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Abstract

Benthic polychaets and sediment data (temperature, conductivity, particle size, and contents of
organic matters, total nitrogen, and total organic carbon) were collected seasonally at five stationsin the
intertidal zone of Cigu Lagoon in Tainan, Taiwan, from January to October 2009. A total of 748 individuals
of polychates belonging to 25 species and 19 families were collected. Neanthes glandicincta (Nereidae),
Scoloplos sp. (Orbiniidae), Malacoceros indicus (Spionidag), and Capitella sp. (Capitellidae) were
dominant, occupying 72.2% of the total number of polychaetes collected. Sediment particle sizes and
nutrient contents were apparently influenced by tidal actions and inputs from freshwater runoffs from
Cigu River and Dalien Creek. Sediment particles were finest at the stations near convergent center of
the lagoon and increased in size with distance toward each of the mouths of the drainages. Total organic
carbon, total organic nitrogen and water contents were negatively correlated with particle sizes. Abundance
and species diversity of polychaetes were highest at the stations situated at the mouths of the drainages.
Also, there was an obvious seasonal cycle in polycheates abundance with a peak density in January. An
exception was Capitellidae that showed an opposite trend in the cycle, particularly at the stations near
the mouth of Cigu River. Based on the analysis of dissimilarity in species composition and environmental
variables using NMDS and CCA techniques, four groups (clusters) of polychaetes communities were
identified. The results indicated that abundance and species diversity of the polychaete community in
the area near Daliao Creek were influenced by sediment salinity and organic contents, while those in the
areanear Cigu River were affected only by organic contents. Also, small grain sizes of sediments caused
lower the abundance and species diversity in the Longshan intertidal zone.
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Fig. 1. Sampling stations in the intertidal zone of Cigu Lagoon, Taiwan (A, Daliao Creek; B, Taiqu; C,
Longshan; D, Cigu River; E, FRI).
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Table 1. Sampling stations in the intertidal zone of Cigu Lagoon, Taiwan

Sampling station Longitude Latitude

A. Daliao Creek 120°04'28.4" 23°10'21.0"
B. Taiqu 120°04°49.8~ 23°08'39.8"
C. Longshan 120°05°08.5” 23°07'50.5”
D. Cigu River 120°05'13.7" 23°07°17.3"
E. Fisheries Research Institute (FRI) 120°05'50.6" 23°07°25.6”
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Table 2. Sediment characteristics at 5 sampling stations (A-E) in the intertidal zone of Cigu Lagoon,

Taiwan, 2009

Parameters A B C D E
Conductivity (ms/cm) 25.113+1.66  26.47%3.15 22.463t3.68  17.22°+311  24.46%3.80
Particle size (um) 27.622+6.30  12.44°+1.30 30.112+3.71  49.56°+6.32  74.299+15.60
Silt-clay ratios 6.712+0.56 4.822+2.14 6.25°+0.84 5.94b+4.93 2.430+1.76
Organic content (%) 2.93+1.01 5.53+6.26 3.75£1.43 4.05+3.86 2.80+£3.07
Total organic carbon (TOC) (%) 0.26°+0.06 0.37°+0.04 0.23%+0.04 0.242+0.08 0.155+0.04
Total nitrogen (TN) (%) 0.035+0.01 0.04+0.02 0.03+£0.02 0.02+0.01 0.02+0.02
TOC/TN (CIN) 8.06+2.98 9.91+4.46 9.85+8.10 14.38+6.80 8.17+5.34
Textural classification silty sand sandy silt silty sand silty sand silty sand

a, b, c: Values with same superscripts differ significantly (p < 0.05).

C:Z

2. 1——3t 2 = AMHRRIE - (2% Folk
1980; i 2003)

Fig. 2. A triangular diagram of interrelation among
sand, silt and clay (Folk 1980; #& 2003) (S, sand;
Z, silt; C, clay; M, mud; ZS, silt and sand; Sz,
sand and silt; SM, sand and mud; mS, muddy
sand; ¢S, clayish sand; sC: sandy clay).

F R ke LA B 7 52 (p<0.01) » iifi B Jg
BRI 2 S AR (FH R R B R=-0.784) -
(W) B ~ ARE K& =ikE

bkl E AR ~ AR E R S 2
F 2R o A BRI RR I A B 72 52 (p<0.02) »
i = {E HBAE B R 1R (0.37%) » H R 5
REEIHEE 1. (0.26%) ~ LIk 1% £k 5:.(0.24%) ~
FE LUK [ (0.23%) ~ JK G T % [ (0.15%) © 1
R & i e E H AT & 184 (5 (0.04%) » H 2R
1K Fe 75 K 2 9% 5k £k [5:(0.035%) ~ FE 111 A% [
(0.03%) ~ = [ % #% 15 (0.02%) ~ 7K 3 ffr £ [
(0.02%) » ff: L 7%= 58 A 53 §H 2 7K 4E (p=0.190) -
2Tl B i s B T R 5 1 R 19 (5.53%) » H
AR 7 525 € B 18 Bk [5(4.05%) ~ fE (LB 5
(3.75%) ~ KEEHFHEFR 15 (2.93%) ~ 7K ELAR R
(2.80%) » {HH 7= B TR EHZE K HE(p=0.833) -
A BRI s R B R 2 B B
% fi 52 Bl JES T R 1K oz AH B e U R o g 2 K e
(p=-0.104) -
() BRI ELA B R S & L fE

5 ok 1A B filk Bl B R ELAEL(C/N) DLZKGR
ik I B - s (i B C IR R I > %
PRI [ 2 72 A EHGT 2 BHE 1 - CINEL 2
FEIME AR > Hp DOEE sk 2 8 b ik B



B4 Y2 R ERFFE(TW J. of Biodivers.) 13(2): 135-151, 2011 141

& > 411 2009 4 8 H &L Hi we g m it /K% > 10
A& 2GS A R EE - B 1
4~ 7 A7RERY 2.45 {5 > H & BRI H Bk Bl
AHRALEEEH 8> 77lH 120~ 165~
22,0~ 24.0 ~ 16.0 » /R PR A 1) RHE 2

T RS B
(—) Z EHYI R

ARFCIHE LR % X 254 > 778 19
BHINZ 3R] - ik PR « KEINK
[ 158} 207 ~ @Ak OBl 125 ~ §i LIFk]w
6l 67 ~ LR 11 R} 16 # ~ KGR
i 108} 137 - )i B LIvD EERH(Nereididae)
Z R A5 7D B (Neanthes glandicincta) 37.8% ~
#ff 5A &% Bl (Orbiniidae) z 42 # £ (Scoloplos sp.)
13.2% ~ ¥tk &} (Spionidae) 2 FI1 i s #fk & (Ma-
lacocerosindicus) 11.1% J; /| \5E &} (Capitel lidag)
Z/|\BE & (Capitella sp.) 10.1% - it (5 LE ] &
o AREE SR 72.2% o &b IS EAE B
B KRB 5 DLED B2 R 7l A ~ P E s Bl
(Poecilochaetidae) z 447 55 (Poecilochaetus sp.)
R ah ST » & 588 65.3% > Hrh
BB @b U RIS R SR - & [k [ DL
Sk > EDEE YRR &b S I D B 3 TR RS
T o B AR B 61.1% o BEILIER [ R IR
RIVOEE LR B S - i 79.9% - &
15 Y8k Nt A s o) 9D B R /| S e A A 4 B4
Mo & AR 71.4% > HorbyNaE wd U R [
TR AR BARE - /|\oE i 0 AL A5 P WP A > LM B
R I — [R5 BV Y 2 — PREE AR © JKEAPT
Aok it DU o) v B e 5 e o 9 7 2 R 840 - B
A LA 62.7% o

3 BT SR (B SR BORS 1%,
YIRE) 2 ZHEITEE R o 1 F S 5 R R
&~ ENEE A S - 4 7SSV S R D B
S mk ~ FIREVEMERL - 7 FHB S S IR D
o~ Rt ad 0 10 HBFAE S IRERIDE ~ /]
SRk ~ FIE MR, o S LI R B

LRS- HEHE M 1 A% 10 AFFES
BT 2B o R 4 BB LT 7
HAERFE e > 10 F TRk - B HESR 7 H
PSSR AR » 10 Ak o /EE(E 10 AL
Tl bkl R T EE A - H e ikl
MR LA R IEAE R 19.8% -

(&) Z BHRER A

K A B E RIS IR 2 B R B
S LIRSS R fe s > FHRT R EIRIR
AERAT ~ Bl - BEILARIE AR AR o EERE L L
VR bR i B > KSR ~ JKEA AT ~ B R
Z o BRI AR - o e iR i o L 1 B
AR I 2.93 {5 o £k I i B B2 0 2 1 1/ b
b » LRGSR SR TR IERR a1 F B IGE
F R GEAEEFE IR 1 AE 4 A E
ft 4 AE10H TR - KAk L AE 4 A
TR 7T H 2B o S EREEE LA
bilf - ERFXFAETERF X 2ES - 1 H
5% 1,074 (E#2/m? » 10 A Tk 784 {E§g/
m?2 > YK g 27%

% RS Rk A (B A e .2 BR
—BLZBE (R 4) o RFEIHERR I B 1 R
Bl HE R R 5 BE AR B ] R A
W B - AR L5 i AnlE 4
T RESMER IS R 2 FEIMEA K &
kRl 7 H 2 2R > 4 R - BRI EK
TR I 2 B 5 H _ETHEEES » 10 HEEI &
i s EIRIEEIEAE 10 A2 ARG » 7 ARIE -

R L ) o L L 25 o P 22 T AR (R A
%% R= 0.935> p<0.01) » i &l J& Bl 45) =] JE€
75 2 1EAH BR (FHRH 7 8 R= 0.464 » p<0.05) %
PRl 2 TR 2R~ B > 2t~ B
H R 72 8 (p<0.01) » {HIF 2] 2 72 AR E
ff35 K 1E(p=0.16) -

(=) Z M > A BURSE N 1 Z B (%

L. 3 1A A I AE BLYE o T

BEZE S AR 2 B R REEE T S0 FE o0 4
R B - BHRE - 2SR - BRI -



142 JEAR 2 B R PR BRI R 1

7 3. LRV IR A R k2 B AR R B M
Table 3. Number of individuals, dominance, and dominance classification of polychaetes taxa collected
at five sampling stations (A-E) in the intertidal zone of Cigu Lagoon, Taiwan, 2009

Species/ Location Dominance (%) Classification¥ A B C D E

Nereididae

Neanthes glandicincta 37.8 ED 8 9 54 144 72

Dendronereis sp. 0.2 SP 1 1
Hesionidae

Hesionid sp. 0.1 SP 1
Glyceridae

Glycera sp. 04 SR 3
Goniadidae

Goniadid sp. 11 RE 6 1 1
Eunicidae

Marphysa sp. 17 RE 2 4 2 4
Lumbrineridae

Lumbrinerid sp. 30 RE 2 7 10 4
Orbiniidae

Scoloplos sp. 132 DM 31 24 6 4 32
Spionidae

Prionospio sp. 18 RE 1 7 5

Malacoceros indicus 111 DM 56 9 2 15

Scolelepis sp. 0.3 SP 3

Sio sp. 25 RE 12 2 1 3
Poecilochaetidae

Poecilochaetus sp. 5.7 SD 45
Cirratulidae

Cirratulus cirratus 0.9 SR 8
Cossuridae

Cossurid sp. 0.1 SP 1
Capitellidae

Capitella sp. 10.1 DM 4 4 4 50 9

Mediomastus sp. 19 RE 2 2 1
Maldanidae

Maldane sp. 05 SR 1 1 2 1
Arenicolidae

Arenicolid sp. 0.5 SR 1 2
Oweniidae

Owenia sp. 0.6 SR 2 1 1 2
Terebellidae

Terebellid sp. 14 RE 7 3 1
Sabellidae

Sabella sp. 0.3 SP 13 2

Amphiglena sp. 20 RE 1 1
Syllidae

Syllid sp. 0.4 SR 3
Nephtyidae

Nephtys sp. 24 RE 7 1 2 1 4
Occurrence 202 72 68 252 154

Y ED (eudominant), 100-32.0%; DM (dominant), 31.9-10.0%; SD (subdominant), 9.9-3.2%;
RE (recedent), 3.1-1.0%; SR (subrecedent), 0.99-0.32%; SP (sporadic), <0.32%.
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Table 4. Community characteristics of polychaetesin the intertidal zone of Cigu Lagoon, Taiwan, 2009

Component/Station A B C D E

Number of species 1075096 o 0,0 27505 B250x275  7.75°4206

Number of Ind./m2 122224218 43604236 41704212 15241422 93224218

Richness (R) 2504026 1794044  0.6040.32  063°+0.10  0.76%+0.11

Shannon-Weiner index (H) 184010  155°+028  (0p+039  1.28°4033  1.53%0.34

Evenness (E) o7s002 O8O oeni03  063:010 0.76+0.11
-(&1

a, b, c: Values with same superscripts differ significantly (p<0.05); Richness R= N

50
45

Bl Jan.
40)

OApr.
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Percentage(%)
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Species

3. LR VS T A il 7 2 2 RV R R A o o ZR BT L (B 0 BT 5 AR B 1% DL 2 V)R o

Fig. 3. Seasonal variation in the species composition of polychaetes communities (species > 1% of the
total number collected) in the intertidal zone of Cigu Lagoon, Taiwan, 2009. (Taxa abbreviations:
(abbreviation of Family). (abbreviation of Genus). Ca.c, Capitella sp.; Or, Scolopios sp.; Ca.m, Mediomastus
sp.; Po, Poecilochaetus sp.; Eu, Marphysa sp.; Sa, Amphiglena sp.; Go, Goniadid sp.; Sp.m, Malacoceros
indicus; Lu, Lumbrinerid sp.; Sp.p, Prionospio sp.; Ne, Neanthes glandicincta; Sp.s, Spio sp.; Nep,
Nephtys sp.; Te, Terebellid sp.)
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Fig. 4. Seasonal variation in species diversity indices (H-values) of polychaetes at five sampling stations

(A-E) in the intertidal zone of Cigu Lagoon, Taiwan, 2009.
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Fig. 5. The results of cluster analysis of polychaete communities in the intertidal zone of Cigu Lagoon,
Taiwan, 2009 (sample codes: Ai = sampletaken at A stations as denoted by Fig. 1 oni-th month of the year).
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