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Abstract; Sedentary polychaetes are conspicuous with numerous species in marine environments. They can also be a major
component of fouling communities. As fouling organisms, they can be divided into four families ( Serpulidae, Spirorbidae,
Sabellidae and Terebllidae) with a total of 55 species identified, of which the dominant species are Hydroides elegans, H.
ezoensis , H. diramphus, H. norvegicus, H. operculatus, Pomatoleios kraussii, Serpula vermicularis , Spirobranchus polytrema ,
S. tetraceros, Ficopomatus enigmaticus and Thelepus cincinnatus.

Sedentary polychaetes usually live in tubes, which they themselves secrete. Tubes are either attached to surfaces or to
each other forming tangled batches; such tubes are difficult to remove even when the occupying worms have died. Their
larvae can settle on various underwater man-made substrata, and post—settlement tube growth may cause serious impairment
problems such as adding weight to buoys, decreasing ship speed ( more fuel consumption, so increasing CO, emission ) ,
blocking seawater pipelines and aquaculture nets.

Fouling sedentary polychaetes are widely distributed in tropical, subtropical and temperate waters. However, they are
not homogeneously distributed over the different biogeographical regions. In the Pacific Ocean the common species are
Hydroides elegans, H. ezoensis, H. centrospina, H. longistylairs, H. muliispinosa, H. prisca, Serpula cf. hartmanae and S.
tetratropia. Whereas Ficopomatus uschakovi, Hydroides heterocerus, H. minax and Spirobranchus semperi are only found in

the Indian Ocean and Hydroides brachyacanthus, Serpula concharum, Spirobranchus lamarcki and Pseudovermilia
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occidentalis mainly occur in the Atlantic Ocean.

Fouling sedentary polychaetes range from shallow coastal habitats to deep water. However, most previous work is
restricted to coastal waters as studies in the deep ocean are rare. Moreover, different species prefer particular substrata. For
example Pomatoleios kraussii and Hydroides operculatus tend to settle on the hulls of ships, whereas H. ezoensis and H.
diramphus are generally abundant on quay and aquaculture equipment. Understanding their settlement processes is likely to
contribute to the development of novel antifouling technology.

Sedentary polychaetes are appropriate representative animals to evaluate the impact of environmental factors on marine
ecological systems and from the viewpoint of antifouling studies, they are also ideal testing models. Therefore, further work
should be focused on the aspects of larval development and settlement mechanisms of the dominant species. Moreover, with
the increase in oceanic development and utilization activities, more man-made facilities now occur in deeper and colder
waters. Lack of information on fouling sedentary polychaetes in such environment means urgent further studies are now
necessary.

Due to the limitations of traditional taxonomic methods it is sometimes difficult to identify related polychaete species
effectively. Modern genetic technology should provide the answers. Furthermore, some sedentary polychaetes can be easily

transported by ship to new environments. As such alien invasive species they can cause serious ecological problems. Based

on the reasons mentioned above future work should address the issues of taxonomy and invasive species.

Key Words: fouling sedentary polychaetes; species composition; distribution; settlement

EWZBRREEAT Y], —BAEEER S
Oy ISR v, AN I A T, B AR K
P BT RE 5 | AR R R AR R R R TS R
A= YIREE W B B D SRR RE T R OB &
LER I 2 5 s R E W 2 B A 40 o e A R
(Serpulidae ) | %2 Ji# H £l ( Spirorbidae ) | 28 & H F}
(Sabellidae ) }2 HJg A} ( Terebllidae ) PURZERES

TSI 22 B B IR 5 £ B 2E 35 5 I R TR
FRKAETE 3G 0TS E 3G M RORLRE 2 TR fin A
TR R FE , 1 H AARIE T 5 A K S A
Sy USRS S 541 Wt 2B A FS RS A FE /K P
BE RIS A G 2 B 28, A8 0T Bl A AR sh e
RN L EE 2 A fa FE R B Ak AR A, &
Y JFAT L YIRS SR S AR A

ASCHE O A SCER R, 27 G 0 i T i 545 il
XI5 PR 22 B 2 B S 2H B 43 A R 0 A B S
R, IR B A 5T BSR4 T T WA
BT, UH AT B8 T g b 7 i LA 25 R o5 BB 5
JEARDL , S AH I L0 5% Ry A it i o 3T
TR HL T BB 7= A 1 £5 3 | A B 25 ) 7 % U
TGP A SR AR AR 2

1 FhZEABRK

FEGPMEN L BRWSE 4 B 55 F, T2A
1638 3595 W (Hydroides elegans) . PN HI 3 4 HU (H.
ezoensis) 7 15 3 W (H. diramphus ) . H B£8R
(H. albiceps) . 75 & TC#EE H ( Pomatoleios kraussii) .
WA M (Serpula vermicularis ) ZoALTEHE A, ( Spirobranchus
polytrema) . 1. ¥ i€ B8 B (S, tetraceros ) Fl F|, # h
( Thelepus cincinnatus ) SRS, 3 1 9 7 A& K
HEFEEGHEEMEZ BRI %,

1.1 Jedrdupt

Je v BORF R AR 22 b R 2w UL A vl v 7 02
Pt HARE T B W A1 R R AR i
Ui EL— X REAL ) T IR B EE | B8 22 B HE /NP,
T R — A 22 A S R B P A T e . K
THRE D 5 A WIS 1 B DXORR 220K 1Y 11X 20
J, I DX T P 3 DAy L TR M = AR SRR B
S AEJLAR BN E A A bR (AR 5 DX M =6 19 43 A
55 1 AR B, 15 W S 14 Rk T X SR il
AU R A T AT L R L S
FE R B OSBRSS E B ( Hydroides

operculatus ) LA HL(H. sanctaecrucis) """
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Table 1 List of fouling sedentary polychaetes around the world

2 Species

Tk (155 JR 1 ) Waters (including marginal seas)

K

Pacific Ocean

Atlantic Ocean

28 B} Sabellidae
&S 0 Branchiomma bairdi
PEEEZR AL B. cingulata

Z W Megalomma cingulata

JINIRFUZEEE B Parasabella microphthalma [ Demonax leuoaspis ,

D. microphthalma |
B L Sabella spallanzanii
Je A AL Serpulidae
WA B Ficopomatus enigmaticus
MR B F. miamiensis
JUIRARAE B F. uschakovi
2% W Filograna implexa
M 845 1 Hydroides albiceps
$LE A H. brachyacanthus
Hil 9 B H. centrospina
BRI H. diramphus | H. lunilifera)
AEEAE I H. elegans
P HL H. ezoensis
M RALAS R H. fusca
INRISEAS R H. fusicola [ H. of. uncinata)
LAY H H. heterocerus
ANNELAE IR H. inornata
KABILAE I H. longistylairs [ H. longispinosa ]
S H. minax [ H. monoceros |
LR W H. mulispinosa
e 10 H. of. novaepommeraniae
MH 4 1 H. norvegicus [ H. norvegica ]
BHIE R H. operculatus [ H. basispinosus |
JRAEE L H. prisca
LAY U H. rhombobulus
TG W H. sanctaecrucis
FECICHET HL Pomatoleios kraussii [ P. crosslandi ]
PhERE M Pseudovermilia occidentalis
i [CEE L Salmacina dysteri [ S.cf. dysteri]
T " Serpula concharum
WGBS, of. hartmanae
DU e A LS. tetratropia
WA M S, vermicularis
KIEHL I Spirobranchus giganteus
TETREEE I S. jousseaumei
WEME AL S. lamarcki [ Pomatoceros lamarckii ]
LhfEE e S. maldivensis [ Pomatoceros triqueter ]
Z AL AL S. polytrema
LEEE LS. semperi
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IR (145 ) Waters (including marginal seas)
RS Species V- EIETE K

Pacific Ocean Indian Ocean Atlantic Ocean

FRFIEBT I S. tetraceros
ZRTESE LS. tricornis
125 AR} Spirorbidae
LFEIER, Circeis armoricana
HALATER Dexiospira foraminosus
WHAIER D. lamellosa
HARLTE R D. nipponica
ZEEH, Spirorbis papillatus
PRI S, rupestris
IS Fl Terebillidae
I H Amaeana trilobata

J#H Loimia medus
A A Terebella verrilli [ Terebella rubra
FLEH Thelepus cincinnatus
ML T, plagiostoma
FIBFL AT, setosus

+ +

+ o+ o+ o+ o+ o+

+ o+ o+ o+ o+ o+
+

1.2 e AR}

Wi HRRR B4 ol B KR A I ST A B, R AR
AN AR AT BRI B JE A7 K J5T 52 4 5 AR T i L
SR5EE RT3 kg B DX DX i R 3—4 WY 5
1 W55 TOME 4 R W6, AR B BT NI B A 4 R W)
B Jad BEE S A NIEFIIE R E (55345 5 i X AH
B A SR 22 R A A I o 7 i, 2 B AR B B )
BIAEAR , 78 3R TC/INRIRL O S B R V5 45
PEAE W 2 B 28 32 2 Rh 38 O 803 3R e B ( Circeis
armoricana) A fLA7 € H ( Dexiospira foraminosus) 1
FABER(D. lamellosa) FHAAHERL(D. nipponica)'"”
1.3 2 dA

ZRR R AR B Y o R o B o A T
Fea , A PG T il A 1 R AR AL T ]
TN VA R NG TR N SR DA e /N ) S

Wi AR 222 iz FARZ RN RRL, K
TR G B AR R (b i DX 5 BT 3 R AR NI R
FIHE A R 8 RN B AL R IXAR I, HLRI B /8 A
SRR, BT R AR AR NI R ) | 2 BRI
BRI TS RN SR AT 2R R ( Sabella
spallanzanii ) 722 E(Megalomma cingulata)) JXEHG 2
( Branchiomma cingulata) "

1.4 #HRANE
HIEAN BN BAG A V0 FJe Bk PR 45, 1K

\EEJ' \EER"P

Hirsm B2 AN GE 48 A TR A a fk T O T A
fih TP o KR A3 A ORI B HiT DX (P8 A R Y
ESLD RS iy S e A B T I N e e
TR, BN AR AR L - FIE 4
(5 X (T 2 AT W B B AN &R /N 2
M RSO 1 R A R 32 S R
FLE A ME ?Liﬂ‘ﬂ( Thelepus plagiostoma) | &
FLE (T, setosus) | Jid B W ( Loimia medus) Bl #: H

(Amaeana trilobata) FESeAH( Terebella verrilli) '™

2 HRBZEXEHSELIBRR

T E M Z BRI MEE L I AEET, H
TIREE DR 2R Rt A A 22 5, AN B B 43 A
ARVUAE A1 XSGR — € 19 25 5 FRe . AR DCH%
AR 1 PG NG e B % T 5L 28 R B HL s T
CRIORSPP CEEEVE RV T ) IS 1 i 22 B 28
(R 3o
2.1 KPR

TEARIV PRI, T MW 2 B2 UL R
(I kEME e, 3559 H (Hydroides brachyacanthus) |
#2211 ( Branchiomma bairdi ) S5 FP2S & B P ) TG g 4%
LU LTS A A S A RN 43 S A
S K ST T B 0 AT 2 R AR AR T
B RRUSTREI, 40 56 B4 HO 5 10N TRt i) o 2 Aol

http ; //www.ecologica.cn



21 eV AR TSP E W2 B A AR oY SR 6053

Je, HPUZEIRTRA 2 5 ARG B v 00 LA o fi 285
HOHF S WIR I 1—3 15 B 2 o e 11
AP 5545 HL ( Hydroides norvegicus) 124 S
(H. sanctaecrucis) 12868 HUA T2 iy AR 4 47 09 A1
KRR

BRI TS 10 G 22 B 28 8l LA N i A
e e & oy, R e A B ( Serpula
vermicularis) A FLATTEHUFN/NRIEE48 U (H. fusicola)
SERPEEO L SUA RS U MR R RS
et e ( Spirobranchus maldivensis ) F1 = % JiE B H
(S. tricornis ) H B, 10 8 B 4 45 B ( Hydroides cf.
novaepommeraniae) 2% M ( Filograna implexa) FLHY
Hu ) L e R g 288 DU S VS 4 A WU TR
M EZA AL

ARIE e v DT B0V A0 22 B 28 DA D i A
B B R H PR A IR A e
(Serpula vermicularis) BESEZE R R I, il A
i B 0 LR L R ey R S R 2
BRSO RR LA R, DL AR R AL
PR A LA E ORI S8 S RS i e
B L BERE /3L 1 U 5 AR MGV G 340 o 2 T f 24
R BRE R ( Spirorbis rupestris ), H YR R A8 5E 4%
R IE

P EETS P 2 BRI Hmh R AR S A
H HR O B A A R A A B (Hydroides
longistylairs) JEAT B ( Serpula vermicularis) 2 fLJiEfE
WA FLA e H | 22 JiE B ( Spirorbis papillatus ) F15E &
PR 23 AN P 53 A A T I L S
FEGROK B b, b A7 8 56 B4 L e A 3L (Serpula
vermicularis) & Wi £ W ( Hydroides fusca) |77 &5 #%
B Eh TSR RS R i [CZRAS B ( Salmacina
dysteri) | 3¢ % JC #E B 2L 0L 8 A S5 Fh
}%[14, 37] .
22 ISV

FEAE R S T R
JORE S ER AT ) 2 A Hhe R4y 2 B0 R e g B ) T i
WG B2 A BRI R AR 7—9 A
LIRS 3548 HORN A 55 04 BRI il ok, 0 —
W/ G A5 PR R O2E R U G A L ( Ficopomatus
uschakovi) ™' | TELAEYY K WAKF R W3, ¥ b A5k (B
P SE RN AR S 38 H 9% e A B ( Serpula vermicularis) |

LR B B R R R A R (Hydroides
minax ) . ¥ & W ( H.  heterocerus ) . > JE i H1
( Spirobranchus semperi) “5Fh2E [ 7545

TNV IE T TS B R A 22 B R LS S A 56
FE R EEE R R THEEE R A H( Serpula
vermicularis) L s b R e e R Y R AR
FAE RS9 ApRE I, o S 8E i SO
0 A1 (S, vermicularis) A1 T 43 E B 1 S8 4
BEFEWD, HAFRZE AR SR O 5 [ B i
Ve e AR s SRS B SR E L g P A e
FR S IR TCHEE AL, 5y i A 48 56 A8 | 4 e
D e B8 R A B (S wermicularis ) S Fh 2
HE
2.3 RVGHEREE

Fb g LR 75 15 A 22 6 28 g M 248
g AL SR (S, vermicularis) F1225E B8 Hh
L T i e A R PR A AT B A RS R T X
71 % WL Bt TR - SR BRI E
(1) S A5: FELSIE v RN oy B 0, R T5 AP 2 5
T e AR A HORE A HU(S. vermicularis) [46-47] ;
TR 7R B8 A g 2R = Y5 N 30 15 AR 0 i e [ e
BB U A ) BB S K TS A S AT B U
DAY AR Y AR AR ORGSR e
T3 V2 AR B, R RE A A 28 B AT 2 R T e 485 A
[[E S

TE LS S B T, K R 29 1700 m 50T IC Y
TR S e A SRR 2R 0 sk B AR R R 7R BB
FHEALAR AU AT 2 A AL A e A
A B LB S R 2 B0 4% R ( Hydroides
sanctaecrucis ) F1 a7 g 8 o 2 0 50 LG v s DX H L Y
TR E I Z B i B R R A T
A 2= 8 th 7 55 B ( Pseudovermilia occidentalis ) 15
S S AN AE BT B IR s T B AT 5 B T
11 ( Spirobranchus giganteus ) W2, i T {35 hir
LU TS P PR AW 2 B 250 W LLAR A4S 1 ( Ficopomatus
enigmaticus ) B oy £

3 MEESS

TP 2 B2 oA M IR OO RA I 2 Y
HOSPEAN T PEARAE A v [ T v, AR SE R R
AR R 1 1) 15 TP A8 G 22 T I 5 Aol i 0 7 )
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DL REAS BORIAR S 308 O 320 AT, e e
T T A G Al AELTE 2 9 R B 1) B R B Ok
AL T % R A W A TE A B XM R
M,

TR W 2 BRI 7E B i U T
6—10 H 450 Atk 5—10 H 6 5 it W 42 4E 1
AME BTILL 5—9 A My B R fEEOR, HAZkd
JEH F w0 SR, 8 BT RLAN VY A U R
B ,6—8 AR ME B E W 2 BIMMEE , HoFHE
B AR U AR 4 A

HIPEENIZ BRIRZ RN 7010 5 iR 5
WY LR, #%5 H ( Hydroides sanctaecrucis) 1535
B M AR BRIGHT B T VB Y B A
HU) S EJRE A AR v P B I A T ) L
TS PTG 2 Gy A A TR W R AR S A
B3z o3 A ARl BT R BT T, O Bk
08 Z 5 40 R 0 e AR BRI B
g tes 20

TP 2 B 28 N ) Al = IR X A 0y
At OO R e A R Ry B FRTC T L AR
FAE R #3548 WU (H. brachyacanthus) SEfhkl 8 4B
LR A S AE R EEMETE 10 m DIRAK)Z,
FRFHERS R M IAE K R 11—25 m'™> ) R HU
MR 2 100 m K JZIA A FEK T 200 m
Ab B T R A LR AR

P AR RSk FRAE Rt S A T S AL R IR
PRI 2 B2 o s 11 43 i 3 A AR 56 4
U A S JUR S IS T R S
TFAACIECHS ), T 43 B A R RN A 95 A U RN 2
A5 ] S2E D S K P FR B BEAE o] 2 e
(B BEAE IS, Je i S B 5 4 s
W e H ( Spirobranchus lamarcki) F 5g FG TG £ E H
SERPIE R R TE 28 R A EE IR b, TR0 S T 3 B e Fff
FHHORE LN R e R T G Y A
( Hydroides sanctaecrucis) F 253 A 1E R 2 (N T it
JKF 1—5 m &b) 3%

TEAC I, B 2245 JUR RIS 7E 60 m DATR
IKIE IR A G b HOWGE A B SER 4, B i
BRI BCF B A R IRE T 3l T EAR AT A 50
em 5K 20 em, 1M #& HAEZ R 30—50 cm fH 57
122 em; 7340, BRI Y SBITTEVR B 23 B W il 5 7

il JE R R AR A T o) 2
B A e RAERN 2, TR A KR KA A
HICA A nl o J ok i 10 2R W 3 1t AR 181 ARG T %5
HET

SR LA oy 2 T AR PR, I A K
WA o Hor MR 29 2 T | Bl ELIE , kG
BEFE IR b 5 (H A S SR R (K AR BRI r A0 78 T
IR e T A R AR T R JRUR i
S, MR A R T AR LA A 4y Sh Kl S5
AP AEH P AR R, B [C TE R o Y B A
e ES I, KR TR T
PR 22 624 B M 1) i e

4 WAREE

TGHEE I Z BRMRE L, 04z, LOES
SRR AR E RURR 0 5 O 3 (JEHOR Je A SRRk 2
R ), SR I R K R e i R P
TS A 2 T R KR AR JEE S 52 e o 288 O A
AR SR PR 2R i L a5 it 286 784 e G Y 22 Sl 2
FUMEE P —E RS, T RIS R I 2 B2
AL BE R OB TS TARSR SR , toh A T2 42
FEAETSA0 A MU b 04 M (5 S A, O i 7 Y PR 2R
BRGNEA TR RIERL TR

A A RO TR VF 2 P98 TAR Y2
fifi o BRI, IS IAPEE W2 B AU KRR T LHE
ARASETT AT, H AT FR T4 5C B4 L il 2
R e SR 1 R CX S B EE S
2y B 2L SRR AT SE , B AR 25 B 3 A B
IR AR HIBLBE, 5 408 B3 N 7 6 A K e 7 St
HALAS LR g DR A R 5 5 (R, AN B T
AR R A2 ) 2 TR, 308 T A R A 35 40 1 A A
Z BRP BRI T8 R B 15 B B A

ST AAR 5 NI Bl T BOL R0 A= ok 2R Y
TR A 06, L 2 ] R A T By
PR 2 B2 M8 1 BE T 3R Ay L, ml i
AEAAEEAT AL, TR AT Rl B Sk = AR L A ] 29
SESNIE S X O)P S7E LR ol T TP e 28
ZEF A LSRG, S wEAEATiE
F1olb 5 A T , SN 588 bk T3 451 180G 22 B 28 A Az DN
I K B W R H S S R 2 ] AR

T5 0 A 38 R YR T 2 1l R A8 T Y SR A
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TRV I Al SRR 6L, AR v 2 A R i SO Ik e
TN B 1 bR DXV A IR B B DT AR 5
TFRESHVE R 2 B AE BT AN, 1M 45 118
FLOCSRIIE Y A2 W 2 i, R B A 2
WIFPE Z 6] (9 5 %, 43 7 FLAE 5 10 A M AV 0 A %
RJERRIVERT, S5 S SR e [K 5 R R Ol T i
PRIAEE TR A2 A P85 A 40 P 1 R A2 AL LA B 5
M

TP IS TE PR AR W S T ST U AL B T AL 4
OY RIS A MR R JE S S MR AL, i B AT —
TE BRI R IXAMU AT BES | K 2 AR L (L nAe S 2
G SRR 4 R S O R — R 2T T AR
SEECRN K TE BN MER | DT A B R ) 15 B AN 4
8o MABUCD T A2 HoR , al Aok 77K F T i
T IVEE W2 BRI A E TAE (B DNA 732652
R R RUAR Bl w2 30T 5 b A B 1) X 50, AT Ay
HE— 2D A AT IR R AR B BEA:

W 5 EE T e DI A 1) T | ol R TR TR K 3
J AR TRAL N FEM I BHEAT B PR ] 2 F I 4%
FEFHE S L2t H 4534 22, 350 00K BF Bl 5 Bok
2 N TR B, TV S e R A 9 95 45
G R U 0 BT 445 1) 22 2 A P 75 i 1) T 22 )
2K, IR, T T P 5 R T A7 A Bl P it 75 4t
PEAS I 22 B PP I AL R 25 A R A B VR A 3 i 25
T3 AT S HA T A B A S S MR A R
IBIF T3
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