Ei#EYIZBVERFFE(TW J. of Biodivers.) 14 (1-2): 1-25, 2012 1
W XE TS IR A A AT

Habitat of Uca formosensis in the Zengwen Estuary of

Southwestern Taiwan
254
Ching-Yu Liou
AHGEEERRONA AT RRT P BB ERARE RS | 5

Endemic Species Research Institute, Chichi, Nantou, Taiwan

WA H ¢ ley@tesri.gov.tw

Corresponding author: lcy@tesri.gov.tw

i 2

E I 5 I R AR R e — R A R > O AR 3 (RO IR SR BRI - ASHFTEET
#11992-1994 4 2 2008-2010 FF-FEAGH » T QR I l5 E VB STER M - PRGN
AR AEE ~ BRI R T SOR D [ ER BB S 0 1992-1994 T IREH 4 {8 50 cn X 50 en1E T/
/INEAR BAR S > 28R A R R - JRHNS 96 (AR IR R} » BT AR IR M LB R
TR E RE R PR 2 88T 2 0 B0E B o AR 9 IE ARG AR [ B AR R 2 S8 1 > 5
T ~ LR~ STOBEE ~ DT~ EARIREE - 5 R AE B I R AR P 215 1
il - B © 2008-2010 4F 2 A PR B RERZ G R AZHRER IR - fEFEH HIRTG BB LAG T SR
Wit o PR ARSI IR o 2 BRI G 2 pH A ~ BERT ~ FEERT S B~ IR
TIEGHE ~ KPR E A SRR R 2Ok 5 I - S R R R PR e 5
DUR Z3E A o ARIE A st I 3 5 8 & A HE B R I o 2 SR B S B IHEZ M2
2-3 # o (HERRES 4 0 BEER > TIEPEIRESBN A BUREPERRZHR o HHERH
VR Z IR EE > 2008 AERARIIR R At o I B IR st > HoA I e Es 5 #) o 1 P2
BT SOR AR o G SQROMMIEA BRI L » SR d Il iR E o I itttz &
W CREEER R TTA L > TG ERNIR O M2 & SOR O AR B A2 v e 5 2 B g Rl fa it o



2 SO R

1S B8 B ARSI FR Pt 2 ST b - SEBOKAL ~ H3ERIE ~ W R L 2 I T - HTBRTZRY
FURG IR G T R R > AR ORI - TS I i R DU -

Abstract

Uca formosensis is an endemic fiddler crab to Taiwan. In the past decade, its population has severely
decreased. We investigated the crab community and related environmental factors at the Zengwen Estuary
in the southwestern Taiwan for the periods of 1992 t01994 and 2008 to 2010. The crabs were sampled
with digging method and digital camera at 96 plots, each with 1 m area divided into four 50x50 cm
subplots. For each plot, the species of the crabs were identified and the number of each of the species
were counted and presented as the important value index (IVI). Multivariate statistical analysis,
classification and ordination, were used for the quantitative analysis of the crab community variations.
The species composition of the community, and population sizes of the species and their distribution
patterns, habitat types and topography were examined. Environmental factors such as dissolved oxygen
saturation in water, and pH, salinity, electric conductivity, heavy metals, particle-sizes, organic matters of
the soil were analyzed. Loam in the upper inter-tidal zone with gentle slopes of less than 5" was found to
be the most suitable habitat for the crabs. According to soil heavy metal content standards and
classification of Taiwan, the heavy metal contents were at the 2" and 31 grades, while cadmium was at
the 4™ grade, indicating an intermediate pollution. At the Dadu Estuary in the central western Taiwan, the
heavy metal contents at the dots where U. formosensis were found were over the 5™ grade, 2008. The
topography of the estuary has been changed dramatically due to the natural factors and human activities,
affecting water level, soil characters, salinity, and habitat utilization of the crabs. The southern region of
the New Fuluen Sandbar almost disappeared, while there were many fish ponds that had been constructed
in the higher intertidal zone where was once the most suitable habitat of the crabs. This resulted in a
serious reduction of the U. formosensis population. The conservation of U. formosensist requires

minimization of human disturbances, particularly from construction of fish ponds.
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Fig. 1. Sampling stations (open squares) of crabs with the digging method in the tidal zone of the

Zengwen Estuary, 1992-1994.
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Fig 2. A sampling station (1x1 m") of crabs with the digital-camera file method in the tidal zone of the
Zengwen Estuary, 2008-2010.
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Table 1. Statistics of important value indices (IVI) of the crabs collected at 96 plots in the tidal zone of

the Zengwen Estuary, 1992-1994

Species Total of IVI Mean of IVI  Standard deviation Coefticient of Variance Number
of plots
Mictyris brevidactylus 1022.68 10.65 27.01 2.54 17
Macrophthalmus banzai 437.03 4.55 16.93 3.72 10
Uca formosensis 1186.80 12.36 26.18 2.12 23
Uca lacteal 949.89 9.89 19.67 1.99 30
Uca arcuata 277.45 2.89 8.53 2.95 15
Uca borealis 260.46 2.71 8.45 3.12 12
Scopimera longidactyla 254.10 2.65 8.40 3.17 15
Scopimera bitympana 522.69 5.44 17.76 3.26 15
Ocypode stimpsoni 242.42 2.53 12.96 5.13 10
Ocypode ceratophthalmus 133547 13.91 30.25 2.17 19
Matuta victor 247.36 2.58 11.83 4.59 6
Scylla serrata 470.15 4.90 18.78 3.84
Parasesarma pictum 242.12 2.52 11.52 4.57 7
Perisesarma bidens 360.62 3.76 15.01 4.00 7
Parasesarma plicatum 284.27 2.96 9.94 3.36 10
Cardisoma carnifex 468.55 4.88 17.90 3.67 7
Helice formosensis 586.63 6.11 13.18 2.16 23
Helicana doerjesi 147.26 1.53 6.30 4.10
Varuna litterata 162.34 1.69 7.44 4.40
Metopograpsus thukuhar 141.73 1.48 7.95 5.38
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Table 2. DCA eigen-values on the first 4 axes corresponding to the important value indices for the 20

species of crabs collected at 96 sampling stations

Axis 1 Axis 2 Axis 3 Axis 4

Eigen-values 0.942 0.765 0.561 0.227
Percentage 9.895 8.036 5.892 2.38

Cumulative Percentage 9.895 17.931 23.823 26.203

3R 3. FRESEHE AT 20 AR A B SIS e R 4 Bl 81170 B
Table. 3. Ordination corresponding to the important value indices along the first 4 DCA axes for the 20
species of crabs collected at 96 sampling stations

Axis 1 Axis 2 Axis 3 Axis 4
Mictyris brevidactylus 5.59 2.52 2.57 1.81
Macrophthalmus banzai 2.56 0.00 0.97 0.86
Uca formosensis 3.43 1.02 1.53 3.68
Uca lactea 4.04 1.41 2.69 2.11
Uca arcuata 3.59 1.80 1.88 2.55
Uca borealis 3.45 0.64 1.03 0.00
Scopimera longidactyla 6.48 4.49 0.50 1.87
Scopimera bitympana 7.79 4.38 0.00 1.63
Ocypode stimpsoni 7.65 0.61 5.96 3.50
Ocypode ceratophthalmus 9.75 3.65 2.19 2.36
Matuta victor 11.35 3.67 2.50 2.42
Seylla serrata 6.65 3.71 2.92 2.40
Parasesarma pictum 1.90 5.23 2.95 2.17
Perisesarma bidens 3.33 6.42 4.96 0.18
Parasesarma plicatum 3.24 5.77 2.66 1.94
Cardisoma carnifex 0.00 4.32 2.64 2.24
Helice formosensis 2.76 3.36 2.11 2.74
Helicana doerjesi 2.68 4.46 3.61 2.83
Varuna litterata 3.98 6.43 1.05 4.55

Metopograpsus thukuhar 5.09 6.72 0.96 4.11
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R 4. GOURIMIES 1 BEEGEHA GEHHI 2 T E ERCAHE T [n=18] (CEC : [t #L
BOM: B4R > EC : R » sand : VKL » silt : YKL » clay : &KL > PD : k% » mean :
REGME > SD : fFHE(RZE - OV BEFAS » max @ fRK{E  min @ fR/)MiE)
Table 4. Statistics of soil quality parameters at habitat of Uca formosensis in the Zengwen Estuary,
1992-1994 ( CEC, cation exchange capacity; OM, organic matter; EC, electrical conductivity; PD, particle
density; SD, standard deviation; CV, coefficient of variation; number of samples = 18)

CEC sand%  silt% clay%

meq/ C())ZI pH ECmS/cm ({Z p;)m pme 2.0mm  0.05mm  <0.002 g/PCI; 3
100g -0.05 mm -0.002 mm  mm

Mean 5.48 0.74  8.18 53.13 0.06 3.02 237.78 48.62  43.86 7.51 2.61
SD 4.31 0.26 0.16 23.89 0.03 1.61 67.61 16.67 15.24 420  0.03
CV% 78.68 3478 2.01 44.96 4427 5334  28.43 3429 3475 5586 1.16
Maximum  20.50 1.36  8.60 103.80 0.10 597 327.00 7534  76.67 1620  2.65
Minimum  1.67 027  7.90 32.20 0.03 0.86 16220 12.67  23.06 1.50 2.58

B 5.6 SO Itk 5 T e e o) (e (AL

VR DN e S B B SR LT 5 A3 T SURALE)
Fig 5. The distribution of Uca formosensis in the Zengwen Estuary, 2008 (A1, intertidal area confined by
the levee, from whose gates water flew in; A2, the southern region of new Fuluen sandbar and the
Zengwen Estuary; A3, the northern region of Zengwen River).

SRR » WK ATHUKRIFEEL : A2 © 7
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1. 5 1 PR IR RSB IR EE T2 1
BRI o SHANGEHEEIEET > 734 18 {E 1+
BB R » FERRL 7.51% ~ YL 43.86% ~
WKL 48.62%(3% 4) » [BPE 1 (loam) ~ Y3 E
Y 1 (silt loam)BPE I 1 (sandy loam) > #7
B A > 80%  HLIRRFH > 5
/o’ B R 1) 5 LR g 5 T A M > L -
BRI KHI BRI 1012% ~ YHRI55+11%
SR 35 £ 7% 28 1 o 5 1994 FEL AL E
FE R SR MR B R R I » I A LU /7
25 L RIS 0 108 2B RH(BIE
1994 5 % 1994a) » H HH B A & #
HRHE 17 % > BETEHEBNE Y e 2 i
) o BEREAME R A o PSR 1 2028
PR A AR R B H A R R
iR H AL S NMIEREY) > #HE
SERARE T R 0BT » $3 R 8 20 R A U
ZOT TS FANE LIGERA o

2. T EE M 1 Y SR A fE (specific surface
area) * 7 [ F8 AN 2 BERG e 1 A > 7P
1) 5 it 1 A 75 B 5.48meq/100g(3E 4) »
56 WL AN 3 78.68% 0 HEUR FR AR B [H] 2 75 AL
K 2 1993 HEHIEE 20.5meq/100g > 1994 FE3H
13 9.12meq/100g 1 =1 fill 45 72 42 RU 1Y) 5 14
W o 2R3 RIS 2.61g/em’ > R 1R
B2 FERAK o

3. HHEGEEFREIEEN S 7.9 £ 8.6 ZIH >
JE a1 > B R I 8.2
+0.4 #HE BI5E 1995, 2005 5 5k K 25 2009) °

4. GG EER 1993 FHERAZAIE - I
HEEEIEIT A E T BIEE 0.74%GE 4) »
55 1994 AL G 2 T R SR M AR B ER
LI > H B RR LUK AR 53 17 108 £k G (B
1994a s 215 1994) » T EHE & & 4.33%
(0.58-26.87%,5d=0.06, cv=148.51%) * B/ H

S & R E 2 2 R K -

5. FEPEFERT 53.13 mS/em(3K 4) fEE SGEL
FRIZ NI 2 EEE RIS 103.8 mS/emif &
il » BEAE R NI K A B N R
TR 4-6 HERE > BB G IERRNE —
FEES - (B8 R - BRRRSNEG
By o JBCE LI s I 2 = B P I
PRGBS IS 32.2 mS/cm e B {4
R SRR E NI 135-174
mS/cm °

6. FEITHE A BERPHBES 237.78 ppm
IR MR 3.02 ppme P2 F A 0.06%
(3 4) WM AR S IR > A 3R X
T RE A RIS 53.34% 5 44.27%
BN PRERBEAIAE 22 5L > (HBL S e
AL R AR E

(&) EORMEES 2 FEES T 1HE
AP B T ISERR A BT A R W B

JE138 2 HIEERER - WIE B RFES & ORI b

WZIFEI(AD ~ G SGROILRA2) g 0%

JEFR(A3) » 28R 67 H &R » G 49 EHE

TR B A TR 5)

1. 3P 3t B R 4 2 AT O AH A
PEEBHSEE 2009 5 45 2008 5 FiE 2008 5 2
2009) > AWFFEE 1 FEEAHAE 2 LAIRE L
T ISR WRAENE R TR S oy BRIy 3 2
A UANIOE ¥:[1ke7 - RN A: G Res A SR
FFN G B AR 2 o (H L BRIR B HUBR I A5
IR RE 7 FL(PRSE 2009) » 7 hE A B %
IF » a0 L A (PREE 2009) © KIILES
2 PEBARECEZHE T TIERIS » HEET 49
{E AR EREA T » FIIFERL 8.25% ~ By
Ri 46.12% ~ VKL 45.63% » BLE 1 B ERFHHEE
ZNEREE
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SR T R 1

3 5. GOURIMIEES 2 FEEGIA & BRIt 2 13 E ERCA#E T [n=49] (DOL : FLEF/E
VRIS > PD LKL » SMC @ HIEE KA » SC ¢ HIEERRHEL)

Table 5. Statistics of soil quality parameters at habitat of Uca formosensis in the Zengwen Estuary,
2008-2010 (DOL, depth of the oxidation reduction layer; SMC, soil moisture contents; PD, particle
density; SC, soil compression; SD, standard deviation; CV, Coefficient of variation; number of samples =

49)
sand silt
DOLcm  pH 2.0 mm- 0.05 mm- Clay Pb porosity% SMC SC
<0.002 nm  g/cm ? % %
0.05 mm 0.002 mm

Mean 33.28 8.20 45.63 46.12 8.25 1.57 39.35 1.24 32.35
SD 16.83 0.25 18.36 15.11 7.7 0.09 4.18 0.20 17.52
CV% 50.58 3.08 40.26 32.77 93.72 6.06 10.63 15.85 54.17
Maximum  76.00 8.42 74.20 77.63 30.44 1.73 48.79 1.57 55.00
Minimum 9.00 7.46 15.98 24.08 0.29 1.36 32.38 0.93 8.00

2. TIEGHEEFIREIEEATL 746 £ 842 Z
[ I B EE 1 s B 2 MM AH S -
5 2 BEERFRE RS 2009 5 v #eEL 2 1
ORI (A3)9 A ~ 10 AR 11 A% 3
H 2 B AR » b DRIRT e o] o e i) 7 25
T 75 UG 26-30 cn o ERERA 1
YR g R B 7 B A R » R ) e 4 5 g B
60 cniSfF ZpHfE » fii 52 g B g (X
J& » ¥ 0.4-0.7 REZ =T -

3. BULRIR G HEE 1 33.28 cn » ko) EE
AR 0 Al RS 303 cm o A2 [
15.6 cm > A3 7815 52.0 cn > BIZEER M &
1 0 A3 M R (LR R R R B A (B
2008) » MEFFAIIEAS 6 Eh v g m.2
% o R EE > R IEHIH AT EH] 20 cn
DL s B (152 B g > TIEEALIRR
GEFEE 76 cm o TIEFLIERP) 39.35% &
IKERZRYZ) 1.24% > PRERERE 2 7258/ N » 1
JARHE LR35 32.35%(F% 5) o IR BRREIE /N E
RETERE > GEHHRREEE &

B RO 0 AFR IR -
PRI 6 0 2L 1 HA N~ e R e R R i
B NEEM > WIS Rt (A
NEIZR)
(&) TEERS
TIEEGBE | RS 2 TR
17 {lEl(F 6) > LEKIBLE NG E B =&
BE > ABKARAERII TEPESB
a o A HE > §fi(Cd) ~ #il(Cu) ~ BR(NI)
$1(Pb) ~ $¥(Zn) ~ $&(Cr)5F 6 fELL 0.1IN HCI
M EER 7)) WEAEYEREHRE - DL
0.1 N HCI 1F £ Z< B » 5 £ 38 v a] 4% 1%
S BB BA o A AN 2 BB I
W £ 15 8 1] 7 HE (acid-extractable) » lfi # 32
BARRSHYFRRERIK 2 ESB S E
(Nelson et al. 1959) ° {H 0.1 N HCl Z ZZ H{ &
S E| - EE S E A A PR
HE P Al W WS 2 B <6 S 2 R T R 35 AE ) B B
<& J S A A SR  HLA5 <& 8.2 0.1 N HCI
FENEABTHEE LY A HMNES &
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(3% 2003)» KA S LL 0.1 N HCIZEHUE A E
TIEZ e ERE - THEESE 0.1 N HCIZ
HY & B 2 R T 2 A — & Z LR % o
EN T o RS R N el N
1992) HE&E 22 2R E G itz
FEEL > VA AR AR 3 A A L Bt A A S
Qe 2 RS B 1 K fE EE R (BK 2000 B 5%
2000) » [T 55 < & < % P B B AR W) N 11
A B (Judith er al. 2002 5 8] 2002) > A&
FEARIEAT B e B 4 R 5 5 L I GBI a
TT774(88 1F 12 A 27 HIERF B T2 0084446
IR EK) I B < A A R B A AR R )y G
MG G AR o

15 1 FEES AT SR I a8 i d < 2
B T 17 ARG 6) > KB & i sl 1
S E AR R ) R E S
2 2 MEUENE - R(Hg) ~ FHI(AS)FSEE 2 #t »
TIERE SRS B EREE R o

2. B~ 9~ 85~ 80~ $ESLL 0.1 N HCL ZEHUR »

oA 17 (ERRAR(ER 7) (IR I I
o AR BRI 5 2 01N HCLHY
AEHUE L ATHENE > SRR E R LIRS
AEBBA B0 BF B 3 o IR
HH R B O R R BRI S - SRR AR 2
s G BR S ER BT S > HER RS K
YR BIR

6. ORI 1 FE A SRR 2 I 58 2 REACAHE T n=17] (B1I: mg/kg)

Table 6. Statistics of soil heavy metal contents (mg/kg) at habitat of Uca formosensis in the Zengwen

Estuary, 1992-1994 (SD, standard deviation; CV, coefficient of variation; number of samples = 17)

Zn Cu Cr Cd Pb Ni As Hg

Mean 51.74 15.32 28.60 43.88 14.24 30.66 11.02 0.02
SD 16.96 12.55 4.14 52.78 5.38 7.12 2.24 0.01
CV% 32.78 81.90 14.47 120.30 37.77 23.22 20.31 55.78
Maximum 93.30 39.80 32.90 123.20 25.20 41.10 14.70 0.04
Minimum 36.50 3.33 23.30 0.20 8.38 22.10 9.00 0.01

7. GOORIME R 1 FEEGRE S ERETZ 0.1 N HCl AU B8 & BRCAHETH n=17]

(BE{iL: mg/kg)

Table 7. Statistics of soil heavy metal contents (mg/kg) at habitat of Uca formosensis in the Zengwen

Estuary, 1992-1994 (SD, standard deviation; CV, coefficient of variation; number of samples = 17)

/n Cu Cr Cd Pb Ni

Mean 14.12 6.53 1.32 33.83 11.27 4.49
SD 3.04 2.13 0.40 22.77 3.64 1.26
CV% 21.53 32.59 30.64 67.30 32.25 27.93
Maximum 17.26 9.33 1.77 61.41 15.46 5.80
Minimum 10.51 4.50 0.73 9.14 5.55 2.58
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- 2 BEERLL 0.1 N HCI ZEHUE DT SR
bl 8 REEE5IE - 0T 42 (EERANER 8)ff())
BEEh - LEPEAKES BN A - HAib
& BT RS 2-3 # 0 8~ 0
BRSSO R e BB i » 1K B 5 T e
HEHE SR -

- ERZ IR RO IRE Z IR B — TR
B KBRS AT 2 S8R 2 2 B ER
LA X- SHREOCIHEET TIEFER T

SR T R 1

SRR AT » ] 32 FEICRIRE - /0HT
87 A% A(EE 9) » $H(Mo) ~ #I(U) ~ fili(Se) ~
B (W) AR » FR{E —EREREEI L - fib
BE ~ SRRV P IIME R K~ B/ MBS 1 RS
B¢ TR & B 2 E i B A2 R
Koo #7881~ SEMIR IR R A
& > HARBGM AR » R/ MESE 00
SCIR 1 3 [ i 2 B PR I o (R B =

8. WIORIMIEE 2 FEEERA G2 0.1 N HCI 20 T3 5 &8 & mACRHE T [n=42]
(BAN7: mg/kg)
Table 8. Statistics of soil heavy metal contents (mg/kg) at habitat of Uca formosensis in the Zengwen

Estuary, 2008-2010 (SD, standard deviation; CV, coefficient of variation; number of samples = 42)

/n Cu Mn Fe Mo Cd Pb Ni

Mean 10.63 4.54 276.51 1650.46 24 .41 13.94 12.94 4.96
SD 5.89 2.92 111.86 1162.24 9.93 10.29 9.58 3.16
CV% 55.43 64.31 40.46 70.42 40.68 73.83 74.04 63.71
Maximum 24.08 10.54 487.74 4563.63 49.04 36.97 34.55 10.42
Minimum 4.34 0.16 133.21 503.46 13.30 3.12 2.75 1.67

32 9. WOURLIMIEES 2 B SIS LIRSS & R 2 BedHE T [n=17] (AL mg/kg)
Table 9. Statistics of soil metal contents (mg/kg) at habitat of Uca formosensis in the Zengwen Estuary,
2008-2010 (SD, standard deviation; CV, coefficient of variation; number of samples = 87)

Zr Sr Rb Th Pb As Hg 7Zn Cu Ni Co Fe Mn Cr

Mean  368.54 94.70 60.34 11.51 1426 490 0.24 5024 1.71 0.52 11.10 15866 229.09 20.92

SD 169.25 17.40 10.42 3.31 535 4.87 227 1085 6.44 4.84 3578 3545 71.10 19.67

CV% 4593 1838 17.27 28.72 37.51 99.45 932.74 21.59 376.79 932.74 322.27 2234 31.03 94.01

Maximum 1447.12 155.33 83.94 20.06 24.52 14.24 21.16 82.7 32.54 45.15 151.52 25108 472.32 64.61

Minimum 167.34 65.6 3423 0 0 0 0 2863 O 0 0 9234 8231 0

\Y4 Ti Sc Ca K S Ba Cs Te Sb Sn Cd Ag Pd

Mean  14.33 3256 0.35 7754 13573 240.70 389.18 72.83 121.76 27.20 37.04 3.09 0.36 0.32

SD 24.87 676 233 1220 2046 404.78 49.04 1525 3242 14.81 936 5.18 1.66 2.10

CV% 173.55 20.77 657.66 15.73 15.08 168.17 12.60 20.94 26.62 54.43 25.26 167.31 461.81 656.50

Maximum 76.86 4531 16.62 9973 17583 1767.56 521.83 104.97 190.55 50.21 56.73 16.13 8.59 14.57

Minimum 0 1657 0 4226 7522 0 271.18 36.61 60.15 0 0 0 0 0
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i K e 2 pH EHH & (FF AR IELZ pH
fiEi 7.5-8.5)(FR5F 1995) ©

SR B AR A 15K s R R R S

8.03mg/I( AR 2 i & 5.0 LIL) > 13
B 1 v B — AR I 0 AT R S
BRI 9 me/ILL FAYIE 5 {LERSA
®F1T 6524 mg/l> A ORI A
ZEE AT S 157 m/l s AEREEA
B 5.09 mg/l 0 AL AR P IREEEH]
ZFEFMRK o LUEE R L IR i AL TR
SR BUE =R R 1,16 mg/I(H AR
W2 B TR EE 2 LU AR TEIRAZ
J5i% SE e AR I A5 (= 18 o A PRER BT 2 72 B

(PY9) Ptk S~ AKERIE
SRR A~ &SGR R A
ORI N 2 VR g ~ 2 R 3
AR K P PR M H R 2 K ST~ KB © B 1 B
BRI 27 {EERKES - 20 2 PEELER A& ET 29
ERbRBE » HRCRHET 7 BIAI 2 10 Kk
11 °
1. PRERENTA]. St IR SRR A K 25 1
FEERFRE AL 7.90 % 8.34 Z[H] » 55 2 FEER
A 7.95 F 8.81 Z[H » ImugE: - Bl —

SR HIEE » Rl 3-4 H ot
HlE R = - 2 2 FEBUS AT 6.76 mg/l»
HUEmS SRR > BRERESI 2 22 TR - 17
BN 6 HIRHEMEEEA: » E5E 38.4°C K
o KA R E IR EE 11.25 mg/l o — %
1M S 1E A — B2 J) TS A 5 B 6 2
EUAHRA - R H K R S R R R
EREIEEL - ARE RS L
VAR R A AV R 18 AR Y
HHE -

3R 10, KMRE MG SOR A EH B 1 1 58 5 5 (B AL mg/kg)
Table 10. Soil heavy metal contents (mg/kg) at habitat of Uca formosensis in the Tatu and Zengwen
Estuaries, 2008

Mn Fe Ni Cu Zn Pb Cd Mo
Tatu St. 1 281.61 2081.33 27.19 22.80 45.83 25.46 25.84 17.22
Tatu St. 2 237.86 1618.49 20.32 15.94 34.98 17.42 18.27 14.15
Tatu St. 3 258.24 1346.64 16.14 12.10 29.49 13.42 12.24 13.69
Tatu St. 4 308.36 1917.59 25.85 19.20 40.93 23.25 22.24 15.18
Zengwen St. 5 240.65 1408.73 3.71 3.76 8.85 2.75 4.56 19.78
Zengwen St. 6 206.60 1437.04 3.44 3.21 7.60 2.99 4.04 17.93
Zengwen St. 7 214.84 1573.01 3.46 3.60 8.18 3.96 4.03 17.04
Zengwen St. 8 236.46 1519.20 3.55 3.78 7.38 3.74 3.12 18.62
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11 GOORESS 1 RN S EE IR S ~ KB 82 BOAHEEHWT @ 7K > DO :

5% & > BODs E{LTFH%&E > COD : {LEFRSEE » JUTAE : TKN > NH;-N &% > TP : #8# » SS

SRPERY - BRALY) © sulfide - PO,™ © WHIEEE » TAIk : FEHRE)

Table 11. Statistics of water quality parameters at habitat of Uca formosensis in the Zengwen Estuary,
1992-1994 (WT, water temperature; DO, dissolved oxygen; BOD, biochemical oxygen demand; COD,
chemical oxygen demand; TKN, total Kjeldahl nitrogen; NH;-N, ammonia nitrogen; TP, total phosphate;
SS, suspended solids; PO, phosphate; TAIk, total alkalinity; SD, standard deviation; CV, coefficient of

variation; number of samples = 27)

- DO SS  WT

pH EC mS/cm salinity %o COD mg/l BODs mg/l BODs>mg/l TAlk mg/l o

mg/l mg/l C
Mean 8.13  51.18 33.66 8.03 65.24 5.09 1.16 150.44 58.36 24.97
SD 0.13  9.09 6.24 1.01 36.95 7.41 0.36 91.69 31.85 4.10
CV% 1.60 17.77 18.55 12.58 56.63 145.75 30.84 60.95 5458 16.40
Maximum 8.34  60.2 40.7 9.5 157 30.2 1.7 379 123 313
Minimum 7.9 18.1 11 6.8 23.7 1.1 0.7 85 14 193

TKN NH;-N TP PO> Oil Zn Pb Cu Cd

Sulfide mg/1

Mg/l mg/l mg/1 mg/l mg/l ppb ppb ppb ppb

Mean 3.59  2.66 0.46 0.19 0.92 0.43 11.35 2734  6.84 0.45

SD 092 046 0.41 0.28 0.26 0.32 6.69 2244  3.07 0.11

12, GOOR IR 2 REEER A SEHEEIEEK SC S KB HRE (2 BORHEE T (nitrate @ FHIRE)
Table 12. Statistics of water quality parameters at habitat of Uca formosensis in the Zengwen Estuary,

2008-2010 (SD, standard deviation; CV, coefficient of variation; number of samples = 29)

WT T
pH EC mS/cm salinity % DO % DO mg/l nitrate mg/1 PO, mg/l C C
Mean 820 43.56 28.58 95.18 6.76 10.78 0.97 32.34 33.10
SD 0.19 11.08 6.57 0.27 1.54 15.63 1.02 3.49 2.35
CV% 226 2544 23.00 28.60 22.81 145.03 105.43 10.80 7.10
Maximum 8.81 57.10 38.20 176.50 11.25 37.6 2.8 38.40 36.00
Minimum 7.95 18.88 11.30 46.40 3.31 0.4 0.1 24.30 28.10
3. FHER 2R 1 BB ENET 51.18 25 18.88 mS/cm ° BEPYIFHE [ KK AT
mS/cm » 55 2 FEBAHITG P 43.56 mS/em » KT > Sl Ry 8 S (i
JKC I8 BRI CE AN [ B 2= B )ALLK Y 72 AT K 7P PR MEAT & » {EL e JRUESE ) 5 RN 56

5o 5 AMgRZRREE 57.1 mS/em » 2 AL T (IR (K 20900 FEAELEE ] PR AREUK
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VK LA > TUBRFESE W I 2 #6878 fa sy it
K RS EHHE KA SR AL R R
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o RIS A 2 R il s i i
TR AR R (I BES) -

4. 55 1 BEBAREREI T S PRECEE B AR AR H - B
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PN 2 V7 M DL A R £ A S ) A et )
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% EX IR EE 2R 15 0.97 mg/1~ AT 1) 2.66
mg/l » P TEES TR PR AT A2 5K -
VR RS = B TR 37.6 mg/l» &
FUE 8 mg/l> B SIRNA SR B
]\ o

5.8 1 PEEIRE KT ESB A 8T 045
ppb ~ il 6.84 ppb ~ £ 27.34 ppb ~ §F 11.35
ppb * 5 2 FEEEER 2.83 ppb ~ 8 0.13ppb ~ #1
3.00 ppb ~ £¥ 0.07 ppb » HIEHES YBIETE
IR RE R U B A HE (BR R
F 2001.12.26 A &) FIEESFHIEN
{EL7K Fh B < i o A8 LR > AN A
BRI 55 1 FEEGR > (EFIRIEIS
B B0 A RAEES 27.34 ppb 0 5 2 BEERSR
B 2.83 ppbik A2 0.45 ppbra ©

() WIRT Bk IREC 8%

FHA & SR DAL A B R 2 2 k.2

f > PN b ey v B SR B R B 2 v TR M Y R

SRVAIRE ] - ARG E O30 8 AN 0 & 30 mim T
Bko1 EE R BT R T B fE B A sy
R e R 27 2 G 2 TR A R
F o JEB B IRF 1] 22 JE 0T 3 4hr o KW RIS
WL E 7 96 om » %7 59 e o B2 R g {5
WL R A RS 30 o » TR ERE R EFAT [
SN BIA2 A3 [ EEK 0 1222 A
KR E TR 15.64°C(sd=0.24) » 6-8 A7
32.7C o
(N) B BT SCIR 3 [ 5 0 17 1 4 £

B (& 5) > AT 3 B o AREAATE

Area | @ G ORIAERANZFEM » 5
B S SOR O b A i B Y AR B IR
I A [ P - YR TR AT 280 ha B EHE
TR RE 57 i B £% 40 ha » BELE A 420m >
R 960m > Blig AR EE 600-800m > B
SCIE T EEEE 2400m o RIS ARG B 0 A lE
SRR IR 8 BRI 40-70% >
W& = S B 1 M B D R R 2 TR
(12-45%) > K@ LAl ES @5
50-90% > & IR SRS B R ECE A 1-6
B s AW OLBE (R IAR LU o] R B g
ok A MR i b 77 WP AR e b > (H R
Do BB 10%LL T o

Area 2 : FTIF VDU e SR s 5 R A
H o KM 88 ik BRI FE R G S0R
R TR AED 1 AT f > AR SR T LR
TR - HITE 1.1 ha o S EHEEIERE 5 (i &
[ 0.64 ha » Bt ¥R 2 BEEE 95m o RL{E 77 7 A
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B 6. 2S5 [t It 5 Y R A 2 1 T 55 2 M
Fig. 6. A chimney built by Uca formosensis in the Zengwen Estuary, 1993.
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