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Ecological distribution of benthic polychaeta in coastal mangrove swamps of

Fujian Province
LIN Junhui, ZHENG Fengwu, HE Xuebao, WANG Jianjun "

Laboratory of Marine Biology and Ecology, Third Institute of Oceanography, State Oceanic Administration, Xiamen 361005, China

Abstract ; Numerous biotic surveys in mangrove swamps have been conducted throughout the whole world, and these studies
have demonstrated that macrobenthos is among the most diverse biological group. Although benthic polychaetes, together
with mollusks and crustaceans, constitute the main component of macrobenthos in mangroves, their diversity and abundance
have been relatively poorly studies or even neglected, leading to a poor understanding of the ecological characteristics of this
faunal group. In spite of the great spatial distribution variation of polychaetes, most previous studies located at certain area
or one single location, were inadequately to reflect the spatial distribution of polychaetes. Aiming to describe the polychaete
diversity and its distribution pattern in mangrove swamps in Fujian province, the present study carried out investigations
along 11 transects in 5 typical mangrove swamps, namely Yaojiayu( FDH) , Yundan Island( YDH) , Luoyang River( QZH) ,
Jiulong River( LHH) and Zhang River (YXH), in spring and autumn from 2009 to 2012. Macrobenthic samples were
attained using digging method with 0.25 ¢mx0.25 c¢m sampling square, and the fauna was retained by sieving sediment
through 0.5 mm mesh screen. A total of 45 polychaete species were recorded, and the diversity was richer in spring than in
autumn. The faunal assemblage was mainly consisting of three families— Nereididae, Spionidae and Capitellidae, which
accounted for 64.4% of all speices, and the recorded species were mainly of euryhaline and hypohaline species. Some
species, such as Parheteromastus tenuis and Mastobranchus indicus seems to exclusively inhabit in mangrove areas as they
have not been recorded in non-mangrove mudflat in previous studies. Although the species richness was similar among all the

sampling locations, species compositions and dominant species showed great difference and only 3 species occured at all the
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5 locations. The average density and biomass of benthic polychaeta in these investigated areas were 190 ind/m’and 2.17 g/
m’, respectively. Results of two-way ANOVA analysis showed that seasonal variations of both density and biomass were
significant, with values significantly higher in spring than in autumn, probably due to the fact that most polychaete species
reproduce in spring. Moreover, significant difference in density were also found among sampling locations, but the biomass
were comparable among these mangroves. Polychaete densities recorded in this study were higher than those reported in the
mangroves of Fujian in 1980s while their biomass were lower. Mann-Whitney U test showed that both polychaete density and
biomass in foreshore mudflat were significantly higher than those in mangrove forests, indicating that the habitat
environments in mudflat is more suitable for polychaete group. Such conclusion also agrees with those reported by previous
researchers. In terms of the structure of feeding guilds, the five mangrove swamps in this study had different composition
although carnivores and deposit feeders dominated these mangrove areas, which was partly related to the available food
supply. Univariate analysis showed that biotic parameters such as the average species richness and Shannon-Weaver diversity
indices were negatively correlated with content of clay in sediment. Multivariate analysis showed that polychaete assemblages
varied with mangrove swamps and sampling seasons. In addition, characteristics of polychaete assemblages in spring was
generally attributed to the latitude using BIO-ENV analysis. These results suggested that the large-scale distribution pattern

of polychaete assemblage in mangroves of Fujian Province may be affected by environmental factors associated with latitude.

Key Words: mangrove swamps; benthic polychaeta; ecological distribution
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Table 1 Sampling locations and dates in coastal mangrove swamps of Fujian Province

B b Wi T i (N) ZJE(E) R €=

Locations Transects Latitude (N) Longitude (E) Spring Autumn

fE AL kARG BExG FDHI 27°17'00.74" 120°17'37.09" 2009-05 2009- 10
3% FDH2 27°16'39.29" 120°17'58.91"

THERIRE =k YDHI 26°46'17.16" 119°35'08.28" 2012-04 2011-11
ZIRE YDH2 26°46'12.79" 119°35'08.06"

SRR FHTT 53 QZHI1 24°57'20.0" 118°40'27.3" 2009-05 2009-11
¥ IE AL QZH2 24°56'08.3" 118°41'52.5"

YATYIWIAIN T8 LHH1 24°24'12.06" 117°56'49.77" 2012-04 2011-11
V' LHH2 24°23'33.43" 117°56'26.67"

BZHEILE Pri8 YXHI1 23°55'15.67" 117°25'00.65" 2009-04 2009-09
i1 YXH2 23°55'29.36" 117°24'51.70"
118 YXH3 23°55'51.04" 117°2450.82"

N M 5 518 25 W) Vb 2 ( Dentinephtys glabra)) | JiH Rl b

2.1 YRl RS A
TR S AT MREE B ILIC 2 BRI 17
Bl 45 B, Ak BB KSR 8 SR ME RS (R ERAR R

#% ( Neanthes glandicincta ) . & V% #% ( Namalycastis
abiuma ) FIE U ( Eteone longa ) Z5F2S AT 1
B 0L X, 2 05 2 | ¥ % ( Nectoneanthes
multignatha ) VG BV A ( Perinereis aibuhitensis ) 1<
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W Wy U5 %% ( Glycera chirori) | 181 1 4% % B ( Gattyana
pohaiensis ) FIFLZE VT V04 ( Paraleonnates uschakovi ) W]
v NN N e I 2 G 1 | AR U ST
BT RE A, H N ER o B 2R, BT AL
( Mastobranchus indicus ) F1U 5 45| HL ( Parheteromastus
tenuis ) , H AT UL T2 ARIEHE

2 MR AL AR 2 B4 S L EATTHE
B —FEHLA - I B, S B MM I 1 2 B2k
A3 Tl 3l R My W v s | [543 ) > e RTAE 1A
( Prionospio sp.) , %1k 21 M BRI T H—

R AL 7 T2 BRAE 4 P DL ERgREs B, R
HIRRY 3 B bG48 T IhEAR 8 /)N k L ( Capitella
capitata) 57 Wil HL ( Heteromastus filiformis ) F1 40, 5 45|
Hu, FEHL 2 8] Y 32 2R 2 A AN TR, kR
A Aquilsspio sp. | 515 ORI S 05 L 23R & 06
RS TR ( Leonnates persica ) R 8 15 W) vb &2 s & BH
YA T 1 [R] Shy 83 1A W > e T VT 1 o 4D 5 ]
AR 1) b S b iy U R S SF A7 SAR i g NUTA 1)
0 2R LA R,

®2 RRAAKEESEXERRACNES —HIENTFHEE

Table 2 List of polychaete species and their density in each location in mangrove swamps of Fujian Province

FuiA B2 FEH Locations

Species Family WA TRARS  RMRIET REIUT A%
W45 3L Phyllodoce sp. -2 d Ff +
K XU Eteone longa( Fabricius) -2 AL Bk + + +
A% . Gattyana pohaiensis Fauvel Lt B + + + +

B Sigambra sp. 1 HUR) — + +
259G . Leocrates chinensis Kinberg W4 Bk + +

VRUPAR Namalycastis abiuma( Miiller) VAR +
Hes G VP A Leonnates persica Wesenberg Lund R + ++ +

WYL 4E Paraleonnates uschakovi Chlebovitsch et Wu VA EL + + +
VP Nereis sp. PERL . . .
Bt B VP& Neanthes glandicincta( Southern) AR + + S+
H AR VP4 Neanthes japonica (lzuka) R + +

BB VS A Neanthes maculata Wu et Sun AR +

Z 2RIV AE Nectoneanthes multignatha Wu VAR +

A JVPTE Nectoneanthes sp. (cf. oxypoda) R +
WUk VS A% Perinereis aibuhitensis Grube AR +

FAVPTE Ceratonereis sp. VARl +

KWIWIVP AR Glycera chirori lzuka Wb R + + + + +
HZRfW) TP % Goniada japonica lzuka il R s s +

[ 4 5 Wb B Dentinephtys glabra( Hartman ) VR + 4+ et R i+
LWL B Nephtys sp. W7 +

A4 . Polydora sp. W R + +

HEFE I Aonides ocycephala Sars TR HE OB +

Aquilaspio sp. i .

JEVE 5 Scolelepis sp. HEHE R +

B P A 4 B Pseudopolydora kempi( Southern ) TEEHE HL B + + +
H ZAHE 45 B Prionospio japonica Okuda TERE R

HEW B8 Prionospio sp. T HE JUR ++ + + + +
# SHEW L Paraprionospio pinnata (Ehlers) T R + +

BB, Tharyx sp. s " "
/N HL Capitella capitata( Fabriceus) /NS R + + + o+
WIS 5 Leiochrides sp. NSk HURE +
S8 B8 Heteromastus filiformis ( Keferstein ) NSk R ++ + + +

ST U5 He. Parheteromastus tenuis Monro Ik BBk ++ + + Sttt
T8 B Notomastus latericeus Sars NSk R + +
ERH Barantolla sp. /NS R + + +

JEHEAR Dasybranchus caducus ( Grube) Nk Rk +

http ; //www.ecologica.cn
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bk
FuiEa * 4 4 Locations
Species Family RAKRI THARS RN iR AETO
FrlE| B Mediomastus californiensis Hartman sk R +
ENEEAT 24 B Mastobranchus indicus Southern N R ot
sk HUBL—Fp Capitellidae und. JNSk BB + +
SR RUPTE Lumbrineris heteropoda ( Marenzeller) R HERE +
AMEIET L Sternaspis scutata ( Renier) RAE R +
R HE VP ZE Diopatra chiliensis Della Chiaje [(ESE[Y +
{IH L Amaeana trilobata ( Sars) HIAFE +
KF|H Melinna cf. aberrans Fauvel KUFT AR + +
FIZE A Potamilla sp. g b Rl . . .

+: 1—10 D/m?, ++: 11—50 ~/m?, +++; 51—100 1~/m?, ++++; >100 4~/m?

JERRIRE L) 22 B 2 2] A = ZE R A
FEZE 5 BRE L 22 ) A H AR Z b 3SR 5T IX 3
B2 BIA L LIS T B g HE dURERT/N Sk duR R 28
BONFEE A 11 Fl 8 BN 10 A, = 5 AP
() 64.4% , Je:Am LT A AR Hh 22 T 2 4 i () F R
MWEZROG NI 1T 1) 5 BReriipkresh |3 R
S A Hb S B E Y L 4 2 66.7% . 66.7% |
55.6% .61.1% Fl1 60.0% , ¥ 1E 55% LA I, N [AEE b

R SRFPISA A AN ] (EFP 2 B0 30T, Bk R G s
YL RFEBORS 22, Hidy 3 ke izl 18 Fh(F3)
BRI L B AECR 42 Fh FRZEH 26 Bl F
BT, S PR R B0 T AR S R B
BESKE(E 2), BREEF UG FE L 32 R 25 A8 1
BRI, A 2R 2 B2 EEF AL
ML,

R3 BEERORANKEMSELXEMAR

Table 3 Polychaete composition in coastal mangrove swamps of Fujian Province

BHE FEHI Locations Bt
Families AR Ul TR SN BT /AL mHEILH Total
&P} Nereidae 5 4 3 3 5 1
WEAE AR} Spionidae 5 3 4 2 2 8
/N HE} Capitellidae 4 5 3 6 5 10
HERL Other families 7 6 8 7 3 16
SFEL Total number 21 18 18 18 20 45

W
(=}

OFF BkF
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B2 BEANWEMSEXMEBRETEN

Fig.2  Species number and seasonal variation in mangrove

locations of Fujian Province
22 HmAMS
B TP A A LD AR 22 B 28 G I B 4y

Wk 274 A~/m* F1 105 A~/ m? 3 22 K 2 M 1l i 2%
£ 200 /m’ DL BRI AE 200 ~/m? DT,
P DAY 1 R PRV 2D B MRS 8, =9k S AL
L LML, FEFHAEYRE 3.06 ¢/m’, Bk
Z2h 1.27 g/m*, JUR YT RN 1 20 ARG A 4 1
B, IR RIS PH YL LT ARG, BEHb I £ B2
65 R AR 0 i A R BT B A 0 P 4 7 328 44 s 3 U
R A A R () 22 T AR Sl B B RN B
TRk, BRI 4,

FEHh x Z5 75 WK K 7 22 53 BT (two-way ANOVA)
ZEREI RRIFEHL (F=6.057,P<0.001) FlA 6] 2=
F(F=10.069,P=0.002) 12 520 B %5 B 1 1)
BEES FEHXFEWZ M ZEAERANEE (F=
1.124,P=0.352) ,FEHb 2 [ ) 2 5 LA R I T Bk %
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5 5 LR Tl T R R A 25 e T e R
L Z R EEE R AR E, ARFERYZE
KW ER AR E (F=2.161,P=0.081) ,{H A
ZoA5 [A) ) 25 S0 B 3 (K =9.378, P =0.003) , Ff: Hl1 x

FEPZEMZEEAEHARE (F=0.949, P =
0.441) , 2 H# B /R RE b 22 0] 1 A 4 4 35 0
BEER, WHERFTEMERRMEEENLZE
S B R ) 2 TR

x4 FEROETRANKEME S ERXEEMENE (2s.d.)

Table 4 Polychaete density and biomass in coastal mangrove swamps of Fujian

N # 2= Spring FZ Autumn

FE L — - - — - -

Locations ¥ Density/ )i Biomass/ S5 JE Density/ )i Biomass/
(4~/m?) (g/m’) (A/m?) (g/m*)

A A kARG 299643 3.31+6.60 60+150 0.86+1.29

THARE 92+44 1.6421.50 93+33 0.61+0.28

SR BH T 278+224 3.03+2.80 140+209 0.64+0.81

YY) AIN 262+300 3.92+3.43 56£26 1.45+1.51

L 439726 3.41x4.41 176+147 2.79£2.75

WA BRI 2 i A T I ) 22 B R A AR 2D AR
XN AD 35 AR BOT- YR, AR XN Ah B B0 % L 45
KK 3 i, HZE, ZBREEYEUKX A
((161£218)1>/m?) <MRIMERE( (572+741) /m?)
AR A RIFE SR AKX ((2.22+2.65) g/m”) <Hk
HIGIE( (5.00+5.34) g/m?) ; Bk 2, 55 S4H LAAKIX.
W ((121 +146) A~/m*) > PR A8 6 3 ((89 = 118)

1400

L ki
_ 1200 - 3
£ 1000 F
S_/
E 800
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Fig.3 Difference of polychaete density and biomass between mudflat and forest area in mangrove swamps of Fujian
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Fig.4  Average density of major feeding guilds in all the

mangrove locations of Fujian
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Fig.5 Cluster map of all the sampling mangrove transects of Fujian
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Table 5 Results of two-way crossed ANOSIM between locations and seasons in mangrove swamps of Fujian

Ko uh 3 Z:47 2 || Between seasons FEHLZ 6] Among locations

Test range R P R P

JA Global 0.475 0.007 0.795 0.001

X Pair-wise WG/ IR 5 0.25 0.444
Wk UG/ 1% PHYL 0.75 0.222
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Ko i el Z= 41 2 [A] Between seasons BEHLZ 6] Among locations

Test range R P R P
[ EICVIW AN 0.625 0.111
[ e Vg SaN| 0.792 0.010
TR/ I BT 1 0.111
IR/ L 0.875 0.111
IR/ LA 1 0.010
BB/ LT 1 0.111
I BHVL/ R E 1 0.010
i AAWAC NN E| 1 0.010

x6 EFREORAMKEMSEXRENSHSHERFHHBEXRY

Table 6 Spearman’s rank correlations between polychaete biotic parameters and environmental variables in mangrove swamps of Fujian

in spring
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TR R
¥ qﬁjﬁ& 0.228 0.160 -0.607" -0.479 -0.384 0.137 0.137 -0.432 -0.575 -0.256 0.320
Species number
7. A7 43R i
Rk . -0.491 0.245 0.455 0.536 0.574 -0.382 0.428 0.337 0.218 0.145 -0.345
Mean density
N0 b=
¥ ’j/:lii’/jg -0.445 0.300 0.282 0.373 0.415 -0.382 0.497 0.214 0.145  -0.091 -0.209
Mean biomass
LZREVE | .
ZHHE 0.373 0.173  -0.745** -0.555  -0.492 0.209  -0.005 -0.419 -0.200 -0.173 0.273

Diversity Index

#* P<0.05, = * P<0.01
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