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Study on the influence of plant succession on zoobenthos in
Kwandu Nature Preserve in Tanshul ‘hver ‘Taipei, Tauv
Y. S. Lin and C H. Liu |

There are eight polychaetae, one ollgochaete twelve crab one snappmg shrlmp,
one amphipod, four diptera insect and two gastropod species found in Kwandu Nature
Preserve during July 1991 to June 1993. Polychaetes and crabs were the dominanf
groups. We quantitatively collected polychates seasonally in unvegetated mudflat,
reed marsh, seedling mangroves and mature mangroves seperately in two area. One
area located on riverside with sediments of medium silt, another area on tidal creek side
with sediments of fine silt.

Plant succession had significant influence on biomass, individual number, species
composition and seasonal change of polychaete in situ. In both unvegetated mudflats,
Laonome albicingillum was the first dominat species, Neanthes glandicincta was the
second one. Both stations showed similar pattern of seasonal cha‘ng.es that they had
more biomass in January and April, less in July and down to the valley in October.
The mudflat of riverside had significantly more average wet weight of 44.5(7.2 ~98.9)
grams per square meter, whereas that of creek one only had 10.4 grams. - Polychaetes
of vegetated stations in both area were also different. In riverside, N. glandicincta
dominate and L. albicingillum subdominate in reed marsh. The average wet weight of
reed marsh was only 11.1 (2.7~ 14.4) grams per square meter with unsignificantly
seasonal change. Two mangrove stations of riverside had similar species composition
and seasonal change. L.albicingillum, N. glandicincta, Namalycastis aibiuma,
Malacoceros indicus, Manayunkia sp. and Capitella sp. were co-dominated there with
above 10 % wet weight seperately . Their average wet weight were 13.8 and 7.8 grams
per meter with unsignificantly seasonal change. But the individual number of
Manayunkia sp, showed seasonal change with peaks above one hundred thousand in
January and April. In tidal creek side, the wet weight of polychaetes in reed marsh,
seedling mangroves and mature mangroves were 15.7, 14.6, and 9.0 grams per sqare
meter. N. aibiuma occupied more than 80 % with peaks in October or January and
down to the valley in April.

Key words: zoobenthos, macrofauna, polychaete, mangrove, marsh, estuary, intertidal, Tanshui River.
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BT R K S PR 5 TR, - T %t -

ST AR 2 AR BEMY ~ Y9PE ~ Yok Bk & OEAR -
SR A SR AR R BB O

(Lindall » 1973 ; Clark » 1974 ; Turner * 1977 ; Arntz,1980 ; Nixon 1980 ;
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Odum - 1980 ; Mitsch & Gosselink, 1986) - {EERATEHE LRI A EEHIHITEY)
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( McIﬁtyfe; 1970 ; HEARFIFEH » 1976 ; Pearson & Rosenberg, 1978 ; Penas &
Gonzalez > 1983 ; Day et al., 1989 ; Diaz,R.J. 1989 ; Miron & Desrosiers
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WSS - EIEDEBERETR S EAETELE « AT - ER - BO0EMLISE
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% - BIRBNRASEERS AARS 15 - ERAH E BB
(619%) - HRFS S WIRBIRE (19%) - HLABIL SEMB IS TREE - (1%
aEMLEEE - — - TASREEE - LRSS H E R S R
WL - (BAERISTR R LS R « /NIREHOManayunkia sp. 2 fHBSBORTIAE
EATRIMRSIAR (679 ) SRR (27%) - ZEE BRI E 2 R 5
& BRI TR— RIS - Capirella sp 45 E HIBRHE S B
% | BT B RS - Horh E BRI 425 - R
ERIBML B - TREMERSBEO SRR LA - (AR R B SEE R -
Prionospio japonicusiy53AF4E AT RTREER VBN - Horh S B ERVBMERI561% -
HAMBEEEETE - - SRR E RS - IR BRI RE
SR HARG. 8% - HBEENE S BRE - AN BATRIR A SRR - 4
SRR EAESAES - S BIMTES0 - 88 ~ 95U S EIAMEE | HATE R
SEETER - DI E BIRBE D - ERIBMURETRYIEE - &4 (ERE
SEITMEE - D E BRBIREHET AN 4.5 ATTRE B A R - A
SERREEE N E BATRIAREA A RT.855% S EATRISIMI915. 7552 -
HOBER IR/ B REE  D— « A% ;18 S BAALRMUR 28
2% JHRM B B -

EH RSN
AR N EERL (Ocypodidae) HIRIRIERAE (Uca arcuata De

Haan) -~ HB#RIEE(Uca lactea De Haan) ~ BBV (Uca vocans borealis
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Crane) ~ 74 BE@JHE%%(Tmetmpocoéiis ceratophora Koelbel) ~ 27814 (Ilyoplax
formosensis Rathbun) « J74%} (Grapsidae) RIESATAE (Sessarma bidens De
Haan) - $EEIZEE (Chiromantes dehaani H. Milne Edwards) ~ FIZF /58 (Helice
leachi Hess) ~ 3185 (Helice formosensis Rathbun) - {h EE%(Hélice wuana
Rathbun) - JX#ER} (Protunidae) HIY§ESETIE (Scylla serrata Forskal ) - 18R}

(Alpheidae ) FAEH (Alpheus edwardsii Audouin) - BB Corophiidae AHY
Corophium sp. - |

F AR A IR ER A E AT - B i s R R Ve M B LA

i - EREE RE B P S » H RIS - RS
R + FRATAPRPA SEHE HRBEVEHE SR - S S R B+ 70
KT E 16 S R HE R RS R AR % - ARG B A RE 1 E AT
SR BERHHISERE R > CAAIRYEEREE R - SRR RATARR
NEEFBENE RVERE - £E RS - MEnES/ DRSS - (HHESE
REBRH A - FMTEEBEAMARRER > GBS - hREEBRIHE -
g F IERYE AR RS 1R, - A8UEAE E @HRIRIARAINE 2070 - (BRE
R, - GifERY Corophium sp. 18 E & — F & HHR -

HAhEY)
B (Diptera) Rk - HAOBITAER - AFEDolichopodidae ~

Psychodidae - Empididae J; Chironomidae HJFEZE » HAAHLL S BERE -
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S ravidiidae ¥ Iravadia sp S5 TEREERY + DHIERTIIN -
BepisR (Batillaria sp. ) TERETRHERSE -
BB REERIIRRE R, - SESEEIE « EAERAE -
SRASRBIVICRSE + DIO.SmmARREE » WA AK + SRR

ﬁ
&

A i LA R

BRE B AREERIERNE BRI IE - AR BT &R e ed - B
¥ - TEVEMESHOR (BISLE 0 1982 Webster » 19885 & > 1992) - BHAHSEEE
ot CREFIC B R %Iﬁﬁﬂ@%%ﬁ@]%ﬁﬁﬁ%%ﬁ o W BB B RE AR
PSS BEEIEARE MBI AMEENZR - RERH O —H I E B
BB B (HE) 8% - DU - IR ERESE - HHEER
R ~ RIS A= Y2 - AR/ NEVRER I Manayunkia sp. KEIGN - TS
FRERMERSEOE N - ZRIEEREAENRN S mAYE BRI E R T - ATAIAR
7= SLEC AR - {HAESERE AR - SRERVEEE DI RS T AR WAL
EWERES -

AU B B IR R B, - T — R g B R T = o Wi
&SR BRI T (Sebens - 1991) - BRI A AAOR B W HOTEAHE RS
SRR ERTTRERREESERR  (IgEEESE - YCkRE - B
% ~ ARFIRE - WA EIBK AT - IEINERE Y - MER - S8R - DIk
SRR - AR EEREAER (Warren & Niering » 1993) >
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LA - TSR BSAEIIS5 (Kuenaler » 1961 ; loely & Jones
1978 ; Coull et al., 1979 ; Alongi » 1987 ; Miron & Destosers » 1990) QIEGEs
P - A SRR E AT (Warren » 1984) « AHE - 48
M) RIS BN » TIEBTEAHiT E NS - S WAL
RS TR RSN - MR TR B
Bekman(198)WFFE$5tHManayunidia sp. §1EERITES - RAEERAIISRISTAAT » 2988
DAERBIRT » THRIEIRAR IR - BARSAS TR Ao Manayunkia
5p. (RFORERRTA BB POATION » TR N R B R 0

;o

&

AR EEEMEE AR &R (7 & 2, 1985; Mitsch &
Gosselink,1986) - AHH5EH » r‘nﬁﬁﬂ‘%é’ﬂﬁﬁﬂ)ﬁﬁﬁi@ﬁﬂﬁ EXEERSR - B
Day et al (1989)%3H {5 HE R ARV LIRS R T EERTIEEET - iR
George(1984)%f Capitella sp. JrFauchald & Jumar(1979)% % E HA M #8E » AHF
FEFAE MR AT DB RER T - BEENOA TR Ao 8 EH -
Moverley %A (1986) lﬂ%i@ﬂﬁﬂ“ﬁDiﬁ%%ﬁﬁﬁ%%:%%ﬁﬁfﬁs& » FEE A
PRI - SRR HBEITIAERE RS - BRI R RE
PR RN A 5 RSB RSB SBERY - B
ANRER - (HRENCEE  ERKRIRRIPRREREE —EKEER T
SRS TR - R R RS - 2 R
BRI A CRBSR » TIHIKE —EEER - IWEEYF T EHAEPEE > H

%Eﬁﬁﬁ@%ﬁ c WEEHEE O MEBEENEET (Rhode & Young
| BT



1970) + 2R I - (IR R A
W T - TSNS SRS (Ginsburg & Lowenstam
1958) - HOEFNAR - Fit - FERBRIEE TR S KBRS - Tt
BUTHRIEREDS o TR B HER R R BN ERAERNAY -
HATERBIERNS - (BAEH - TRV RE - BRI
e BB RN S B ATRRSIREPy o BB NI AT - B
T DI » LR (RBSRIO) A ETHBRN - R
PRI R BRI MAREIOLE TSR R RERY - RO S AR
KA -

AL AR R A R R A P FE T B ROV S VA
ft. < Hsieh(in press)AFFFe 2 477 BRI 12 B /IO R AR BR VR I 2o B A E)
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Table 2 The average tidal height(cm), median particle size(phi), organic content(%) and of surficial sediments

S-10 cm depth from July 1991 to April 1993 at eight stations.

Location Exposer area Shelterer area
Landscape nude Reed Seedling Mature nude Reed Seedling Mature
Item Mudflat Marsh __ Mangroves Mangroves Mudflat Marsh _ Mangroves Mangroves
‘Tide height(cm) 68 93 72 78 53 47 81 78
Median particle size (phi)
July 1991 5.46 4,72 5.51 6.25 6.33 6.34 6.41
October 1991 5.54 4.88 5.24 5.90 6.28 6.64 6.64 6.47
January 1992 5.65 4.51 5.44 5.59 6.29 6.42 6.07 6.47
April 1992 513 4,71 4.51 5.27 6.41 6.00 6.33 6.52
July 1992 5.16 4,91 5.47 5.26 6.43 6.34 6.17 6.40
October 1992 527 4.95 5.48 544 6.38 6.10 6.38
January 1993 4.78 5.04 5.58 5.45 6.34 6.07 6.22 6.29
April 1993 5.15 5:00 5.52 . 532 6.33 6.06 6.32. 6.08
Average 53 4.8 53 55 6.3 6.2 6.3 6.4
Organic content (%) _ -
July 1991 58 6.2 7.7 6.1 7.3 93 8.5
October 1991 59 5.1 6.6 6.2 71 5.7 7.6 8.9
January 1992 6.6 6.8 8.4
April 1992 6.2 6.1 5.7 7.9 6.7 6.9 8.7 84
July 1992 5.1 54 6.2 1.7 5.6 8.0 10.4 91
October 1992 5.1 52 6.3 8.2 6.5 10.3 77
January 1993 4.8 42 6.3 6.1 5.7 6.1 8.4 9.0
April 1993 4.9 5.4 6.9 7.4 6.2 6.9 9.0 8.2
Average .54 54 6.4 7.3 6.3 6.8 9.1 8.5
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Table 3 The average redox potential (mv), salinities(% ), and pH value of eight stations from July 1992 to April 1993.

ocation Exposer area Shelterer area
\@scape nude Reed Seedling Mature nude Reed Seedling:  Mature _
Item _Mudfiat Marsh  Mangroves Mangroves Mudfiat Marsh  Mangroves Mangroves
Redox potential(mv)
July 1992 -300 - -180 -170 -200 -320 =330 -290 -130
October 1992 -280 250 -270 -260 -360 -360 -270 =230
January 1993 -280 -210 -170 -150 -380 -310 -180 150
April 1993 -270 -210 -190 -150 -360 -90 -120 -120
Salinities(% )
Juiy 1992 18 20 25 27 20 22 22 26
October 1992 19 21 27 21 16 18 21~ 22
January 1993 : 14 19 20 13 10 11 13 14
April 1993 1B 14 15 1 6 10 7 9
pH value ' '
July 1992 7.3 71 6.8 6.5 6.9 7.3 7.0 6.3
October 1992 7.2 6.9 6.8 6.7 7.0 7.3 6.8 6.5
Janmary 1993 7.0 6.8 6.7 6.5 7.2 7.2 6.8 6.1
April 1993 7.7 7.2 6.6 6.8 7.0 8.1 6.5 6.8




Table 4. The individual number per sqaure meter of polychaete species in each station in eight seasons.

EMF12 denotes the 2nd season of the 1st year of EMF station. The seasons, 1 July, 2 Oct., 3 Jan., 4 Apr.

Ka

Prionospio

Total

Sample  Perinereis ~ Neanthes Namalycastis  Malacoceros L

aibuhitensis glandicincta indi albicingillum  sp. Japonicus
EMFTI - 0 i34 U U 23140 37 24398
EMF12 0 112 0 0 186 0 6728 0 7025
EMF13 0 8280 0 148 7652 1331 9500 2218 29128
EMF14 0 1220 0 37 5805 . 1035 5988 0 14085
EMF21 0 296 37 0 1923 0 2514 0- 4770
EMF22 0 148 0. 0 814 591 2846 37 4436
EMF23 0 2181 37 297 5582 5027 850 2588 16562
EMF24 0 2735 0 222 4916 1700 1737 998 12310
FRM11 0 1109 0 0 74 - 0 1035 0 . 2219
ERM12 0 296 0 0 37 0 1294 0 1628
ERM13 37 1811 0 0 370 20257 8354 0 30828
ERM14 74 1257 37 0 222 591 4103 0 6284
ERM21 0 1405 0 0 222 0 776 0 2403
ERM22 0 2477 37 0 185 333 1922 0 4954
ERM23 0 2366 222 148 148 1331 1109 37 5360
ERM24 0 2033 0 0 222 444 1035 0 3734
ESM11 0 888 0 0 296 . 296 10720 0 12199
BSM12 (¢} 222 (¢} (¢} 333 -0 296 0 851
ESM13 0 1017 0 0 924 115098 1017 0 118055
ESM14 0 702 0 185 1257 1885 1885 0 5915
ESM21 0 739 148 111 0 0 1848 0 2847
ESM22 0 296 74 111 1035 20441 74 0 22032
ESM23 0 554 74 185 518 74668 37 0 76037
ESM24 0 592 37 186 444 108565 296 0 110119
EMM11 0 148 0 0 0 665 1626 0 2440
EMM12 0 139 47 0 786 0 601 370 1942
EMM13 (¢} 1017 Q 0 1017 41955 2449 0 46437
FMM14 0 148 0 0 0 10276 2624 0 13048
EMM21 0 1183 74 0 74 0 4473 37 5841
EMM22 0 222 75 74 0 13529 222 0 14122
EMM23 37 739 75 0 0 125014 37 0 125902
-EMM24 0 444 37 75 185 72931 407 111 74189
SMF11 0 75 111 0 186 0 924 0 1296
SMF12 0 0 0 0 37 ) 0 0 0 38
SMF13 0 222 0 0 4288 15636 11607 961 32714
SMF14 0 38 0 0 999 Q 1257 4] 2293
SMF21 0 0 74 0 444 0 0 0 518
SMF22 0 0 ] 0 148 0 74 0 222
SME23 0 185 37 0 3217 370 6506 4288 14602
SME24 0 0 0 0 407 0 2218 998 3623
SRM11 0 185 508 0 92 0 9?2 0 878
SRM12 0 148 444 0 111 0 0 0 702
SRM13 0 37 370 0 259 148 259 0 1073
SRM14 0 111 37 0 0 37 148 0 333
SRM21 0 444 297 0 0 0 2957 Q 3698
SRM?22 0 665 888 0 0 111 259 0 1923
SRM23 0 333 444 0 111 2366 591 111 3956
SRM24 0 111 111 0 74 1737 2920 37 4990
SSM11 0 111 - 482 0 0 0 628 0 1221
SSM12 ] 296 333 0 0 0 850 0 - 1479
SSM13 0 111 407 0 0 37 407 0 961
SSM14 0 111 37 0 0 259 998 .0 1405
SSM21 0 62 185 0 0 0 801 0 1048
SSM22 0 296 740 0 37 74 148 0 1294
SSM23 0 259 111 0 111 2033 887 259 3660
SSM24 0 - 0 74 0 0 15303 185 37 15599
SMM11 0 0 0 0 0 0 148 0 148
SMM12 0 1 296 0 0 0 185 0 481
SMM13 0 185 518 0 37 850 259 0 1848
SMM14 0 111 1 0 0 1663 481 0 2256
SMM21 0 185 37 0 0 0 370 0 592
SMM22 0 111 186 0 0 296 111 0 704
SMM23 0 111 296 0 0 1553 222 0 2181
SMM24 0 0 112 0 0 21328 222 0 21 663~
Total - 148 42166 8149 1817 46078 681763 138253 13122 931496
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Table 5. Resuits of using four-way analysis of variance to test significance of temporal and spatial variances in individual number
afterlgg 10 transformation. ns : not significant, *: p < 0.05, ** : p<0.01, *¥** ; p<0.001.

Item / Polychaetes Manayunkia sp. Capitella sp. Prionospio japonicus Total individual no.

Main effects
Between two years Xk k¥ XKk *x
among four seasons X%k *kk *kk ) *kx
Between two locations *kk Kk ns *kx
Among four seasons *kx *kk . kkk *

Interactions
year X seas. C *kx K X *kk
year X loc. ns X%k ns ns
year X lands. ns xkk Kk X
seas. X loc. Xkx XX ns ns
seas. X lands. 3 Kk : ns *%
loc. X lands. Kok ns X% kkxk
year X seas. X loc. ¥k Xk ns Xk
year X seas. Xlands. . * . - ns *k *k ns
year Xloc. X lands. ns ns ns **

seas. X loc. X lands. * ¥kk - ns ' *k



Table 6 Thewet weight(g) per sqaure meter of polychaete species in each station in eight seasons.

EMF12 denotes the 2nd season of the 1st year of EMF station. The seasons, 1 July, 2 Oct., 3 Jan., 4 Apr.

Prionospio

“Sample Perinereis . Neanthes . Namalycashs Malacoceros  Laonome Marayunkia . Capitelia

aibuhitensis  glandicincta ] albicingillum  sp. :
"EMFKI11% 0.0 12.7 0.0 0.0 1.3 0.0 14.5 0.0 29.:
EMF12 0.0 2.2 0.0 0.1 4.4 0.0 0.4 0.0 M
EMF13 0.0 19.5 0.0 5.1 15.5 0.1 7.0 0.0 47.:
EMF14 0.0 10.9 0.0 0.5 50.7 0.1 5.1 0.0 67..
EMF21 . 0.0 0.6 0.5 0.0 20.8 0.0 1.0 0.0 22!
EMF22 0.0 2.1 0.0 0.0 5.4 0.1 2.3 0.0 9.:
EMF23 0.0 7.4 4.2 6.4 52.7 0.3 0.6 1.7 73.
EMF24 0.0 48.5 0.0 3.0 45.6 0.1 1.2 0.6 98.!
ERMI1 0.0 3.2 0.0 0.0 2.0 0.0 0.3 0.0 5.
ERM12 0.0 2.0 0.0 0.0 0.2 0.0 0.4 0.0 27
ERM13 0.4 3.5 0.0 0.0 1.6 1.2 3.9 0.0 10.1
ERM14 53 9.7 1.2 0.0 2.2 0.0 3.2 0.0 214
ERM21 0.0 7.9 0.0 0.0 4.3 0.0 0.2 0.0 12
ERM22 0.0 8.3 1.1 0.0 4.4 0.0 0.6 0.0 14.
ERM23 0.0 5.4 0.0 3.8 0.9 0.1 0.5 0.0 10.4
ERM24 0.0 10.3 0.0 0.0 0.5 0.0 0.6 0.0 11.+
BSM11 0.0 9.6 0.0 0.0 2.4 0.0 43 0.0 16.-
ESM12 0.0 1.1 0.0 0.0 6.9 0.0 0.2 0.0 8.
ESM13 0.0 1.6 0.0 0.0 0.9 14.3 0.5 0.0 17.:
ESM14 0.0 3.9 0.0 4.2 16.4 0.1 3.8 0.0 28.:
ESM21 0.0 3.8 0.4 1.0 0.0 0.0 0.6 - 0.0 K
ESM22 0.0 0.3 5.0 1.4 1.1 0.7 0.0 0.0 8.:
ESM23 0.0 0.9 2.4 2.5 0.8 2.1 0.0 0.0 8.i
ESM24 0.0 3.9 2.7 5.1 1.5 33 0.3 0.0 16.
EMMI11 0.0 0.1 0.0 0.0 0.0 0.1 0.3 0.0 0.
EMM12 0.0 0.4 1.1 0.0 11.1 0.0 0.1 0.1 12.
EMM13 0.0 0.9 0.0 0.0 0.5 2.8 2.1 0.0 6.
EMM14 0.0 1.1 0.0 0.0 0.0 0.3 1.9 0.0 3.
EMM21 0.0 4.3 0.4 0.0 0.8 0.0 2.5 0.0 7.
EMM22 0.0 0.0 10.0 0.6 0.0 0.3 0.1 0.0 11.(
EMM23 0.4 1.3 4.5 0.0 0.0 3.2 0.0 0.0 9.!
EMM24 0.0 33 0.3 3.3 1.5 2.3 0.3 0.1 11.;
SMFI1 0.0 2.7 0.2 0.0 3.2 0.0 0.2 0.0 6.”
SMF12 0.0 1.3 0.1 0.0 0.5 0.0 0.0 0.0 1.¢
SMF13 0.0 0.9 0.0 0.0 20.5 0.4 1.4 0.2 23.¢
SMF14 0.0 1.6 0.0 0.0 7.9 0.0 1.0 0.0 10.!
SMF21 0.0 0.0 0.5 0.0 8.2 0.0 0.0 0.0 8.
SMF22 0.0 0.0 0.0 0.0 1.2 0.0 0.1 0.0 1.2
SMF23 0.0 1.1 0.4 0.0 16.9 0.0 1.4 3.7 23.¢
SMF24 0.0 0.0 0.2 0.0 2.6 0.0 3.6 0.9 7.
SRMI1 0.0 535 14.6 0.0 T8 0.0 00 0.0 221
SRM12 0.0 1.2 9.1 0.0 1.8 0.0 0.0 0.0 12.1
SRM13 0.0 0.0 28.6 0.0 33 0.0 0.2 0.0 32.%
SRM14 0.0 0.3 1.1 0.0 0.0 0.0 0.1 0.0 1.5
SRM21 0.0 0.8 4.0 0.0 0.0 0.0 1.9 0.0 6.7
SRM22 0.0 1.8 31.7 0.0 0.0 0.0 0.3 0.0 33.¢
SRM23 0.0 1.3 9.7 0.0 0.1 0.1 0.4 0.1 11.¢
SRM24 0.0 0.7 1.9 0.0 0.2 0.1 2.8 0.0 5.¢
SSM11 0.0 0.1 16.9 0.0 0.0 0.0 0.3 0.0 17.2
SSM12 0.0 1.4 15.7 0.0 0.0 0.0 0.5 0.0 17.¢
SSM13 0.0 1.0 23.1 0.0 0.0 0.0 0.2 0.0 24.4
SSM14 0.0 1.5 2.0 0.0 0.0 0.0 0.8 0.0 4.4
SSM21 0.0 0.0 3.6 0.0 0.0 0.0 0.6 0.0 4.z
SSM22 0.0 0.8 34.3 0.0 0.0 0.0 0.0 0.0 35.1
SSM23 0.0 1.0 6.7 2.5 0.2 0.1 1.1 0.3 11.§
SSM24 0.0 0.0 0.9 0.0 0.0 0.6 0.2 0.0 1.5
SMMT11 0.0 0.0 0.1 0.0 0.0 0.0 0.1 0.0 0.1
SMM12 0.0 0.1 52 0.0 - 0.0 0.0 0.1 0.0 5.4
SMM13 0.0 0.3 11.0 0.0 0.0 0.0 0.2 0.0 11.€
SMM14 0.0 0.1 1.8 0.0 0.0 0.0 0.3 0.0 2.2
SMM21 0.0 0.3 0.4 0.0 0.0 0.0 0.1 0.0 0.8
SMM22 0.0 0.1 28.4 0.0 0.0 0.0 0.0 0.0 28.5
SMM23 0.4 0.1 17.1 0.0 0.0 0.1 0.2 0.0 17.9
SMM24 0.0 0.0 4.7 0.0 0.0 0.8 0.1 0.0 5.6
Toftal 6 216 308 40 325 34 (i 8 1015
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Table 7. Results of using four-way analysis of variance to test significance of temporal and spatial variances in wet weight

after log 10 transformation. ns : not significant, *: p < 0.05, ** : p<0.01, *** : p<0.001.

Ttem / Polychaetes lt;;z;’czz(']nmgfllum Neanthes glandicincta Namalycastis aibiuma Total wet weight

Main effects
Between two years ns ns ¥k X
among four seasons *kxk X% %k *kk
Between two locations KKk %Kk KKk %okk
Among four seasons *kk kkk *kk %%

Interactions
year X seas. ns ns ns *%
year X loc. ' ns ns _ * : ns
year X lands. | ns kxk ns 3
seas. X loc. ns *kk *kk T kKX
seas. X lands. Xk 3 b3 *okx
loc. X lands. - ns : . ns *xk %
year X seas. X loc. xkk S ' ns . ns
year X seas. X lands. X ns ns ns
year X loc. X lands. ns ns : ns - ns

seas. X loc. X lands. * * * ' ns




Table 8. The percentage of wet weight among eight stations for eight polychaete species.
Stations Neanthes Perinereis Malacoceros Laonome Manayunkia sp.  Capitella sp. Prionospio Namalycastis Total
glandicincta aibuhitensis indicus albicingillum Jjaponicus aibiuma
EMF 48 0 39 61 2 42 30 1 35
ERM 23 87 g 5 4 13 0 1 9
ESM 12 0 35 9 61 13 0 3 11
EMM 5 6 10 4 21 9 3 5
SMFE 3 0 0 19 1 10 61 0 8
SRM 5 0 0 2 0 7 2 33 12
SSM 3 0 6 0 2 5 4 33 11
SMM 0 6 0 0 3 2 0 22 7
Total(g/m 2) 3.4 0.1 0.6 5.1 0.5 1.2 0.1 4.8 15.9
g Table 9. The percentage of wet weight among eight polychaete species for eight polychaete stations.
Stations Neanthes Perinereis Malacoceros Laonome Manayunkia sp.  Capitella sp. Prionospio Namalycastis Total wet
élandicincta aibuhitensis indicus albicingillum Jjaponicus aibiuma weight(g)
EMF 29 0 4 55 0 9 1 1 44.5
ERM 56 6 4 18 2 11 0 3 11.1
ESM 23 0 13 21 19 9 0 10 13.8
EMM 18 1 6 22 14 12 0 26 7.8
SME 9 0 0 74 0 9 6 2 10.4
SRM 9 0 0 6 0 4 0 80 15.7
SSM 5 0 2 0 1 3 0 88 14.6
SMM 1 1 0 0 1 2 0 95 9.0
Average 21 1 4 32 3 8 1 30 15.9
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Table 10. Significant test of yearly change and seasonal change with two-way ANOVA for seven species in eight stations.
(Samples size: 5, Significant level, *: p<0.05, ns: p>0.05) -

Stations Species Neanthes Malacoceros Laonome Manayunkia sp. Capitella sp. Prionospio Namalycastis Total
glandicincta indicus albicingillum Japonicus aibiuma
Items “unit  wet weight wet weight wet weight ind. no. ind. no. ind. no. wet weight wet weight
EMF Years ns ns ns * * ns ns
Seasons * ns * -k * ns *
Interaction ns ns ns ns ns ns ns
ERM Years ns ns ns ns ns ns ns
Seasons ns ns ns * * ns ns
Interaction ns ns ns * * ns *
ESM Years ns ¥ ns ns * * ns
' Seasons * ns ns x * ns ns
Interaction ns ns ns * ns - ns ns
EMM Years ns ns ns ns ns * *
Seasons * ns ns ¥ * ns ns
Interaction ns ns * * * ns ns
SMF Years * ns ns ns * ns ns
Seasons ns * * * * ns *
. Interaction ns ns ns ns * ns ns
~ SRM Years ns ns * * ns ns ns
' Seasons ns * * ns ns * ns
. Interaction ns ns ns ns ns ns ns
SSM Years ns * ns ns ns
Seasons ns * ns * *
Interaction ns ns ns ns ns
SMM Years ns ns ns ns ns
Seasons ns * ns * *
Interaction ns ns ns ns ns




" Tanshui River

Figure 1. The location of Kwandu Nature Preserve in Tanshui River, TAIPEL,
Taiwan.

121°28°E

Shelterer area
SMM SSM SMF SRM

Keelung River ;

25°07

Mudflat . Mangrove

Figﬁre 2. The distribution ofvegetation and the location of eight stations in
Kwandu Nature Preserve.
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Figure 7. The average individual number of polychaetes per square meter in eight
stations from July 1991 to April 1993 in Kwandu Nature Preserve.

41



DISTANCES

0 0.2 0.4 0.6 0.8 1.0
| | | | | | |
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$— G e
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' I

|
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|
|
' Capitella sp., L. albicingillum, N. glandicincta + —————— ! [
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SSM24 SMM13 SMM14 SMM22

 SMM23 SMM24

Figure 8. Dendrogram of individual numbers of polychaetes in eight stations, two years(1,the first

year, 2 the second year) and four seasons(1 July, 2 October, 3 January, 4 April) using average
linkage method with Pearson correlation coefficient.
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Figure The wet weight(g) of polychaetes per square meter in eight stations from July 1991
to April 1993 in Gwandu Nature Preserve.
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Figure 10. Dendrogram of wet weight of polychaetes in eight
stations, two years(1 the first year, 2 the second year) and four
seasons(1 July, 2 October, 3 January, 4 April) using average
linkage method with Pearson correlation coefficient.
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