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ABSTRACT: This study examines the seasonal variations and diversity of Ocypodidae
crabs inhabiting the Sandspit backwater mangrove ecosystem along the Karachi coast. A
total of 79 crabs were recorded across the different tidal zones (low, mid, and high)
within three stations from July 2023 to February 2024, covering pre-monsoon, monsoon,
and post-monsoon seasons. Four species were identified: Austruca annulipes, Austruc
alactea, Tubuca urvillei, and Ocypode rotundata during whole study period. Seasonal
variations were observed, within the highest numbers recorded in the post-monsoon
season and the lowest during the monsoon. Austruca annulipes was the most dominant
species in the study area. These findings align with previous studies and highlighted the
ecological significance of Ocypodidae crabs in mangrove habitats. The results contribute
to understanding mangrove-associated crab diversity in Pakistan and highlight the need
for long-term monitoring of environmental parameters influencing crab populations.
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INTRODUCTION

The mangrove ecosystem is an area with high biodiversity.Brachyuran crabs are an
important component of the mangrove ecosystem and are among the most significant taxa
in terms of species diversity and total biomass in mangrove swamps (Jones, 1984,
Macintosh, 1984, Ashton et al., 2003). In mangroves, they comprise up to 80% of the
macrofaunal biomass, and their densities can reach 80-90 m-2 (Macintosh, 1984). There
are herbivores, detritivores, and omnivores among the mangrove crab fauna, with certain
species feeding on other crabs (Wilson, 1989; Steinke et al., 1993; Nagelkerken et al.,
2008).

In mangrove habitats, crabs perform a variety of essential functions that are essential
to the stability and well-being of these ecosystems. According to Warren and Underwood
(1986), this activity also aids in changing the topography and spreading grain sizes across
the sediment, which in turn affects the mangrove habitat's structure. Their burrowing
practices produce microhabitats that sustain a wide variety of different creatures,
enhancing the ecosystem's overall richness (Bright and Hogue, 1972; Gillikin et al.,
2001).

The family Ocypodidae consists of burrowing crabs that inhabit intertidal regions
across tropical and temperate marine environments globally (Shih et al., 2016). They are
sometimes referred to asland crabs, though only a small number have entirely eliminated
their reliance on periodic tidal flooding. Ocypodidaeis presently composed of two
subfamilies: Ocypodinae Rafinesque, 1815, which includes ghost crabs, and Ucinae
Dana, 1851, which comprises fiddler crabs (Ng et al., 2008; Davie et al., 2015). Fiddler
crabs are dominant along the intertidal zones of tropical and subtropical shores (Crane,
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1975). Following a taxonomic revision by Shih et al. (2016), multiple new species of
fiddler crabs have been identified, bringing the current classification to 11 genera and 107
species (Shih et al., 2018, 2019; Shih and Poupin, 2020). Research on fiddler crabs in this
region has predominantly concentrated on their taxonomy and distribution, with some
studies addressing molecular phylogenetics (Shih et al., 2009, 2018), population genetics
(Shih et al. 2015; Odhano et al., 2018), larval development (Hashmi, 1968; Ghory and
Siddiqui 2006; Al-Aidaroos, 2013), as well as aspects of behavior and ecology (Mokhlesi
et al., 2011; Saher and Qureshi 2012, 2017).

In Pakistan, the family Ocypodidae represented by five genera and a total of 15
species (Kazmi et al., 2022). Previous studies on this family in Pakistan have been
conducted by Tirmizi (1985), Saher and Qureshi (2012), and Saher et al., (2014, 2018a,
b).This study aims to document and analyze the seasonal variation and diversity of
Ocypodidae crabs inhabiting the Sandspit backwater mangrove ecosystem along the
Karachi coast.
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Fig. 1. Study area map; Sandspit, stations: | (24°49'13"N 66°5626"E); station Il
(24°49'51"N 66°55'37"E); station 111 (24°50'31"N 66°54'40"E).
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MATERIALS AND METHODS

Monitoring and sampling were conducted at the Sandspit backwaters of the Karachi
coast across three designated stations during July 2023 to February 2024. Sampling was
performed during low tides at Station | (24° 49' 13" N, 66° 56' 26" E), Station Il (24° 49'
51" N, 66° 55' 37" E), and Station 111 (24° 50" 31" N, 66° 54' 40" E) on a seasonal basis:
pre-monsoon (January-February), monsoon (August-September), and post-monsoon
(November-December) (Fig. 1). Three transects were established at each station,
spanning from the low tide mark to the high tide mark, with three fixed quadrats (0.5m x
0.5m) set up in each zone (low, mid, high), spaced 30 to 50 meters apart. Crabs collected
from each quadrat were placed in labeled polythene bags and transported to the
laboratory for further analysis. Specimens were photographed in the field, sorted,
measured, sexed, and examined under a microscope. Identification was performed using
taxonomic keys and available literature (Tirmizi & Ghani, 1983; Tirmizi, 1985; Tirmizi
& Ghani, 1996; Tirmizi & Kazmi, 1996), and nomenclature was designated as per
WOoRMS (World Register of Marine Species, 2025) guidelines. Samples were preserved
in 70% ethanol, tagged with date and location, and deposited in the Repository Museum
of Marine Reference Collection & Resource Centre, University of Karachi.Statistical
analysis of the macrobenthic faunal community structure included the Shannon-
Wiener(1949) diversity index (H”), Pielou’s(1966) Evenness Index (J”), and Margalef’s
Index(1951) (D) to assess species diversity and distribution.

RESULT AND DISCUSSION

Physicochemical parameters: Physico-chemical parameters air and water temperature
(°C), salinity (%o) and pH were recorded and presented in (Table 1). At Sandspit, air
temperature varied between 22°C and 31°C, with the highest temperature 31°C recorded
in the post-monsoon period and the lowest 22°C in the pre-monsoon. Water temperature
ranged from 21°C to 30°C, with the maximum 30°C observed in the post-monsoon and
the minimum 21°C in the pre-monsoon. Salinity levels fluctuated between 36%o and
42%o, reaching the highest 42%o during the monsoon and the lowest 36%o in the pre-
monsoon. The pH levels remained relatively stable, ranging from 7.8 to 7.9, with the
highest 7.9 recorded in the monsoon, while the lowest 7.8 was observed in both the pre-
monsoon and post-monsoon (Fig. 2).

Table 1. Seasonal variations in percentage composition of crabs from Sandspit
backwaters mangrove area, Karachi coast during July 2023 to February

2024.

S. . . Pre-monsoon  Monsoon Post-monsoon
No. Family Crab species Nos %) %) (%)

1. Austruca annulipes 40 55.17 (16) 41.66 (5) 50.0 (19)
2. Austruca lactea 14 20.68 (6) 25.0 (3) 13.15 (5)

Ocypodidae o

3. Tubuca urvillei 11 10.34 (3) 16.66 (2) 15.78 (6)
4. Ocypode rotundata 14 13.79 (4) 16.66 (2) 21.05 (8)

Total 29 12 38
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Fig. 2. Physico-chemical parameters of water collected from Sandspit backwater
mangrove areas of Karachi coast during July 2023 to February 2024.

The study recorded a total of 79 Ocypodidae crabs across different tidal zones (low,
mid, and high) withinthree stations (I, 1, I111) at Sandspit backwaters mangrove area along
the Karachi coast from July 2023 to February 2024 during pre-monsoon, monsoon, and
post-monsoon seasons.Crab abundance varied seasonally. The pre-monsoon season had a
total of 29 crabs, with the highest numbers in the low tidal zone (n=14), followed by the
high (n=9) and mid (n=6) zones. During the monsoon season, crab numbers declined to
12, with the low zone (n=7), followed by the mid (n=3) and high (n=2) zones. In the post-
monsoon season, abundance increased to 38 crabs, in the low zone (n=16), in the mid
zone (n=9), and in the high zone (n=13).

Four crab species were identified across the tidal zones e.g. Austruca annulipes,
Austruca lactea, Tubuca urvillei, Ocypode rotundata. Austruca annulipes (Fig. 4) was
mainly present in the low and mid zones during the pre-monsoon, in the low zone during
the monsoon, and again in the low zone post-monsoon. Austruca lactea was found in the
low zone pre-monsoon, in low and mid zones during the monsoon, and across all three
zones post-monsoon. Tubuca urvillei appeared in the low and mid zones pre-monsoon,
shifted to the mid zone in the monsoon, and was again in low and mid zones post-
monsoon. Ocypode rotundata was consistently observed in the high zone throughout all
three seasons (Table 1; Fig. 3).

Among the species, Austruca annulipes was the most abundant, making up 55.17%
of the total population in pre-monsoon, 41.66% (monsoon), and 50.0% (post-monsoon).
Austruca lactea contributed 20.68% (pre-monsoon), 25.0% (monsoon), and 13.15%
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Fig. 3. Seasonal variations in crab abundance from Sandspit backwater mangrove areas
of Karachi coast during July 2023 to February 2024.
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Fig. 4. A, Austruca annulipes; B, Austruca lactea; C, Tubuca urvillei; D, Ocypode
rotundata.
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(post-monsoon). Tubuca urvillei accounted for 10.34% (pre-monsoon), 16.66%
(monsoon), and 15.78% (post-monsoon). Ocypode rotundata was 13.79% (pre-
monsoon), 16.66% (monsoon), and 21.05% (post-monsoon) (Table 1).

Diversity indices showed seasonal variations. The pre-monsoon period had a Shannon—
Wiener index (H’) of 1.07, Margalef’s index (D) of 0.29, and Evenness index (J”) of 0.89.
During the monsoon, species richness declined, with H” at 0.86, D at 0.21, and J’ at 0.77. In
the post-monsoon, diversity improved, with the highest values recorded (H’ = 1.23, D =
0.32,J°=0.92), indicating a more balanced species distribution (Table 2).

Table 2. Seasonal diversity index Shannon — Wiener index, Margalef’s index and
Evenness from Sandspit backwater mangrove area of Karachi coast
during July 2023 to February 2024.

Shannon-
_ No. of Wiener Margalef’s Evenness
Season individual . o index
diversity index J’
() H D
Pre-monsoon 29 1.07 0.29 0.89
Monsoon 12 0.86 0.21 0.77
Post-monsoon 38 1.23 0.32 0.92

The present study provides an assessment of the seasonal variation and diversity of
Ocypodidae crabs inhabiting the Sandspit backwater mangrove ecosystem along the
Karachi coast. Our findings highlight distinct seasonal patterns in abundance and
distribution across tidal zones, supporting previous studies on crab ecology in mangrove
environments (Qureshi and Saher, 2012; Saher et al., 2018b). The highest abundance was
recorded during the post-monsoon season, whereas the monsoon season exhibited the
lowest numbers. This seasonal variation is likely influenced by environmental factors
such as salinity, temperature, and tidal fluctuations, which affect crab activity and
reproduction cycles.

Among the identified species, Austruca annulipes was the most dominant, aligning
with previous studies that have recognized this species as a key component of the
mangrove crab community along the Karachi coast (Nazim et al., 2010; Qureshi and
Saher, 2012). Austruca lactea and Tubuca urvillei showed lower relative abundances as
compared to A. annulipes. Ocypode rotundata was consistently found in the high tidal
zone throughout all three seasons, suggesting a strong preference for drier, sandy
substrates, which is in accordance with findings from earlier studies (Saher and Qureshi,
2011).Comparison with previous studies indicates that our recorded species composition
aligns with earlier reports on mangrove crab diversity in Pakistan. For instance, Tirmizi
(1985) recorded Uca annulipes and U. urvillei along the Karachi coast, while Qureshi
(2002) and Qureshi and Saher (2012) expanded the list to include U. lactea and
U. sindensis in mangrove areas. Our study similarly documented Austruca annulipes and
Tubuca urvillei, though U. sindensis was not observed in the Sandspit region during this
study period. The absence of U. sindensis may be attributed to habitat differences,
temporal shifts in distribution, or sampling limitations.

Findings from other regions also reveal comparable trends in crab diversity and
dominance of the Ocypodidae family. Van Tho Le et al., (2018) reported that the
Ocypodidae family accounted for 45.5% of brachyuran species in the mangrove areas of
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Tra Vinh, Vietnam. Similarly, Freitas Jr et al., (2021) documented the dominance of
Ocypodidae crabs in the Babitonga Bay mangrove ecosystem over an eight-year period.
These studies underscore the global ecological significance of Ocypodidae crabs as key
benthic organisms contributing to sediment turnover and nutrient cycling in mangrove
systems.

The present study contributes research on mangrove-associated crab diversity in
Pakistan. Further long-term investigations, incorporating environmental parameters such
as sediment characteristics, salinity variations, and food availability, will enhance our
understanding of the ecological drivers shaping Ocypodidae crab populations along the
Karachi coast.
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