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ABSTRACT

Impact of rainfall and wind speed on the
population dynamics of the fiddler crab Uca annulipes,
was investigated during a one-year period in the
Muttukadu estuary, East coast, Tamil Nadu, India. The
study specifically addressed factors such as absolute
density, sex ratio and population structure. Six transects
were bordered in a mangrove area of Muttukadu estuary.
Monthly, two transects were randomly selected and
visited. On each transect, ten 0.50 m® were sampled
during low tide periods from April 2013 to March 2014.
The data on monthly rainfall and wind speed was
collected from the Regional Meteorological Centre,
Nungambakkam, Chennai — 06. Totally 1158 crabs were
collected of which 537 were male (46.37 %) 452 were
female (39.03%) and 169 were young ones (14.60 %)
during the study. Ovigerous females were present in all
samples with greater frequencies in January 2014 whereas
the highest young ones were present in October 2013.

Keywords: Uca annulipes, population dynamics, Sex
ratio, Rainfall, Wind speed.

INTRODUCTION

Fiddler crabs of Genus Uca are a well
characterized and diversified group of intertidal crabs
inhabiting tropical and subtropical estuaries and
mangroves of the old and new world [1,2]. The fiddler
crab Uca annulipes has a widespread distribution and
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typically is a dominant species in the mangrove crab
communities [3].

Fiddler crabs (genus Uca) are common intertidal
inhabitants of marshes, salt flats and mangroves swamps
along tropical, neotropical and temperate coastlines
[2,4,5]. These crabs build complex burrows in substratum
and display particular behaviour associated with burrow
utilization [5]. Burrowing and foraging activities of
fiddler crabs promote bioturbation of estuarine intertidal
flats [6]. They also remove large amounts of sediment and
change substrate characteristics, increasing water and
organic matter contents, and changing the nutrient
dynamics, which affects micro biotic growth and
stimulates vegetal production [7,6].

Therefore the overall objective of this study was
to investigate the absolute density, sex ratio and
population structure with the relation to rainfall and wind
speed to better understand life history strategies of fiddler
crabs in this estuary.

MATERIALS AND METHODS

Muttukadu estuary located on the East Coast of
Kanchipuram District, Tamil Nadu, India 30 Kms away
from Chennai was chosen for this study: 13° 05' N, 80° 22"
E. Six transects was bordered in a mangrove area of
Muttukadu estuary. Monthly, two transects were
randomly selected and visited. On each transect, ten 0.50
m? were sampled during low tide periods from April 2013
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to March 2014. Crabs were collected by digging the
burrows and removing the crabs. Cheliped size,
abdominal morphology, and the number of pleopods
assessed the sex of each crab. The ovigerous condition
was also noted, sexed and checked for the presence of
eggs on female pleopods. The data on monthly rainfall
and wind speed was collected from the Regional
Meteorological Centre, Nungambakkam, Chennai — 06.

RESULTS

During the sampling year from April 2013 to
March 2014 totally 1158 crabs were collected. The
number of male crabs (537) were collected (46.37 %) of
which 318 (59.21 %) were having giant cheliped on right

side and 219 (40.79 %) were having giant cheliped on left
side, out of 452 females (39.03%) 309 were ovigerous
females (68.36%) and 143 were non ovigerous females
(31.64%). Only 169 young ones (14.60 %) were recorded.
The highest abundance of males were recorded during
June and October 2013 (Fig. 1 and Table 1). The
maximum number of females were observed during
January 2014. During the study period maximum rainfall
223.6 mm was recorded in the month of October 2013.
No rainfall was recorded in the month of March 2014
(Fig. 2 and Table 2). Highest wind speed 9 Kmph was
recorded in the month of May 2013. Whereas the lowest
wind speed 5 Kmph was observed in the months of
October 2013 to February 2014 (Fig. 3 and Table 3).

Table 1. Summarized population dynamics data of fiddler crabs in Muttukadu Estuary from April-2013 to March-

2014
Months Males Ovigerous Young Ones
April 30+1.448 *38+1.030 *21+0.444 *7+0.628
May 41+1.018 *25+0.831 *17+1.387 *12+0.496
June 53+0.272 *31+1.030 *23+1.030 *5+0.608
July 44+1.295 *40+0.521 *29+1.030 *11+0.628
August 50+0.902 *45+0.981 *32+0.628 *8+0.566
September 46+1.431 *33+1.405 *20+0.471 *17+0.753
October 53+1.594 *35+1.648 *22+0.801 *21+0.496
November A7+1.777 *40+0.608 *28+0.496 *13+0.753
December 45+0.566 *38+1.266 *24+0.874 *0+0.444
January 48+0.831 *50+0.608 *38+0.521 *14+0.521
February 42+0.737 *35+0.942 *22+0.444 *18+0.753
March 38+1.405 *42+1.515 *33+0.720 *13+0.608
Total 537 309 148
Values are expressed as mean + SEM *p < 0.001.
Table 2. Rainfall in mm of the study area from April-2013 to March-2014
Months Rainfall
April 0.4
May 54.2
June 164.3
July 148.3
August 168
September 179.2
October 223.6
November 181.8
December 81
January 14
February 6.2
March 0

Each Value is mean of monthly rainfall.

*Source: Regional Meteorological Centre — Nungambakkam, Chennai.

Table 3. Wind speed in Kmph of the study area from April-2013 to March-2014

Months Wind speed
April 5+0.384
May 9+0.544
June 8+0.769
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July 6+0.521
August 6+0.544
September 6+0.628
October 5+0.471
November 5+0.351
December 5+0.587
January 5+0.566
February 5+0.444
March 6+0.521

Each Value is mean of monthly wind speed.

Kmph — Kilo meter per hour *Source: Regional Meteorological Centre — Nungambakkam, Chennai.

Figure 1. Population dynamics of Uca annulipes in the
study area from April-2013 to March-2014

Figure 2. Rainfall in mm of the study area from April-
2013 to March-2014
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Figure 3. Wind speed in Kmph of the study area from April-2013 to March-2014
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DISCUSSION

Many earlier workers have reported that
spawning in the rainy season may provide a selective
advantage to intertidal brachyuran populations since those
periods of higher rainfall rate can cause changes in the
salinity of water and promote an increase of nutrients
concentration, favoring the development of planktonic
larvae, and increase primary productivity of the seawater
[8,9]. It has been reported that at the same time, spawning
in the rainy season may facilitate larval transport in to
deeper channels where larval predation is lower [10-15].

It has been reported that in the monsoon rains
and salinity of the media affect the breeding pattern in
three crustaceans, Uca annulipes, Portunus pelagicus and
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Metanpenaeus affinis [16]. The influence of rainfall on
the reproductive activity in the fresh water crab,
Barytelphusa cunicularis has been reported [17]. It has
been reported that sea temperature plays an important role
for better reproductive pattern in marine invertebrates
[18]. It has also been reported that in two species of Scylla
of Pulicat Lake, the reproductive pattern is completely
based on the influence of temperature and salinity [19].
Researchers have worked on the breeding
biology of an anomuran crab, Emerita asiatica and has
reported that females withstood low salinity, percentage
of males are more during high temperature seasons, more
females during high water temperature, humidity and
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wind speed, sex ratios varied according to seasons and
does not exhibit 1:1 ratio, a direct relationship was seen
between carapace length and fecundity ratio, a direct
relationship between ovarian development and egg stages
and a direct relationship between number of eggs and the
carapace width [20].

The monsoon rains affect the breeding pattern,
egg development and subsequent release of larvae of
estuarine and coastal decapods by changing the salinity
content [16, 21]. The researcher have reported that there
was a relationship between rainfall and reproduction in
Macrobrachium malcolmsonii [22].  Scientists have
recorded the release of young ones which depend mostly
on North-East monsoon rains and hence considered the
field crab, Paratelphusa hydrodromous as an annual
breeder [23]. In large number of animals rainfall may
influence reproduction, especially in those forms which
live in dry regions. One can examine the problem of
salinity in relation to the rainfall, when rains or
overflowing streams alter the salinity of brackish water
bodies into which they drain, or of the sea [24].
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