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Range extension of a vulnerable Sea
horse Hippocampus fuscus (Actinopterygii:
Syngnathidae) on the north-eastern Bay
of Bengal coast

Debasish Mahapatro1, R. K. Mishra2* and S. Panda3
Abstract

The study describes the range extension of the sea horse Hippocampus fuscus from the south to north east coastal
waters of the India, Bay of Bengal. After 99 years since initial discovery, the Hippocampus fuscus was reported
within the southern sector of the Chilika Lake. The extension range may be due to the East India Coastal Current
of the Bay of Bengal and the predominance of extensive sea grass meadows within the southern sector of Lake.
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Introduction
Sea horses are predominantly found in Indo-Pacific re-
gions, covering approximately 45°S to 45°N (Froese &
Pauly, 2014; Sreepada et al., 2002). The International
Union of Conservation of Nature (IUCN, 2014) reported
38 species of sea horse worldwide, out of which about
50% of the total dominate the coastal region of the In-
dian sub-continent. The habitats of sea horses pertain to
various coastal ecosystems, such as seagrass meadows,
mangrove, estuaries, lagoons, and coral reefs (Froese &
Pauly, 2014; Kendrick & Hyndes, 2003; Sreepada et al.,
2002; Lourie et al., 1999). Sea horses are also found in
association with other animals, like gorgonians, sponges
and sea quirts, exhibiting wide ranging adaptations to
different environmental conditions and locations. Sea
horses were observed ubiquitously as little as 10 years
ago (Lourie et al., 1999; Sreepada et al., 2002; Froese &
Pauly, 2014). However, in recent times the scenario has
changed dramatically, due to illegal poaching and
hunting for Chinese medicines, as well as Korean and
Japanese recipes. As a result, the global sea horse popu-
lation has undergone significant decline, causing the
IUCN to give sea horses as endangered, threatened
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vulnerable statuses (Baillie & Groombridge, 1996;
Vincent, 1996; Sreepada et al., 2002; IUCN, 2014). In
India, the Ministry of Environment and Forests banned
the exportation of Syngnathids in 2001, also conserving
them under Schedule I of the Indian Wildlife Protection
Act (1972) (Sreepada et al., 2002). Sea horses mostly
belong to the genus Hippocampus, within the family
“Syngnathidae” (Froese & Pauly, 2014; Lourie et al.,
1999). Hippocampus species have very peculiar body
shapes, consisting of five different features:(i) head and
neck resembles a horse- hence the name “Sea horse”, (ii)
the middle body portion looks like a fish (because of the
presence of dorsal and pectoral fin rays), (iii) the tail
portion looks similar to the tail of a monkey, (iv) body
colour changes according to the surrounding environ-
ment, like a chameleon and (v) existence of brood
pouches, like kangaroos.
For protection from predators, sea horses are able to

change body colour rapidly and frequently, bringing
about short and long term changes in body colour.
Thus, these organisms are regarded as the “masters of
camouflage” in the marine environment (Project Sea
horse, 2014). Rapid changes in body colour are also no-
ticed during mating, which depends upon age and the
surrounding oceanic environmental conditions. There-
fore, the proper identification of species of sea horse is
considered difficult. The male sea horse brood pouch
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helps to incubate fertilized eggs laid by the female until
the young are able to swim. This form of paternal care is
a rare phenomenon amongst marine organisms (Project
Sea horse, 2014; Froese & Pauly, 2014; Lourie et al.,
1999). Considering future climatic changes, resultant
environmental changes could have significant impacts
on the sources of food such as phytoplankton biomasses
and other marine organisms (Fabry et al., 2008; Jena
et al., 2013; Mishra et al., 2015). This may trigger cas-
cading effects on sea horse populations, other marine
communities and ecosystem dynamics.
India is a hotspot of sea horse abundance and diver-

sity; thus reflected in the past research activities (Lipton
and Thangaraj 2002; Sreepada et al., 2002; Thangaraj &
Lipton 2007; Lipton & Thangaraj 2013). However, de-
tailed taxonomic research on sea horses within India is
sparse. The first reliable documentation on sea horses
within an Indian context is by Choudhury (1916) from
the Chilika Lake. Subsequently, major research pro-
grammes have not been carried out in this particular
region to substantiate the distribution, diversity, biology,
and population size of this vulnerable species. The sea
horse species documented by Choudhury (1916) from
Chilika Lake was known as Hippocampus brachyr-
hynchus Duncker 1914, later on identified as H. fuscus
Rüppell 1838 (Bailly, 2015). Furthermore, Bailly (2015)
states that this particular species only breeds in the lake,
but is mostly found within the lagoon’s southern sector
(i.e. mouth of the Rambha bay).
Marichamy et al.(1993) report two new records of sea

horses (H. kuda and H. trimaculatus) from Palk Bay.
Since, Lipton and Thangaraj (2002) have added H.
fuscus to the Palk Bay record. Simultaneously, Balasu-
bramanian (2002) reported another species H. kellogi
from the southeast coast of India. Sreepada et al.
(2002) communicate a detailed review on the sea
horse status in India, highlighting the key issues of
sea horse use in medicine. This basic information
pertained to their threats and conservation, trade and
commerce in India and the world.
Thangaraj & Lipton (2007) note the occurrence of a Jap-

anese sea horse Hippocampus mohnikei from the Palk
Bay. Murugan et al., (2008) describe the presence of five
species of sea horses along the south-eastern coast of
India. Significant work on morphological characterization
was carried out by Thangaraj & Lipton (2011) on species
such as Hippocampus fuscus, H. kelloggi, H.kuda and H.
trimaculatus within the Gulf of Mannar. A similar study
was also made by Lipton & Thangaraj (2013) at
Tamilnadu and Kerala coasts of India, observing six sea
horse species named Hippocampus fuscus, H. kelloggi, H.
kuda, H. histrix, H. mohnikei and H. trimaculatus. Among
them, H. fuscus, H. kuda and H. trimaculatus are common
and widely distributed across the south-eastern coast of
India. However, Gopalpur of India’s north-eastern coast is
still being deficient in the incidence of sea horses. There-
fore, the present study is carried out on the evidence of
any re-occurrence of H. Fuscus and its range extension
from the south to the northeast coast of India, in Chilika
Lake and the adjoining of Bay of Bengal (BoB).

Materials and methods
Study area
The Gopalpur coast is situated between 190 256′ 381”N
and 840 909′ 366”E on north-eastern coast of India, ap-
proximately 160 km south of Paradip and 260 km north
of Visakhapatnam. It’s 4 km coastline extends with sandy
beaches, whilst the adjacent areas are covered with casu-
arinas vegetation. The beach is covered with sand dune
vegetations. On the northern side, a 7 km long back-
water creek exists, known as Haripur creek. The climate
is tropical, receiving southwest and northeast rainfall
with an average of 8.6 mm per month. The East India
Coastal Current (EICC) of the BoB travels from the
south to the northeast coast of India during January to
October touching to it. The region is highly susceptible
to tropical cyclones (Mahapatro et al., 2015b) (Fig. 1a).
Lake Chilika is situated between 190 28’N and 190

54’N and 850 05’E and 850 38’E on the east coast of
India (Fig. 1b). Chilika is a pear shaped brackish water
lagoon, with length of 64 km and width varying between
2 and 20 km. The lagoon is divided into four ecological
sectors, namely the northern-fresh water sector, central-
brackish water sector, southern-brackish to marine sec-
tor and outer channel, which is solely marine. The outer
channel is 32 km long, orientated parallel to the
coastline, and terminating in the BoB through two in-
lets. The tidal amplitude is semi-diurnal. The salinity
of the southern sector is marine throughout the year,
in contrast to the lagoon average. During the south-
west monsoon, Chilika’s average surface salinity ap-
proaches to zero because of the influx of fresh water
from the rivers and channels connected to the Lake
from the northern and western catchments (Panda
et al., 2008). The southern sector connects to the
Palur Canal (16 km long channel), which transports
marine waters during high tide periods, from Bay of
Bengal along with the transport sof and or sandy-clay
substratum. This condition supports the growth of
sea grass meadows such as Halophila ovalis, Halo-
phila ovata, Halophila beccari, Halodule uninervis
and Halodule pinnifolia (Panda et al., 2008).

Sample collection
A trawl net was hauled at a depth of 4 m on 9th March
2009, within in the Gopalpur coastal waters for fishing
purposes. During these activities, a sea horse was caught
and kept for later analysis. The sample was identified



Fig. 1 Map showing the occurrence of H. fuscus in the Chilika lake (upper) and the migration route of H. fuscus from southeast Bay of Bengal to
northeast Bay of Bengal, Gopalpur coast (lower)
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carefully and photographs were taken immediately. A
second sample was collected during a macrobenthic
sampling program, using a sediment grab sampler (sur-
face area 0.04 m2) from the sea grass meadow region of
the southern sector of Chilika Lake on 22nd March
2009. After initial observation, the sample was photo-
graphed and preserved. The specimen was then identi-
fied up to the species level by following the standard
method of Lourie et al., (2004).
Results
Identification
The Hippocampus fuscus obtained from Gopalpur
and Chilika has the following morphological features:
body length equals14 cm, with 34 tail rings, 11 trunk
rings, 16 dorsal fin rays and 15 pectoral fin rays.
The coronet was lowly raised and slightly curved,
the head was large compared to body, and the
colour of the body was pale yellow to light green.
The spines are slightly developed with smooth tex-
ture. After systematic analysis, both species were
identified as Hippocampus fuscus Rüppell 1838. This
specimen undergoes the following taxonomic classifi-
cation (Lourie et al., 2004).

SYSTEMATICS
Class ACTINOPTERYGII
Order SYNGNATHIFORMES
Family SYNGNATHIDAE
Genus HIPPOCAMPUS (Cuvier, 1816)
Hippocampus fuscus (Rüppell 1838)
Fig. 2 Figure showing the specimen of H. fuscus from (a) Gopalpur
Coast & (b) from Chilika Lake
(Figure 2 a from Gopalpur Coast & b from Chilika Lake)
(Lourie et al., 2004).

Remarks
A coronet crown like bony crest is considered as one of
the key identifying features. The body characters of this
identified species were found relatively similar to three
other species, namely: H. borboniensis, H. hippocampus
and H. kuda. H. borboniensis has more tail rings, en-
larged, knob-like spines and a better-developed coronet.
Also, H. borboniensis has a larger head with two promin-
ent eye spines. In contrast, the eye spine of the collected
H. fuscus was entirely absent. The body of H. borbonien-
sis was much shallower compared to the H. fuscus, for-
mulating the key difference between these two species.
The second species, H. hippocampus, has more tail
rings, more dorsal fin rays, and fewer pectoral fins than
H.fuscus. However, H. hippocampus has some similar
characteristics with H. fuscus, as its distribution is re-
stricted to the European waters (Lourie et al., 2004).
However, the third species H. kuda has a larger body,
deeper head, more tail rings, and a well-developed cor-
onet with rounded shape as compared to the H.fuscus.
Furthermore, the snout depth of H.fucus was higher than
H. kuda.

Discussion
The present specimen Hippocampus fuscus was previ-
ously known as Hippocampus brachyrhynchus Duncker,
1914, reported from Chilika Lake by Choudhury (1916).
Choudhury (1916) collected 7 sea horse species belong-
ing to Hippocampus brachyrhynchus from the Rambha
bay (southern sector) of Chilika Lake. Out of seven
specimens, 3 were young, 3 were female and 1 was the
male representative. Choudhury further confirmed that
Hippocampus fuscus was a regular breeder inside the
lake mostly in the sea grass bed region of the Lake’s
southern sector, also reported by Jones and Sujansingani
(1954), ZSI, (1995) and Mahapatro (2016). However,
comparatively limited information of its history is found
in the publication. Pictorial information is entirely lack-
ing, as well as the morphometric characters.
Thus, the study on spatial distribution of this vulner-

able species in Chilika Lake and the adjoining coastal
waters has been missing for last 99 years. Presently,
Mahapatro et al., (2015a) found a pale yellow coloured
sea horse from the sea grass bed of the Rambharatia re-
gion of Chilika Lake. Hence, the migration of sea horse
from the BoB to Lake could be due to the potential feed-
ing activities or through the tidal current. Interestingly,
the specimen of H. fuscus was also observed in the
coastal waters of Gopalpur, Bay Bengal, from the depth
of 4 m as seen earlier (Mohapatro et al., 2015a). This
suggests that the species H. fuscus was present in the
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BoB and gradually shifted/drifted into the southern sec-
tor of Chilika Lake during the EICC through Palur chan-
nel. In addition, the proliferation of the sea grass bed in
southern sector of Chilika Lake could support a prefera-
ble habitat for H. fuscus.
Consideration of the literature showed that H. fuscus

is commonly observed in the coastal waters of Kerala
and Tamilnadu (Thangaraj & Lipton, 2011; Lipton &
Thangaraj, 2013). This might be a reason for the migra-
tion of H. fuscus from south to the northeast coast under
the influence of EICC (Durand et al., 2009). A similar
incident has been observed by Harasti (2015) in the
Australian coastal waters, as the sea horse Hippocampus
histrix migrated southward around 1800 km in the Great
Barrier Reef due to the influence of East Australian Current
(EAC). Large scale changes in the geographical distribu-
tional pattern of marine organisms which are not uncom-
mon, as current circulation plays the key role. As seen here,
EICC in the Indian east coast might have a significant role
for the migration of H. fuscus, covering approximately
1100 km from the south to the northeast coast of India to
appear within Lake Chilika.

Conclusion
The occurrence of H. fuscus in coastal waters of the
BoB, and its extended range to the southern sector of
Chilika Lake may reflect the migration from the south to
the northeast coast of India under the influence of East
India Coastal Current (EICC). Over the last 99 years,
there has not been any information on the diversity,
food, feeding habits or breeding biology of H. fuscus in
the Chilika Lake and adjoining BoB. However, it is ac-
knowledged that further and recurrent study of H. fuscus
would confirm migration trends along the north eastern
coast of BoB, if any, due to physical forces and/or
oceanic currents in the region. In addition to the collec-
tion of in-situ datasets, satellite measured environmental
parameters such as temperature, ocean colour, wind and
current patterns is essential to study the effects of
biophysical processes on population, community, and
ecosystem dynamics (Jena et al., 2010; Mishra et al.,
2003; Naik et al., 2014; Mahapatro et al., 2015b). This
would help to delineate the ecological sensitive areas
(ESA) for the appropriate management and conservation
of H. fuscus.

Acknowledgments
The authors are thankful to the Head of the Department, Marine Sciences,
Berhampur University, and the Chief Executive, Chilika Development
Authority, Bhubaneswar, India for providing the field and laboratory facility
during the study period. Authors are acknowledged with thanks to Greg
Cooper, University of Southampton for his critical review and improvement
throughout the manuscript. Due credit is given to Dr. P. Rajan for the
preparation of the map of the study area. One of the authors RKM also
thanks to the Director NCAOR for giving his encouragement towards the
scientific publication.
Funding
The integrated Coastal zone Management (ICZM) project under the Chilika
Development Authority (CDA) supported the fellowship during the study,
collection, analysis and interpretation.

Availability of data and materials
The datasets generated and/or analysed during the current study and
interpreted in the manuscript.

Authors contributions
The author DM collected the sample and followed the procedure to analyze
the method and identified the species. RKM is analyzed and interpreted the
result towards the discussion. SP was a major contributor for comments the
manuscript. All authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
The research on the species is undertaken with no conflict of interest of the
authors and the manuscript is prepared by the authors which have equal
contribution to this publication.

Ethics approval and consent to participate
The Authors in the study of “Range extension of a vulnerable Sea horse
Hippocampus fuscus (Actinopterygii: Syngnathidae) on the north-eastern Bay
of Bengal coast”, which has recently been accepted at Cambridge University
Press for the journal Marine Biodiversity Records declared that the species is
The IUCN Red List of Threatened Species™ is produced and managed by the
IUCN Global Species Programme, the IUCN. Therefore the authors studied
the species for research purposes for scientific awareness to the fishery folks
and societal under the regional research sustainable program “Integrated
Coastal Zone Management (ICZM), India by the world bank sponsored
project. Hence the species is undertaken for the research purpose only not
used for any commercial or other. And authors acknowledged properly to
the host institute for the research.

Author details
1Department of Marine Sciences, Berhampur University, Berhampur, Odisha,
India. 2National Centre for Antarctic and Ocean Research, Ministry of Earth
Sciences, Government of India, Goa, India. 3Regional CCF, Angul, Odisha,
India.

Received: 20 July 2015 Accepted: 22 November 2016

References
Baillie J, Groombridge B. IUCN red list of threatened animals. Gland: IUCN (World

Conservation Union); 1996.
Bailly N. Hippocampus fuscus, in WoRMS 2015 (World Register of Marine

Species). 2015.
Balasubramanian R. Studies on seahorses with special references to Hippocampus

kelloggi (Jordan and Synder, 1902), southeast coast of India, Ph.D Thesis.
India: Annamalai University; 2002. p. 124.

Choudhury BL. Fauna of Chilika Lake: Fish part II. Memories Indian Mueseum.
1916;5:441–58.

Durand F, Shankar D, Birol F, Shenoi SSC. Spatio-temporal structure of the East
India Coastal Current from satellite altimetry. J Geophys Res (C: Oceans).
2009;114(2). doi:10.1029/2008JC004807.

Fabry VJ, Seibel BA, Feely RA, Orr JC. Impacts of ocean acidification on marine
fauna and ecosystem processes. ICES J Mar Sci. 2008;65:414–32.

Froese R, Pauly D. Fish Base- Hippocampus fuscus. 2014. World Wide Web
electronic publication. www.Fishbase.org, (08/2014).

Harasti D. Range extension and first occurrence of the thorny sea horse
Hippocampus histrix in New South Wales, Australia. Marine Biodiversity
records, JMBUK. 2015;8:1–3. doi:10.1017/S1755267215000263.

IUCN. The IUCN Red List of Threatened Species. Version 2014.3. www.iucnredlist.
org. Downloaded on 18 November 2014. 2014

Jena B, Swain D, Tyagi A. Application of Artificial Neural Networks for
Sea-Surface Wind-Speed Retrieval From IRS-P4 (MSMR) Brightness

http://dx.doi.org/10.1029/2008JC004807
http://www.fishbase.org/
http://dx.doi.org/10.1017/S1755267215000263
http://www.iucnredlist.org/
http://www.iucnredlist.org/


Mahapatro et al. Marine Biodiversity Records  (2017) 10:6 Page 6 of 6
Temperature. IEEE Geosci Remote Sens Lett. 2010;7(3–7):567–71.
doi:10.1109/LGRS.2010.2041632.

Jena B, Sahu S, Kumar A, Swain D. Observation of oligotrophic gyre
variability in the south Indian Ocean: Environmental forcing and
biological response. Deep Sea Res Part I. 2013;80:1–10.

Jones S, Sujansingani KH. Fish and fisheries of the Chilka lake with statistics
of fish catches for the years 1948–1950. Indian Journal of Fisheries. 1954;
1(1–2):256–347.

Kendrick AJ, Hyndes GA. Patterns in the abundance and size-distribution of
Syngnathid fishes among habitats in a seagrass-dominated marine
environment. Estuar Coast Shelf Sci. 2003;57:631–40.

Lipton AP, Thangaraj M. Present status of seahorse fishing along the Palk Bay
coast of Tamilnadu. Marine Fisheries Inf Serv. 2002;174:5–8.

Lipton AP, Thangaraj M. Distribution Pattern of Seahorse Species (Genus:
Hippocampus) in Tamilnadu and Kerala Coasts of India. Notulae Scientia
Biologicae. 2013;5:20–4.

Lourie SA, Foster SJ, Cooper EWT, Vincent ACJ. A Guide to the Identification of
Seahorses. Project Seahorse and TRAFFIC North America. Washington D.C:
University of British Columbia and World Wildlife Fund; 2004.

Lourie SA, Vincent ACJ, Hall HJ. Seahorses: an identification guide to the world’s
species and their conservation. London: Project Seahorse; 1999. 214.

Mahapatro D, Panigrahy RC, Panda S, Mishra RK. Checklist of intertidal benthic
macrofauna of a brackish water coastal lagoon on east coast of India: The
Chilika lake. Int J Marine Sci. 2015a;5(33):1–13.

Mahapatro D, Naik S, Behera DP, Mishra RK, Panda S. First distributional record of
an Indo-Pacific porcupine puffer fish Diodon holocanthus (Diodontidae) from
the Gopalpur coast, Bay of Bengal. Marine Biodiversity Records Marine Biol
Assoc United Kingdom. 2015b;8:1–6. doi:10.1017/S1755267214001250.

Mahapatro D. Studies on the macrobenthos of chilika lake- a coastal lagoon on
the east coast of India, Bay of Bengal. Berhmapur: Thesis submitted to the
Berhampur University; 2016. p. 760007.

Marichamy R, Lipton AP, Ganapathy A, Ramalingam JR. Large-scale exploitation of
seahorse (Hippocapus kuda) along the Palk Bay coast of Tamilnadu. Marine
Fisheries Inf Serv Tech Extension Series. 1993;119:17–20.

Mishra RK, Shaw BP, Das SK, Rao K, Choudhary KH. Spatio –temporal variation of
optically active substances in the coastal water off Orissa from Rushikulya to
Dhamra (east coast of India). In J Marine Sci. 2003;32(2):133–40.

Mishra RK, Naik RK, Anilkumar N. Adaptations of phytoplankton in the Indian
Ocean sector of the Southern Ocean during austral summer of 1998–2014.
Frontier Earth Sci. 2015;9(4):742–52.

Murugan A, Dhanya S, Rajagopal S, Balasubramanian T. Seahorses and pipe fishes
of the Tamil Nadu coast. Curr Sci. 2008;95:253–60.

Naik S, Mishra RK, Mahapatro D, Panigrahy RC. Impact of water quality on
phytoplankton community and biomass in Dhamara estuary east coast of
India. J Environ Biol. 2014;35:229–35.

Panda S, Bhatta KS, Rath KC, Misra CR, Samal RN. The Atlas of Chilika.
Bhubaneswar: Chilika Development Authority; 2008. p. 133.

Project sea horse. 2014, http://seahorse.fisheries.ubc.ca/why-seahorses/essential-facts).
Sreepada RA, Desai UM, Naik S. The plight of Indian seahorses: Need for

conservation and management. Curr Sci. 2002;82:377–8.
Thangaraj M, Lipton AP. Morphological characterization of four selected sea horse

species (Genus : Hippocampus) from India. Ann Biol Res. 2011;2(4):159–67.
Thangaraj M, Lipton AP. Occurrence of the Japanese seahorse Hippocampus

mohnikei Bleeker 1854 from the Palk Bay coast of South-eastern India. J Fish
Biol. 2007;70:310–2.

Vincent ACJ. The international trade in seahorses. Cambridge: Traffic International;
1996. p. 163.

ZSI. In: Zoological Survey of India (ZSI), editor. Fauna of Chilika Lake. 1995.
•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

http://dx.doi.org/10.1109/LGRS.2010.2041632
http://dx.doi.org/10.1017/S1755267214001250
http://seahorse.fisheries.ubc.ca/why-seahorses/essential-facts

	Abstract
	Introduction
	Materials and methods
	Study area
	Sample collection

	Results
	Identification
	Remarks

	Discussion
	Conclusion
	Acknowledgments
	Funding
	Availability of data and materials
	Authors contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

