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ABSTRACT 
A n ew spe cies of the genus Proceraea (Polych aera, Sylli
dae, Au to lytinae ) , P rzhavskyi, is described. Many speci
men s of thi s sp ecies at different sta ges of development 
were found with in the hydrothec ae and mucou s tu bes 
a ttac hed to co lo n ies of the sertulariian hydro zoan Alneti
naria tu rgid a (Clark, 1867) at th e coas t of Mednyy Islan d, 
th e Co m ma nder Islands, Northwest Pacific, 5-12 m 
depth , in August 1986. Larvae a nd juveniles are present 
within th e hydrothecae from ve ry earl y stages of devel
op me nt, which appears to be direct. This is th e first re
port o f a pol ych aete with symbio tic lar val stages and 
free-living adul ts. The smallest speci me ns have a yolk, a 
sing le pair of eyes, and a tuft of short cilia a t the apical 
part of prostorniurn , but lack setae. As lar vae gro w, the 
yolk a nd th e tuft of cilia disappear. Setae and dorsa l cir 
ri appear o n several anterior segments, th e phar ynx de
velops, an d j uven iles start feeding upon the h ost. Fin ally, 
they occ u py the entire cavity of the hydrothecae. A co n
sp icuo us tubular addition to the hydrotheca is fo rm ed 
d ista lly as a result of infestation. Upon reaching 10-11 
se tigers, the juveniles leave the hyd rotheca , build mu
cous tubes attached to the stem o r bran ch es of the 
co lo ny and continue their growth up to th e ad ult stage. 
The proventriculus and the teeth of the tr ep an are 
fo rme d when the worms leave th e hyd roth ecae . Unl ike 
Autolytus all the stages lack ciliary bands on th e body. A 
fe ma le sto lo n (sacco n e re is) was exa mi ne d . Proceraea 
n havs kyi differs from clos ely relat ed species , P. okadai 
a nd P. mukaishimu s, in str uc ture o f the trepan a nd 
len gth of head a ppe nd ages and nu ch al e pauleues. 

Keywords: Pol ych aeta, Syllidae , Proceraea , symbio tic la r
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INTRODUCTION 

Syllids are generally small or very small free-liv
ing worms, which crawl among the algae or live 
interstitially within coarse sediments. How ever, 
th ere are about 18 species of syllids reporte d as 
commensals and 10 spec ies are co nside re d to 
be parasites of sponges, cn idar ians, decapods, 
echinoderms and ascidians (Martin & Britayev 
1998 ) . 

Members of one of th e four subfamilies of 
syllids, the Autolytinae , ar e specialised ca rn i
vores of colonial animals, like bryozo an s and , 
especially, of hydrozoans (Fau chald & Jumars 
1979) . There is a specificity in feeding habits, 
so that an autolytine species usually feeds on 
only one or a few species of hydroids. When al
gae, boulders, or the surface of bivalves were 
observed as habitats of Autolytinae , th ese sub
strates were usually covere d with hydrozoan 
colonies, suggesting a close association be
tween the autolytines and hydrozoans (Gid
holm 1967). 

Reproduction in thi s family is particularly in
teresting and usually co r res ponds to th e classi
ca l subfamilies (Franke 1999) . Most species of 
Syllidae undergo marked morphological, be
havioral and physiological modifications con
nected with sexu al reproduction. In th e case of 
Autolytinae epitocous modifications involve 

mailto:GSMP@ccuam3.sdi


106 T. A. BRITAYEV & G. L. A. SAJ'J-MARTIN 

transformation of poste rior end into a sex ual 
stage (sto lon) . The adults pro duce a male 
"polybostr ichus", or a fem ale "sacco nereis'', sto
lo n, or a chain o f sto lons; these ar e morpholog
ica lly di ffe ren t from th e ad u lt "stock". Gametes 
fill eac h sto lo n . Wh en mature . the sto lons are 
successively budded off fro m the stock (Franke 
1999 ). In many cases, eac h sacconereis pro
d uces a ventral sac co ntaini ng the ova , wh ich 
are fertili zed by th e poly bostrichus. T he pelagic 
life of the larvae af te r be ing rel eased from the 
brood ing sac is re lative ly short (Schiedges 
1979; Quian & Chia 1989) . 

We have foun d a special type of reproduc
tion in a new species of Proceraea, a member of 
the Autolytinae. The fir st report on the associ a
tion of this Proceraea sp . with se rtularii an hy
dro ids was publ ish ed recen t1y (Britayev et al. 
1998). T he infor mati on pre sented here in
cludes th e description of the new species as 
well as th e main phases of its lar val and postlar
val development. and so me details of its repro
ductive biology. 

RESULTS 

P rocer a ea rzhavsky i sp . nov. 

(Fig. l A-E) 

Ma terial examined. - Mednyy Islan d (Com ma n
der Islands), Glad kovskaya Bay. 54 °44 ' N. 
167 °45 -E. 6 m, on the hydroid Abietinaria turgi
da, holo type (ZMMSU 849, an te rior fra gm ent) 
and four para types (ZMMSU 850-853) , coIl. 
vv. Oshurkov. 

Description . -Length of holorype 10.2 mm (pos
terior end missin g) , wid th of se tige r 10 withou t 
parapodia 0.35 mrn, 50 se tigers. Length of 
paratypes 3.0 - 4.8 mrn , wid th withou t par ap o
dia 0.25 - 0.55 m rn, 32 - 49 se tige rs. Bod y elon
gate, slend er, preserved mater ial withou t co lour 
ma rkings, with out ciliary bands. Pro sto mium 
(Fig. IA) ova l, sligh tly bro ad er th an long. with 
two pai rs of red dish eyes in trapezoida l ar
ra ngemen t; eyes of an terio r pair sligh tly la rger 
th an posteri or ones; med ian an ten na 1.5 tim es 
as long as lat eral ones, ext ending to se tige r 4 or 
5 , o riginating be tween posterior pair of eyes; 
lateral anten nae arising from anterior margin 
of pros tomi um, between an terio r eyes; anten
nae with out articul ation ; palpi medially fuse d; 
dorsa l ten tac ular cirri 1.5 times as long as ven
tra l ones, nearly of th e same len gth as lat eral 
anten nae , both without articulat ions. Two 
nuchal epaule ttes star ting fro m posteri or edg e 

of prostomium an d extending pos tero-Iaterally 
to se tige r 3 or 4. Do rsal cir ri re lative ly lon g, of
ten un equ al in len gth. 

Parapodia (Fig. ID) uniramous, ventre-later
a lly di rected , parapodia swollen in holo type 
and two par a types (poster ior o nes more swo l
len th an an te rio r ones) , each with 2-15 com
po und setae an d 2-3 ac icu lae; n umber of se tae 
in parapodia progr essively decreasin g pos teri
o rly. Compound se tae (Figs. IE, 2F, 5B) with 
dis tally biden tate blade and d istally spinose 
shaft. Bayonet setae found in j uve ni les only 
(Figs. 2E, 5C) . Pygid iu m (Fig. 1F) with two long 
an al cirri. 

Ph a rynx (Fig. IB ) long, provided with tre
pan (Fig. IC) of 9 large teeth. each alt ernating 
with 2-3 small ones; proventriculus short in 
setige rs 14-17 (ho lotype) . Number of muscul ar 
rings in proventriculus variable (35-43. 43 in 
holotype ) . Length of d istal st raight part of 
p ha rynx 0.95 mrn , len g th of co iled basal part 
4.63 m m, length of ovo id proven tr iculus 0.95 
mm (h olotype). 

Remarks. - The sha pe of bayo net se tae, elo ng ate 
taper ing do rsal cirri an d absence of ciliar y cov
er are characte ristics of the ge n us Proceraea. 
The compo und setae ar e simi lar in shape to 
th ose of Au tolytus okadai Imajima, 196 6 (proba
bly a species of Proceraea), but Imajima 's spe
cies di ffer be cau se (1) its trepan has on ly 9 
sma ll teeth alt ernating with th e 9 lar ge o nes; 
(2) its n uc hal epa ule ttes ex tend through only 
one segm ent; and (3) two do rsal lon gi tudinal 
blac k bands ex tend throu gh out th e body. A u
tolytus mukaishimus Imaj ima, 1966 (probably al
so a Proceraea) has a trepan like that of P. 
rzhavskyi, but with even more sma ll teeth be
tween the large teeth. It also seems different in 
having (1) lon ger head appendages ; (2) 
n uc ha l epa ulettes co nfined to o ne segment; 
(3) som e body pigmentat ion. 

Etymology. - The new species is named in hon 
ou r of the polychaetologist Alexa nder V. 
Rzhavsky, who drew our a tte n tion to it and pro
vided th e material. 

Morphology of larvae and j uven iles 

Achaetous larvae (Figs. 2A-B, 3C) . - Achae tous 
larvae were fou nd in th e hydro th ecae a t the 
base of the polyps (Fig. 3C). T he spi nd le
sha ped body widens at segme nts 2-3 (Fig. 2A) , 
with flattened ven tral su rfac e and co nvex dor
su m. The smallest specimen was 230 pm long. 
There are 10-11 seg ments , but th ey a re difficult 
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Fig. 1. Proceraea rzhavskyi sp. n. - A, anterio r end in dorsal view. - B, details of proboscis; ph s = pharyngeal sheath, 
prov = p rove ntriculus . - C, trepan with n in e large teeth alt e rnating with 2-3 small teet h . - D, par apodi um of se tige r 
11 - E, d istal e nd of compou nd seta . - F, poste rio r e nd (dorsal view) . Scale: A =0.7 mm ; B, F =0.5 mm ; C =40 prn ; 
D =0.3 mm ; E =5 p m . 

to count since the borders of the poste rio r seg
ments a re ind istinct. Prosto mium is rounded 
with one pai r of eyes, three rudimentary anten
nae and a sma ll api cal tu ft o f cil ia. Pygidium 
bilobed with two ova l an al cir ri. An acc um ula
tion of yolk gran ules is still visible in anterior 
widen ed part of th e body. 

Du rin g lar val d evelopmen t and growth the 
amount of yolk decreases, th e api cal tuft di sap
pears, and th e pharynx an d an terior dorsal cir
ri are fo rmed (Fig . 2B). Ph aryn x is not func 
tioning, and nutri tion is p ro bably dependent 
on yolk at th is stage ; this is supported by the 

fac t th at these small worms coexist with undam
aged host polyps (Fig. 3C) . 

Early juvenile (Fig. 2C) . - Setae first ap pear in 
th e an te rio r segments when th e la rvae re ach a 
length of 450-500 11m. The tentacular segment 
has a sing le pai r of tentacul ar cirri. Dorsal cirri 
are fo rmed posteri orl y. The number of seg
ments does no t in crease. At this stage th e 
worms probabl y start to feed on th e polyps, 
sin ce th ese ten d to become fragm en ted and re 
duced in size (Fig. 3C) . We ca ll this an early j u
ven ile stage . 
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Fig.2. Proccraea rzhauskyi sp. n. - A, ac ha e to us larv a with yolk gr anules and api cal tuft of cilia. - B, ac hae to us lar va with 
dorsal cir ri. - C, juven ile with two pairs of eyes an d se tae on ante rior segments. - D, juvenile spec ime n in modified 
hydrothcca with head di rected towards base of hydro theca; arrows indicate dark pigment granul es (dpg) ch aracter
istic fo r hydroids; ph =pharynx; pz =prolife rat io n zone . - E, sim ple bayon e t se ta . - F, co mpo un d se tae . Scale: A = 

150 pm ; B-D = 180 prn ; E, F =20 pm . 

Ju veniles in thecae (Fig. 2D) - The juven iles oc
cupy e ither th e base of th e th eca Uug) o r the 
whole theca, including its di stal part (Fig. 2D). 
The body be comes slender, vermiform, 0.9-1.0 
mm long. The prostomium develops three an
tennae, all about the sam e length, and two 
pairs of eyes. The number of se tige rs is about 
10-11. Granules of dark pigm ent are visible 
through the intestine walls. Their colour and 
size are similar to granules in th e pol yp 's tissue. 
Two types of setae are present: 2 - 5 bayonet se
tae (Fig . 2E), with wide proximal part, and one 
compound seta (Fig. 2F) with the secondary 
tooth larger th an the terminal one. At thi s 
stage, the host polyp ha s disappeared and the 
modified theca is completely oc cup ied by the 
polychaete (Fig . 3B). 

Ju veniles in mu cous tubes (Figs. 3D, 4A-C) - Juve
nil es I mm lon g leave the th ecae and produce 
mu cous tubes at tached to the hydroid co lony's 
stem or branches (3D). The smallest of these 
specimens has th e same number of setigers ( l O
II ) as the stage inside th e thecae. New seg
ments, are produced in the narrow zone just 
preceding the pygidium. The boundaries be
tween neighbouring segments are indistinct. 
The number of segmen ts and length of head 
appendages and dorsal cir ri increase in the 
growing juveniles. 

One specimen 2.5 mm lon g has 28 setigers. 
The prostomium (Fig . 4A) is as long as wide, 
with two pairs of reddish eyes, arranged trape
zoidally. The an te rio r pair of eyes is larger than 
th e posterior pair; in the preserved specimen 
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only the median an te n na is left, its base located 
in fro n t of and between the anterio r pa ir of 
eyes; ex tends bac k to setiger 3 and lacks an n u
lation . T he sing le tentacular cirrus ex tends 
back to se tige r 2. Ventral cirri are abse nt. Dor
sal cirri are short, oval, without ar ticula tion , 
nuchal epau lettes ex te n d posteriorly fro m the 
hind borde r of the p rostomium to middl e o f 
setige r 1. The p roventric u lus is sma ll, ovoi d , in 
setige rs 4 and 5, not yet co m p le te ly developed 
(4B) . The tr epan (Fig. 4C ) has 16 teeth of 
equa l size with po in ted tips like saw teeth. Para
podia are ven tro-latera l, each with 4-9 setae, 
fewer posteriorl y. Eac h parapodium ha s one 
bayonet seta and severa l compound setae with 
distally bidentat e blades. Pygidium with two 
long anal cirri. 

Eco logy 

Location on host. - La rvae and you ng j uveni les 
live ins ide mod ified hyd ro th ecae (Fig. 3A-C) , 
one specimen per hyd ro th eca. Larvae 230-450 
)Jm long m ay share hydro thecae with living 
polyps (Fig. 3C), whe reas juveniles longer th an 
450-500 )Jm occu py hydro thecae with littl e o r 
no host tissue (Fig. 3B). Specimens at least 1.0 
mm long leave the hyd rothecae and produce 
transparen t mucous tubes th at are attach ed 

Fig. 3. Proceraea rzhuoskyi sp . n . - A, bran ch of the hy
droid Abietinaria turgida heavily infe sted with larvae and 
juveniles of the par asite . - B, pos ition of j uve n iles in the 
hydro th ecae . - C, larvae of parasite inside hyd rothecae 
with ne ighbouring living polyps. - 0 , yo ung worm in 
mucou s tu be attac hed to su rface of hyd ro id co lony. 
Scale: A = 3.3 mm ; B-D = 0.8 mm 

along the stem o r a main bra nch of the col ony 
(Fig. 3D). We found 7 inhabited tubes and one 
emp ty tube. All were situa ted in the ba sal o r 
middle parts of the co lonies. T he bottom of the 
tube is usually closed . In most tubes th e an te
rior end of th e worm is directed towards th e 
closed e nd. Tube length exceeds the worm 
length, th e lon gest tu be be ing 4.8 mm long 
and co n nec ting neigh bouring branches of th e 
hydroid colony. Worms living in tubes occur 
more rarely th an earl ie r stages living inside hy
drothecae. No col ony (or large branch) had 
more than one worm in a tube. 

Hydrothecae modifi cation. - Normal unmodified 
hydro thecae are sho rt, j ug-shape d and closely 
attached along th e stem o r bra nc hes (Fig. 3B
C, 5A) . Hydro th ecae inhabited by worms each 
co nsists o f two parts: a basal j ug-shape d part, 
similar to a normal hyd rotheca , and a long, 
tubula r distal part (Fig . 3B-C, 5A). In all, 222 
specimens of P rzhausksi' were fo u nd inside 
modified hydrothecae of Abietinaria turgida, 
one in an unmodified hydrotheca, and one in 
an unmodified gonotheca (a un iqu e location ) . 
Larvae were usually found at th e bases of th e 
p olyps (Fig. 3C). These observations suggest 
th at a polyp respond to larval infesta tio n by ex
tending its body upwards and lengthening the 
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Fig. 4. Proceraea rzha usksi sp. n . Youn g worm from mu cou s tub e . - A, co m ple te specinel n , do rsal vi e w, - B, proven· 
iri culus. - C, tre pan with 16 saw-like tee th. Sca le: A = 1.6 mm ; B = 0.1 mm • C = 10 Ilm . 

di stal cylin d rical part of the theca. AI; a result , a 
good she lte r is formed for th e gro wing para
site , which eve n tua lly repl aces the host polyp . 

Percentage infested. - The evalua tion is based on 
co unting in 6 colonies or col ony fragments of 
A bietinaria infested by Proceraea. The number of 
hydr o thecae per co lo ny varied fro m 67 to 1103, 
th e n umber of sym bio nts per co lony var ied 
from 8 to 74. In fested hydrothecae varied from 
3.8 to 33 % of th e total number. 

Diet. - The foll owin g data support the hypothe
sis th at the juveniles active ly feed o n th e po lyp 
tissue: (l ) unlike larvae coexisting with host 
p olyps, juveniles were always fo un d with host 
fragmen ted , or reduc ed in size , or without 
host ; (2 ) pigmented g ranules charac teristic of 
th e po lyps were obse rved in th e gut of the poly
chae tes (Fig. 2D); (3) so me j uve ni les were see n 

to have th eir head in serted into th e th ecal 
open ing of neighbourin g polyps. 

DISCUSSION 

Fauchald (1977) consid e rs absenc e of segmen
ta l ci liary bands as a d iagn ostic cha racter for 
the ge n us Proceraea, and suc h "trochs" are in
deed ab sent in larvae and juveniles of P 
rzhavskyi. Only larvae in th e ea rl iest stage bear 
a rudimentary cilia tio n in fo rm of an a pical 
tu ft. In co ntrast , the larvae of AUlolytus alexa n
dri Malmgren , 1867, have , at the stage of setal 
formati on ("nectochae tae ") , not only an apical 
tuft, but also an acrotroch , telotroch and me ta
troch, and a wide ventral ciliary band ext end
in g from mouth to pygidium (Q ian & Ch ia 
I989) . A. alexandri has a pelagic larval phase of 
1-2 weeks durati on . For pelagic larvae, th e cilia 
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Fig. 5. Procem ea rzhnuskyi sp. n . Scan ni ng electron mic rographs . - A, bra nch of the hydroid Abietinaria lu rgida, a rr ows 
indicate modifi ed hydrothecae . - B, co m pound set a. - C, sim ple bayonet set a. 

have two important functions - senso ry an d lo
comoto r y (Svesh nikov 197 8; Nielsen 1987 ) . Re
duction o f larval ciliation is connected with loss 
of active movement and substrate or host 
recognition, i.e., with th e a bse nc e of pelagi c 
and sea rching stages . 

Two possibl e ways o f Abietinaria infest a tion 
could be supposed: ( I ) settlement of plankton
ic larvae o n th e hyd roids with subseq ue n t inva
sion of hydrothecae, (2) ovipos itio n d irectly in
to hydro thecae by gravid females. Settlement of 
plankton ic larvae o n a h ost is probably co m
mon among symbiotic polych aetes (Marti n & 
Br itayev 199 8) , but our data rel ating to Procer
aea point to th e second of the two possibili ties , 
because a bse nce of cilia tion in P rzhavskyi lar
vae indicates loss of the early search ing stage, 
and th e occurre nce o f o n ly o ne larva o r j uve
nil e in each infested hyd ro theca in d ica tes 
ovipositio n. Settlement from plankton ic lar vae 
wo uld be expec ted to p roduce random or ag
gr egated distribution of la r vae . Finally, it seems 
unlikel y that such delica te larvae co uld en te r 
th e hyd rothecae th rough crowns of tentacles 
armed with nernato cysts . 

At thi s point the question ari ses, how is the 
spec ies d ispersed ? Gid ho lm ( 1966) d escribed 
epigamic reproducti on in severa l species of Au.
tolstus lacking polybostri cbus a nd saccone re is 
stages, but we found a sacconereis of P 
rzhavskyi in sid e a m ucous tube a ttac he d to the 
bran ch of A bietinaria. Hence we suppose that 
th e spec ies produces sexua l stol ons as in o the r 

Au tolytinae; aft er fe r tilization o f eggs, the fe
mal e sto lon probably swims to find a co lony of 
Abietinaria turgida, se ttles o n a branch, and 
moves ove r th e colo ny ovipositin g in the hy
d roth ec ae . 

To sum up, we hyp othesize th at the life cycle 
of P rzhaosksi co ns ists of five ph ases, with ph as
es 1-3 and 5 symbiotic, an d o n ly phase 4 free
living , viz.: (1 ) larvae in hyd rothecae co ns um
ing their yolk; (2) j uveni les in hyd rothecae 
feedin g o n th e host polyps; (3) juvenile and 
ad ults living in mucous tubes a tta ched to 
co lony stems or bran ch es an d feed ing o n 
pol yps ; (4) swimming sacconereis and poly
bostrichus stages re sponsible fo r disp ersion ; 
(5) saccone re is stage th at se ttles on a new 
colony an d ovip osits. If thi s is th e case, the life 
cycle o f P rzhavskyi would be markedly differ
ent fro m those known for othe r Autolytinae 
(e .g., Malaquin 189 3; Potts 1911 ; Allen 1921 ; 
Cognetti 1953; Schiedges 1979; Garwood 
1991 ) . 

Life cycles with larvae parasitizing th e hosts 
a re not frequent a mong marine a n im als. Well 
kn own exam ples in clude co pe pods belonging 
to the family Monstrillidae , with larvae para
sitizing sabe llid pol ych aet es, to becom e pelagic 
ad ults (Gotto 1978), an d pantopods with car
nivo rous ad ults a nd larvae pa rasitizin g cn idari
ans (Dogie l 1948). Malaquin (1893) reponed 
o n th e development of A u tolytus edioardsi. This 
spec ies has non-pelagic larvae, lives o n br y
ozoan s and hydroids, in wh ich the eggs a re 
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placed on the branches, not inside the hy
drothecae. P rzhavskyi seems to be the first syl
lid found to have parasitic larval stages. 

Some symbiotic polychaetes may produce 
scars, galls or blisters on their cnidarian hosts. 
Myzostomids live in galls or cysts on their 
echinoderm hosts (Grygier 1988). Lumbrineris 
[labellicola causes grooves in the skeletons of 
their scleractinian hosts (Zibrowius e t al. 1975 ; 
Miura & Shirayama 1992 ). Scaleworms Har
mothoe melani cornis and Gorgoniapolynoe spp. in
vad e gorgonian and stylasterid corals, causing 
the hosts to grow around them , and thus to 
form tubular galls whi ch shelter th e worms 
(Britayev 1981; Pettibone 1991) . There is at 
least one gall-forming species am ong syllids 
(Wrigh t & Woodwick 1977): Autolytus penetrans 
induces the formation of small galls on the sur
face of its host, the stylasterid (h ydrocoral ) Alto
pora californ ica. However, prior to this descrip
tion of P rzha vskyi living on Abietinaria turgida, 
th ere seems not to be an y acc ount of a poly
chaete modifying hydrozoan hydrothecae . 

MATERIALS AND METHODS 

The host species, Abietinari a turgida (Clark, 
1867), is recorded from the North Pacific, from 
th e Bering Sea westwards to Sakhalin and the 
South Kurile Islands, and eastwards to San 
Francisco , and in the Arctic Ocean from the 
East Siberian Sea and th e Canadian Arctic. The 
colonies are a tta ched to hard substrates at 
depths ranging from the littoral zone to 140 m 
(Frazer 1937 ; An cul evich 1987), and between 5 
and 130 m off the Commander Islands. Ac
cord ing to Ricketts et al. (1985) , A . turgida 
colonies ma y be up to 16-17 em high . Thejug
shape d hydrothecae are closely crowd ed along 
th e stem and on th e relatively short branches. 
The o rifice of each theca is closed by a thin 
transparen t cover (Ricketts e t al. 1985) . 

About 27 samples of A. turgida from differ
en t localities near Bering and Mednyy Islands 
(Commander Islands) and some additional 
samples from Kamchatka and th e North Kurile 
Islands were studied . Hydroids of A. turgida 
with modified thecae containing the syllids 
were found in two samples only. The material 
has been fixed in 4 % formaldehyde in seawater 
and then preserved in 70 % e thanol. More than 
200 larvae and juveniles were found inside hy
drothecae and 12 subadult and adult worms 
were inside mucous tubes attach ed to the 
col onies. In addition, several adult and sub

adult specimens were found on the bottom of 
j ars containing infested hydroid colonies. The 
type series is deposited in the collectio ns of the 
Zoological Museum of Moscow State University 
(ZMMSU). All the other specimens are in the 
collection of the A.N . Severtzov In stitute of 
Ecology and Evolution (Moscow) . 

The drawings were prepared using a com
pound microscope provided with interference 
contrast optics (Nomarsky) and a camera luci
da drawing tube . Scanning electron micro
scope (SEM) micrographs were made after crit
ical point drying and gold co ating (300A) a t 
SIDI (Servicio Interdepartamental de In vesti
gaci6n) of Univ ersidad Autonoma de Madrid. 
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