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Abstract

Mangrove is the most unique and important wetland ecosystem of the tropic and subtropic coastal
forests. It is imperative to monitor its environmental conditions and index species. We used a wireless
sensor network system to determine the relationships between the fiddler crab population and environmental
variables, humidity, temperature, tidal levels, and seasons, at the Danshuei River Mangrove Nature
Reservein Taiwan. The results showed that the crab popul ation was positively correlated with temperature
(r =0.407, p<0.01) but negatively with humidity (r =-0.376, p < 0.05) and tidal level (r =-0.563, p <
0.01). Also the population changed significantly with seasons (Fo= 16.551); the population was larger
in summer than in autumn and winter. In other words, the crabs were more active at low humidity and
higher temperature. This wireless sensor network system was recommended as a long term monitoring

system of coastal mangrove wetland habitat and the index species for the conservation purpose.
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Fig. 1. Three monitoring stations of the wireless sensor network system of this study.
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Fig. 2. The framework of the sensor surveillance system.



B4 Y% M2 (TW J. of Biodivers.) 12(3): 261-268, 2010

EEARAI M > bR 7 RE5 AR
SR b 2 05 Bl Y A A A 1T Lt A
BRI PRI AT 155 (% 2007).29% - FER TN 3R
B B I BRI % U5 T > RS (2004) 1 £
AN KRB B 1 T AU 2 B £ » 65 SRR
TRV AT RN CNET ] ~ B R A SiE Sy
FHBRAT F) Bk ~ SE IR R P ) B ] 2 FBC L 481
BARE 25 PR<5 (2006) HITH2 B 52 oo A
V7 TR - HE 1T $7 R M RS > 3% S G SR R
T B 2 AR A AL RS 2.20%
SR EY AT E D - iR B AR E R
e S T PR R o i o
fi ERTE AT - Y LR B AR
B R TEIT R IR E L2 BB LI
TEZESE » AW FEIRHG SR R B 2 7 50
A OE TR IRETH] ] 1 7F S BEE TR S B - LU
B LR G2 77 RO Bty FA ) R
SR (/) - S 53T 2R S R AR R ]2
BRGR - & - 20085!54-6H(§§)7735E%ﬁ’ﬁ
fEfgas - R IO R 2= A2 R L
6 - AwE5ELL2008 £ 1 A (%3F) ~ 7 Afn
(EF) LAk 10 Ak F) 2 & H 1-25 HIER i
BRAS - il 82 S8y 47 (analysis of variance) £

265

Al AL 22528 o 2RI - Bt N RIORSE R St
FAFE RS B W BT S R MR - RIS T
R B AL AN R R EIR DL 2 B > R S
— PR R B B R R 2 BR R - i
AHFFEIG A% 2 ESSE FHE » L) 2007 4 10
H % 2008 4 1 H 2 R (HhaT 637 IR %4
BRA) » BLGJORIR Z IR L ~ TR B RHETT A B
oM o [RIRERERS RIS B IR T LIF 22

ZTEE

— i R B 2 B R
AflF7EdkiE 2007 5 12 A 16-18 Hi#&5E

I GBI B R O 39 iR BRI A f“‘
B PURE TR BE H B B (R Bl rh L SR RSB K
SRR~ SRR - USRI IS B R
TTAHBRTE 734 - 55 SRS 13 790 H B 0 it )
P[] S 3R M ) B RH R - AHRA (R 75 -0.563
(p<0.01) = BV EEE 51 JIHI 2 - i H BRI
Il A AN - p ] 3 AR R B BRI ]
BTN 2 SRR EEEST R AR - 72
G T TR BT S Bt B BRI % (1 4) -

Height (mm) Number
2000 + 80
1500 - 70

- 60

1000 - 50

“1. |I I ” I

o Ml I | - 30

| 20

o el

-1000 - -0
Wy = Oy o= o w0 (=] D [ B \-D W= Oy e 0
oo TrTTTTE ST YT oooooo'_"_."_."_.'
el e R
Date-time  u Tidal height
® The number of fiddler crab

3. WY Bl B 2 B o

Fig. 3. The negative correlation between the fiddler crab population and the tidal level.
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Fig. 4. The images of fiddler crabs on December 16, 2007 (A, 8:00 a.m. at flood tide; B, 9:00 a.m. at
ebb tide; C, 10:00 a.m. at ebb tide; D, 11:00 am. at ebb tide; E, 12:00 p.m. at ebb tide; F, 1:00 p.m. at

flood tide).
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Table 1. The correlation matrix of the fiddle crabs numbers and environmental variables (humidity and

temperature)
Crab number Humidity Temperature
Crab number 1.000
Humidity -0.376* 1.000
Temperature 0.407** -0.932** 1.000

* Significant at 5% level, p < 0.05.
** Significant at 1% level, p < 0.01.
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