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Abstract
The density and reproductive biology of Uca sindensis were studied in
intertidal zone of Khor Al-Zubair, south of Shatt Al-Basrah river, Basrah, Iraq.
The crabs were collected randomly three 0.25m2 quadrates during low tide
periods from November 2014 to October 2015. Density of crabs, sex ratio,
distribution, population structure, diameter burrow, breeding season and
fecundity were investigated. The results showed that crabs population fluctuated
and depended on the months of the year. Crabs density in study area was
(181ind/ m2 in April 2015) and (19 ind./m2 in December 2015). The CW of
females ranged from 4 to 13.5 mm and of males from 5 to 16 mm indicating
sexual dimorphism. The relationship between Carapace width (CW) × Carapace
height (CH) was positive in males and females. The equation (Log CH=Log4.644+4.362LogCW) for males (P<0.05) and Log CH=Log-2.152+3.299LogCW
for females (P<0.05). Sex ratio showed lower number of females than males for
study area, The overall sex ratio was 1:1.26 and did not differ significantly
from the expected 1:1 (χ test, P>0.05), however the monthly sex ratio was
different from expected 1:1(χ test, P<0.05). Breeding took place during warm
season of March to October 2015. The regression analysis showed that the
number of eggs increased linearly with the increase of carapace width (r 2=
0.775, n=38). It was concluded that some factors of temperature, Salinity and
TOM in sediment affected at density growth and reproduction pattern in U.
sindensis.
Keywords: Population biology, Khor Al-Zubair, Sex ratio, carapace.

Introduction
The fiddler crab Uca sindensis (Alcock, 1900) (Crustacea: Brachyura:
Ocypodidae) is distributed in the northern coasts of the Arabian Sea (Pakistan,
Iran, Iraq, and Kuwait). Its typical habitat is on high intertidal areas with higher
salinity, which might restrict its distribution, especially within the Arabian
Gulf.( Apel and Türkay 1999; Naser et al. 2010; Al-Behbehani, 2010; Mokhlesi
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et al. 2011; Naderloo and Türkay 2012). Its ecology and behavior have been
studied in Kuwait (Al-Behbehani, 2010), Iran (Mokhlesi et al. 2011), and
Pakistan (Saher and Qureshi 2012). Uca crabs are a famous group of brachyuran
crabs in intertidal zone (Rosenberg, 2001). The activity of most intertidal
organisms and Uca crabs occur in low as well as high tides because they spend
some activity time in semi-terrestrial habitat, then returns to their burrows
at high tide (Klassen and Ens, 1993). The properties of habitat Such as: type
of vegetation, food availability, temperature, tide, salinity, sediment of surface
and other animals play a major role in biodiversity, population dynamic and
distribution and density of fiddler crabs (Smith, 2012; Smith et al, 2012;
Johnson, 2014; Smith, 2015). Crabs are consumed by birds, invertebrates and
fish, because they are source of energy for both terrestrial and marine
ecosystems (Skov and Hartnoll, 2001; Litulo, 2004a). Males have a major claw
for burrowing digs (Crane, 1975). Their adaptive radiation is considered to be
related to the habitat and food sources through modifications of their own
morphology, behavior, ecology and physiology (Crane, 1975; Johnson, 2014;
Smith, 2015). They are deposit-feeders and they construct burrows that have
different shapes because the burrows shape associated surface sediments
(Olafsson and Ndaro, 1997). Uca sidensis have been recorded in the
intertidal zone of Shatt Al-Basrah river –Khor Al-Zubair in south of Iraq. The
study of breeding season in Crustacean can facilitate the understanding of
impact of environmental factors on reproduction. Brachyuran Crabs diversified
to shape to maximize egg production and offspring survivorship (Oliveira Silva,
et al. 2016). In the present study, the population biology and reproduction of
Uca sindensis is assessed with emphasis on size structure, sex ratio, breeding
season, fecundity, distribution, burrow depth and handedness in intertidal zone
of–Khor Al-Zubair, in Shatt Al-Basrah river, south of Iraq.

Materials and Methods
The specimens were collected from Khor Al-Zubair (Fig. 1). The
specimens were collected during low tide at the intertidal zone of Khor AlZubair, and crabs were picked up by hands.

Study area
Khor Al-Zubair is an extension of the Arabian Gulf waters in the lower
reaches of Mesopotamia (Fig. 1). It has a length of approximate 42 km, and a
width of 1km at low tide, with an average depth of 10-20 m. In 1983, this water
body was connected to an oligohaline marsh (Hor Al-Hammar) by the Shatt AlBasrah Canal changing the environment of lagoon of the Khor from a
hypersaline to an estuary (Hussain and Ahmed, 1999). The topography of the
Khor Al-Zubair looks like a spindle with tapering ends at the northern and
southern ends. The northern end receives fresh water influx of average 700
m3/sec throughout the tidal cycle. The current in the Khor characterized by one
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direction throughout the tidal cycle towards the southern end (Arabian Gulf),
with velocity exceeding 2m/sec during ebb tide and 0.66 m/sec in flood tide. At
the southern end, the water discharge reaches 10000m3/sec with velocity range
of 0.8-5.78 m/sec and with big tidal range at the Umm-Qasar reaching 4.3m
(Al-Badran et al., 1996).

Fig. 1: Study area at intertidal zone in Khor Al-Zubair, south of Shatt AlBasrah river.

Sampling Methods
Three 0.25 m2 quadrates were randomly sampled on monthly basis during
low tide periods from November 2014 to October. Quadrates were placed at two
substrates, sand and silt. The quadrates were excavated with a corer to a depth
of 30 Cm and all fiddler crabs presented in the quadrates were collected,
bagged, labeled and preserved in 70% ethanol until further analysis.

Laboratory Analysis
In the laboratory, identification of sex specimens was performed. The
carapace width (CW) was measured using a vernier caliper (± 0.05 mm
accuracy). The number of crabs were recorded for each quadrate. The
population size structure was analyzed in function of the size frequency
distribution of all individuals collected during the study period. The period of
time when ovigerous females were found in the population was considered as
the breeding season. To estimated fecundity, 38 ovigerous females with eggs at
stage I were selected for egg counting according to the methodology proposed
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by Litulo (2004b). Pleopods were removed from the females, placed in petri
dishes filled with Saltwater, data were analyzed using the power function
(Y=aX + b) of egg number were: (EN)vs. CW. One-way ANOVA was
performed to determine right or left major claw during the year. On each
sampling date, sediment samples (about 5 Cm deep and 500g) were randomly
collected over sampling area in order to analyze the organic matter. Then,
samples were incinerated at 550 °C for 3h and weighed again. Finally, organic
matter content was calculated as the percent weight loss after combustion.
Temperature was recorded from sediment surface by thermometer 2-3 times
during the sampling (Koch et al., 2005). T-test was performed to determine
whether the organic matter changed during the year.

Results
A total of 571 crabs were sampled during low tide period of which 252
were males (44.10%), 291 non – ovigerous females (50.95%), and 28 ovigerous
females (4.95%) (Table. 1). The crabs higher density (males and female) in
study area was (81 ind. /m2 in April 2015) while lower density was (19 ind. /m 2
in December 2015).
Table 1: Uca sindensis- total number (density) (individual/ m2) and sex ratio of individuals collected
monthly at Khor Al-Zubair, south of Shatt Al-Basrah river.
Non-ovigerous
Ovigerous
Males and
Males
Sex ratio
females
females
females
Month
Total

%

Total

%

Total

%

Total

%

F:M

Nov. 2014
Dec. 2014
Jan. 2015

10
9
12

3.96
3.57
4.76

12
10
11

4.12
3.43
3.78

0
0
0

0
0
0

22
19
23

3.85
3.32
4.02

1: 1.25
1: 1.11
1: 0.91

Feb. 2015
Mar. 2015
Apr. 2015
May 2015
Jun. 2015
Jul. 2015
Aug. 2015
Sep. 2015
Oct. 2015
Total

30
28
35
31
29
22
14
17
15
252

11.9
11.1
13.8
12.3
11.5
8.73
5.55
6.74
5.95
44.1

34
29
41
32
35
22
23
22
20
291

11.6
9.96
14.1
10.9
12.0
7.56
7.90
7.56
6.87
50.95

0
3
5
4
6
5
3
1
1
28

0
10.71
17.8
14.2
21.4
17.8
10.71
3.57
3.57
4.95

65
60
81
67
70
49
39
40
36
571

11.38
10.50
14.01
11.73
12.25
8.58
6.83
7.00
6.30
100

1: 1.16
1: 1.14
1:1.31
1: 1.16
1: 1.41
1: 1.22
1: 1.78
1: 1.35
1: 1.41
1: 1.26

Sex ratio showed lower number of females than males for study area, The
overall sex ratio was F: M=1:1.25 and did not differ significantly from the
expected 1:1 (χ test, P>0.05), however the monthly sex ratio was different
from expected 1:1(χ test, P<0.05). The correlation between carapace width
(CW) and number of eggs was high (r2=0.7758.) (Fig. 3).
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Fig. 3. Linear relationship between carapace widths (CW) of Uca sindensis crabs and the number of eggs
(n=38).

average No. of eggs

Reproductive activity of Uca sindensis in Khor Al-Zubair area was
restricted to warm seasons (spring and summer) (Fig. 4). Ovigerous females
were higher in June 2015 (Fig. 5). Fecundity ranged from 1946 (CW=5mm) to
6110 (CW= 14mm) (Fig. 5). (Fig. 6) show the yearly size frequency
distributions for males and females. Males were a high abundant in the size
classes between (9-10 mm) and females were a high abundant in the size
classes between (8-9 mm). The relationship between CW×CH was positive of
males and females (Figs.7, 8). The equation: (Log CH = Log - 4.644 + 4.362
Log CW) for males (P<0.05) and Log CH=Log-2.152+3.299 Log CW for
females (P<0.05).
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Fig. 4: Linear relationship between months and average number of eggs in Uca sindensis in study
area.
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Fig. 5: Monthly percent of ovigerous females of Uca sindensis collected from Khor Al-Zubair, south
of Shatt Al-Basrah river.
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Fig. 6: Yearly Size frequency distribution of Uca sindensis (A male, B female) in Khor Al-Zubair, south
of Shatt Al-Basrah river.
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Fig. 7: Relationship between Carapace height and carapace width in males of U. sindensis from Khor AlZubair, south of Shatt Al-Basrah river.
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Fig. 8: Relationship between Carapace height and carapace width in females of U. sindensis from Khor
Al-Zubair, south of Shatt Al-Basrah river.

Environmental factors
Temperature at the sediment surface at low tidal was 33.5°C during August
2015, while it descending to 11.5°C in January 2015 (Table 2). Salinity differed
significantly among study months, with the lowest levels recorded during the
winter months and the highest during the summer months. The estimated percent
organic matter contents were higher (1.3mg/L) in February 2015 and lower
(0.84mg/L) in August 2015 (Table 2). Pearson correlation coefficient indicated
strong positive relationship between the density of crabs and temperature
(p<0.01), but there was negative strong correlation between growth rate and
total organic matter of sediments (p<0.05).
Table 2: Monthly variation of Sediment temperature, salinity and percent organic matter content at Khor
Al-Zubair, south of Shatt Al-Basrah river.
Months
Sediment temp. (°C) Salinity (PSU)
O. M.C. (mg/L)
Nov. 2014
Dec. 2014
Jan. 2015
Feb. 2015
Mar. 2015
Apr. 2015
May 2015
Jun. 2015
Jul. 2015
Aug. 2015
Sep. 2015
Oct. 2015

335

26.5
18
11.5
13.5
19
22.5
24
29.5
30
33.5
28.5
27

6
6
5
3
8
6
7
9
10
11
12
8
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Discussion
Uca sindensis at intertidal zone of Khor Al-Zubair, south of Shatt Al-Basrah
river, showed higher density in both bigger and smaller size in males and females
respectively. In addition, it showed population of crabs fluctuated and depended
on the months of the year. Crabs density in study area was (81ind./m 2 in April
2015) and (19 ind./m2 in December 2015). In this study, the overall sex ratio
did not differ significantly from the expected 1:1 ratio but significant deviations
were observed in some months. Litulo (2005) did not find significant differences
from 1:1 sex ratio Uca annulipes. In crustaceans, sexuality may be responsible
for unbalanced sex ratio (Johnson, 2003). The diameters of Uca sindensis
burrows (BD) correlated with crab carapace width (CW). Similar results were
found by Christy (1987) in Uca puligator and by Skov and Hartnoll (2001) in Uca
annulipes from Zanzibar (Tanzania) (Fig. 2). The relationship between burrow
diameter and carapace size suggested that the size structure of this species could
be estimated from the analysis of burrow diameters and represent defensive
behavior to prevent being displaced by larger crabs and predators. Reproduction
of Uca sindensis in Khor Al-Zubair, south of Shatt Al-Basrah river, located in
subtropical area indicated that ovigerous females were seasonal, primarily between
April to October throughout the year. In most subtropical and tropical regions,
reproduction occurs during the warmer months when plankton food
sources are more abundant (Sastry, 1983; Ashton et al., 2003). Total organic
matter, temperature and salinity were found to be as critical factors for U.
sindensis. The number of eggs produced by fiddler crabs varies widely, with an
increase in number of eggs as the crab grows larger. Moreover, fecundity may
vary in relation to latitudinal range and foods disposal and temperatures (Hines,
1982). The fecundity of U. sindensis estimated with CW is found in other
brachyurans. The determination coefficients for the relationship between egg
number and female size was higher, suggesting that this was a good estimator for
fecundity and that egg losses were minimal, since variation was estimated
about 0.99%. This study constitutes the first account on the population ecology
and reproductive of U. sindensis in this area. Further research on spatial
distribution, secondary production, microbial community and larval ecology and
reproductive output will be necessary in order to understand U.sindensis life cycle.
Total organic matter, temperature and salinity are critical factors affecting growth
and reproductive pattern in U. sindensis at intertidal area of costal of Khor AlZubair in Shatt al-Basrah, south Basrah city. Temperature was also found to have a
strong influence on the density of the active crabs in the area; also total organic
matters in sediment is effective on growth rate and reproductive period. Organic
matter of sediment in July, when the growth rate was the highest, differed
significantly with data of January. It could be suggested that among the
336
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various factors, organic matter enhanced feeding crabs, as was documented
previously in Thailand (Nielsen et al., 2003). The Uca sindensis breeds during
spring and summer in Khor Al-Zubair south of Shatt al-Basrah, although in
Mozambique (tropical region) breeding was continuous throughout the year
(Litulo, 2005). Low temperature has been reported to limit the active season and
affect feeding and reproduction of land crabs (Wolcott,1988 ). Temperature was
also found to have a strong influence on somatic and gonadic growth in
crustaceans (Meusy and Peyen, 1988).

References
Al-Badran, B, Al-Sadoon, B. and Jassim, T. 1996 Flow characteristic measurement
of Shatt Al-Basrah canal, south of Iraq, Marina Mesopotamica, 11(2): 299310.
Al-Behbehani, B.E. and Ibrahim, H. M. 2010. STUDIES ON THE FIDDLER
CRABS (Ocypodidae, Uca) IN THE INTERTIDAL ZONE OF KUWAIT
BAY . Journal of Environmental Sciences, 39, 3 : 289-308.
Alcock A (1900) Materials for a carcinological fauna of India. No. 6. The
Brachyura Catometopa or Grapsoidea. J Asia Soc Bengal 69:279–456 Shih
et al. Zoological Studies (2015) 54:1 Page 8 of 10
Apel M, Türkay M (1999) Taxonomic composition, distribution and
zoogeographic relationships of the grapsid and ocypodid crab fauna of
intertidal soft bottoms in the Arabian Gulf. Estuar Coast Shelf Sci 49(Suppl
A):131–142
Ashton, E. C., Macintosh, D. J. and Hogarth, P. J., 2003. A baseline study of
the diversity and community ecology of crab and molluscan macrofauna in
the Sematan mangrove forest, Sarawak, Malaysia. Journal of Tropical
Ecology. 19: 127-142.
Christy, J.H., 1987. Female choice and breeding behavior of the fiddler crab
Uca beebei. Journal of Crustacean Biology. 7:624-635.
Crane J (1975) Fiddler crabs of the world (Ocypodidae: genus Uca). Princeton
University Press, Princeton Davie PJF, Shih HT, Chan BKK (2010) A new
species of Mictyris (Decapoda, Brachyura, Mictyridae) from the Ryukyu
Islands, Japan. Crustaceana Monogr 11:83–105.
Hartnoll, R. G., Cannicci, S., Emmerson, W. D., Fratini, S., Macia, A., Mgaya,
Y.D., 2002. Geographic trends in mangrove crab abundance in East
Africa. Wetland Ecology Management. 10: 109-120.
Hartnoll, R.G., 1982. Growth. In: Abele LG (ed) The Biology of Crustacean
Academic Press, New
Hines AH. 1982. Allometric constrains and variables of reproductive effort in
brachyuran crabs. Marine Biology 69: 309-320.
337

acadj@garmian.edu.krd

Conference Paper (July, 2017)

جملة جامعة كرميان

Journal of Garmian University

طؤظاري زانكؤي طةرميان

Hussain, N.A. and Ahmed, S.M. 1999 Influenced of hydrographic conditions on
the interaction between ichthyoplankton and macrozooplankton at Khor AlZubair lagoon, Iraq, Arabian Gulf. Qatar University Science Journal,
18:247-259.
Johnson, D. S. (2014) Fiddler on the roof: a northern range extension for the marsh
fiddler crab Uca pugnax. Journal of Crustacean Biology 34, 671-673. Online
publication date: 10-Sep-2014.
Johnson, P.T.J. 2003. Biased sex ratios in fiddler crabs (Brachyura, Ocypodidae): a
review and evaluation of the influences of sampling method, size class, and
sex specific mortality. Crustaceana 76: 559-580.
Klassen M. and Ens B.J. (1993) Habitat selection and energetics of the fiddler crab,
Uca tangeri. Netherlands Journal of Sea Research 31, 495–502. L
Koch, V., M. Wolff and K. Diele. – 2005. Comparative population dynamics of
four fiddler crabs (Ocypodidae, genus Uca) from a North Brazilian
mangrove ecosystem. Mar. Ecol. Prog. Ser., 291: 177-188.
Litulo, C. 2004a. Reproductive Aspects of a Tropical Population of the Fiddler
Crab Uca annulipes (H. Milne Edwards, 1837) (Brachyura: Ocypodidae) at
Costa Do Sol Mangrove, Maputo Bay, southern Mozambique,
Hydrobiologia V. 525, pp 167–173
Litulo, C. 2005. Breeding season of the hermit crab Dardanus deformis H. Milne
Edwards, 1836 (Anomura, Diogenidae) in Maputo Bay, southern
Mozambique. J. Nat. Hist. 39: 2137-2144.
Litulo, C., 2004b. Fecundity of the Pantropical Fiddler Crab Uca annulipes (H.
Milne Edwards, 1837) (Brachyura: Ocypodidae) at Costa do Sol Mangrove,
Maputo Bay, Southern Mozambique. Western Indian Ocean Journal of
Marine Science. Vol 3,No 1.
Meusy, J., Peyen, G.G., 1988. Female reproduction in malacostracan Crustacea.
Zoological Science 5, 217e265.
Mokhlesi A, Kamrani E, Backwell P, Sajjadi M (2011) Study on the behaviour of
two fiddler crabs, Uca sindensis and Uca annulipes (Decapoda:
Ocypodidae), in Bandar Abbas, Iran. J Mar Biol Ass UK 91:245–249
Naderloo R, Türkay M (2012) Decapod crustaceans of the littoral and shallow
sublittoral Iranian coast of the Persian Gulf: faunistics, biodiversity and
zoogeography. Zootaxa 3374:1–67.
Naderloo R, Türkay M, Chen HL (2010) Taxonomic revision of the wide front
fiddler crabs of the Uca lactea group (Crustacea: Decapoda: Brachyura:
Ocypodidae) in the Indo-West Pacific. Zootaxa 2500:1–38
Naser MD, Ali MH, Yasser AG (2010) New record of the fiddler crab Uca
(Paraleptuca) sindensis (Crustacea: Brachyura: Ocypodidae) from Khor Al
Zubair, Basrah, Iraq. Mar Biodivers Rec 3:e87
338

acadj@garmian.edu.krd

Conference Paper (July, 2017)

جملة جامعة كرميان

Journal of Garmian University

طؤظاري زانكؤي طةرميان

Nielsen, O. I., Kristensen, E., Macintosh, D. J., 2003. Impact of fiddler crabs (Uca
spp.) on rates and pathways of benthic mineralization in deposited mangrove
shrimp pond waste. Journal of Experimental Marine Biology and Ecology
289 (2003) 59–81.
Olafsson, E. & S.G.M. Ndaro 1997. The Impact of the mangrove crabs Uca
annulipes and Dotilla fenestrata on meiobenthos. Mar. Ecol. Prog. Ser. 158:
225-231.
Oliveira Silva F.M.R. Ribeiro, F.B, & Bezerra, L.E.A. 2016. Population biology
and morphometric sexual maturity of the fiddler crab Uca (Uca) maracoani
(Latreille, 1802) (Crustacea: Decapoda: Ocypodidae) in a semi-arid tropical
estuary of northeastern Brazil. Lat. Am. J. Aquat. Res., 44(4): 671-682, DOI:
10.3856/vol44-issue4-fulltext-2
Ribeiro, P.D., O.O. Iribarne and P. Daleo. – 2005. The relative importance of
substratum and recruitment in determining the spatial distribution of the
fiddler crab Uca uruguayensis Nobili. J. Exp. Mar. Biol. Ecol., 314: 99-111.
R
Rosenberg, M.S. (2001) The systematics and taxonomy of fiddler crabs: A
phylogeny of the genus Uca. Journal of Crustacean Biology 21(3):839–869.
Saher NU, Qureshi NA (2012) Spatial distribution of Uca sindensis (Crustacea,
Ocypodidae) along the coast of Pakistan. Egypt Acad J Biol Sci Zool 4:119–
129
Sastry, A.N. 1983. Ecological aspects of reproduction, p. 179-270. In J. Vernberg
& W.B. Vernberg (eds.). The Biology of Crustacea. Vol. 8. Environmental
Adaptations. Academic, New York, USA.
Skov M.W. and Hartnoll R.G. (2001) Comparative suitability of binocular
observation, burrow counting and excavation for the quantification of the
mangrove fiddler crab, Uca annulipes (H. Milne-Edwards). Hydrobiologia
449, 201–212.
Smith, S. M. (2015) Does loss of salt marsh vegetation caused by a native grapsid
crab improve habitat suitability for the Atlantic mud fiddler (
Uca pugnax)?. Journal of Crustacean Biology 35, 616-621. Online
publication date: 27-Aug-2015.
Smith, S.M. and M.C. Tyrrell. 2012. Effects of mud fiddler crabs (Uca pugnax) on
the recruitment of halophyte seedlings in salt marsh dieback areas of Cape
Cod (Massachusetts, USA). Ecological Research 27:233–237.
Smith, S.M., K.C. Medeiros, and M.C. Tyrrell. 2012. Hydrology, herbivory, and
the decline of Spartina patens (Aiton) Muhl. in outer Cape Cod Salt Marshes
(Massachusetts, USA). Journal of Coastal Research 28:602–612.
Wolcott, T.G. (1988) Ecology. Pp. 55–96 in Biology of the Land Crabs, W.W.
Burggren and B.R. McMahon, eds. Cambridge: Cambridge University Press.
339

acadj@garmian.edu.krd

Conference Paper (July, 2017)

