturbasors, and they
aften oeear i very high numbers and hiomags, In the Ascric Qeean, sipunculon stodies and associ-
ated publications have heen concenrrated maindv in che Aslantic secoar of the Arctic, with very few
publications for the Pacific sectan This chapter presents a synopsis of the compasition and distribu-
tion nf sipuncilans in the wasers of the narthern Bering and Chukehi Seas in the Pacific Arctic region
hased on our own samples and pablished data, From 2007 o 2011, 263 stations were sampled
within our resedzch progeam, and 2,141 sipunculan specimens were found and identifed to species
level, Six taxa helonging re rwo families were found during this study: Gelfngidae (Golfirgis mar
aaritaced, Golinpia vilgarss, Neplasoma dlaplhanes diaphanes, Nephasomra diaphanes corriegano,
and Nephazoma erensita) and Phascolionidae | Phascolion strombus), Golfingla margaritaces was the
dominant species, whereas the other taxa were much less abundant, Other studies found rwe other
species in the famulv Golfingiidac thar were not observed duning cur Reld program (Nephasoma Jil-
leborgl and Nephasama abyssorem abyssarem); however, both species are rypical of decp-sez com-
munitics, and chis study focused only on shaliow consteencal shelves ranging down o 130 min depth,

INTRODUCTION

The phylum Sipuncula is a group of marine nonsegmented coelomate worms thar
1o date, after several taxonomic revisions, comprises approxinately 150 valid species
iCurler, 19940, Most sipunculan species are predominantly tropical and subtropical
waorms, and only a few spectes ocour in the Areric ikedra and Murina, Z007|. However,
althvugh species numbers are lmited, these species often plav a considerable role in high-
laesrudes marine ecosysrems, where they may occur in very high numbers and biomass
and can dominate benthic communities (Grebmeier er al., 2006; Kedra and Whodarska-
Kowalczuk, 20081, Sipunculans are active burrowers and important bioturbators (Mu
rina, 1984). They are mainly deposic feeders, although some specics may also fileer feed
iMuring, 1983). Tn dare, 12 species of sipunculans have been reporeed from the Arcric
Ocean and adjacent seas (Kedra and Murina, 2007). Studies of Sipuncula have been
cancenrrared mainly in the Atlantic secror of the Arcric, including around Greenland and
in Svalbard fords, with the Barents and deep MNordic Seas having received mast of the
selentific attentivn (Théel, 1905; Wesenberg-Lund, 1930, 1933, 1534, 1937, 1938, 1955;
Murina, 1977; Kedra and Murina, 2007). Murina (1977 1s the only monograph dealing
with sipunculans in the Arcnic seas, ver it i85 available only in Russian,

The rorthern Bering and Cholichi Seas are among the most productive marine eco-
systems in the world, Specifically, che high productiviey of these seas is primarily due to
high water column production (up 0 570 ¢ O m™ j.r:'"; Springer er al., 199, lirmired
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zooplankron grazing, and therefore tighe benchic-pelagic coupling
of arganic marter (Dunran & al., 19849 Grebmeier and Melloy,
15989; lken ez al, 20100, A combination of these processes leads
to high benthic blomass, abundance, and diversity ol lung-lived
henrhic arganisms (Grebmeter er al., 2006; Bluhm er al.. 2011}
sipunculans are found among the dominant macrofaunal spe-
civs (nthe region mowerms of both blemass and abundanee, espe-
cially m the northern Chokehki Sea ez, Grebmeier e al,, 20061,
Hawever, i mest marive scological research sipunculan species
spactic studies ure not conducted. The only Jeseripuion of Ber
ing and Chukchi Sea sipunculan fauna are in Rossian (Murina,
1977, 1985) and are based on studies conducred 0 years ago.
Muring (1977 showed 2 decreasing gradient in sipunculan Jdiver-
sitv roward the north; 11 species and subspecies were found in the
subarcric southern Bering Seq, along the Aleutian islands {all pre-
vious names are after Murina, 19770 Golfingia (Golfingta) nne-
reandata (previously, Golfingia appendicnlata), G, sargaritaces
ipreviously, CGolfrgis muargaritacea, Golfingla mawsonty, G, pol-
waris, Nepbasoma (Nepbasoma)| sminninm (previowsly, Colfimeia
improvisal, M. duphanes diaphanes |previously, Galfingia muone
pienn), N, digphanes corengatien (previously, Goffiugia scheerrad),
M. eremita (previcusly, Golfinea eremiia), Phascolvsvma agas-
sizhi apassizid (previously, Phasenlosoma fapoticton), Piasealion
lutense, 1Y strombus strombus (previously, Phascolion strombi),
and Aptonsoma mwrinae (previously, Collingia morinde), Four
apecies, (. wudpares, G. omargaritacea, W, eremita (previously,
Cr, eremital, and P ostraptbus strombus (previously, & strombi),
were found o the northern Bering Sea arcund Sains Lawrence
laland. Finally, only three species were found in the Chukehi Sea.
Crolfingla margaritacea, N diapbawes diaphanes (previously,
Gomimutat, aud B strombus strombns (previously, Bostromb,
around Wrangel Tsland (Takle 1 The only orher publicarion
trom the Chulkchi Seq reports four species (. vedgaris vl
garis, N abyssornnr abyssormom, N lilljieborgt, and B strombus

TABLE 1. Sipuncalan species found in the narthern Bering and Chokehi Seas. A plus {+) indicares 3 species was found in a paroe

study; a dush (—) indicates it was nor

SMITHSOMIAN CONTRIBUTIONS IO THE MARINE SCEENCERS

stromrbingy Table [ Muring, 1985). Recent research conduoces
during the Russian-American Long-term Census of the Arcs
(REISALCA) program in 2004 revealed six sipunculan species s
the Chubchi Seq (taxonomic pomenclamuee as in Corlen, 199485
Godfingia vulparis vnlgaris, G, mareartiaced, Nepbasomg &80
phanes diaphanes, N Wliieborgd, N abyvsenrnm abyssorum, ans
Plraseolion strommbues strombaes (Table 1, V. G, Murina, Nations
Academy of Sciences of Ukraine, personal communication).
The main aim of this chapter is to present 3 S¥Ropsts of o
composition and discribuzion ab the Sisuncula in the warers &8
the nerchern Bering and Chekehi Seas based on our own 28
samples and published dara.

MATERIAL AND METHODS

Marerial was collecred during seven crulses: one by
LLY. Ceoast Cpard Cuoster Healy (HEYOT02) in 2007, croises
2009 und 2010 undersaken s purt of the Chulechi Sea Offshe
Monitoring in Drilling Area [COMIDA] Chemistry and Bent®
(CAB) program (COMIDADS, COMIDATDY, studies funded
Shell Production and Exploration (SHELL) in 2009 (SHELLIS
and 2000 (SHELL10) undertaken as part of the COMIDA
cruises, ard rwo during the annual Canadian Coasr Guard S
Sie Walfrid Lawerier (WL cruises jn 2010 (SWLL0) and 28
ISWLI11) ro che norchern Bering and Chukehi Seas, Altog
243 srations were sampled from 61°N in the northern Bering
northward to 76°N in the Chukehi Sea {Figure L), Samples s
callecred wirh 4 Van Veen grab (1.1 m® carch area) with four &=
licates (except during SHELL cruises, when anly single grabs
raken). Sediment grabs were washed onoa 1o sieve screen B
and recovered hinlogical mareral was fixed in a 10% bufis
tormaldehvde and seawarer solution. All the organismes wers &
sorted in the laberatory ar the Chesapiake Biological Labores

Murina Murina Murina

Species This study {1977) {1945 (pers. coms
Golfingindue

Golffraia margariacea - -

Cradftegia velgaris - -

Netihasornis abyssorten abyssorim - +

MNepitasonta diaphanes corrtpariog - — —

Memiagnmu diaphanes digfhlbanes i - -

MNenhagoma erermnta - - -

Nenhasor lillfeborm — — +
Prascalionidare

Phascolion stromings + = +
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=t of Bering Scraic in che Chukehi Sea).

Umiversity of Marvland Cenrer for Environmental Science, and
wpunculan specimens were identified to species or lowesr pos-
ble taxonomic level, Worms were postixed with $0% propanol,
Sgecimens in photographs were fived immediacely after sampling
b ath 70% ethanol, Over 700 samples were analvzed, and 2,141

Al taxonomic nomenclarure fallows Cutler’s (1994 iden-
=acarions. 'The examined specimens are archived ar the Chesa-
seake Biological Laboratory, Universicy of Marvland Center for

Sipunculan specimens were found ar only 37% of the sta-
woms (97 of 263 stations: Figure 1) At most of the stations snly
= sngle or g few specimens were found: however, in same areas
sounculans were very gbundant (maximum of 1,745 ladividu-
&% m™~) and among the mose dominant taxa. Espuecially rich
weze samples collecred in upper central Barrow Canvon, around
“anna Shoal, and along the Russian coast of Chukotka (north

NUMBER 42 & 181

PHYLUM SiPuncuLa
CuLass SIPUNCULIDEA
ORroEr GOLFINGIFORMES
FamiLy GoLFinGliDAE
Genus Golfingia Lankester, 1885

Golfingia margaritacea (Sars, 1851)

REMARE, This species is considered a subspecies in
Cutler (1994,
MATERIAL. 1,357 specimens o0 mod, sand, sravel,

and rocky bottoms, from deprhs of 29-130 m, with the highest
numbers in che Barrow Canvon and Hanna Shoal (Figure 25,
DeEscrIPTION, Large sipunculan worms, up ta 250
mm, but usually abour 130-200 mm; small specimens and ju-
veniles common (3=20 mmp Trunk evlindrical, up to 150 mm
in lengeh and 3-15 mm wide (larue specimens); inrrovert less
than half of the trunk length, no hooks. Individual wel-weight
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FIGURE 1. Location of sampling stations. Black docs represent starinns where sipunculan specimens were found.




1642 »

SMITHSONIAN CONTRIBUTIONS TO THE MAHRINE 5C1ENCES

B5*M

G0N

FIGURE 2. Location of starions where {ralfinmia margariaces was fowtd (black dots).

formalin-preserved animals reached 22.68 g, Four retractor
muscles, with the anterior pair more dorsally placed rhan pos-
recior venrral pairn The venrral pair usually originated in the
middle chird of the trunk and the dorsal pair in the anterior
third, but specimens with more posterior placement of the
retractar muscle were also found, Skin gray or grayish whire
to dark gray, somerimes brewn, Skin sometimes coversd with
small papillac. Two nephridia, shorr and free from rhe body
wall. Large variarion in morphology, with up tv abour 100 ten-
tacles, although this number is found only in lange specimens
(Fipure 34).

[ITSTRIBLITION. This is 3 widely discribured cold-
water and cosmopolitan species accurring in all sectors of the
Arlanoie, Arcoe, and Antarctic Qceans ($0*N ta 78%3) and north
of 30N and seuth of 30°% in the Pacbic, However, it is not
known to be i the Indian Ocean (Cutler, 1994). Trs depth range
is T=3.300 m, but it 15 usually found ar deprhs less than 300 m
{Cutler, 19941, Ir is found in all Arctic seas, including in the Bar
enes Sea (Garbul and Anisimava, 2012), around Svalbard (Fedea
and Murina, 2007), in the Canadian Arctic (Frank, 1983}, and in
the East Siberian, Lapeev, and Okhotsk Seas (Murina, 1877}, Ir

has been reported from both the Bering and Chukchi Seas
ring, 1977, 1945, pers. comm. ).

Golfingia vulgaris vulgaris
(De Blainville, 1827)

MATERIAL, 13 specimens on mud, sand, gravel
rocky bottoms, from deprhs 43-130 m. COMIDADS:
igr.) 29 (Hanna Shosl), COMIDALD: sro 30 (Barrow
§W1,17: ae. 2 (souch of Saint Lawrence Island), st 24, 15
eastert Chulchi Sea; Figure 41,

DESCRIPTION. Large, cvlindrical worm, with
up o 100 mm, vsually about 20-45 mm. Incrovert shores
the trunk with simple, dark, scarered hooks (up to 3049
Four retractur museles, anterior pair more dorsally places 8
posterior venrral pair. Ventral pair originating in the middle
of the cunk; and the dorsal pair arising posterior to anus. '
gray and dark gray, both ends af the rrunk dark and hesvils
pillared. Two shorr nephridia, open anterior 1o the anus.

DISTRIBUTION, This is a cold-water and
polisan species veourring primacily in the northeastern
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FIGLIRE 5. Locasion of stations where Nephasonma digphanes sorngaton (black dots), Nephasoma diaphanes diaphanes

{elark wrav duoes), or both (lighe gray dogs! wers found.

Ocean, micluding around Greenland, Scandinavia, and the Brir-
ek Isles, bur ir is abgent in the wesrern Arlanrie Ocean (Curles
1994), Irs deprh range 35 5-2,000 m, bur it is usually found ac
Jepeths of 10-300 m (Cutler, 19940, It was found in che Barenes
Sca (Garbul and Anisimova, 2012), Svalbard (Kedra and Mu-
rina, 2007], and the Karsk and Okhatsk Seas (Murina, 1977). It
15 reported frum the whole Bering Sea and rarely in the Chukghi
Sea (Mupina, 1977, 1983, pess. comm.).

Genus Nephasoma Pergament, 1940

Nephasema diaphanes diaphanes
(Gerould, 1913)

MaTERiar, &7 specimens on mud, sand, and silt, ofren
in foraminiferan teses, from depehs of 38=130 m. COMIDAOS;
s, 3, 11, 27, 31. 50, ST {Hanna Shoal). COMIDATD: s, 15,
1013, 1014, 1015 (Hanna Sheal), HLYOT02: <t 8, 23, 25, 29
(south of Same Lawrence Island), RUSALCA: st 7, 20 {south-
easterts Chubieht Sea), ar, 143 (west of Wrangel Island), sr. 148
inorth of Wrangel lsland), SWL10: st 14, 15 (south of Saint
Lawrcnee Island), st 23 (Chirikov Basin), SWL11: st 4 (south of

Sain: Lawrence Island), e 10, 17 {Chirikov Basin), 5. 32, 23,25
isoucheaseern Chukehi Sca; Figure 5).

DESCRIPTION, Small, slender worm, 1=3
Small, scattered hooks up to 5-20 pm, short, rounded rentacss
lar lohes. Two retracror muscles, originates in various locatic
skin rransparent and thin, with small papllae. Often in fora
nilersn tests.

(IS TRIBUTION. It is a cosmopolite specics with wd
ranging vertical distribucion (Cacler, 1984} It 15 the most cose
mon sipuneulan i deep-ses communitles (Cutler and Cuss
19871, In Arcric waters it has been reporeed from Svalbard, S5
Barents Sea, the Karsk Sea, and the Okhorsk Sea. This speos
inhabics sill, sand, and mud and 5 often tound in foraminifes
rests. small palvechaere ubes, and mollusk shells [(Cutler, 195
It is reported from the southern Bering Sea {Murina, 19771
Chuakehi Sea (Murina, pers. comm. .

Nephasoma diaphanes corrugatum
M. Cutler and Cutler, 1986

MATERIAL. &4 specimens found on mud, sand, &8
pravel and rocky bottoms, from depths of 43-130 m, COMIDASS
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51 (Barrow Canvon). COMIDATD: st50 (Barrow Canyoni,
002 s 8 (south of Saint Lawrence Tsland), RUSALCADS:
s (Herald Canyonl, SWLZGLD: 56 14, 15, 16 {sputh of Saint
erice Island), 20, 21 {Chirikov Basin], SRL2011: st 3 [south
et Lawrence lstand), 23 (Chirikey Basin), 29, 31,:32, 33

wow Canyon; Figare 31

DIESCRIFTION, Szll, slender worm, 1=3 mm, small,
ered Hooks [5=25 ump short, rounded tentacilar Jubes:
cerractor uscles, criginanmg in Varous locations. Skin
o —anslucent tw opague, heavily papillated at borh ends of the
= Papillae on the posteniar end of the body dacker than o
¥ pesrrounding skin,

INETRIBUTION. This is a widely distributed specics
< broad latitudinal range from the Adantic and Pacific [Cut-
e 1994). Fuund ar depshs from 80 o 000 m (Cutler, 1994

ecci-Papadupoulou eral., 1999 ar sandy silt or clay bottom,

Nephasoma eremita (Sars, 1851)
! RIAL. 1 specimen, gravel botom, 130 i,
AL st 50 (Barrow Canyon).

B==CRIPTION. Trunk 22 mm, introvert the same

.4 e ;
L a5 srunk’s, no hooks, shoet senracles. Single pair ob

cerractor tnuscles arising trom the middle af che tunk, Skin
dark. no papillae,

DHSTRIBLTION. [his species = often found in the
Acctic, Norch Atlantic, and Ancarcric but is rare in the eastern
Pacilic (Curler, 13941, Irs depth range is 20-2.000 m. To is fuund
un the Barents Sea (Gurbul and Anisimova, 2012 around Sval-
bard (Kedra and Mluring, 20071, in the Chikchi, Bering, and
Olkhorsk Seas (Murina, 1977}, und in the East Siberan Sea (Mu-

TiNd, pers. COMmim. b
Famity GOLFINGIIDAE

Genus Phascolion Théel, 1875

Phascolion strombus strombus
(Montagu, 1804)

MAaTERIAL, 439 specimens tovnd onmud, sand, mravel,
and rocky bottoms, frem depths of 34-130 m, with the highest
numbers m the southwesern | Bussian coust) and southeastern
i Alaskan consr Chuheli sea and Barcow Canven (Figure 6L

1S CRITTION. Variable budy shape, often in gasrro-
pods shells and Pectinaria cupes, Trunk up to 20 mm, introvert
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longer than the rrunk, Abour 20 tentacles around the mouth and
scattered, clawlihe hooks. Ar the rrunk base holdfase papillae
with chirinized horders (Figure 311,

[METRIBUTION, This 15 8 common npucth Atlantic
and Arcric species, with a depth range of 1-4,030 m, bur it pre-
furs shallow habitars. It is found in the Barents Sea (Garbul and
Ardsimeva, 2012}, Svatbard (Kedra and Murina, 2007}, Cana-
dian Ascric (Frank, 19830, and East Siberian, Laprey, and Ok-
howsk Seas (Murina, 1977). It is reporred from rhe whaole Bering
and Chukchi Seas (Murina, 1977, 1983, pers, coumin, ),

CONCLUSIONS

Previously, seven species were recorded from rhe northern
Bering and Chukchi Seas: Murina (1983, pers. comun.) reported
twa other species in the Bering and Chukcht Seas: Neplasoma
abrpssornmn abvssornm and Nephasama {illjehargi. Noth species
have bathyal to abessal depth range, and in Murina’s reports
these species were found ar deprhs of 300 and 150-830 m, re-
spectively (Cutler and Cutler, 1987; Kedra and Shields, 2071).
This study focused only on shallow shelves; the deepest station
sampled was in Barrow Canyon (130 m), and all ather sampling
stativns ranged between 2% and 80 m. Nepbasona diaphanes
corrugatisr has not been reported belore, However, the reason
may he a resulr of ravonomic nomenclature confusion: this spe-
cies was introduced in 1986, two vears after the last of Murma’s
papers on the Pacific Aretic were published. However, according
to the newest taxonomic classificarion, this species was found
previously in the southern Bering Sea (identified as CGolfingia
schneiter), On the basis of the present work and Murina’s work
{1477, 19835, pers. comm. |, we can list cight sipunculan taxa that
are present in this area (Table 1).
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