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Vasily I. Radashevsky and Hwey-Lian Hsieh (2000) Polydora (Polychaeta: Spionidae) species from Taiwan.
Zoological Studies 39(3): 203-217. This report discusses 5 species of the genus Polydora (Polychaeta:
Spionidae) from the shallow waters of Taiwan and off mainland China. These include P. cf. agassizi Claparéde,
1869, P. cornuta Bosc, 1802, and 3 new species: P. fusca, P. triglanda, and P. villosa. Polydora cf. agassizi
inhabits mud tubes on the surface of a horseshoe crab; P. cornuta and P. fusca inhabit mud tubes on soft
bottoms while P. villosa bores into skeletons of living corals. Polydora triglanda is both a shell-borer and a tube-
dweller, and no morphological differences were found between individuals from the 2 habitats. Five species are
described and illustrated, and a key is provided for their identification. Polydora species with black bands on the
palps, median antenna on the caruncle, and needlelike spines on the posterior notopodia are reviewed, and their

morphological characteristics are compared.
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Spionid polychaetes from Taiwan have not yet
been the subject of systematic study and to date only
1 species, Pseudopolydora diopatra Hsieh, is de-
scribed from the region (Hsieh 1992). In recent stud-
ies on macrobenthic communities, a large number of
spionids was collected along the western coast of
Taiwan and from Kinmen lIsland, located just off
mainland China (Fig. 1). Eight Pseudopolydora spe-
cies found in these investigations have been de-
scribed (Radashevsky and Hsieh 2000). The
present paper deals with 5 Polydora species from
the region. They are described and illustrated. A key
is provided for their identification. The type and re-
presentative materials are deposited in the Institute of
Zoology, Academia Sinica, Taipei, Taiwan (ASIZW),
the Institute of Marine Biology, Vladivostok, Russia
(IMBV), and the National Museum of Natural History,
Smithsonian Institution, Washington, DC (USNM).
Detailed information about samples is given under
the “Materials” paragraph for each species in the
“Systematic Account” section. Unless otherwise
indicated, the samples were collected by H. L. Hsieh.
The number of specimens in a sample is given in

parentheses after the museum abbreviation and re-
gistration number.

SYSTEMATIC ACCOUNT

Key to identification of Polydora species from Taiwan

1. Median antenna present on caruncle..............ccccoceeeeveenen. 2
Median antenna absent on caruncle ................c..ccceeie 4
2. Black bands present on palps in individuals with more than
60-100 segments; dorsal superior capillaries present on
segment 5; bores into mollusc shells or inhabits mud tubes

......................................................................... P. triglanda
Black bands absent on palps; dorsal superior capillaries ab-
sent on segment 5; inhabits mud tubes .................ccco.... 3

3.  Separate needlelike spines present on posterior notopodia;
black pigment scattered on head and anterior segments;
caruncle to end of segment 2; ventral capillaries present on
SEIMENT S ..o P. fusca
Needlelike spines absent from posterior notopodia; black
scattered pigment absent from body; caruncle to end of seg-
ment 3; ventral capillaries absent from segment 5 .............
........................................................................... P. cornuta
4.  Black bands present on palps; major spines on segment 5
with small lateral tooth; inhabits mud tubes.........................
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Black bands absent from palps; major spines on segment
5 falcate with lateral tooth or flange on 1 side and a shelf
having a rough edge on the other side of distal end; bores
INtO COrals ....c.ooiiiiiiiiii e P. villosa

Genus Polydora Bosc, 1802
Polydora cf. agassizi Claparéde, 1869

(Fig. 2)

?Polydora agassizii Claparéde, 1869: 314-318, pl. 22, fig. 1.
?Polydora ciliata: Carazzi, 1893 (Part.): 17-20, pl. 2, figs. 4, 5.
Not Polydora ciliata (Johnston, 1838).

Materials: Fujian Prov., Kinmen Is. off mainland
China, from mud tubes on ventral anterior part of
carapace and walking legs of the horseshoe crab
Tachypleus tridentatus Leach, bought from fisher-
men, 20 Aug. 1998, ASIZW 42 (200+), IMBV 3374
(10).

Description: Largest individual measuring 6.6
mm long and 0.4 mm wide at segment 7 for 65
segments. Black pigmentation often present on dor-
sal sides of peristomium; small individuals often with
remains of larval pigmentation on anterior segments;
body pigmentation absent in large individuals. Pro-
stomium narrow, curved downwards and incised on
anterior margin. Four black eyes forming a square-
shaped pattern usually present; sometimes eyes ab-
sent or reduced to 2 or 3. Caruncle extending poste-
riorly up to middle of segment 3; median antenna
absent (Fig. 2A). Palps extending back for 10-15
segments; with up to 12 paired black bars present
along the palp in individuals having more than 35
segments; each pair of bars located on either side of
ciliated food groove (Fig. 2B).

Segment 1 with well-developed neuropodial
postchaetal lamellae, notopodial lamellae reduced or
completely lacking; notochaetae absent but short
neuropodial capillaries present. Posterior notopodia
with only capillary chaetae. Hooded hooks in neu-
ropodia from segment 7, not accompanied by capil-
laries; hooks bidentate, with slightly curved shaft
having constriction in upper part (Fig. 2C), number-
ing up to 6 in a series.

Segment 5 larger than either segments 4 or 6,
with dorsal musculature overlapping segment 6; with
a bundle of 2-4 dorsal superior geniculate capillaries
(Fig. 2D), curved horizontal row of 4-5 major spines
alternating with pennoned companion chaetae (Fig.
2F), and a ventral tuft of 4-5 short winged capillaries
(Fig. 2E). Major spines falcate, with small lateral ac-
cessory tooth.

Branchiae from segment 7 through 2/3 of body
length, full-sized from segment 8 or 9 to midbody,
then gradually reduced; free from notopodial post-
chaetal lamellae, with flattened surfaces oriented

laterally. Nototrochs from segment 7 onwards.

Pygidium cup-shaped or disclike with distinct
dorsal gap (Fig. 2G).

No gizzardlike structure in digestive tract.

Glandular pouches from segment 7, usually
largest in segment 7, then greatly diminishing in size
and not discernible after segment 10; in the largest
individual, pouches largest in segments 7-10 and
then decreasing through segment 28.

Species gonochoristic, gametes present in both
females and males from segments 18-25 to 35-50.
Median part of male gonoducts enlarged, consisting
of large urn-shaped cells. Female paired gonoducts
terminating externally into 2 separate gonopores on
dorsal side of every except the 1st fertile segment.

Habitat: Polydora cf. agassizi was found inhabit-
ing mud tubes on the ventral anterior carapace and
walking legs of the horseshoe crab Tachypleus
tridentatus. Hundreds of specimens were found to
form a dense aggregation on 1 of 6 examined horse-
shoe crabs obtained from fishermen who caught the
horseshoe crabs somewhere off the coast of Kinmen
Island.

Remarks: Polydora agassizi was originally de-
scribed by Claparéde (1869) from the Gulf of Naples,
in the Mediterranean Sea as a common inhabitant of
mud tubes on soft bottoms. Claparéde noticed yel-
low bands regularly arranged on the palps. Worms
from the same locality were described later by
Carazzi (1893) who reported them as being identical
to P. agassizi and noted that both palp and body pig-
mentation were black. Carazzi (1893) erroneously
synonymized P. ciliata (Johnston, 1838) to P. agas-
sizi. Although P. ciliata has never been described as
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Fig. 1. Map showing localities mentioned in the text.
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having palps with black bands, this synonymy has
been accepted until the present. No Polydora spe-
cies with banded palps has subsequently been re-
ported from the Mediterranean Sea or from off the
European coastline since the 19th century (see
Fauvel 1927, Hartmann-Schroéder 1971 1996).

The Polydora specimens from Kinmen Island fit
most of the morphological characteristics provided
by Claparéde (1869) and Carazzi (1893) for P.
agassizi (see Table 1). They differ in being smaller,
6.6 mm long and 0.4 mm wide for 65 segments, in-
stead of 30 mm long and 1 mm wide for 160 seg-
ments, and in having smaller numbers of hooded
hooks and major spines (usually associated with the
size of the worm). However, black bands were de-
scribed along the lateral sides of the anterior part of
the prostomium and at the sides of the mouth in indi-
viduals from the Mediterranean (Carazzi 1893);
these bands were not observed in the individuals ex-
amined in the present study. Because of these
subtle morphological differences and the wide geo-
graphical separation of the 2 populations, we have
identified the individuals from Kinmen Island as P. cf.
agassizi and defer their final identification until more
information is available about the Mediterranean

populations.
Distribution: ?Gulf of Naples, Mediterranean
Sea; Kinmen Island off mainland China.

Polydora cornuta Bosc, 1802
(Fig. 3)
Polydora cornuta Bosc, 1802: 150-153, pl. 5, figs. 7, 8.
Polydora cornuta: Blake and Maciolek, 1987: 11-15, fig. |

(synonymy).
Polydora ligni Webster, 1879: 119, pl. 5, figs. 45-47. Fide Blake
and Maciolek, 1987.

Materials: Hsinchu Co., Hsiangshan, 24°50’N,
120°54’E, intertidal, on tube of the onuphid, Diopatra
sugokai lzuka, 28 Mar. 1990, ASIZW 43 (1). Tainan
Co., Tsengwen R. estuary, 23°04’N, 120°05'E, <2 m,
mud, 26 May 1995: st. 4M, USNM 186413 (1); st. 4N,
ASIZW 44 (1). Fujian Prov., Tzu Lake of Kinmen Is.,
24°28'N, 118°18’E, < 2 m, sandy or muddy bottom:
st. 2, 28 Feb. 1996, ASIZW 46 (2); st. 3, 28 Feb.
1996, ASIZW 47 (1); st. 4, 28 Feb. 1996, USNM
186415 (5); st. 4, 30 May 1996, ASIZW 48 (3); st. 5a,
28 Feb. 1996, ASIZW 50 (9); st. 5, 30 May 1996,
ASIZW 49 (1); st. 7, 28 Feb. 1996, ASIZW 51 (1); st.
8, 28 Feb. 1996, USNM 186416 (2); st. 8, 30 May
1996, ASIZW 52 (1); st. 10, 28 Feb. 1996, USNM

Fig. 2. Polydora cf. agassizi Claparéde, 1869. (A) Anterior end, dorsal view; (B) palp; (C) neuropodial bidentate hooded hook of segment
7; (D) dorsal superior capillary chaeta of segment 5; (E) ventral capillary chaeta of segment 5; (F) major falcate spines and pennoned
companion chaetae of segment 5; (G) posterior end, dorsal view. A-G : ASIZW 42.



Table 1. Morphological characteristics of known Polydora species with black bands on palps®

Species Reference  Prostomium Median  Caruncle Superior Neurochaetae = Accessory structures Modified spines  Habitat
(anterior edge) antenna (maximal length) notochaetae on segment 5  of major spines on in posterior
on segment 5 segment 5 notopodia

P. agassizi 1,2 incised absent end of segment 3 present present small lateral tooth absent tube-dweller

P. alloporis 6 entire absent end of segment 4 present present subdistal concavity absent borer of hydrocoral
bordered by collar Allopora californica

P. brevipalpa 8 entire absent end of segment 3 absent present lateral flange absent shell-borer

P. limicola 3 incised absent end of segment 3 present?® present small lateral tooth absent tube-dweller

P. maculata® 4 incised 2 end of segment 1 absent absent low lateral flange absent shell-borer

P. narica 5 incised absent end of segment 4 present present small lateral tooth absent commensally? in
and subterminal ampharetid tubes®
cowl-like shelf

P. neocaeca 11 incised absent middle of segment 4  present present lateral flange absent shell-borer

P. triglanda® 12 incised 1 end of segment 3 present present lateral flange absent shell-borer and

tube-dweller
P. uncinata 10 incised 1 end of segment 3 present present large lateral tooth single falcate shell-borer
hook

P. wobberi' 7 incised absent middle of segment 4  present present subdistal concavity absent borer of white

bordered by flange gorgonacean
Lophogorgia sp.
Polydora sp. 9 entire absent end of segment 4 present present large lateral tooth absent?? borer of calcareous

substrata

2 Pillai (1965: 152) reported that in Polydora cavitensis "Each palp has two transverse brown bands, one towards its middle and the other towards its distal end." The bands were not,
however, depicted by the author (Pillai 1965: Fig. 16E). Although black pigment is known to become brown in alcohol, until further examination, the species has not been considered
as having black bands on palps.

® Hartman (1961) did not notice the superior notochaetae on segment 5, but her description implies their presence.

¢ Polydora maculata is also distinctive in that it has bidentate hooded hooks in the neuropodia beginning from segment 9. They begin from segment 7 in all other species referred to in

the table.

9 Polydora narica is known from only a single specimen found in Monterey Canyon, California in about 65 m in association with an ampharetid.

°Black transverse bands present on palps only in individuals having more than 60-100 segments.

" Polydora wobberi is unique among the polydorid species in that it has a prominent and often pleated webbing joining adjacent branchiae from segment 12 to almost the end of the body.
90nly anterior fragments were available (Blake 1996).
References: 1. Claparéde (1869), 2. Carazzi (1893), 3. Hartman (1961), 4. Day (1963), 5. Light (1969), 6. Light (1970a), 7. Light (1970b), 8. Radashevsky (1993), 9. Blake (1996), 10.
Sato-Okoshi (1998), 11. Williams and Radashevsky (1999), 12. present study.
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186414 (2); st. 12, 28 Feb. 1996, ASIZW 45 (1).

Description: Largest individual measuring 9.0
mm long, 0.9 mm wide at segment 7 for 57 seg-
ments. Body and palp pigmentation absent. Prosto-
mium incised anteriorly and flaring laterally. Four
black eyes in trapezoidal arrangement usually
present; 1 individual without eyes and 1 individual
with 2 eyes having small, probably regenerating
head. Caruncle continuing posteriorly up to end of
segment 3; with prominent cirriform median antenna
(Fig. 3A). Palps extending posteriorly for 15-25
segments.

Segment 1 with long, cirriform notopodial lamel-
lae and well-developed neuropodial lamellae; noto-
chaetae absent but short capillary neurochaetae
present. Posterior notopodia with only capillary
chaetae. Hooded hooks in neuropodia from seg-
ment 7, not accompanied by capillaries; hooks
bidentate, with slightly curved shaft having constric-
tion in upper part, numbering up to 9 in a series.

Segment 5 larger than either segments 4 or 6,
with dorsal musculature overlapping segment 6, with
curved horizontal row of 5-7 major spines alternating
with delicate companion chaetae; dorsal superior
and ventral capillaries completely lacking. Worn ma-
jor spines (anterior in a row) simple falcate; unworn
major spines (posterior in a row) with small lateral
tooth and accessory flange. Companion chaetae
closely applied to convex side of major spines; with
broomlike, feathery tips; being bunched on 1 side of
the main stem, hairs of the broom giving the chaeta a

distinctive bifurcate appearance (Fig. 3C).

Branchiae from segment 7, nearly full-sized at
first, absent from a few posterior segments; free
from notopodial postchaetal lamellae, with flattened
surfaces oriented laterally.

Pygidium cup-shaped or disclike with distinct
dorsal gap (Fig. 3B).

No gizzardlike structure in digestive tract.

Glandular pouches from segment 7, usually well
developed until about segment 13 and then diminish-
ing in size.

Habitat: Polydora cornuta was found inhabiting
mud tubes on soft muddy bottoms and was associ-
ated with large tubes of the onuphid Diopatra sugo-
kai in estuarine and coastal intertidal environments.
In some samples, the species was found together
with P. fusca (see below).

Remarks: Extensive literature exists on the biol-
ogy of P. cornuta (most of it referring to P. ligni, a
junior synonym of P. cornuta) due to the ecological
and economic importance of the species. The spe-
cies has often been considered to be a pollution indi-
cator (see Rice and Simon, 1980). Polydora cornuta
is a widely distributed species, found in mud and
sand flats of estuaries on the east, west, and gulf
coasts of North America, and in Mexico, Argentina,
Europe, and Australia. Lee and Cha (1997) reported
on the species in Shihwa Lake on the western coast
of Korea. This is the first record from the north-west-
ern Pacific and is reported here for the first time from
Taiwan and the coast of mainland China.

Fig. 3. Polydora cornuta Bosc, 1802. (A) Anterior end, dorsal view; (B) posterior end, dorsal view; (C) major falcate spines and pennoned

companion chaetae of segment 5. A, B: ASIZW 43; C: ASIZW 47.
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Distribution: Widespread species, probably dis-
seminated through human activities.

Polydora fusca sp. nov.
(Fig. 4)

Diagnosis: A moderate-sized gonochoristic
Polydora species inhabiting mud tubes on soft
bottom. Head and anterior segments with fine scat-
tered black pigment. Prostomium incised anteriorly.
Eyes present or absent. Caruncle reaching end of
segment 2. Median antenna present on the caruncle.
Posterior notopodia with needlelike spines in addi-
tion to capillaries. Segment 5 without dorsal superior
capillaries but with ventral capillaries; major spines
falcate, with small lateral tooth, alternating with
pennoned companion chaetae. Branchiae from seg-
ment 7 through about 3/4 of body. Pygidium cup-
shaped with dorsal gap.

Type materials: Fujian Prov., Tzu Lake of
Kinmen Is., 24°28'N, 118°18’E, < 2 m, sandy or
muddy bottom: st. 5, 28 Feb. 1996, ASIZW 56 (1); st.
6, 30 May 1996, ASIZW 57 (1); st. 7, 28 Feb. 1996,
USNM 186417 (2); st. 7, 30 May 1996, ASIZW 58
(2); st. 8, 28 Feb. 1996, USNM 186418 (2); st. 9, 28
Feb. 1996, USNM 186419 (1); st. 9, 30 May 1996,
ASIZW 60 (2); st. 9, 27 Aug. 1996, ASIZW 59 (1); st.
10, 28 Feb. 1996, ASIZW 54 (holotype); st. 10, 27
Aug. 1996, ASIZW 53 (1); st. 11, 30 May 1996,
ASIZW 55 (1).

Holotype: Anterior 26-segment fragment mea-
suring 6 mm long and 1.0 mm wide on segment 7.

Prostomium, peristomium, and segments pigmented
with numerous black spots; these spots small and
round, scattered on dorsal side of 11 anterior seg-
ments and on ventral side of all segments. Prosto-
mium blunt, with very shallow incision on anterior
margin. Eyes absent. Caruncle extending posteri-
orly to end of segment 2. Median antenna fingerlike,
present on caruncle on level between segments 1
and 2 (Fig. 4A). Palps lost.

Segment 1 with small noto- and neuropodial
lamellae; notochaetae absent but short capillary
neurochaetae present. Hooded hooks on neuropo-
dia from segment 7, not accompanied by capillaries;
hooks bidentate, with slightly curved shaft having
constriction in upper part; constriction weak in hooks
from anterior segments (Fig. 4C) but well developed
in hooks from posterior segments (Fig. 4D); hooks
numbering up to 10 in a series.

Segment 5 larger than either segments 4 or 6,
with well-developed dorsal musculature, not overlap-
ping segment 6; with curved horizontal row of 13
major spines alternating with pennoned companion
chaetae; dorsal superior capillaries absent but 3
short ventral capillaries present (Fig. 4E). Worn ma-
jor spines (anterior in a row) simple falcate; unworn
spines (posterior in a row) with very small lateral ac-
cessory tooth (Fig. 4F).

Branchiae from segment 7 to end of the frag-
ment, full-sized from segment 9; free from notopo-
dial postchaetal lamellae, with flattened surfaces
oriented laterally.

No gizzardlike structure in digestive tract.

Fig. 4. Polydora fusca sp. nov. (A) Anterior end, dorsal view; (B) posterior end, dorsal view; (C) neuropodial bidentate hooded hook of
segment 7; (D) neuropodial bidentate hooded hook of segment 26; (E) ventral capillary chaeta of segment 5; (F) major falcate spines and
pennoned companion chaetae of segment 5. A, C—F: ASIZW 54, holotype; B: ASIZW 59, paratype.
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Glandular pouches from segment 7.

Female with oocytes up to 60 um in diameter
present from segment 21 to end of fragment. Paired
gonoducts revealed with methyl green staining from
segment 22 onwards; gonoducts terminating exter-
nally into 2 separate gonopores on dorsal side of fer-
tile segments.

Variability: The largest individual measures 18
mm long and 1.1 mm wide for 85 segments. Small
individuals are usually unpigmented. In large indi-
viduals the prostomium, peristomium, and some
other segments are pigmented with numerous black
spots (dark brown in alcohol). Pigment spots are
small, rounded, and scattered on both dorsal and
ventral sides of segments. Segments 6 to 10 are
often most intensively pigmented; black pigmenta-
tion is occasionally present on palps and branchiae.
Prostomium is weakly incised on the anterior margin;
the incision is best observed from a ventral view.
Four or 6 eyes are usually present, with the anterior
pair positioned slightly wider apart than the posterior
pair; occasionally eyes are fewer or completely
lacking. Median antenna on caruncle is short, finger-
like, easily damaged, and lost on some specimens.
Palps extend back for 15-20 segments.

All 3 complete specimens in the type series
have separate needlelike spines and 2-3 capillaries
in the notopodia of the 10-30 posteriormost seg-
ments (Fig. 4B). The needles are not gathered into a
tight packet but separated individually and greatly
protrude from the body wall. In 1 complete individual
of 67 segments (ASIZW 59), the anterior notopodia,
except for segments 1 and 5, possesses numerous
winged capillaries which are arranged in 3 distinct
groups or rows. Along the middle notopodia, the
number of capillaries per fascicle gradually de-
creases to about 10 with rows becoming indistinct.
On the posterior notopodia, the number of capillaries
diminishes to 3 or 2 per fascicle with chaetae becom-
ing longer, thinner, and alimbated. In the posterior-
most 20 segments or so, separate needlelike spines
appear in addition to capillaries; the spines become
longer and increase in number posteriorly, to about
20 per fascicle (Fig. 4B).

Dorsal superior capillaries are absent from seg-
ment 5, but ventral capillaries are usually present.
Two individuals were found with ventral capillaries on
1 side but none on the other. On segment 5, major
spines are falcate with a small accessory tooth that
can be observed only in an antero- or posterolateral
view. The tooth is very low and on some spines it
appears like a low lateral flange. Branchiae begin
from segment 7 and continue to segments where
notopodial needles first appear. Pygidium is small

cup- or thin disc-shaped with a dorsal gap or incision
(Fig. 4B). Glandular pouches begin from segment 7,
reach full size from segments 7-8 to 9-10, then
gradually diminish in size over the following seg-
ments.

The species is gonochoristic; gametes develop
in the middle part of the body beginning from seg-
ments 21-23.

Habitat: Polydora fusca was found inhabiting
mud tubes on muddy bottoms in brackish-water
environments. In some samples, the species was
found together with P. cornuta.

Remarks: Some of the characteristics which dis-
tinguish P. fusca from related Polydora species are
given in Table 2. The species is further character-
ized by the presence of scattered black pigmentation
on the head and body, and has a specific adult pig-
mentation which probably develops after settlement
and metamorphosis. It is not the remnants of larval
pigmentation, which is retained in the adults of some
Polydora species. P. fusca is distinctive because of
this pigmentation.

Etymology: The species name, feminine for
Latin fuscus (dusky, tawny) refers to the characteris-
tic black (dark brown in alcohol) pigmentation scat-
tered on the worm’s head and body.

Distribution: Kinmen Island off mainland China.

Polydora triglanda sp. nov.
(Figs. 5, 6)

Diagnosis: A moderate-sized gonochoristic
Polydora species boring into mollusc shells and
building mud tubes on soft bottoms. Body pigmenta-
tion absent. Black bands present on palps in large
individuals with more than 60-100 segments. Pros-
tomium incised anteriorly. Eyes, up to 6, usually
present. Caruncle reaching end of segment 3; me-
dian antenna present. Posterior notopodia with only
capillaries. Segment 5 with dorsal superior and
ventral capillaries; major spines falcate, with lateral
flange, alternating with pennoned companion
chaetae. Branchiae from segment 7 usually to end
of body. Pygidium disclike or cup-shaped with dorsal
gap. Glandular pouches from segment 7, largest in
segments 7-9 and drastically smaller in following
segments.

Type materials: Taipei Co., Tanshui R. estuary,
25°10°N, 121°27’E: st. K-10, 8 m, from an aggrega-
tion of the mussel, Mytilopsis sallei (Recluz), on
muddy bottom, 14 Aug. 1998, ASIZW 61 (200+),
USNM 186420 (40); st. K-11, intertidal, mud, 20
Sept. 1991, ASIZW 68 (5); st. K-11, 5 m, mud, 11
Aug. 1997, ASIZW 67 (1); st. K-11, 5 m, mud, 14



Table 2. Morphological characteristics of known Polydora species without black bands on palps but with median antenna on the caruncle and/or
needlelike spines on posterior notopodia

Species Reference  Prostomium  Median Caruncle Superior Neurochaetae Accessory structures  Modified spines  Habitat
(anterior antenna (maximal length) notochaetae on segment 5 of major spines on in posterior
edge) on segment 5 segment 5 notopodia
P. aura® 12 incised 1 end of segment 3 absent present lateral flange packets of shell-borer
needles
P. bioccipitalis® 4 incised 2 beyond segment 5 absent absent 2 lateral teeth and a absent shell-borer

flange between them

P. cavitensis 3 incised 1 end of segment 3 absent present subdistal concavity absent tube-dweller?°®

P. cirrosa 1 incised 1 end of segment 2 absent absent absent absent tube-dweller

P. cornuta 9,13 incised 1 end of segment 3 absent absent lateral tooth absent tube-dweller

P. fusca 13 incised 1 end of segment 2 absent present lateral tooth separate tube-dweller
needles

P. gaikwadi® 6 incised 1 end of segment 4 absent absent absent absent shell-borer

P. glycymerica 10 incised 1 middle of segment 2  absent present lateral flange absent shell-borer

P. kaneohe 8 incised 1 end of segment 3 present present broad shelf forming acicular coral-borer?®

subdistal concavity spines

P. latispinosa 7 incised 1 end of segment 2 absent present lateral flange packets of shell-borer
needles

P. nuchalis 2 incised 1 end of segment 2 present present absent absent tube-dweller

P. villosa 13 incised absent end of segment 3 present present lateral tooth on 1 side  separate coral-borer

and shelf on the other needles

P. vulgaris 5 M1 incised 1 middle of segment 2  absent presen lateral flange absent shell-borer

@The type material of Polydora aura (CBM-ZW 904, 905) was examined (VIR, unpublished) and the following characters were found to differ from those reported in the original species
description: prostomium was incised anteriorly, median antenna was present on the caruncle, and the caruncle extended posteriorly up to the end of segment 3.

® Polydora bioccipitalis is also distinctive in that it has bidentate hooded hooks in the neuropodia beginning from segments 9-14. They begin from segment 7 in most other species
referred to in the table.

¢ Polydora cavitensis is known only from the original description where it was reported as "found among oysters" (Pillai 1965: 152).

4 Polydora gaikwadi is also distinctive in that it has bidentate hooded hooks in the neuropodia beginning from segment 12. They begin from segment 7 in most other species referred
to in the table.

¢ Polydora kaneohe is known only from the original description where it was reported as "found within a coral settlement block" (Ward 1981: 722). Whether the species is capable of
boring is not known.

References: 1. Rioja (1943), 2. Woodwick (1953), 3. Pillai (1965), 4. Blake and Woodwick (1972), 5. Mohammad (1972), 6. Day (1973), 7. Blake and Kudenov (1978), 8. Ward (1981),

9. Blake and Maciolek (1987), 10. Radashevsky (1993), 11. Manchenko and Radashevsky (1994), 12. Sato-Okoshi (1998), 13. present study.
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Aug. 1998, ASIZW 66 (6); st. K-12, 5 m, mud, 21
May 1997, ASIZW 69 (1); st. K-12, 5 m, mud, 11 Aug.
1997, ASIZW 70 (3); st. K-12, intertidal, from shells
of the oyster, Crassostrea gigas (Thunberg), coll. V..
Radashevsky, 29 Apr. 1999, ASIZW 65 (holotype),
ASIZW 72 (7). Tainan Co., Tsengwen R. estuary,
23°04’N, 120°05’E, < 2 m, mud: st. 4, 26 May 1995,
ASIZW 71 (14); st. 4, 2 Mar. 1995, IMBV 3376 (2);
Lagoon at Chiku, 23°08’N, 120°04’E, < 2 m: st. 10,
mud, 16 July 1996, ASIZW 62 (1); st. 13, mud,
ASIZW 63 (2); st. 6, from shells of the oyster, C.
gigas, 18 Sept. 1997, ASIZW 64 (24). Hsinchu Co.,
Hsiangshan, 24°50°’N, 120°54’E, intertidal, from
shells of the oyster, C. gigas, coll. V.I. Radashevsky,
19 July 1999, IMBV 3375 (3).

Holotype: A whole individual in 4 fragments
combined measuring 37 mm long and 1.0 mm wide
at segment 7 for 113 segments. Body light tan color
in life. Prostomium narrow, curved downwards
anteriorly, incised on anterior margin (Fig. 5B). Four
black eyes present, arranged as a trapezoid shape
with anterior pair more widely spaced than posterior
pair. Caruncle extending posteriorly to middle of

segment 3, with short and wide median antenna.
Nuchal organs with paired ciliated bands, running
along either side of caruncle and across dorsal side
of segment 1 (Fig. 5A). Palps extending back for 19
segments; 11 paired black bands arranged along left
palp (Fig. 5C) while 8 bands present on right palp;
each pigment pair divided by ciliated food groove
(Fig. 5D).

Segment 1 with noto- and neuropodial lamellae;
notochaetae absent but short neuropodial capillaries
present. Posterior notopodia with only capillary
chaetae. Hooded hooks in neuropodia from seg-
ment 7, capillaries absent; hooks bidentate, with
slightly curved shaft having constriction in upper part;
constriction weak in hooks from anterior segments
(Fig. 6A), becoming more distinct in hooks from pos-
terior segments (Fig. 6B); hooks numbering up to 10
in a series.

Segment 5 larger than either segments 4 or 6,
with dorsal musculature overlapping segment 6; with
a bundle of 4 dorsal superior geniculate capillaries
(Fig. 6D) and a ventral tuft of 7 winged capillaries
(Fig. 6C). Curved horizontal row of 7 major spines

Fig. 5. Polydora triglanda sp. nov. (A) Anterior end, dorsal view; (B) anterior end, ventral view; (C) palp, lateral view; (D) fragment of palp,

frontal view; (E) posterior end, dorsal view. A-E: ASIZW 65, holotype.
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alternating with pennoned companion chaetae (Fig.
6E); worn major spines (anterior in a row) simple
falcate; unworn major spines (posterior in a row) with
lateral accessory flange (Fig. 6E).

Branchiae from segment 7 to end of body, ab-
sent only from 2 posteriormost segments, full-sized
from segment 9 or 10; free from notopodial post-
chaetal lamellae, with flattened surfaces oriented
laterally. Nototrochs from segment 7 onwards.

Pygidium disclike with dorsal gap, white colored
(Fig. 5E).

No gizzardlike structure in digestive tract.

Glandular pouches from segment 7, largest in
segments 7-9 and drastically smaller in following
segments. Nephridia from segment 7.

Male, spermatids gathered in octads; spermato-
zoa measured as acrosome 1.9 + 0.5 um, nucleus
5.6 £ 0.5 um, middlepiece 3.8 = 0.5 um, flagellum
50+ 2 um.

Variability: The holotype is from shell-boring
habitat and is one of the largest individuals, having
distinct palp pigmentation and with the largest num-
ber of black bands. Other boring specimens have
shorter palps, extending posteriorly for 10-15
segments, usually with up to 6 black bands. Small
individuals, with less than 60-70 segments, usually
have no black bands on palps; occasionally black
bands are faint and difficult to see even in larger
individuals. Small individuals, approaching 30-40
segments, have black spots on anterolateral edges
of anterior segments. Body pigmentation is absent
in larger individuals. Four eyes are usually present,

but individuals with 2, 6, or no eyes occasionally
occur. Caruncle extends posteriorly from the end of
segment 2 to the end of segment 3. Segment 5 in-
variably has dorsal superior and ventral capillaries.
The lateral flange on major spines varies in size and
may be low or worn completely away such that in lat-
eral view, the tip of the spines may resemble a
subdistal concavity (Fig. 6E). In some individuals,
the lateral flange on the spine is well developed and
easy to recognize (Fig. 6F). In small juvenile
individuals, major spines possess lateral flanges on
1 side and a small shelf or protuberance on the other.
The latter structure was not usually observed in large
individuals. The shelf is similar to that found in P.
villosa (see below) but much smaller. Branchiae be-
gin from segment 7 and continue to the end of the
body in all boring individuals. Glandular pouches are
largest in segments 7-9 and then become drastically
smaller for both small and large individuals.

No differences have been revealed in morpho-
logy or in methyl green staining patterns between
shell-boring and tube-dwelling individuals from the
Tanshui River or from the Chiku Lagoon. Even
subtle details, such as palp pigmentation, major
spine morphology, and glandular pouch arrange-
ment, are the same in individuals living in different
habitats. The only apparent difference is the number
of eyes: boring individuals usually have 4 eyes while
tube-dwelling specimens usually have 6 eyes. The
largest complete tube-building individual measures
13 mm long and 0.8 mm wide for approximately 70
segments. The largest anterior fragment measures

Fig. 6. Polydora triglanda sp. nov. (A) Neuropodial bidentate hooded hook of segment 7; (B) neuropodial bidentate hooded hook of a
middle segment; (C) ventral capillary chaeta of segment 5; (D) dorsal superior capillary chaeta of segment 5; (E, F) major falcate spines
and pennoned companion chaetae of segment 5. A-E: ASIZW 65, holotype; F: ASIZW 71, paratype.
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about 20 mm long and 1.2 mm wide for approxi-
mately 65 segments.

The tube-dwelling individuals from the Tseng-
wen River differ slightly in morphology from those at
the type locality. The former have branchiae occur-
ring only through 1/2 or 3/4 of the body; black bands
on palps are absent from individuals of less than
about 100 segments. Furthermore, these individuals
are smaller and more slender for the same number
of segments. There are, however, no differences
between the tube-dwelling individuals from the
Tsengwen and Tanshui Rivers in other diagnostic
morphological characteristics. These differences
are insufficient to propose the presence of 2 species.

The species is gonochoristic; gametes are
present in females and males beginning from seg-
ments 20-38. Female paired gonoducts terminate
externally into 2 separate gonopores on the dorsal
side of fertile segments. Seminal receptacles were
stained with methyl green in 1 female. They were
located near the inner base of the branchia on fertile
segments.

Habitat. Polydora triglanda bores into the shells
of the oyster, C. gigas, (the holotype is a boring form)
and also inhabits mud tubes on soft bottoms. The
species occurs intertidally and shallow subtidally in

brackish-water environments. Up to 5 worms have
been found boring into 1 shell. The burrows of the
worms are pear-shaped. Polydora triglanda co-oc-
curs with Boccardiella hamata (Webster 1879) in the
same oyster shells.

Remarks: Some of the characteristics which dis-
tinguish P. triglanda from other similar Polydora spe-
cies are given in Table 1. Furthermore, the species
is characterized by the presence of large glandular
pouches in segments 7-9 and abruptly smaller
pouches in the following segments. In other exam-
ined polydorids, except P. villosa, the glandular
pouches gradually diminish in size from anterior to
posterior segments.

Etymology: The specific name refers to the
characteristic feature of the species, the presence
of 3 pairs of large glandular pouches in segments 7
to 9.

Distribution: Taiwan.

Polydora villosa sp. nov.
(Figs. 7, 8)

Diagnosis: A moderate-sized Polydora species
boring into corals.

Prostomium weakly incised

Fig. 7. Polydora villosa sp. nov. (A) Anterior end, dorsal view; (B) posterior end, dorsal view; (C) neuropodial bidentate hooded hook of
segment 20; (D) dorsal superior capillary chaeta of segment 5; (E) ventral capillary chaeta of segment 5; (F) unworn major falcate spine
and pennoned companion chaeta of segment 5; (G) worn major falcate spine of segment 5 from right and left views. A-G: ASIZW 77,

holotype.



214 Zoological Studies 39(3): 203-217 (2000)

anteriorly. Eyes absent. Caruncle up to end of seg-
ment 3; median antenna absent. Posterior noto-
podia with separate needlelike spines in addition to
capillaries. Segment 5 with dorsal superior and ven-
tral capillaries; major spines falcate with lateral tooth
or flange on 1 side and a shelf with rough edge on the
other. Branchiae from segment 7 through most of
body. Pygidium small disc- or cup-shaped with dor-
sal gap.

Type materials: Penghu Co., Taiwan Strait, Chin
Bay of Penghu Is., 23°31.8’N, 119°33.0’E, fringed
coral reef at about 2 m, coll. P.J. Liu: from coral
Porites lichen, 28 June 1994, ASIZW 76 (1); from
coral Cyphastrea chalcidicum, 30 June 1994,
ASIZW 77 (holotype); from coral Hydnophora
exesa, 29 June 1994, ASIZW 78 (1); from coral
Hydnophora exesa, 29 June 1994, ASIZW 79 (1);
from coral Porites lobata, 19 Mar. 1996, SEM stub,
ASIZW 73 (1); from coral Montipora sp., 19 Mar.
1996, SEM stubs, ASIZW 74 (1), ASIZW 75 (1); from
coral Porites lobata, 20 July 1994, ASIZW 80 (1);
from coral Montipora sp., 20 Apr. 1994, USNM

186421 (4).

Holotype: A complete 148-segment individual,
measuring 16 mm long and 0.6 mm wide at segment
7. Body and palp pigmentation absent. Prostomium
incised anteriorly. Eyes absent. Caruncle extending
posteriorly to middle of segment 3; median antenna
absent (Fig. 7A). Palps extending posteriorly for
about 10 segments.

Segment 1 with noto- and neuropodial lamellae;
notochaetae absent but short neuropodial capillaries
present. Separate needlelike spines and 2-3 capil-
laries present in notopodia of about 15 posterior
segments. The needles not gathered into tight pack-
ets but separated individually and greatly protruding
from body wall, giving posterior end a feathery
appearance; number of needles gradually increasing
in posterior segments from 1-3 to about 20 per
fascicle. Hooded hooks on neuropodia from seg-
ment 7, not accompanied by capillaries; hooks
bidentate, with slightly curved shaft having constric-
tion in upper part (Fig. 7C); hooks numbering up to
10 in a series.

Fig. 8. Polydora villosa sp. nov. SEM micrographs. (A) Anterior end, dorsal view; (B) segments 1-5, lateral view (anterior end at left); (C)
segments 7-9, dorso-lateral view (anterior end at left); (D) posterior end, dorso-lateral view; (E) neuropodial hooded hooks of segment 9
(dorsum on top); (F) major spines and companion chaetae of segment 5. A-D, F: ASIZW 73, paratype; E: ASIZW 75, paratype. no:
nuchal organ; lo: lateral organs; nt: nototrochs; ns: notopodial needlelike spines; gp: external papillae of glandular pouches. Scale bars:

A, B,D=0.15mm; C=0.12 mm; E, F = 0.03 mm.
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Segment 5 larger than either segments 4 or 6,
with dorsal musculature overlapping segment 6, with
a bundle of 4 dorsal superior geniculate capillaries
(Fig. 7D) and ventral tuft of 5 winged capillaries (Fig.
7E). Curved horizontal row of 5 major spines alter-
nating with pennoned companion chaetae; major
spines falcate, with lateral tooth resembling wide
flange on 1 side and a shelf with rough edge on the
other (Fig. 7F, G).

Branchiae from segments 7 to 140, full-sized
from segments 10-11, well developed on anterior 2/3
of body, greatly diminishing thereafter; free from
notopodial postchaetal lamellae, with flattened sur-
faces oriented laterally.

Pygidium small, cufflike, with wide dorsal inci-
sion and white colored because of large number of
mucous cells (Fig. 7B).

No gizzardlike structure in digestive tract.

Glandular pouches from segment 7.

Variability: The largest individual measures 25
mm long and 0.9 mm wide for 184 segments. Body
pigmentation is usually absent; a 160-segment indi-
vidual has intensive black pigment scattered on the
dorsal side of segments from 107 onwards. Anterior
margin of prostomium is weakly incised, the incision
is often not seen from a dorsal view (Fig. 8A). Eyes
and median antenna are absent in all the paratypes.
Caruncle extends posteriorly up to the end of seg-
ment 3. Lateral organs are positioned between noto-
and neuropodial lobes on every segment but 4 and 5
(Fig. 8B). Numerous needlelike spines are present
in posterior notopodia of individuals having more
than 140-150 segments (Fig. 8D); smaller paratypes
(the smallest complete individual had 94 segments)
have 1 to 5 modified spines per notopodium in 10-15
posterior segments. These spines are 2 times wider
than capillary chaetae in the same notopodia. A
shelf on 1 side of the distal end of major spines on
segment 5 was observed in all paratypes; a tooth or
flange on the other side (Fig. 8F) was often broken
on worn spines. Branchiae are well developed on
the anterior 1/2 or 2/3 of body and greatly diminished
thereafter. Nototrochs are arranged from segment 8
onwards; they consist of 1 row of cilia running be-
tween the tips of branchiae (Fig. 8C). Pygidium is
usually a small disc with a wide dorsal gap (Fig. 8D).
Glandular pouches were examined in 1 paratype and
found to be the largest in segments 7-9 and drasti-
cally smaller on following segments. External open-
ings of the glandular cells are seen on SEM micro-
graphs as low papillae positioned in the lower part of
the vertical row of hooded hooks (Fig. 8E). It is not
known whether the species is gonochoristic or her-
maphroditic.

Habitat: Polydora villosa bores into skeletons of
the living scleractinian corals, Porites lobata, P.
lichen, Hydnophora exesa, Cyphastrea chalcidicum,
and Montijpora sp. The burrows of the species are
long and U-shaped. They communicate with the
coral surface via 2 or more openings. The walls of
the burrows are lined with mud, forming an internal
mud tube. The tubes extend 1-2 mm above the coral
surface. Ecology and burrow structure of P. villosa
are described in detail by Liu and Hsieh (2000).

Remarks: Some of the characteristics which dis-
tinguish P. villosa from other similar Polydora spe-
cies are given in Table 2. The species is unique
among its relatives in that the major spines of seg-
ment 5 bear well-developed lateral accessory struc-
tures on both sides of the tip.

Etymology: The species name, feminine for
Latin villosus (bearing bristles or having a thick pile),
refers to numerous separate needles on the poste-
rior notopodia.

Distribution: Taiwan.

DISCUSSION

Members of Polydora and a few related poly-
dorid genera of the polychaete family Spionidae ex-
hibit various life styles. These include inhabiting mud
or sand tubes on soft bottom, the fouling of different
hard substrata, and boring into sponges and various
calcareous structures. Boring and non-boring or
tube-dwelling species are generally recognized on
the basis of their boring activity. However, no struc-
tural adaptation distinguishes the boring from non-
boring forms, thus the life style of a species cannot
be ascertained from its morphology. Despite the
considerable economic implications of polydorid in-
festations in commercially important molluscs and
the consequent numerous investigations on borers,
details of the boring mechanism have yet to be thor-
oughly understood (see Blake and Evans 1973,
Lauckner 1983, Sato-Okoshi and Okoshi 1993
1996). The ability of a species to manifest both shell-
boring and tube-dwelling life styles is accepted by
some authors (Blake 1971 1996) while others be-
lieve in species-specific habitat preference (Sato-
Okoshi and Okoshi 1997). In fact, the existence of 2
or more life styles by the same species has never
been demonstrated conclusively. Thus, we could
not morphologically distinguish between boring and
non-boring forms of P. triglanda, and therefore we
report the species as inhabiting both mud tubes on
soft bottoms and boring into oyster shells. Further
molecular investigation should be undertaken to
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clarify the identity of these forms. Future investiga-
tion in this area is especially crucial since a series of
sibling species has been revealed among Polydora
species (Manchenko and Radashevsky 1993 1994
1998). Nevertheless, we still consider habitat prefer-
ence as a major characteristic in polydorid diagnos-
tics (see Tables 1, 2).

Most boring polydorids are associated with vari-
ous gastropod and bivalve molluscs, and only 10
species have been reported to bore into corals (see
Martin and Britayev 1998). These include 2 species
of Dipolydora, D. armata Langerhans (Blake and
Evans 1973) and D. tridenticulata (Woodwick 1964),
5 species of Polydora, P. pacifica (Takahashi 1937),
P. alloporis (Light 1970a), P. wobberi (Light 1970b),
P. kaneohe, and P. pilikia (Ward 1981), and 3 spe-
cies of Pseudopolydora, P. corallicola, P. pigmen-
tata, and P. reishi (Woodwick 1964). Polydora
villosa described herein is now the 6th species of
Polydora associated with corals. The burrow archi-
tecture, boring mechanisms, and the host specificity
of polydorids on commercially important molluscs
have received considerable study and discussion,
whereas those associated with corals have drawn
little attention. Two of the 11 coral-boring species,
Dipolydora armata and Polydora pacifica, have also
been reported to bore into mollusc shells. All the
others are known only to be associated with corals
from the original descriptions. The relationship be-
tween polydorid and coral species as well as the
mechanism of burrow formation in coral skeletons
have yet to be thoroughly explained.

Acknowledgments: This investigation was sup-
ported by research grants NSC 84-2621-P001-006,
NSC 86-2621-P001-004, and NSC 88-2811-Z-001-
0001 from the National Science Council, Taipei,
Taiwan, Republic of China, and by the research grant
97-04-49731 from the Russian Foundation for Basic
Research, and the research grant 1999-37 “Biodiver-
sity” from the Russian Academy of Sciences.

REFERENCES

Blake JA. 1971. Revision of the genus Polydora from the east
coast of North America (Polychaeta: Spionidae).
Smithson. Contr. Zool. 75: 1-32.

Blake JA. 1996. Family Spionidae Grube, 1850. Including a re-
view of the genera and species from California and a revi-
sion of the genus Polydora Bosc, 1802. In JA Blake, B
Hilbig, PH Scott, eds. Taxonomic atlas of the benthic fauna
of the Santa Maria Basin and Western Santa Barbara
Channel. Vol. 6. The Annelida Part 3 - Polychaeta:
Orbiniidae to Cossuridae. Santa Barbara, CA: Santa Bar-
bara Museum of Natural History, pp. 81-223.

Blake JA, JW Evans. 1973. Polydora and related genera as bor-
ers in mollusk shells and other calcareous substrates
(Polychaeta: Spionidae). Veliger 15: 235-249.

Blake JA, JD Kudenov. 1978. The Spionidae (Polychaeta) from
southeastern Australia and adjacent areas with a revision
of the genera. Mem. Nat. Mus. Vict. 39: 171-280.

Blake JA, NJ Maciolek. 1987. A redescription of Polydora
cornuta Bosc (Polychaeta: Spionidae) and designation of a
neotype. Bull. Biol. Soc. Wash. 7: 11-15.

Blake JA, KH Woodwick. 1972. New species of Polydora
(Polychaeta: Spionidae) from the coast of California. Bull.
South. Calif. Acad. Sci. 70: 72-79.

Bosc LAG. 1802. Histoire naturelle des vers, contenant leur de-
scription et leurs moeurs, avec figures dessinees d’apres
nature, vols. 1-3. Paris: Deterville.

Carazzi D. 1893. Revisione del genere Polydora Bosc e cenni su
due specie che vivono sulle ostriche. Mitt. Zool. Stn Neapel
11: 4-45.

Claparéde E. 1869. Les annelides chétopodes du Golfe de
Naples. Seconde partie. Annélides sédentaires. Mém. Soc.
Phys. Hist. Nat. Genéve 20: 1-225.

Day JH. 1963. The Polychaete fauna of South Africa. Part 8.
New species and records from grab samples and dred-
gings. Bull. Br. Mus. (Nat. Hist.), Zool. Ser. 10: 384-445.

Day JH. 1973. Polychaeta collected by U.D. Gaikwad at
Ratnagiri, south of Bombay. Zool. J. Linn. Soc. 52: 337-
361.

Fauvel P. 1927. Polychétes sédentaires. Addenda aux Errantes,
Archiannelides, Myzostomaires. Faune Fr. 16: 1-494.
Hartman O. 1961. Polychaetous annelids from California. Allan

Hancock Pacif. Exped. 25: 1-226.

Hartmann-Schréder G. 1971. Annelida, Borstenwurmer, Poly-
chaeta. Die Tierwelt Deutschlands und der angrenzenden
Meeresteile nach ihren Merkmalen und nach ihrer
Lebensweise 58: 1-594.

Hartmann-Schréder G. 1996. Annelida, Borstenwirmer,
Polychaeta. Die Tierwelt Deutschlands und der angren-
zenden Meeresteile nach ihren Merkmalen und nach ihrer
Lebensweise 58 (neuebearb. Aufl.): 1-645.

Hsieh HL. 1992. Pseudopolydora diopatra, a new species
(Polychaeta: Spionidae) from Taiwan. Proc. Biol. Soc.
Wash. 105: 630-635.

Lauckner G. 1983. Diseases of Mollusca: Bivalvia. In O Kinne,
ed. Diseases of marine animals. Vol. 2. Hamburg:
Biologische Anstalt Helgoland, pp. 477-961.

Lee J-H, J-H Cha. 1997. A study of ecological succession of
macrobenthic community in an artificial lake of Shihwa on
the west coast of Korea: an assessment of ecological im-
pact by embankment. Ocean Res. 19: 1-12.

Light WJ. 1969. Polydora narica, new species, and Pseudo-
polydora kempi californica, new subspecies, two new
spionids (Annelida: Polychaeta) from central California.
Proc. Calif. Acad. Sci. 4th ser. 36: 531-550.

Light WJ. 1970a. Polydora alloporis, new species, a commensal
spionid (Annelida, Polychaeta) from a hydrocoral off central
California. Proc. Calif. Acad. Sci. 4th ser. 37: 459-472.

Light WJ. 1970b. A new spionid (Annelida, Polychaeta) from the
Gulf of California. Bull. South. Calif. Acad. Sci. 69: 74-79.

Liu PJ, HL Hsieh. 2000. Burrow architecture of the spionid poly-
chaete Polydora villosa in the corals Montipora and Porites.
Zool. Stud. 39: 47-54.

Manchenko GP, VI Radashevsky. 1993. Genetic differences be-
tween two sibling species of the Polydora ciliata complex
(Polychaeta: Spionidae). Biochem. Syst. Ecol. 21: 543-
548.



Radashevsky and Hsieh — Polydora species from Taiwan 217

Manchenko GP, VI Radashevsky. 1994. Genetic differences be-
tween two allopatric sibling species of the genus Polydora
(Polychaeta: Spionidae) from the west Pacific. Biochem.
Syst. Ecol. 22: 767-773.

Manchenko GP, VI Radashevsky. 1998. Genetic evidence for
two sibling species within Polydora cf. ciliata (Polychaeta:
Spionidae) from the Sea of Japan. Mar. Biol. Berlin 131:
489-495.

Martin D, TA Britayev. 1998. Symbiotic polychaetes: review of
known species. Ann. Rev. Oceanogr. Mar. Biol. 36: 217-
340.

Mohammad M-BM. 1972. Infestation of the pearl oyster Pinctada
margatritifera (Linne) by a new species of Polydora in
Kuwait, Arabian Gulf. Hydrobiologia 39: 463-477.

Pillai TG. 1965. Annelida polychaeta from the Philippines and
Indonesia. Ceylon J. Sci. (Bio. Sci.) 5: 112-177.

Radashevsky VI. 1993. Revision of the genus Polydora and re-
lated genera from the North West Pacific (Polychaeta:
Spionidae). Publ. Seto Mar. Biol. Lab. 36: 1-60.

Radashevsky VI, HL Hsieh. 2000. Pseudopolydora (Polychaeta:
Spionidae) species from Taiwan. Zool. Stud. 39: 203-217.

Rice SA, JL Simon. 1980. Intraspecific variation in the pollution
indicator polychaete Polydora ligni (Spionidae). Ophelia
19: 79-115.

Rioja E. 1943. Estudios anelidologicos. VIII. Datos acerca de las
especies del genero Polydora Bosc de las costas
Mexicanas del Pacifico. Ann. Inst. Biol. México 14: 229-
241.

Sato-Okoshi W. 1998. Three new species of polydorids (Poly-
chaeta, Spionidae) from Japan. Species Diversity 3: 277-
288.

Sato-Okoshi W, K Okoshi. 1993. Microstructure of scallop and

oyster shells infested with boring Polydora. Nippon Suisan
Gakkaishi 59: 1243-1247.

Sato-Okoshi W, K Okoshi. 1996. Microstructure of scallop shells
infested with young boring polychaete, Polydora variegata.
In D Allemand, J-P Cuif eds. Biomineralization 93. Pro-
ceedings of the Seventh International Symposium on
Biomineralization. Monaco, November 1993. Bulletin de
I'Institut Océanographique, Monaco, n° spécial 14, 4.
Monaco: Musée Océanographique, pp. 203-207.

Sato-Okoshi W, K Okoshi. 1997. Survey of the genera Polydora,
Boccardiella and Boccardia (Polychaeta, Spionidae) in
Barkley Sound (Vancouver Island, Canada), with special
reference to boring activity. Bull. Mar. Sci. 60: 482-493.

Takahashi K. 1937. Notes on the polychaetous annelid, Polydora
pacifica n. sp., which bores holes in Pinctada margaritifera
(Linné). Palao Trop. Biol. Stat. Stud. 2: 155-167.

Ward LA. 1981. Spionidae (Polychaeta: Annelida) from Hawaii,
with descriptions of five new species. Proc. Biol. Soc.
Wash. 94: 713-730.

Webster HE. 1879. The Annelida Chaetopoda of New Jersey.
Ann. Rep. NY: St. Mus. Nat. Hist. 32: 101-128.

Williams JD, VI Radashevsky. 1999. Morphology, ecology and
reproduction of a new Polydora species (Polychaeta:
Spionidae) from the east coast of North America. Ophelia
51: 115-127.

Woodwick KH. 1953. Polydora nuchalis, a new species of
polychaetous annelid from California. J. Wash. Acad. Sci.
43: 381-383.

Woodwick KH. 1964. Polydora and related genera (Annelida,
Polychaeta) from Eniwetok, Majuro, and Bikini Atolls,
Marshall Islands. Pac. Sci. 18: 146-159.

SETURZEMN

Vasily | Radashevsky'-?

HEE>

“ g8 (Polydora)BHts (ZEM » BHST) SEBEEBHRIREEN—HIEE » AME2EMN
AR A UENEEENAREEFMN D ERE - RARRSEL T o MREEILE ~ AEMEER
=R S EALEITELE - iE 5 &0 BI% Polydora cf. agassizi » P. cornuta LA —{B#7f#& P. fusca » P.

triglanda #[] P. villosa - Polydora cf. agassizisE;E B &

 BEEENRE L P. cornuta ] P. fusca 12 2[R ER

EERVRER : P. villosa RITEEINIE EEEB N MIE o Polydora triglanda BERETE B 2RI EENME » TN

FEEERMEEMRE : BREMENEIRFAVELE

CRERBER - AXNRFITLMSENDRER

=]

& UEHRENEECH - AREWEH BTN+ ET L2 M T RELALER -

FABEE : BMSRIELE TUSBE > RADE 5 EA

" Institute of Marine Biology, Russian Academy of Sciences

2 cn R 98 B EN D BT

o



