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Abstract: Olango Island Wildlife Sanctuary is one of the areas in the Philippines
that is teeming with fiddler crabs. However, to date no published studies have
verified the identity of these populations. The fiddler crabs in the sanctuary were
observed to be situated in a distinct location. Studies suggest that ecological factors
such as substrate can play a main role in the distribution of fiddler crabs. This
study aimed to identify the fiddler crabs, Uca spp. in Olango Island Wildlife
Sanctuary, Cebu to the species level and describe the species distribution across
sites with varying substrates. A total of 385 fiddler crabs were collected and
accounted from four distinct sites. Discrete morphological characters and four
morphometric measurements for Uca species were used for species identification.
Type of substrate were observed and noted. Results revealed the presence of five
fiddler crab species in the sanctuary namely, Uca annulipes, Uca crassipes, Uca
perplexa, Uca tetragonon, and Uca vocans. Distribution of the five species appeared
to be influenced by substrate type. Uca crassipes were abundant in the limestone
areas with a little or no presence of sand while Uca perplexa, Uca tetragonon and
Uca vocans were mostly seen in areas with high volume of sand and mud. Lastly,
Uca annulipes were plentiful in the limestone areas with a low - moderate volume
of sand. The investigation revealed that the distribution of the five species appeared
to be influenced by the substrate type.
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1. INTRODUCTION vary in different coloration. Uca species are widely

studied because of its availability and their great
number in a specific area (Crane, 1975).

Fiddler crabs are crustaceans that belong to . . .
Fiddler crabs serve as ecological engineers

the family Ocypodidae, genus Uca. They are the
most dominant crabs in the tropical and subtropical
intertidal mudflats and mangroves (Crane, 1975;
Johnson, 2003). These tiny crabs have a
morphologically distinct large claw in males and

that changes the physical, chemical and biological
being of mangrove communities (Thongtham and
Kristensen, 2003; Kristensen and Holmer, 2001;
Botto and Iribarne, 2000). This tiny crabs do not
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have a direct measureable economic role. However,
they are still important in the ecology of intertidal
mudflats as they are often used as fishing bait and
are the major food resource of marine organisms due
to their numbers and biomass [Grimes et al., 1989].

Currently, there are 97 species that have
been identified and described worldwide (Rosenberg,
2001). According to (Estampador, 1959), 19 species
of fiddler crabs are present in the Philippines, but
some unlisted species were found in Baybay, Leyte
(Boregon and Evangelio, 2015) and in northern
Luzon (Shih, 2012).

In the Philippines, one area that is teeming
with fiddler crabs is the Olango Island Wildlife
Sanctuary (OIWS) which is located on the west side
of Mactan Island in Cebu. This is hailed as a wildlife
protection site as it is one of the stop points of
migratory birds around the world (Management
Plan Olango Wildlife 1992).
Migratory birds and other marine organisms feed on

for Sanctuary,
these crabs. These tiny crabs also contribute to the
good soil oxygenation that is needed for a mangrove
forest. However, to date no published work have
verified the identity of the fiddler crab population in
OIWS. The fiddler crabs in the sanctuary were also
observed to be situated in a distinct location. Thus,
this study aimed to identify the fiddler crabs, Uca
spp. in Olango Island Wildlife Sanctuary, Cebu to
the the
distribution across sites with varying substrates.

species level and describe species

2. METHODOLOGY

A. Site Description

Olango Island Wildlife Sanctuary is located
approximately 4 km away from Mactan Island Cebu
and approximately 15 km east of Cebu City. It is
the first wetland of international importance for
waterfowl in the Philippines (Management Plan for
Olango Wildlife Sanctuary, 1992). Permit to study
inside the OIWS was acquired from the Region VII's
Department of Environment and Natural Resources.
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B. Sampling Method

A total of which
approximately 50 meters apart were used in this
study. Three 50 - meter transect lines which were 10
meters apart were deployed to each site. Fiddler
crabs were collected by hand with the aid of a shovel

four sites are

and a strainer. Type of substrate for each site were
observed and noted. Collected crabs were put into
labeled zip locks and were properly stored inside a
freezer. Ice - kept collected crabs were transported
to De La Salle University Zoology Laboratory for
further morphological analysis.

C. Species Identification

Fiddler crabs in each site were identified to
the species level using morphological characters set
by (Shih et al., 2016) and four morphometric
characters for Uca species set by (Crane, 1975). The
morphometric measurements are as follow: the
carapace length, carapace breadth, propodus length
and dactyl length. All
submitted to the Philippine National Museum for

identified species were
species ID verification.

D. Statistical Analysis

Principal component analysis
conducted to verify if the four morphometric
parameters (carapace length, carapace breadth,
propodus, and dactyl) have the same patterns for

was

both similar coloration and the same species. This
test was conducted for each male and female group
considering the sexual dimorphism of fiddler crabs.

3. RESULTS AND DISCUSSION

A. Species Identification

A total of 385 fiddler crabs were collected
and accounted from four distinct sites. Results of
species identification showed the presence of five
fiddler crab species in the sanctuary namely, Uca
annulipes, Uca crassipes, Uca perplexa, Uca
tetragonon, and Uca vocans, as seen in figure 1.
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Figure 1. A. Uca annulipes, Male B. Uca crassipes,
Male C. Uca perplexa, Male D. Uca tetragonon, Male
and E. Uca vocans, Male

Principal component analysis revealed a pattern of
clustering for the same coloration and for the same
species in both male and female fiddler crabs as
shown in figure 2 for males and figure 3 for
females.

v,

Comgerent |

Figure 2. Principal component analysis score plot of
OIWS’s male fiddler crabs
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All identified species in this study were
included in the combined list of identified Philippine
fiddler crabs of Estampador (1959), Shih (2012), and
Boregon and Evangelio (2015). Nonetheless, Olango
Island Wildlife Sanctuary, Mactan, Cebu should be
included in the updated list of Uca annulipes, Uca
crassipes, Uca perplexa, Uca tetragonon, and Uca
vocans place of distribution in the Philippines.

Color differences in fiddler crabs are one of the
characters that is being used for species
identification as these tiny crabs vary in color
worldwide. Yet, coloration alone is not enough to
verify the identity of fiddler crab species. Other
morphological characteristics and its morphometric
should be the
identification process (Crane, 1975). This is because
color variation may be caused by intrinsic factors

measurements involved in

such as foraging behavior, reproductive behavior,
and social behavior while others may be caused by
extrinsic factors such as but are not limited to, water
salinity, temperature, availability of nutrients and
oxygen (Macintosh, 1982 and Bezerra et al., 2006).
Therefore, color cues should be handled with caution
unless one is an expert with the species and its
sympatric associates (Crane, 1975).

B. Species Distribution Across Sites

A total of four sites were used in this study, as
seen in figure 4.

Cement Pathway

Figure 3. Principal component analysis score plot of
OIWS’s female fiddler crabs
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Figure 4. Map of Sampling Site in OIWS

Site 1, an area near the seaward zone,
consisted of high level of sand and mud. On the
other hand, Site 2, an area near the landward zone,



was composed of limestone with a low — medium
level of sand. Site 3 was also near the landward
zone. However, it was observed to have a substrate
of limestone with little or no presence of sand.
Lastly, Site 4 is in the middle zone where the
substrate is still composed of limestone but with a
varying degree of sand level towards the seaward
zone.

The distribution of the five species
appeared to be correlated to the substrate type as
showed in figure 5. Uca crassipes were abundant in
limestone areas with a little or no presence of sand
in site 3 and 4. While, Uca vocans were mostly seen
in areas with high volume of sand that appears to be
muddy such as observed in site 1. Moreover, Uca
tetragonon were observed to prefer high volume of
sand such as observed in site 1 and in the near
seaward zone of site 4. Uca perplexa were observed
to inhabit all sites with sand but mostly abundant in
Uca

annulipes were plentiful in the limestone areas with

sandy parts of Site 1 and site 3. Lastly,

a low to moderate volume of sand part in sites 2 and
3.

Percentage Composition of Each Species

per Site
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Figure 5. Percentage Composition of Each Species
per Site

A study suggests that ecological factors such
as ocean currents can affect species distribution of
Uca (Shih, 2012). However, according to MacIntosh
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(1989), salinity and the types of substrate are the
most essential ecological factors that can affect the
spatial distribution of many species of fiddler crabs.
The result for Uca perplexa in this study were
synonymous to the result of Boregon and Evagelio
(2015). Whereby Uca perplexa prefer a substrate
with high volume of sand. Spatial distribution across
sight may be caused by the feeding behavior of
fiddler crabs which some species prefer smaller
grains of sand while others prefer larger grains
(Boregon and Evangelio, 2015, and Crane, 1975).
This spatial distribution behavior of substrate
preference were also observed in other decapod
crustaceans such as in Alpheus glaber, Calocaris
macandreae, Processa canaliculata and Solenocera
membranacea (Rufino et al., 2006).

4. CONCLUSION

Five fiddler crab species were identified in
Olango Island Wildlife Sanctuary, Cebu. They are
namely, Uca annulipes, Uca crassipes, Uca perplexa,
Uca tetragonon, and Uca vocans. The investigation
revealed that the distribution of the five species
appeared to be influenced by the substrate type.
Furthermore, ambiguous individuals that were not
identified by
morphometric measurements should be subjected to

morphological characters and
molecular analysis. In addition, substrate analysis
should be conducted to further understand the
relationship of the substrate composition and spatial
distribution of fiddler crabs. Moreover, addition of
other ecological factors such as temperature, pH,

salinity, and vegetation should also be considered.

5. ACKNOWLEDGEMENT

The authors would like to thank the
Department  of
Resources - Region 7 Office for the approval of our
permit to study in OIWS. To DOST NSC
ASTHRDP, DOST-PCAARD Mangrove Crab Project
for the financial assistance, and to the Practical

Environmental and Natural

Genomics Laboratory for the technical support.

6. REFERENCES

2

-

017



Presented at the DLSU Research Congress 2017
De La Salle University. Manila, Philippines
June 20 to 22, 2017

Bezerra, L. E. A., Dias, C. B., Santana, G. X., and
Cascon, H. M. (2006). Spatial distribution of
fiddler crabs (genus Uca) in a tropical mangrove
of northeast Brazil. Scientia Marina. 70:759-766.

Boregon, K. J. G. and Evangelio, J. C. (2015).
Population Ecology of the Fiddler Crab Uca spp.
in Punta, Baybay City, Leyte. Annals of Tropical
Research 37(2]:23-35(2015)

Botto, F., and Iribarne, O. (2000). Contrasting
effects of two burrow-ing crabs (Chasmagnathus
granulate and Uca uruguayen-sis) on sediment
composition and

transport in  estuarine

environments. EstuarCoast Shelf Seci. 51:141—
151.
Crane, J. (1975). Fiddler Crabs of the World

(Ocypodidae: Genus Uca). Princeton University
Press, Princeton, New Jersey.

Estampador, E. P. (1959). Revised check list of
Philippine crustacean decapods. Natural &
Applied Sci. Bull. Coll. Liberal Arts, Univ. of
Philippines 17(1):100-103.

Grimes, B.H., Huish, F.T., Kerby, J.H., and Xoran,
D. (1989). Species profiles: life histories and
environmental requirements of coastal fishes and
invertebrates (Mid-Atlantic)--Atlantic marsh
fiddler. U.S. Fish Wildl. Serv. Biol. Rep.82
(11.114). U.S. Army Corps of Engineers, TR EL-
82-4. 18 pp.

Johnson, P. T. J. (2003). Biased sex ratios in fiddler
crabs (Brachyura, Ocypodidae): a review and
evaluation of the influence of sampling method,

size class, and sex specific mortality.
Crustaceana. 76: 559-580.
Kristensen, E. and Holmer, M. (2001).

Decomposition of plant materials in marine
sediment exposed to different electron acceptors
(O, NO and SO), with emphasis on substrate

degradation stage and the vrole of
bioturbation. Geochimica Cosmochimica Acta (in

origin,
press).

Macintosh, D. J. (1982). Ecological Comparison of
Mangrove Swamp and Salt Marsh Fiddler Crabs.
In: Gobal B, Turner RE, Wetzel RG, Whigham
DF, editors. Wetlands Ecology and Management.
Proceedings of the First International Wetlands
Conference. pp. 243—-257.

MaclIntosh, D.J. — 1989. The ecology and physiology
of decapods of mangrove swamps. P. Zool. Soc.
Lond., 59: 325-341.

Management Plan for Olango Wildlife Sanctuary
(1992). Environment Agency of Japan and the
Department
Resources, Philippines.

of Environment and Natural

Rosenberg, M. S. (2001). The systematics and
taxonomy of fiddler crabs: a phylogeny of the
genus Uca. dJournal of Crustacean Biology.
21:839-869.

Rufino, M., Maynou, F., Abello, P., and Sarda, F.
(2006).
affecting the distribution of the main decapod

Spatial and Environmental Factors
prey species in NW Mediterranean. Springer.
Volume 183 of the series Developments in

Hydrobiology pp 129-141.

Shih, H.-T. (2012) Distribution of Fiddler Crabs in
East Asia, With a Note on the Effect of the
Kuroshio Current. Kuroshio Science 6-1, 83-89.

Shih, H.-T., Naruse, T., and Ng, P. K. L. (2010). Uca
jocelynae sp. nov., a new species of fiddler crab
(Crustacea: Brachyura: Ocypodidae) from the
Western Pacific. Zootaxa 2337: 47-62

Shih, H-T. (2016). Species diversity of fiddler crabs,
genus Uca Leach, 1814 (Crustacea: Ocypodidae),
from Taiwan and adjacent islands, with notes on
the Japanese species. Zootaxa 4083 (1): 057082.


https://link.springer.com/bookseries/5842
https://link.springer.com/bookseries/5842

Presented at the DLSU Research Congress 2017
De La Salle University. Manila, Philippines
June 20 to 22, 2017

Thongtham, N. and Kristensen, E. (2003). Physical
and chemical characteristics of mangrove cras
(Neoepisesarma versicolor) burrows in the
Bangrong mangrove forest, Phuket, Thailand;
with emphasis on behavioural response to
changing environmental conditions.VieMilieu.
53: 141-151.



