ISSN 1198-6727

Fisheries Centre
Research Reports
2020

Volume 28 Number 3

The catch and trade of
seahorses in India pre-ban

Institute for the Oceans and Fisheries,
The University of British Columbia, Canada

Please cite as:
Perry, A.L., Vaidyanathan, T., Giles, B., Moreau, M-A., Picco, C.M., and Vincent, A.C.J. (2020). The catch
and trade of seahorses in India pre-ban. Fisheries Centre Research Reports 28(3): pp. 55

Ó Institute for the Oceans and Fisheries, The University of British Columbia, 2020
Fisheries Centre Research Reports are Open Access publications
ISSN

Institute for the Oceans and Fisheries
The University of British Columbia
2202 Main Mall
Vancouver, B.C., Canada V6T 1Z4

This research report is indexed in Google Scholar, ResearchGate, the UBC library archive (cIRcle).

2020 Fisheries Centre Research Report 28(3)

Contents
Director’s Foreword ......................................................................................................................................... 3
Abstract ............................................................................................................................................................ 4
Introduction ......................................................................................................................................................5
Background for India ........................................................................................................................................ 7
Information sources ...................................................................................................................................... 7
Seahorse Species in India ................................................................................................................................ 9
Geographic distribution of seahorses .......................................................................................................... 9
Seahorse habitats ......................................................................................................................................... 9
Local species in India ................................................................................................................................... 9
Seahorses for sale in India .......................................................................................................................... 11
Uses of seahorses in India .............................................................................................................................. 13
Dried ............................................................................................................................................................ 13
Live .............................................................................................................................................................. 14
Legislation affecting seahorses in India ......................................................................................................... 16
Seahorse catches in India ............................................................................................................................... 18
Target fishery for live seahorses in India................................................................................................... 26
Total volumes landed ..................................................................................................................................27
Seahorse trade in India .................................................................................................................................. 28
Dried seahorse trade in India .................................................................................................................... 28
Trade routes of dried seahorse exports from India .................................................................................... 31
Volumes of dried seahorses exported from India .................................................................................. 35
Values of dried seahorses traded in India .............................................................................................. 36
Live seahorse trade in India ................................................................................................................... 38
Volumes of live seahorses traded in India .............................................................................................. 41
Values of live seahorses traded in India................................................................................................. 42
Economic importance of the seahorse fishery and trade .............................................................................. 44
Conservation concerns about seahorses in India .......................................................................................... 45
Comparison with 1995 findings ..................................................................................................................... 49
Conclusions for India ...................................................................................................................................... 51
Acknowledgements ........................................................................................................................................ 52
References ...................................................................................................................................................... 52
Appendix ........................................................................................................................................................ 54

2

The catch and trade of seahorses in India pre-ban

Director’s Foreword
UBC’s Institute for the Oceans and Fisheries takes pride in contributing original research to help address
policy questions of importance to regions, nations and the world. Our vision is a world in which the ocean
is healthy, and its resources are used sustainably and equitably. We generate notable and effective input
into policy questions that include fisheries management, trade regulation, habitat recovery, protected area
designation, and climate change amelioration.
One of our valuable contributions to policy change came when Project Seahorse* supported the
Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES
www.cites.org) to begin regulating export of marine fishes of conservation concern. In 2002, for the first
time since the inception of the Convention in 1975, CITES agreed to place marine fishes on Appendix II.
Exports of such species are only permitted when they do not damage wild populations, when they are
legally sourced, and, for live animals, when they are humanely transported. CITES had seen considerable
vigorous debate on adopting such provisions for marine fishes so it was remarkable when Project
Seahorse’s pioneering work on seahorses led to them being added to Appendix II, along with whale sharks
and basking sharks.
India has an extensive coastline and its waters are home to six seahorse species. Project Seahorse began
investigating seahorse fisheries and trade in India in the 1990s and discovered that millions of seahorses
were exported annually, mostly dried. In 2001, prior to seahorses being listed under CITES, India banned
the catch and trade of seahorses under its Wild Life Protection Act. However, recent Project Seahorse
surveys make it clear that illegal fisheries and trades of seahorses from India continue. In the two decades
since the imposition of the ban, it has become clear that catch and trade bans, as they stand, may have
limited capacity to affect extraction of species that are obtained primarily as bycatch. To understand the
current situation fully, we need historic reference points, informing us of the status of seahorse catch and
trade before India’s ban and before CITES’ global action.
This report documents the first seahorse trade surveys and analyses conducted by Project Seahorse in
India, in 1999. These were the last comprehensive surveys about India’s seahorse species, distribution,
fisheries, and trade, before the imposition of its national ban on seahorse catch and trade. As such, this
investigation provides a baseline for comparisons to help understand the impact of that ban for seahorse
conservation. Making these 1999 data public will help policymakers evaluate the use of a ban as a
management tool for seahorses and contribute to helping the improved management of seahorses in
India.
I congratulate the authors on this important work.

Evgeny Pakhomov
Director, Institute for the Oceans and Fisheries

* Project

Seahorse is a partnership between UBC and the Zoological Society of London, UK. Its vision is a world in
which marine ecosystems are healthy and well-managed. At UBC, Project Seahorse work is led by its co-founder and
director, Professor Amanda Vincent. Her team of students and staff are engaged in marine research and management
around the world, using seahorses as a way to focus efforts in finding marine conservation solutions in a context of
sustainable use. They are committed to interdisciplinary collaboration with stakeholders and partners at scales
ranging from community initiatives to international accords.
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Abstract
The first extensive seahorse trade surveys undertaken in India, during 1999, take on tremendous
importance in light of subsequent changes in management of seahorse fisheries and trade. As these early
surveys have never been published, we now present our findings. We gathered information from 325
interviews on the biology, fisheries, and trade of seahorses, from seven states and one Union Territory of
India. At the time of this work, no legal protection existed for seahorses.
When this field research was conducted, India was a major global supplier of dried seahorses for
traditional medicine; estimates from our surveys suggest that a median of 41.9 tonnes or 16.76 million
individual seahorses were caught every year from all across India. The targeted seahorse fishery had
originally developed in 1992 along the southeastern part of the country in response to the declining sea
cucumber fishery. Our 1999-2000 surveys ascertained that divers in the region caught a median of
3,746,700 seahorses annually for the dried seahorse trade. However, we found that seahorses were
primarily caught incidentally in trawl fisheries (58% of the total median catch). While incidental catches
of seahorses occurred in many regions of the country, we found that the catches by trawlers were greatest
in the southern state of Tamil Nadu (including Puducherry) which accounted for 84% of all trawl catches.
Seahorse populations were facing increased pressure because of the expanding trade in dried seahorses.
Four species of seahorses were found in the dried seahorse trade, and the seahorse trade was primarily
found to operate in the southern states of Tamil Nadu and Kerala. The trade network was revealed to be
complicated and traders often acted at multiple levels of the trade chain.
From our surveys, we were able to account for median annual export estimates of 12.58 tonnes, or 5.03
million seahorses, based on the reported values of just five major exporters. However, based on
information from our respondents we expect that this value was much higher. The major exporters
primarily operated out of two cities in Tamil Nadu, and seahorses were exported to Hong Kong, Malaysia,
and Singapore. Official Indian export figures for the same time period combined pipefish and seahorse
exports (1.27 tonnes) and considerably underestimated export volumes and values of seahorses exported.
Domestic consumption of live seahorses for marine aquaria and of dried seahorses for curios was
negligible relative to exports.
In 2001, almost immediately after these surveys, all seahorse species (genus Hippocampus) in India were
placed on Schedule I of India’s Wild Life Protection Act of 1972. This meant that all seahorse extraction
and trade was banned throughout the country. In 2002, seahorses were added to CITES Appendix II,
requiring that all exports be sourced legally and without detriment to wild populations. Such restrictions
make historic baseline trade assessments such as this one particularly valuable.
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Introduction
Seahorses (Hippocampus spp.) are a charismatic bycatch genus of 44 species (in 2020) that serve as
flagships for a wide range of marine conservation issues. Seahorse abundance is directly threatened by
non-selective fishing practises, overfishing, and habitat degradation (Vincent et al., 2011). Seahorse lifehistory strategies such as obligate parental-care, and mate and site-fidelity (Foster and Vincent, 2004),
may make them particularly sensitive to disturbances to their environment and community organization.
Seahorses are traded internationally for use in traditional medicine, ornamental display, and curios. By
1995, this trade was estimated to total at least 45 tonnes annually in four areas of East Asia alone
(mainland China, Hong Kong, Singapore, and Taiwan), while involving a total of at least 32 nations
(Vincent, 1996). The major exporters were known to be Thailand, Indonesia, Philippines, and India.
India’s contribution to the international dried seahorse trade during this time was estimated to be at least
3.6t annually (Vincent, 1996).
Countries with established seahorse fisheries around the world have reported dwindling catches and an
increasing rarity of large seahorses (Vincent, 1996; McPherson and Vincent, 2004; Giles et al., 2005;
Baum and Vincent,2005), with the result that 14 of the 44 species have been listed as threatened on the
IUCN Red List, 11 are considered as ‘not threatened’, 17 are Data Deficient and two new species have not
been evaluated (IUCN, www.iucnredlist.org). In the absence of accurate global seahorse abundance
estimates, most such assessments have derived from catch estimates and trade surveys.
Management and policy measures have been taken in response to emerging conservation concerns. In
2001, India made the boldest move by placing seahorses (and their pipefish relatives) under Schedule I of
the Wild Life Protection Act, 1972, which banned all seahorse catch and export (Ministry of Environment
and Forests, Govt. of India, 2001). In 2002, the Convention on International Trade in Endangered Species
of Wild Fauna and Flora (CITES) decided to restrict international trade of all seahorses. CITES
regulations took effect on 15 May 2004 and required all Parties to the Convention (182 countries in 2020)
to monitor international trade of the species through export permits. Exporting countries have since been
obliged to ensure that their trade is not detrimental to the species’ survival in the wild, and that all
specimens are legally obtained. Such restrictions would apply to India if ever it removed seahorses from
the Wild Life Protection Act.
We are particularly interested in India’s roles in seahorse fisheries, trade and conservation. It embraces
six seahorse species in a large maritime area, has been very active in catching and exporting seahorses,
and was the first country to implement a national ban on exploitation of seahorses. India’s capacity to
secure its wild populations of seahorses could be of global importance.
Existing reports for India have only covered the southern coast of the country (Kerala and Tamil Nadu
only) have produced estimates of dried seahorse catch ranging from 3-10t for years from 1992-2001
(Marichamy et al., 1993; Vincent, 1996; Salin et al., 2005). Surveys done along the Palk Bay coast, Tamil
Nadu in 1992 produced an estimate of 3.7t annually, assuming a 12-month fishing season so most likely
an overestimate (Marichamy et al., 1993). This estimate was remarkably similar to the previously
mentioned assessment from Tamil Nadu and Kerala in 1995 of 3.6t each year (Vincent, 1996). More
recent surveys done in 2001, yielded an annual estimate of 9.75t (Salin et al., 2005), which was higher
than official statistics of 4.34t during 2001-2002. Some seahorses came from a targeted fishery, but most
were landed as bycatch from trawls operating in the Gulf of Mannar (Salin et al., 2005). The trade
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originally emerged in this region as an alternate fishery to the declining sea cucumber resources
(Holothuria spp.) along the Tamil Nadu coast (Marichamy et al. 1993).
We now provide a national report to complement existing seahorse fisheries and trade studies from
Kerala and Tamil Nadu. Our objectives were to determine the (1) species in trade, (2) trade routes,
including source and destination markets (3) numbers and/or volumes of seahorses, both live and dried,
that were caught, consumed, sold, and traded, and (4) trends in seahorse catch rates, supply, demand,
domestic use, and trade, particularly where such patterns may indicate population declines in south Asian
seahorses. These data, not hitherto published, provide a baseline to assess the effectiveness of the listing
of seahorses under India’s Wild Life Protection Act.
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Background for India
Information sources
Information for this report comes primarily from 325 field interviews conducted by the lead author in
India during July, August, October, and November 1999. Interviews carried out with fishers, seahorse
traders (live and dried), fish merchants, academics, government scientists, government officials, graduate
students, traditional medicine retailers and practitioners, representatives from non-governmental
organizations (NGOs), aquarium hobbyists, and others, such as former fishers (Table 1). Due to the size of
the country and the wide variety of spoken languages, interviews were conducted with assistance and
interpretation by 19 local fisheries scientists and biology graduate students. The lead author was
introduced to fishers and traders as a master’s student conducting fisheries research. She visited the
following states (and regions within states), along the coast from the northwest to the northeast of India;
see Fig.1): Gujarat (Sikka, Okha, and Veraval), Maharashtra (Mumbai and Ratnagiri), Goa (Calangute and
Panjim), Kerala (Kozhikode, Kochi, Alappuzha, Kollam, and Thiruvananthapuram), Karnataka (Karwar
and Mangalore), Tamil Nadu (Colachel, Kanyakumari, Tuticorin, Rameswaram, Palk Bay, Cuddalore, and
Chennai), Puducherry, and West Bengal (Kolkata). This research was the last comprehensive survey of
seahorse fisheries before an Indian government ban on their catch and trade in 2001.
Field data were supplemented with official statistics and reports on Indian marine fisheries and trade,
wherever such data existed. Official data detailing combined export volumes and prices of dried seahorses
and pipefish for 1983-2001 were obtained from the Marine Products Export Development Authority
(MPEDA).
We also examined official import data from destination markets to find references to imports from India.
We obtained the following data the following data:
• Hong Kong SAR Census and Statistics Department (1998-2005) recorded volume, value, country of
origin, and country of consignment of all reported imports of dried seahorses and pipefish.
• Mainland China Customs Statistic Yearbook (1993-2003) recorded volume, ad value, and country of
origin of all dried seahorse and pipefish imports.
• Republic of China (Taiwan) Customs Statistics (1983-2004) recorded volume and country of origin of
dried seahorse and pipefish imports.
Table 1: Respondents surveyed during seahorse trade surveys in India, 1999. The total number of responses was
greater than the number of interviews because some respondents corresponded to multiple categories.
Respondent type
Fishers
Live seahorse traders
Dried seahorse traders
Fish Merchants
Academics
Government Scientists
Government Officials
Graduate Students and/or Research Assistants
Traditional medicine retailers and practitioners
Non-Governmental Organizations
Aquarium Hobbyist
Others (e.g. former fishers
Total

Number of respondents
184
15
38
4
18
16
4
11
6
5
1
27
329
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Fig. 1: Locations in India where seahorse trade surveys were conducted in 1999.
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Seahorse Species in India
Geographic distribution of seahorses
Across India, the fishers who most commonly reported finding seahorses were working in the state of
Tamil Nadu, particularly in the Palk Bay and Gulf of Mannar region. This area is known to be rich in
sponges and seagrass beds, and some of this area is located within the Gulf of Mannar Marine National
Park, which was established in 1989. Fishers interviewed in the states of Gujarat, Maharashtra (other than
Ratnagiri), Goa, and Karnataka seldom or rarely reported finding seahorses.
Seahorse habitats
On the west coast of India, fishers most frequently reported the occurrence of seahorses in muddy
habitats (n=47 of 107 responses; 44%), followed by rocky and sandy habitats (n=18 and n=13 of 107
responses; 17% and 12%, respectively) (Table 2).
In contrast, fishers along the east coast reported seahorse occurrences most frequently from seagrass
habitats (n=14 of 40 responses; 35%) (Table 2). However, similarly to the west coast, the next most
common reported habitats for seahorses were rocky (n=11 of 40 responses; 28%) and sandy habitats (n=9
of 40 responses; 22%), respectively (Table 2).
Table 2: Habitats in which fishers reported having observed seahorses during surveys conducted in India in 1999,
according to region (West coast, East coast, and South). Values in brackets correspond to the percentage of responses
for each habitat.
Habitat
Algae
Clay
Estuary
Floating without
substrate
Floating with
seaweed
Gravel
Muddy
Muddy gravel
Oyster beds
Rocky
Sandy
Sandy-muddy
Seagrass
Seaweeds
Shell beds
Sponges
Grand Total

East

South

West

2 (40)

3 (2)
2 (1)
2 (1)
3 (2)

1 (20)

6 (6)

7 (5)

1 (20)
1 (20)

1 (1)
47 (44)
1 (1)
1 (1)
18 (17)
13 (12)
1 (1)
9 (8)
1 (1)
1 (1)
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107

1 (1)
49 (32)
1 (1)
1 (1)
30 (20)
23 (15)
1 (1)
23 (15)
3 (2)
1 (1)
2 (1)
152

2 (5)
11 (27.5)
9 (22.5)
14 (35)
2 (5)
2 (5)
40

Grand Total
3 (3)
2 (2)
2 (2)
1 (1)

Local species in India
The lead author identified and measured seahorses in India using specimens obtained from traders and
fishers, museums, research institutes, and universities.
During the time of our surveys, little taxonomic work had been done on seahorses in India although
specimens were held in various museum collections throughout the country. Some specimens - such as
those in the collection of the Zoological Survey of India (ZSI) - dated back to the early 1900s, and so could
conceivably have been sourced outside species distributions in 1999.
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Based on museum records and previous studies (Marichamy et al. 1993; Vincent 1996), a minimum of six
species occurred or have occurred historically in Indian waters. Of these six species, at least four species
were traded during the time of our trade surveys; the lead author obtained specimens of Hippocampus
histrix, H. kelloggi, H. kuda-type specimens that could not be conclusively identified, and H.
trimaculatus. After our field surveys, H. kuda, H. spinosissimus, and H. trimaculatus were also recorded
by Salin et al. (2005) in the seahorse fishery operating out of Thondi in the Palk Bay region of Tamil
Nadu, with H. trimaculatus also reported from the Sakthikulangara, Kochi, and Calicut regions of Kerala.
Subsequently, H. mohnikei was reported from the Palk Bay coast (Thangaraj and Lipton 2007) and an
occurrence of H. camelopardalis was reported from the Gulf of Kachchh in Gujarat (Subburaman et al.
2014).
Descriptions of species and their habitats, extracted from interviews with fishers and the lead author’s
observations, are presented below (Table 3);
• Hippocampus histrix specimens were obtained from trawlers in Tamil Nadu. All were adults of 12-13
cm in height and yellow or beige in colour. Museum specimens from the ZSI collection in Kolkata
indicated that the species was, at least historically, found in Lakshadweep and the Andaman Islands.
• H. kelloggi, the largest seahorse species in India, appeared to be distributed from southern Kerala up
to Cuddalore along the northern coast of Tamil Nadu. Based on accounts from a trawl fisher, it may
historically have been found as far north as Kollam, Kerala, although during our interviews fishers no
longer reported catching them in that region. Dried specimens obtained in Kerala, Puducherry, and
Tamil Nadu were green, brown, or beige, and approximately 11-29 cm in height. The species was
usually observed in sandy or rocky areas with typical depths of 25-30 m. Fishers (n=2) in the
Kanyakumari regions of Tamil Nadu noted that the abundance of H. kelloggi was markedly higher
during the Sonvadai, a seasonal cold current flowing from the east to west that occurred between
September and December; it reportedly carried seahorses in seaweeds floating at the surface of the
water.
• H. kuda-type seahorses were reported from along the western and eastern coasts of southern India.
The range of morphological variation in observed specimens obtained from Maharashtra, Karnataka,
Kerala, Tamil Nadu, and Andhra Pradesh, suggested that H. kuda in India may in fact represent a
complex of at least two separate species. Specimens observed were white, beige, yellow, brown, or
black in colour, and ranged in height from 8 cm (juveniles) to 19 cm. Hippocampus kuda-type
specimens were the primary type of species obtained by divers in the Palk Bay region, from sandy
areas and seagrass beds ranging in depth from 5-9 m. Trawl fishers in Kollam, Kerala (n=3) reported
higher levels of abundance associated with drift currents. According to an aquarium fish trader, H.
kuda occurred in high abundances in the estuaries of Ratnagiri, Maharashtra, during
October/November with floating seaweeds.
• H. trimaculatus was found along the southern Indian coast and, at least historically, in the Gulf of
Kutch (Gujarat) and the Andaman Islands. Observed specimens were brown, yellow, or orange in
colour, and ranged in height from approximately 8 cm (juveniles) to 13 cm. Some individuals
displayed the triple-spot dorso-lateral markings for which the species was named, and one individual
obtained in Tuticorin was of the rarer “zebra-striped” form. In Palk Bay and the Gulf of Mannar.
Hippocampus trimaculatus were typically associated with seagrass beds, between 3-18 m depth.
• H. sp. (Chilka) is a small species that appeared similar in morphology to H. mohnikei, but with fewer
tail rings. The lead author observed four specimens of this type from the ZSI museum collection,
originally collected from Chilka Lake, a shallow, brackish-water lake in Orissa. Individuals measured
approximately 4-6 cm in height, with slightly raised spines, columnar coronets, and very short
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•

snouts. The specimens may date to the early 20th Century, and no additional information was known
regarding this species.
H. sp. (Kutch) is a small species that resembled H. lichtensteinii1, but with very pronounced eye
spines. The lead author observed a single specimen in the museum at the Fisheries Research Centre
of Gujarat Agricultural University in Okha. The precise locality of collection was not indicated, but
was likely to have been within the Gulf of Kutch. The specimen measured approximately 5 cm in
height, with a very high, columnar coronet. No additional information was available regarding this
species, and the date of collection was unknown.

Table 3: Species-specific descriptions of seahorse habitat and size, according to fishers and traders surveyed in India
during in 1999.
Species

Region species
found
Lakshadweep, Tamil
Nadu, Andaman
Islands

Reported Sizes

Southern Kerala,
Tamil Nadu,
Puducherry
Maharashtra,
Karnataka, Kerala,
Tamil Nadu, Andhra
Pradesh

11-29 cm

H. trimaculatus

Kerala, Tamil Nadu,
Andaman Islands

H. sp.
H. sp.

H. histrix

H. kelloggi

H. kuda-type

Reported
Habitat

Reported
Depths

2530 m

8-13 cm

Sandy, rocky,
floating with
seaweed
Sandy, seagrass,
surface currents
estuaries with
floating
seaweeds
Seagrass

Chilka (Orissa)

4-6cm

Brackish water

Kutch (Gujarat)

5cm

12-13 cm

8-19 cm

5-9 m (divers)

3-18 m (Palk
Bay and Gulf of
Mannar)

Source of
observation
Specimens from
fishers, specimens
from the Zoological
Survey of India
(ZSI), Kolkata
Fisher interviews,
specimens from
fishers
Fisher interviews,
specimens from
fishers

Fisher interviews,
specimens from
fishers, specimens
from: a) ZSI,
Kolkata; b)
Fisheries Research
Centre, Gujarat
Agricultural
University, Okha
Specimens from
ZSI, Kolkata
Specimen from
Fisheries Research
Centre, Gujarat
Agricultural
University, Okha

Seahorses for sale in India
The lead author found four species during the surveys for the dried trade: H. histrix, H. kelloggi, H. kudatype, and H. trimaculatus. Later, Salin et al. (2005) reported H. borboniensis, H. fuscus2, H. kuda, and H.
spinosissimus, from the target seahorse fishery at Thondi, Tamil Nadu, which was the primary source of
the dried trade. According to exporters interviewed in our surveys in Chennai (n=3 of 4), most seahorses
that they traded were 8-13 cm in length, primarily H. kuda-type mixed with some H. trimaculatus of a
similar size, which together accounted for 70-85% of dried seahorse exports. One exporter we interviewed
reported that seahorses measuring less than 8 cm in length (primarily H. trimaculatus) comprised 10% of
1 Species
2 H.

inquirendum. See Lourie et al 2016 page 13, 45.
borboriensis and H. fuscus are no longer recognized as valid species.
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exports, while those greater than 15 cm (essentially all H. kelloggi) represented between 5-20% of their
seahorse exports. Although supplies of H. kelloggi were limited, the lead author found that the species
was widely prized among exporters because of its large size, and high export value, and traders were well
aware of the species’ areas of abundance. Two traders described H. histrix as being relatively uncommon
in the trade, which was consistent with the fact that this species was less commonly observed during our
trade surveys. The lead author observed that seahorses in the dried trade were sold either individually or
by weight, with prices based on smoothness. Additionally, six of 38 (16%) dried seahorse traders
interviewed mentioned a preference for large seahorses.
Live seahorses from both domestic and foreign sources were sold within India for the aquarium trade. The
lead author observed that native H. kuda-type seahorses were common in the domestic live trade, and H.
histrix may also have been traded domestically. During our interviews with aquarium fish importers
(n=2), live seahorses were reported to be imported from Sri Lanka (n=1), and from Bangkok and
Singapore (n=1). One retailer (of 6 interviewed) in Kolkata described imported seahorses as being yellow,
red, grey, or black in colour, and approximately 15 cm in length, but the lead author did not observe any
specimens.
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Uses of seahorses in India
•
•
•
•

Seahorses were not found to be used in systematic Indian traditional medicine, but had application
in informal traditional medicine.
Dried seahorses were used as curios personally by fishers, and some stalls in Kerala and Tamil Nadu
also sold dried seahorses as curios/souvenirs to tourists.
Though individuals maintaining marine aquariums were negligible in comparison to freshwater
aquariums, the demand for live seahorses by hobbyists was perceived to be increasing.
Fishers also reported retaining live seahorses for public aquaria, researchers, and research institutes.

Dried
Seahorses in systematic Indian traditional medicine
During our interviews with traditional practitioners (n=4), we found that traditional systems of medicine
in India (such as Ayurveda, Siddha, and Unani) did not use seahorses, despite two fishers and a
respondent of unknown profession reporting that Ayurvedic companies in Kerala purchased seahorses.
Seahorses in informal traditional medicine
Dried seahorses were personally used by fishers for traditional medicine mostly in Kerala. Of the fishers
(n=8) who reported using seahorses for medicine, all of those fishers in Kerala (n=7 of 7) cited using
seahorses for the treatment of asthma and bronchitis, while one fisher in Tamil Nadu used seahorses for
colds (Table 4). Fishers who provided details about the preparation of seahorses for medicinal use stated
that it commonly involved seahorses being dried, powdered, mixed with milk or honey, and ingested.
Fishers also less commonly reported preparations specifically for children, such as having them wear a
dried seahorse tied in a necklace (n=1) or eating a dried seahorse placed inside a banana (n=1). Of the
eight fishers who personally used seahorses for medicine, three stated that they were used only for
children, one stated that they could be used for both adults and children, one stated that they were used
for sick people, and three fishers provided no details. One former fisher mentioned that it was used as a
cure for bedwetting. Users within India generally obtained seahorses directly from fishers.
A number of fishers (n=21), though they did not personally use seahorses themselves, had heard of
medicinal uses of seahorses. Fishers were aware of diverse medicinal uses and included treatments for:
hemorrhoids and swelling of sebaceous glands in women (n=1) and female reproductive problems (n=1)
(Maharashtra); whooping cough (Goa; n=1); anti-venom (Karnataka; n=1); asthma and bronchitis
(Kerala; n=6); and whooping cough (n=1) and warding away evil spirits (Tamil Nadu; n=1). In some cases,
respondents were aware that these preparations had been used by previous generations, but indicated
that they were no longer popular.
Of all the dried seahorse traders we interviewed (n=38), only 14 traders described uses for seahorses in
trade. Eleven traders stated that seahorses were used for medicinal purposes, and the remaining stated
that they were either used as decoration/curios (n=2), or for research (n=1). Of the traders who
mentioned that seahorses were used for medicinal purposes (n=11), three traders stated that they were
used for medicine in foreign countries and only one trader mentioned the importance of seahorses as
medicine to local fishers. The vast majority of traders (n=24) did not talk about the uses of seahorses. One
trader commented that seahorses were used to make medicine to treat cancer in foreign countries, but it
was essential that the seahorse had their eyes intact because, according to him, only the eyes were used for
the treatment. One former seahorse trader concurred that seahorses were good for treating whooping
cough and asthma.
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Seahorses as curios in India
Dried seahorses were also sold as curios. Shell and marine curio shops and stalls selling seahorses as
curios were found in one town in Kerala (Kovalam) and two towns in Tamil Nadu (Rameswaram and
Kanyakumari). In Kerala, seahorses were sold as souvenirs, in the dried and typically unfinished form, to
Indian and foreign tourists. One trader stated that, in addition to selling seahorses to exporters, he also
conducted trade fairs/exhibitions in which he sold seahorse keychains.
Fishers (n=13 of 153 fishers who responded on the use of seahorses) in Kerala, Maharashtra, and Tamil
Nadu reported keeping some dried seahorses for personal decorations, such as keychains, necklaces, or as
displays in home showcases (Table 4). One researcher at an aquaculture project in Maharashtra explained
that seahorses that died at their facility were occasionally dried, painted, and presented as gifts to visiting
officials.
Dried seahorses for research in India
Three fishers (of 153 fishers who responded on the use of seahorses) stated that dried seahorse specimens
were also for museum collections, and for research in fisheries colleges.
Two of the 38 dried seahorse traders interviewed stated that medical colleges and other researchers
collected seahorses for research, though they were unable to provide any further details about the kind of
research.
Live
Seahorses as aquarium fishes in India
The marine aquarium trade was minor in comparison with the freshwater aquarium trade, and four of the
15 live traders attributed this to the fact that marine tanks were expensive to maintain. Traders (n=4)
suggested that the marine fish hobby was increasing, and two traders felt that customers in the city of
Mumbai were more likely to keep marine tanks, as money was not an issue for them. Three of the fifteen
traders interviewed suggested that the demand for live seahorses was generally increasing, although an
equal number of traders thought that the number of seahorses traded were the same over the previous ten
to fifteen years, and one aquarist stated that the demand was actually decreasing because seahorses died
so easily in aquariums. One fisher reported having tried, unsuccessfully, to maintain seahorses in home
aquariums. Two live traders attributed the growing popularity of seahorses as pets to increased access to
satellite television channels showing nature documentaries. Public aquaria in India also collected and
purchased seahorses for their collection.
Live seahorses for research in India
Some fishers (n=3 of 153 fishers who responded) reported collecting and providing live seahorses to
researchers and research institutions.

14

The catch and trade of seahorses in India pre-ban

Table 4: Fate of seahorses according to fishers surveyed, by location.
Fate of Seahorses

Location
Tamil Nadu and Puducherry

Other States (West Coast)

Decoration

2

11

Given away

3

8

Medicinal

1

7

Other

1

3

Sold

41

21

Thrown with ‘trash fish’

0

7

Thrown back in to the water

8

83

Total

50

140
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Legislation affecting seahorses in India
•
•
•

At the time of our surveys, no specific legislation existed for the protection of seahorses.
Other general protection measures like marine protected areas, and fisheries legislation such as gear
restrictions and seasonal restrictions, may have benefitted seahorse populations.
Import of live seahorses was restricted under the Foreign Trade Act of 1992.

India did not specifically protect seahorses at the time of the surveys. However, in 2001, in response to
growing conservation concerns, seahorses were included under Schedule I of India’s Wildlife Protection
Act of 1972, which called for a complete ban on the capture and trade of wild seahorses (Salin et al. 2005).
This was prior to the May 2004 listing of seahorses on Appendix II of the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES), which requires that the trade must be
non-detrimental to the wild populations and legally sourced.
At the time of our surveys, other conservation measures may have had benefits for local seahorse
populations. Several areas designated as national marine parks, which are no-take areas, were known to
include seahorse habitat, namely Pirotan in the Gulf of Kutch (near Jamnagar, Gujarat), and around 23
islands in the Gulf of Mannar in Tamil Nadu (Fig.1). That said, one researcher suggested that a sporadic
seahorse fishery existed in Pirotan, and that most of the seahorse catch in Tamil Nadu was from the Gulf
of Mannar.
Fisheries legislation such as gear restrictions might have protected seahorse populations in some states,
given effective enforcement. Since 1986, mechanized3 boats in Karwar, Karnataka, for example, have
technically not been permitted to fish within six kilometres of shore. Conflicts between traditional and
mechanized boats in Palk Bay resulted in regulations that permit trawlers to fish only three days per week
and traditional crafts to fish on the other four days.4 However, fishers along the Rameswaram peninsula
may have simply redirected their efforts towards the Gulf of Mannar on days when fishing was not
permitted in Palk Bay and vice versa.
At the time of our surveys, seasonal restrictions existed for fishing particularly for mechanized boats along
the west coast of India. Closed seasons along the west coast of India coincided with the monsoons (JuneSeptember), and were established on a state-by-state basis under the respective states’ Marine Fisheries
Regulation Act, at various time periods from 1988 (Kerala) to 1998-99 (Gujarat). Along the west coast of
the country, seasonal closures ranged in length from 45 to 67 days and varied in degree of enforcement.
Along the east coast of India, temporal closures existed only for the state of West Bengal, introduced in
1995, with a 47-day ban on nets including trawl nets, gillnets and behundi nets (local bag nets), between
15 April and 31 May. After our surveys, seasonal fishing bans on trawlers, and motorized craft with
capacity greater than 25 horse power were introduced in the state of Andhra Pradesh and Orissa in 2000,
and in Tamil Nadu and Puducherry in 2001.5 Closed seasons were in some cases determined according to
the breeding patterns of local fishes, but it remains unknown whether these closures coincided with
seahorse breeding seasons. Currently, seasonal restrictions continue to exist along both the east and west
In India, vessels can be categorized as: (i) mechanized boats which are larger boats with inboard motors; (ii) motorized boats that
are smaller boats with outboard motors; and (iii) non-motorized traditional boats.
4 The three-four day rule was implemented in 1977, in the Pudukottai district of Tamil Nadu, based on a decision initiated by the
Revenue Divisional Officer, and confirmed by the High Court of Madras. The rule widened to other areas, and was implemented in
the Thanjavur district the same year. In 1993 the rule was implemented in the Palk Bay and Gulf of Mannar region of the
Ramanathapuram district based on a decision made at a District Collectors’ meeting (Bavinck, 2003).
5 The ban period was originally for a period of 47 days, but between 2015 and 2017 states on the east coast increased this period to 61
days.
3
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coast of India. In addition, uniform seasonal restrictions exist on all fishing vessels, other than traditional
non-motorized vessels, in the Indian Exclusive Economic Zone beyond territorial waters, for a uniform
period of 61 days between 15 April and 14 June on the east coast of India and 1 June to 31 July on the west
coast of India.6
In 1999, exporters of marine products (including live and dried seahorses) did not need a license, but were
required to be registered with the Marine Products Export Development Authority (MPEDA), and to
obtain a No Objection Certificate (NOC) from the Export Inspection Agency for each export shipment.
Shipments were inspected on a voluntary basis, but exports of live and dried seahorses were essentially
unrestricted in 1998-1999 when this survey was undertaken.
The domestic and export trades in aquarium fish in general were encouraged by the Indian government,
through subsidies and regulations restricting aquarium fish imports. During the mid-to-late 1990s, the
Indian government placed foreign ornamental fishes on a restricted item list, under India’s Foreign Trade
(Development and Regulation) Act of 1992, requiring shipments to be approved by the Joint Director
General of Foreign Trade and thus effectively banning imports. Nevertheless, some participants in the
aquarium trade (n=6 of 15 surveyed) reported that regular shipments of fishes (including seahorses)
continued to enter the country, particularly through the international airport in Kolkata.

Government of India, Ministry of Agriculture & Farmers Welfare Department of Animal Husbandry, Dairying and Fisheries (2018).
Notification No. 30035/15/97-Fy (T-1) Vol. V.
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Seahorse catches in India
•
•

•
•

Along the Indian coast, based on our calculations from survey data, fishers in Tamil Nadu caught the
most seahorses, followed by fishers in Kerala.
Targeted seahorse fisheries primarily operated in Maharashtra (Ratnagiri and Mumbai regions) and
Tamil Nadu (Tuticorin, Rameswaram and Chennai). However, relatively fewer seahorses were caught
in target fisheries than by incidental fisheries in India.
Incidental catches of seahorses occurred all along the southern coast (Kerala and Tamil Nadu),
primarily from bottom-dragging gear such as trawl nets, dragnets, and beach seines.
Seahorses were landed less frequently in trammel nets, gillnets, purse seines, cast nets, and lobster
trap net fisheries.

Target fishery for dried seahorses in India
The main fishery targeting seahorses was located in the Ramnad district of Tamil Nadu, between the
villages of Thondi and Devipattinam on the Palk Bay coast. Target fisheries for seahorses were primarily
through diving, and surveys estimated that in 1999 at least 900 fishers went diving for seahorses in the
Palk Bay region. Five traders (of 38) reported that the dive fishery in the Palk Bay region of Tamil Nadu
was a major source of supply for the Indian dried seahorse trade.
Seahorse fishing by divers was conducted by small cooperatives of fishers who shared profits (Salin et al.
2005). In our surveys, fishers reported that they travelled by sailboat, in groups of three to 20 people,
depending on the size of the boat used (5-12 m in length). Diving trips lasted from early morning to late
afternoon, and with favourable winds, fishers travelled approximately one hour to reach fishing grounds,
or as many as six hours if paddling was required. Divers wore a mask and round aluminium fins,
distributed themselves in a circle approximately 0.5-2 km in diameter, and free dived to depths of 4-9 m
in search of seahorses amidst seagrass beds and sponges.
Fishers reported that seahorses were targeted from six to ten months a year (mean=7.8 months, n=6 of 8
divers interviewed), with the peak season generally occurring in calm water conditions, outside the
monsoon season (October to December), when better water clarity facilitated diving. During the peak
season for the seahorse fishery, fishers typically went diving six days per week, for up to six hours per day.
One fisher in the Palk Bay region stated that he targeted seahorses for 75-80% of the year and went diving
for chanks (marine gastropods) and sea cucumbers for the remainder. Although diving for chanks and sea
cucumbers was typically done in areas where seahorses seldom occur (i.e., sandy-bottomed areas deeper
than 9 m), fishers nevertheless collected any seahorses encountered. Two of the five divers interviewed in
the Palk Bay region explained that they generally preferred to fish for seahorses over sea cucumbers and
chanks. Even though prices for seahorses were relatively low– ₹8 (US$0.20) versus ₹10-40 (US$0.200.90) for sea cucumbers, and ₹5-5100 (US$0.10-12) for gastropods – fishers were certain they could find
seahorses if diving in the right habitat, whereas they sometimes found no sea cucumbers or gastropods. In
the Tuticorin (Gulf of Mannar) region, of the three divers interviewed, one fisher stated that he did not see
seahorses diving and another said that he only caught 1-2 mistakenly in a year. The third fisher said that
he had been diving for around 20 years and had only found seahorses accidentally, but could not quantify
the number of seahorses he caught in a year.
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Anecdotal information suggested that a target fishery for seahorses destined for the dried trade once
existed in the Andaman and Nicobar Islands (H. Andrews, pers. comm., 2 November 1999). It was further
stated that Thai fishers in the island groups, having met their catch quotas for edible fishes, would
reportedly earn additional income by illegally collecting and selling corals, seahorses, sea cucumbers, and
crocodiles (H. Andrews, pers. comm., 2 November 1999). This fishery apparently ceased in 1993, when
local enforcement efforts were increased. Burmese compressor divers in the Andaman Islands had also
been known to collect seahorses in the past (H. Andrews, pers. comm., 2 November 1999). There were
believed to have once been approximately 300-500 such divers fishing in the Andamans, but whether they
still collected seahorses at the time of surveys was unknown (H. Andrews, pers. comm., 2 November
1999).
Estimates of seahorses caught by diving in the Palk Bay region7
In Palk Bay, we calculated a mean catch of 2,693 seahorses diver-1 year-1, or 17 seahorses diver-1 day-1,
based on responses from four divers (of a total five interviewed) who could quantify their catches. Divers
reported diving between six and 10 months a year (mean=8.3 months, n=4), and fishing six days a week
during the seahorse season, and between 8-26 days per month (n=4) depending on the weather. During
the off-season, a fisher reported heading out as few as five or six days a month, and a diver in the
Rameswaram region stated that he only went diving when he was not using the shore seine.
Scaling up to the approximately 900 divers in the region, we estimated annual seahorse catches in the
Palk Bay target fishery at between 543,600 and 3,749,319 (Table 5).
Estimates of seahorses caught by diving in Tuticorin
The catch of seahorses by divers in Tuticorin was minor in comparison to the catches in the Palk Bay
region. Divers in this region operated with masks and aluminium fins for between 7 and 8 months (n=2 of
3), but their targets seemed to have been chanks, cuttlefish, and lobsters. Only two of the three divers
interviewed could quantify the number of seahorses they caught and reported catching between 0 and 1.5
seahorses year-1. Scaling-up for the approximately 1000-1500 divers in the region, we estimated seahorse
catches between 0 and 619 annually (Table 5).
Table 5: Annual estimates of target seahorse catches by divers in Tamil Nadu, India, based on surveys conducted in
1999. Estimates were obtained by bootstrapping the sample 100 000 times (Canty and Ripley, 2017) and estimates of
the number of divers were obtained from Marichamy et al (1993) and Murugan et al (2008). Lower 95% Confidence
Intervals were constrained to 0.
State

Location

Sample
size

Median CPUE
(seahorses/diver/year)

Number
of divers

Lower
95% CI
543 600

Median
CPUE for
all divers
2 411 541

Tamil
Nadu

Palk Bay

4

2679

900

Tuticorin

2

0.75

Total

6

Upper
95% CI
3 746 700

1250

0

309

619

2150

543 600

2 411 849

3 749 319

7

Caution must be exercised while interpreting estimates of catch numbers for all fishing gears. We acknowledge the large
extrapolations involved, often from small sample sizes, but present the best available information at the time. We also acknowledge
variation from sources including the number of gear units in operation, and present 95% confidence intervals to provide a sense of
the variation involved in our catch estimates. Wherever possible, based on information available, we provide estimates down to the
level of the landing center, but otherwise provide estimates either for the geographical area, district, or state. Our estimates are
intended to indicate the potential magnitude of seahorse catches by various gear types.
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Incidental fisheries for seahorses in India
Seahorses were taken in the largest numbers by trawl fisheries, but were also caught incidentally in
fisheries using dragnets, beach seines, and other mechanised and non-mechanised nets. Incidentally
caught seahorses were primarily retained for sale to the dried trade in Kerala, Tamil Nadu, and
Puducherry, but were discarded in most other regions.
Incidental catches of seahorses by trawlers
The largest volumes of seahorses caught incidentally were captured by trawlers. Trawl fishers in all states
surveyed reported catching seahorses, although the fate and numbers of seahorses caught varied
regionally.
Incidental catches of seahorses by trawlers in Tamil Nadu
Trawl fisheries in Tamil Nadu landed the greatest number of seahorses as bycatch (Table 6). Most
seahorses were caught by trawlers operating in the Palk Bay and the Gulf of Mannar region of Tamil Nadu
and ended up in major trawl landing centres such as Tuticorin, Mandapam, and Rameswaram. Seahorses
were also landed as trawler bycatch and sold to the dried trade in the south-western (Colachel region),
southern (Kanyakumari region), and northern (Cuddalore) parts of Tamil Nadu, as well as the Union
Territory of Puducherry, located within the state of Tamil Nadu.
Trawlers in Tamil Nadu operated year-round, often shifting their fishing grounds seasonally due to
changing weather conditions or in response to fishing regulations (e.g., in Palk Bay). Trawlers based in the
Rameswaram peninsula, for example, alternated between Palk Bay and the Gulf of Mannar depending on
weather conditions. Trawl fishing in Palk Bay and in the Gulf of Mannar region of Ramanathapuram
district was restricted by legislation to three landing days per week, with the other four days allotted to
traditional craft in a decision made at the district level to reduce conflicts between traditional and trawl
fishers (see Legislation affecting seahorses in India).
Two trawl fishers interviewed in the Mandapam region of Ramanathapuram district (n=2 of 2) stated that
the peak season for seahorse landings from January to April when effort was mostly concentrated in the
Gulf of Mannar. A primary trader (Level 2)8 in Mandapam noted that from July to December trawlers
landed large quantities of small seahorses (mostly H. trimaculatus), and he estimated that he purchased
10 kilograms of seahorses daily, with each kilogram comprising 1500 seahorse individuals.
In the Rameswaram Peninsula, the Palk Bay side seemed to be particularly amenable to trawling because
its sandy bottom did not tear nets, although most seahorses were reportedly landed from the rockier Gulf
of Mannar region (see Seahorse habitats). Mesh sizes of trawlers were reported to range upward from 2530 mm and were set 0.75-3 hours per haul. Fishing in general had grown, with the number of registered
trawl boats in Mandapam and Rameswaram increasing from approximately 1000 (800-875 operational)
in 1995, to 1525 (1150-1250 operational) in 1999 (N. Ramamoorthy, pers. comm., October 29, 1999).
Surveys recorded the largest seahorse landings in Mandapam and Rameswaram (Table 6), where trawlers
primarily fished in shallow (5-16 m) seagrass habitat. Monthly catch rates reported by fishers in other
parts of Tamil Nadu were lower, as were the number of trawlers operating in most places.

Trade levels are described numerically, beginning from Level 1 (fishers) and increasing by one with each step in the chain, through
primary traders (Level 2), secondary traders (Level 3), etc. Trade chains varied in length, and so the maximum level varied according
to the number of participants in the chain. A description of the categories for classification of seahorse traders is provided in
Appendix II (adapted from Kuo et al. 2017).

8
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Incidental catches of seahorses by trawlers in Kerala
Seahorses were mainly landed by trawlers in the Kollam region of Kerala, though smaller landings were
reported by trawlers in Kochi (Table 6). Trawlers in Kollam fished year-round, except for a period of 47
days9 during the annual monsoon ban, from 15 June to 29 July, when trawling was not allowed under the
Kerala Marine Fisheries Regulation Act of 1980. Trawlers were typically 6-16 m length and fished for 10
hours to three days per trip with a five to six-person crew. The minimum mesh size in Kerala was 1.3 cm,
and nets were hauled for two to three hours at a time. Trawling was primarily done in muddy habitats, at
depths of 20-45 m, but fishers could not agree as to when the peak period for seahorse catches occurred.
Incidental catches of seahorses by trawlers in other regions
Fisher estimates of seahorse catches in other states was much lower compared to Tamil Nadu and
Puducherry (Table 6). Trawl fishers in Mumbai (n=5) reported catching between 0-540 seahorses year-1;
trawl fishers in Goa (n=3) estimated catching between 0 and 100 seahorses year-1; and trawl fishers in
Karnataka (n=5) reported catching between 0 and 10 seahorses year-1. The number of seahorses caught
by trawlers in Gujarat was negligible. Only two trawl fishers there (of six interviewed) reported ever
having caught a seahorse, and only one of the two could quantify how many he had caught.
Table 6: Annual estimates of incidental seahorse catches by trawlers along the coastline of India, based on surveys
conducted in 1999. Locations are listed in geographical order, from Northwest to Southeast. Estimates were obtained
by bootstrapping the sample 100 000 times (Canty and Ripley, 2017). Fleet sizes were based either on estimates
provided to the field researcher, from the respective state fisheries department or from extrapolations from CMFRI,
1980 and 2005 census. Lower 95% Confidence Intervals were constrained to 0. Note that Puducherry estimates were
included under the state of Tamil Nadu based on its location within the state. Where data were available, estimates
were made for specific landing centres, but otherwise for the smallest geographical scale possible (e.g., region, district
or state).
State

Location

Gujarat

Junagadh District
Total

5
5

0.2

5364
5364

0
0

1073
1073

2146
2146

Greater Mumbai
Ratnagiri
Total

5
3
8

213
188

2258
789
3047

84 901
0
84 901

480 728
148 043
628 771

861 428
296 086
1 157 514

North Goa
Total

3
3

47

686
686

0
0

32 013
32 013

64 024
64 024

10
6
16

115
747

1220
1033
2253

89 426
266 617
356 043

138 475
771 233
909 708

185 684
1 240 530
1 426 214

3
4
5

23
289
6874

593
100
1200

213
14 165
2 784 000

13 449
20 763
8 248 527

20 968
24 907
12 180 000

4
2
18

152
1005

200
196
2289

18 375
31 299
2 848 052

30 375
201 088
8 514 202

39 750
362 833
12 628 458

Maharashtra
Goa

9

Kerala

Kochi
Kollam
Total

Tamil Nadu
(including
Puducherry)

Kanyakumari
Tuticorin
Rameswaram and
Mandapam
Cuddalore
Puducherry
Total

Sample
size

Median
CPUE
(seahorse
s/trawler/
year)

Fleet Size

Lower
95% CI

Median
CPUE for
the entire
fleet

Upper
95% CI

The fishing ban was extended to 52 days in 2018.
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Estimates of seahorses caught by trawl nets in 1999
Large variation in reported daily catch rates mean that annual seahorse landings by trawlers were also
highly variable. Our estimates suggest that between 3,288,996 and 15,278,356 seahorses (Table 7) might
have been caught annually as incidental catch by trawlers in the locations we surveyed, of which between
2,848,052 and 12,628,458 seahorses (~84%) were caught by trawlers in Tamil Nadu and Puducherry
alone (Table 7).
Table 7: Annual estimates of seahorse catches by trawlers from different Indian states, based on estimates obtained
from surveys in 1999.
Location

Sample size

Fleet Size

Lower 95% CI

Gujarat
Maharashtra
Goa
Kerala
Tamil Nadu
Grand Total

5
8
3
16
18
50

5364
3047
686
2253
2289
13639

0
84 901
0
356 043
2 848 052
3 288 996

Median CPUE
for the entire
fleet
1073
628 771
32 013
909 708
8 514 202
10 085 767

Upper 95% CI
2146
1 157 514
64 024
1 426 214
12 628 458
15 278 356

Fate of seahorses caught by trawlers
Seahorses caught in the trawl fisheries, mostly from Tamil Nadu, Puducherry, and in parts of Kerala, were
reportedly sold to the dried trade, though one fisher in Karwar (Karnataka) also reported that visiting
traders infrequently purchased dried seahorses from trawlers. Trawlers obtained seahorses as bycatch in
Gujarat, Maharashtra, Goa, Karnataka, and other regions of Kerala, but these were generally not traded.
Most were discarded, alive or dead, or kept occasionally for medicinal or decorative purposes. In some
areas, seahorses were sold along with other bycatch (including pipefishes, crabs, sea stars, jellyfishes,
puffers, and juvenile fishes) to be processed into fishmeal for fertiliser or poultry feed in what appeared at
that time to be a relatively recent practice (Table 8).
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Table 8: Fate of seahorses caught incidentally by trawl fisheries, based on fisher responses from surveys carried out in
1999.
State

Locality

Fate of Trawl-caught Seahorses
Thrown
away

Gujarat

Okha

Ö

Maharashtra

Veraval
Mumbai

Ö

Goa

Ratnagiri
Betim

Ö
Ö

Karnataka

Karwar

Ö

Kerala

Mangalore
Kozhikode

Ö
Ö

Kochi

Ö

Kollam
Colachel

Ö

Tamil Nadu

Ö
Ö*

Medicinal

Given to
children

Ö
Ö

Ö

Ö

Ö

Ö
Ö

Ö
Ö

Ö
Ö

Ö
Ö
Ö

Ö
Ö

Ö

Mandapam

Ö

Rameswaram

Ö

Ramnad District
(Palk Bay side)

Ö

Cuddalore

Sold with Decorative
other
bycatch
to
fishmeal
plant
Ö
Ö

Kanyakumari
Tuticorin

Sold
dried to
Buyers

Ö

Ö

Ö

Incidental catches of seahorses by dragnets
Large numbers of seahorses may have also been caught incidentally in non-mechanised dragnets,
operated by small engine or sail-powered “countryboats” or traditional-type crafts. This gear appeared to
be used primarily in Tamil Nadu (Tuticorin, Mandapam, Rameswaram, and the Palk Bay region),
although it was also described in Maharashtra (Ratnagiri). Some fishers operated these nets year-round
(n=2 of 6 total fishers using dragnets), while others used them only between three and six months a year
(n=4 of 6). Dragnets were typically used for targeting prawns, fishes, and sea cucumbers. The estimates
for seahorses caught in dragnets were highest for Palk Bay villages where traders reported they often
obtained more seahorses from dragnets than from divers.
Estimates of seahorses caught by dragnets in Palk Bay in 1999
All dragnet fishers interviewed were from the Palk Bay region of Tamil Nadu. Based on estimates from our
survey data, we found that between 111,350 and 2,130,100 seahorses were caught annually from dragnets
operating in the Palk Bay region (Table 9).
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Table 9: Annual estimates of seahorses incidentally caught by dragnets in Palk Bay, Tamil Nadu based on surveys
conducted in 1999. Estimates were obtained by bootstrapping the sample 100,000 times (Canty and Ripley, 2017).
Fleet size was based on estimates provided to the field researcher.
State

Location

Sample
size

Median CPUE
(seahorses/dragnet/year)

Fleet
Size

Lower
95% CI

Upper 95%
CI

111 350

Median
CPUE for
the entire
fleet
1 279 267

Tamil
Nadu

Palk Bay

5

1505

850

Total

5

850

111 350

1 279 267

2 130 100

2 130 100

Incidental catches of seahorses by beach seines
Fishers operating beach seines (or ‘shore seines’) in Karwar, Karnataka, and Thengapattinam (near
Colachel) and Rameswaram, Tamil Nadu reported landing seahorses as bycatch. In Karwar, beach seines
(yendi nets) were used primarily during the monsoon season (June-July), when mechanised boats were
not operating, and fishes were available near shore. Occasional use of beach seines continued throughout
the year, depending upon availability of inshore shoals of target fish. Yendi nets measured approximately
300 m in length and were operated by 25-40 people. Several hauls were done daily, each requiring one
hour for setting and retrieving the net and sorting the catch. In Rameswaram, small beach seines (net
length of approximately 11 m) were operated year-round, in seagrass beds 4-11 m deep. Targeted catch
included cephalopods and fishes such as breams, snappers, rabbitfishes, and parrotfishes.
Beach seine fishers near Karwar, Karnataka (n=2) and Colachel (n=1) reported catching seahorses during
the peak season of June and July, but either not catching seahorses or catching them infrequently during
the rest of the year. According to a beach seine fisher in Rameswaram, the shore seine he operated, along
with 24 others, caught 150-200 seahorses net-1 week-1 during October and November, but only a fraction
of that during off-peak months. Although catches were smaller in volume, one prominent consolidator
(Level 4) in Rameswaram remarked that the largest seahorses he obtained locally came only from beach
seines.
Estimates of seahorses caught by dragnets in Palk Bay in 1999
Fishers operating shore seines in both Karwar (n=2) and Rameswaram (n=3) reported catching a
substantial number of seahorses (mean=195 and 823 respectively), but the relatively low number of shore
seine operations in comparison with other non-selective fishing gear resulted in relatively lower total
catch estimates (Table 10). Based on our analysis, we found that the total of all shore seines operating in
these regions caught between 1,186 and 862,644 seahorses annually.
Table 10: Annual estimates of seahorses incidentally caught by shore-seines based on surveys conducted in 1999.
Estimates were obtained by bootstrapping the sample 100,000 times (Canty and Ripley, 2017). Fleet size for Karwar
was based on estimates provided to the field researcher, while for Rameswaram it was drawn from the 1998-1999
Tamil Nadu Fisheries Statistics Handbook, quoting the 1986 census.
State

Location

Sample
size

Median CPUE
(seahorses/shoreseine/year)

Fleet
Size

Lower
95% CI

Karnataka
Tamil Nadu

Karwar
Rameswaram
Grand Total

2
3
5

195
827

10
583
593

1186
0
1186

Median
CPUE
for the
entire
fleet
1952
481 933
483 885

Upper
95% CI

2719
859 925
862 644
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Incidental catch of seahorses in other net fisheries
Seahorses were reportedly landed in a variety of other net fisheries in Gujarat (Okha), Maharashtra
(Ratnagiri), Goa (Dona Paula, Panjim), Karnataka (Mangalore, Karwar), Kerala (Vizhinjam,
Thiruvananthapuram, Kollam, Alappuzha, Kochi, Kozhikode), Tamil Nadu (Colachel, Kanyakumari,
Tuticorin, Mandapam, Rameswaram), and Puducherry. Gear types that caught seahorses included:
mechanised purse seines, non-mechanised gillnets (targeting sardines, mackerel, anchovies, seerfish,
ribbonfish, kingfish, tuna, crabs, and shrimp), driftnets, trammel nets, cast nets, and trap nets. Some nets
operated year-round, while others were used only during monsoonal bans on mechanised gear, or when
seas were rough. Higher seahorse catches were generally reported to occur in these nets during
monsoonal months (n=24 of 42 who reported seasonal trends), but this may have reflected seasonality of
gear use rather than trends in seahorse abundance or distribution. Most seahorses landed in these net
fisheries in Tamil Nadu were sold to local traders, and those in the Kollam and Thiruvananthapuram
regions of Kerala were frequently sold to traders visiting from Tamil Nadu. In other areas, seahorses were
usually discarded.
Estimates of seahorse catches from other net fisheries
Though seahorse catches for other gear types (primarily gill nets that include trammel, drift, and bottomset nets) in Kerala and Tamil Nadu may have been relatively low, the overall catch may have been high
(662,254 to 4,719,384) even for low individual catch rates, given the large number of vessels in operation
(Table 11).
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Table 11: Annual estimates of seahorses incidentally caught by other gear types in Kerala and Tamil Nadu, based on
surveys conducted in 1999. Estimates were obtained by bootstrapping the sample 100 000 times (Canty and Ripley,
2017). Fleet sizes were based either on estimates provided to the field researcher, from the respective state fisheries
department, or from extrapolations from CMFRI, 1980 and 2005 census. Lower 95% Confidence Intervals were
constrained to 0. Where data were available, estimates were made for specific landing centres, but otherwise for the
smallest geographic scale possible (e.g., region, district or state).
State

Location

Kerala
Kerala

Craft and
Gear Type

Mechanized
purse seine
Nonmechanized
purse seine
Nonmechanized
gillnets
Nonmechanized
gillnets

Sample
size

Fleet
Size

Lower
95% CI

Median
CPUE for
the entire
fleet

Upper
95% CI

2

Median
CPUE
(median
seahorses/
gear or
craft/year)
199

53

398

10 562

20 727

6

64

2394

37 921

154 389

264 417

4

93

3518

26 740

328 664

554 138

4

240

2860

152 238

844 583

1 006 619

Kerala

Alleppey

Kerala

Kollam

Kerala

Thiruvananth
apuram
District

Nonmechanized
gillnets

6

93

11 085

420 897

1 028 799

1 602 558

Tamil
Nadu
Tamil
Nadu

Colachel

Mechanized
gillnets
Nonmechanized
gillnets
Nonmechanized
gillnets
Nonmechanized
gillnets

6

47

993

0

47,018

82,726

5

20

8230

24 060

167 107

299 022

5

30

7946

0

238 364

472 469

3

105

2119

0

222 763

416 708

39 198

662 254

3 042 249

4 719 384

Colachel and
Kanyakumari

Tamil
Nadu

Tuticorin

Tamil
Nadu

Rameswaram
and
Mandapam
Total

41

Target fishery for live seahorses in India
India’s trade in live seahorses appeared to be supplied primarily by target fisheries in two states,
Maharashtra and Tamil Nadu. The number of seahorses collected was relatively small, perhaps in the
thousands, and was only a small part of a larger marine ornamental fishery.
Additional target fisheries in Maharashtra (Mumbai and Ratnagiri regions) and Tamil Nadu (Tuticorin,
Rameswaram, and Chennai) supplied live seahorses to the aquarium trade.
The majority of live seahorses traded in and through Mumbai (the state capital of Maharashtra) were
obtained from the Ratnagiri district in the southern part of the state. The seahorse fishery was centred in
the town of Ratnagiri, but may also have operated out of a number of outlying villages. According to an
aquarium fish trader in Ratnagiri, the live seahorse fishery in Maharashtra began in the 1950s. He stated
that fishers had been unaware about the value associated with seahorses, until about four decades
previously, when the Ratnagiri aquarium started giving good prices. Prior to that time, fishers had only
provided seahorses to the public aquarium in Mumbai. According to a researcher, seahorses were
collected along with other marine ornamentals using hand nets (n=2), fixed barrier nets (n=1), and in cast
nets in estuaries (n=2), usually at low tide, and were typically associated with floating sargassum.
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The number of seahorses collected during the peak season appeared to vary widely from year to year. One
seahorse collector stated that he obtained nearly 600 seahorses in three days during the 1996-7 season,
while he had only caught four individuals for the entire season in some other years, with similar fishing
effort. Outside the peak seahorse season, fishers caught 0-2 seahorses week-1. The marked seasonality
meant that seahorse fishing did not provide consistent employment.
Estimates of the number of live seahorses landed in Maharashtra were difficult to obtain, but anecdotal
reports suggested that annual catch was in the hundreds. A middle-trader (Level 3) in Ratnagiri estimated
that he obtained 100 seahorses annually, from approximately 15 people, and that there were 10 others
who sold directly to public aquaria or to Mumbai traders. A Mumbai retailer estimated that he sold 500
seahorses annually, both imported and from fishers operating in the local Mumbai area.
Large numbers of live seahorses were reportedly supplied to traders in Chennai, the largest city in Tamil
Nadu, primarily from villages farther south in Tamil Nadu. The source of these seahorses, however, was
not clear. Of the four live aquarium dealers surveyed in Chennai, two reported receiving seahorses (5-25
seahorses month-1 from November to February) from fishers employing hand-nets in the local Chennai
area, and two reported receiving seahorses from areas further south, including Mandapam, Rameswaram,
and Karaikal. While we could not locate any live seahorse fishers or traders in these areas, we did identify
two traders in Tuticorin who reported sending live seahorses to the same traders interviewed in Chennai.
A trader in Tuticorin stated that he had traded live seahorses since 1985. He estimated that three fishers
he had employed had the potential to collect up to 1000 seahorses week-1 from October to January based
on demand, but on average collected around ten seahorses week-1 for the rest of the year. Another major
trader in Tuticorin reportedly operated as a branch of one of the Chennai retail/wholesale businesses. The
trader made enough occasional purchases to supply approximately 100-200 seahorses month-1 to the
Chennai branch. The trader stated that he had tried supplying engines and oxygen to fishers, though he
did not mention when, in order to encourage local marine ornamental collection, but that fishers in the
area had not been interested.
Total volumes landed
We estimate the total annual seahorse landings, for all regions and gear in which catches could be
extrapolated, to lie between 4,525,802 and 26,211,060 individuals (median 16,759,147) (Table 12). Based
on our surveys, using a median of 400 dried seahorses per kilogram (Appendix I), this would correspond
to between 11.31 and 65.53 tonnes of seahorses landed annually (median of 41.9 tonnes). The largest
landings were recorded for trawlers operating out of Mandapam and Rameswaram (Tamil Nadu). Surveys
generated highly variable estimates of seahorse landings, due primarily to variation in the reported
number of seahorses gear-1 year-1.
Table 12: Overall annual estimates of seahorse catches in India based on surveys conducted in 1999. Estimates
according to individual gear types are presented in Tables 5-7, and 9-11.
Gear Type

Sample size

Fleet Size

Lower 95% CI

Upper 95% CI

543 600
111 350
662 254

Median CPUE
for the entire
fleet
2 411 849
1 279 267
3 042 249

Diving
Drag Nets
Other Crafts and
Gear
Shore Seines
Trawlers
Grand Total

6
5
41

2 150
850
39 198

5
50
107

593
13 639
56 430

1186
3 288 996
4 607 386

483 885
10 085 767
17 303 017

862 644
15 278 356
26 739 983

3 749 319
2 130 100
4 719 384
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Seahorse trade in India
•
•
•

India was a major global supplier of dried seahorses for traditional medicine (Salin et al. 2005).
Our estimates here suggest exports of at least 12.58 t year-1, almost all in dried form.
Based on our surveys, domestic consumption of live seahorses for marine aquariums and of dried
seahorses for curios and local medicine was negligible relative to exports.

Dried seahorse trade in India
• Trade in dried seahorses was primarily carried out in the southern states of Kerala and Tamil Nadu.
• Trade routes were complicated, and traders often acted at multiple levels.
• Most fishers, even in different states, tended to sell to traders from Tamil Nadu.
• Chemicals were used for the storage of seahorses as damaged seahorses had little value in the export
markets.
The vast majority of seahorses collected were destined for the export market. Dried seahorses landed in
Kerala and Karnataka were sold to visiting trade agents from Tamil Nadu, but were discarded when no
trader was available. Dried seahorses landed in multiple fisheries, including targeted fisheries, primarily
in Tamil Nadu, were collected through a series of local and travelling marine product traders to exporters
in the cities of Kilakarai and Chennai (Tamil Nadu). Two traders in Kerala and four in Tamil Nadu stated
that seahorses landed by trawlers operating out of Kollam were a source for the dried trade.
The Indian target fishery for dried seahorses was centred in the Ramnad district of Tamil Nadu, between
the coastal villages of Thondi and Devipattinam. According to a fisher interviewed, fishers in the region
began diving for seahorses in the late 1970s. Another fisher stated that that the seahorse fishery had
grown, and continued to grow, markedly since the early 1990s. Traders and fishers in three of the six
villages surveyed indicated that numbers of seahorse fishers, local traders, and outside traders had
increased by around 500% over the previous ten to fifteen years, and that specific targeting of seahorses
had become more common (see Conservation concerns). One prominent consolidator estimated that in
1999 the number of local seahorse traders in the region had increased from approximately 30 to 300 over
the previous 10-15 years.
Trade routes were not straightforward, and involved fishers, local resident traders, independent travelling
traders, and/or travelling agents acting on behalf of higher-level traders, making it difficult to follow trade
(Fig.2). In the Palk Bay region, fishers sold their seahorses to primary traders (Level 2) in their own
villages and to primary traders and middle-traders from neighbouring villages (Level 2/3) who visited
during peak fishing seasons.
The dried seahorse trade was primarily supplied by fisheries, both target and bycatch, in Tamil Nadu
(Colachel, Kanyakumari, Tuticorin, Mandapam, Palk Bay, Nagapattinam, Cuddalore, and Chennai
regions) (Fig.2). The trade in seahorses landed by trawlers appeared to have grown gradually in the Tamil
Nadu region. Traders in the Colachel region (n=7) and in Mandapam (n=2) stated that they had been
buying seahorses for up to 30 years and 20 years respectively. Fishers interviewed in Mandapam (n=4),
however, stated they had discarded seahorses landed as bycatch as recently as five years previously. In
Puducherry, three fishers interviewed stated that the trade in seahorses had begun only 10-15 years
previously.
According to three primary traders, one middle-trader, three consolidators, and an exporter, seahorses
were also supplied to the dried trade from Kerala (Kochi, Kollam, and Thiruvananthapuram regions) and
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Andhra Pradesh (Nellore). According to exporters (n=5 of 5), the major regions supplying seahorses were
in Tamil Nadu (e.g., Colachel, Kanyakumari, Kilakarai, Rameswaram, the Palk Bay region, Nagapattinam,
Cuddalore, and Chennai) (Fig.2).
Seahorses usually passed through several traders before being exported, although some exporters did
report having purchased seahorses directly from local fishers. Upon landing, trawl fishers in Tamil Nadu
and Puducherry usually sold seahorses directly to local or visiting traders stationed in the harbour.
Traders frequently operated at more than one trade level simultaneously, buying from both fishers and
other traders. No traders at any level reported dealing only in seahorses. Primary seahorse traders (Level
2) often purchased other dried marine products, including shells, sea cucumbers, cuttlefish bone, swim
bladders, pipefishes, and/or edible fishes, and crustaceans. At higher levels of the trade, traders typically
focused on shark fins, sea cucumbers, and swim bladders, in addition to seahorses and pipefishes.
In Kerala, local traders were only observed in Kollam, where three traders reportedly bought seahorses on
all fishing days. One trader interviewed in Kollam reported obtaining seahorses and other products
directly from boats in the harbour. However, only two of nine trawl fishers interviewed in Kollam were
aware of a seahorse trade in the area, suggesting that most fishers seldom sold seahorses.
Fishers in other areas of Kerala sold seahorses to itinerant traders from Tamil Nadu, who visited villages
and landing areas with frequencies varying from once weekly to twice annually. These traders worked
either independently or for established traders. Consolidators (Level 4) in Kanyakumari and
Rameswaram (n=2 of 4 interviewed from the region) reported sending agents to purchase products from
various landing centres throughout Kerala and Tamil Nadu. In regions of Tamil Nadu and Kerala, where
seahorse traders visited only several times per year, fishers stated that they usually discarded those
seahorses they caught, only keeping and drying them when traders arrived.
In Tamil Nadu, fishers typically sold to primary traders (Level 2) who lived in their own village or a
neighbouring village. The degree of loyalty in relationships between fishers and Level 2 traders was
variable. Some fishers sold seahorses and other marine products to whichever trader approached them
first, or to the trader offering the best rate. Others had established relationships with traders, and
consistently sold to the same traders, who sometimes advanced them funds when necessary. A typical
primary trader (Level 2) bought from approximately 40-50 fishers, which may have included divers
targeting seahorses or fishers operating other gear (e.g., trawlers, dragnets, beach seines) who landed
seahorses as bycatch. In Mandapam and Rameswaram, and the Palk Bay region, seahorses from dragnets
were sold daily to the same traders as those from trawl and dive fisheries. In the Tuticorin area, although
trawl fishers (n=3 of 4 interviewed) reported a lack of demand from traders and hence a lack of sale for
their seahorses, fishers operating non-mechanised gear (n=2 of 6 interviewed) stated that between 15 and
50 primary traders purchased seahorses from them. One trawl owner in Mandapam explained that when
his boat obtained only a few seahorses, the crew sold them directly to traders and kept the proceeds for
themselves. However, he stated that if the crew caught more than ten seahorses, then they were auctioned
along with the primary catch, with 30% of profits for the crew and 70% for the owner.
Primary traders in turn supplied middle-traders and consolidators (Level 3/4) operating in other villages
or in the main export centres of Kilakarai and Chennai. In Mandapam, for example, Level 2 traders took
dried seahorses almost immediately to traders (Level 3/4/5) in Rameswaram or Kilakarai. Traders in the
Palk Bay region (Level 2) brought seahorses directly to Kilakarai or sold to four traders (Level 2/3) in
Kodipangu, who usually travelled throughout the region every week.
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Some local traders shipped seahorses and other goods by bus or train, once they had accumulated a
minimum quantity (e.g. 1-2 kg), in order to minimise economic losses due to weight loss from further
drying. Others, including those in distant regions, delivered seahorses and other products personally. A
primary trader (Level 2) in Kollam, for example, brought goods to his trader in Cuddalore three to four
times annually.
In order to purchase from areas that were farther from the Chennai/Kilakarai centre of the dried trade, or
in times of low supply and high demand, upper level traders (Level 3/4) also sent travelling agents to buy
from lower level traders and fishers. Agents from Chennai, for example, visited Colachel once every two
months, and Tuticorin once every week. A major trader (Level 4) in Rameswaram indicated that he only
sold seahorses through agents because if he sold to the exporter directly, he was paid ₹20-25 (US$0.500.60) less kilogram-1. A few independent middle-traders also travelled through Tamil Nadu, purchasing
dried marine products to sell to exporters.
Seahorses require proper storage and handling to keep them in good condition for sale. In regions with
local traders, seahorses were usually purchased wet and then dried by traders, whereas fishers dried and
stored seahorses in areas that were visited less frequently by traders. Two exporters stated that seahorses
with intact eyes were essential for export, and one of them stated that the export values for traditional
Chinese medicine (TCM) dropped markedly if seahorses were missing eyes. Traders often simply hung
seahorses in order to dry and safeguard them from ants. One commonly reported trend, however,
involved the use of chemical insecticides. Traders in Kollam, Colachel, and Palk Bay (n=5 of 15
interviewed in the region) reported using DDT-containing sprays or powders for storing seahorses. A
Level 4 trader in the Colachel area explained that he stored seahorses in powdered insecticide for six to 12
months, and then cleaned them off by shaking or washing and drying them, because the Chennai
exporters whom he supplied were particular that DDT was not to be used on seahorses. A primary trader
(Level 2) in the same region used DDT and lime to prevent ants, and simply shook off the seahorses
before selling them, as he believed that exporters processed the seahorses. An exporter, however, stated
that seahorses were neither cleaned nor processed before export. In general, traders avoided keeping
seahorses for prolonged periods of time because of the economic losses they incurred as seahorses became
lighter with additional drying.
Domestic sales of dried seahorses in India
Only a small proportion of dried seahorses caught in India appeared to be sold domestically. Fishers
reported occasionally keeping or selling seahorses for local medicinal use (see Use of seahorses in India),
but usually in small quantities, and only in specific regions of Gujarat, Maharashtra, Goa, Karnataka,
Kerala, and Tamil Nadu. Seahorses were also sold as curio items in beach resort areas such as Kovalam
(Kerala), Kanyakumari (Tamil Nadu), Rameswaram (Tamil Nadu), and in Tuticorin (Tamil Nadu). In
Kovalam, two marine curio stalls were observed to sell seahorses. The area was surveyed during the offseason for tourism, however, and not all stalls were in operation. A Kovalam retailer (Level 5) estimated
that he sold only one or two seahorses monthly, while another stated that he sold a maximum of 100
seahorses month-1. Both retailers obtained their supplies from local fishers and from a major marine
consolidator (Level 4) in Kanyakumari. This same supplier sold marine curio items (including seahorses)
to approximately 50 traders in Kanyakumari, and to businesses in Delhi, Goa, Gujarat, Madhya Pradesh,
Mumbai, and Orissa, with annual estimated sales of small and medium seahorse sales of 100 kilograms.
Three seahorse traders in Tamil Nadu reported selling seahorses to traders in Mumbai, but we were
unable to locate and verify seahorse volumes sold by traders in Mumbai.
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Fig 2: Complexity of routes for the Indian dried seahorse trade, based on surveys conducted in India in 1999.

Trade routes of dried seahorse exports from India
• Major exporters of seahorses were primarily located in Tamil Nadu.
• According to both MPEDA and seahorse traders the major export markets were reported to be Hong
Kong, Singapore, and also Malaysia.
• Seahorse traders reported that seahorses were also exported through unofficial channels, through
individuals, to a lesser extent.
Export shipments were sent either by air or by sea, with frequencies ranging from weekly in peak seasons
(n=1 of 5 exporters interviewed), to two to three times annually per exporter (n=1 of 5 exporters
interviewed). One of the exporters stated that he used to send consignments by sea, but because it took
too long, he now sent the seahorses by air. Prior to shipment, seahorses were usually kept in cold storage,
with ammonium phosphate tablets to prevent damage by insects. Some seahorses were exported through
unofficial channels by independent parties travelling to Singapore or Malaysia, often on tourist visas
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(Fig.3). These individuals approached traders, obtained quantities of up to 10 kilograms of dried
seahorses (approximately 4,000 individuals), and carried them in their luggage. According to an official at
MPEDA, this practice was also common with shark fins. He stated that there were no restrictions at
Customs if people claimed that such goods were for their personal use. One Chennai exporter noted that
these types of exports were more common during the mid-1990s, when people travelled more frequently
to Singapore to purchase electronic goods. He explained that he would only supply seahorses to
independent exporters if they offered a better rate than his traders abroad. One consolidator (Level 4) in
Rameswaram reported that he was rarely approached by such parties, maybe about once or twice a year,
seeking between five to ten kilograms at a time.

Fig 3: Domestic routes and export destinations for dried seahorses, based on interviews with five exporters during
surveys conducted in India in 1999.

Dried seahorses for TCM were exported from Chennai and Kilakarai, while businesses in Mumbai may
have exported dried seahorses as curios. The main exporters of dried seahorses for Asian TCM markets
were based in Chennai and Kilakarai, with approximately six companies responsible for the majority of
seahorses exported. Our surveys located five such exporters, four in Chennai and one in Kilakarai.
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MPEDA records suggested that seahorses had historically been exported through Kochi (exports only in
1989), Tuticorin (exports only in 1994), and Chennai (every year onward from 1986).
An MPEDA directory of dried marine product exporters also listed businesses in Mumbai and Madurai
that included seahorses among their export items. At least four shell and marine curio businesses in
Mumbai were also believed to trade (and possibly export) seahorses. The catalogue for one of these
companies advertised 3-3.5”, 3.5-4.5”, 4.5-5.5”, 6-7”, and 7-8” seahorses for sale. Probable export
quantities for these companies were unknown, and there were no official records of seahorse exports from
Mumbai. Only one trader (Level 2/3) of the 38 surveyed indicated that he supplied seahorses to
merchants in Mumbai, suggesting that it was a minor source of exports compared to Kilakarai and
Chennai. One consolidator in Kanyakumari also mentioned that he wanted to begin exporting dried
seahorses, in response to interest from the USA.
Dried seahorse exporters located in Chennai (n=4) and Kilakarai (n=1) operated well-established
businesses, and often had family connections with the marine products trade. These export businesses
were primarily concerned with shark fins, sea cucumbers, and swim bladders, and seahorses (and
pipefishes) usually represented a minor component of their trade. However, only one of the five exporters
surveyed provided an estimate of the importance of seahorses to his business, stating that they
represented roughly 10% of the profits he earned. One of the exporters interviewed stated that he
expected the seahorse trade to increase over the next five years.
The exporters we interviewed (n=5) reported exporting seahorses mainly to Singapore (n=2) and Hong
Kong (n=2), while one of them reported exporting seahorses to Malaysia (Fig.3). One of the exporters was
reluctant to divulge the destination for his seahorse sales. Official MPEDA figures showed repeated
exports to Singapore and Hong Kong over the years and exports to the UAE in 1997, 1998, and 2000
(Table 13). MPEDA data show exports to the Netherlands only in the year 1986, and to the UAE in 1997,
1998, and 2000 (Table 13). TRAFFIC India had received reports of trade in seahorses along the border
between India and Myanmar (M. Misra, pers. comm., 6 July 1999), but no further information was
known.
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Table 13: Recorded dried “sea dragon/sea horse” exports from India. “Sea dragons” in this context refers to
pipefishes. Source: MPEDA. (Note: figures for 1989-2001 were combined seahorse and pipefish quantities and
values). All values in USD (Source: https://www.ofx.com/en-ca/forex-news/historical-exchange-rates/yearlyaverage-rates/).
Year

Classification

Declared
Destination

1986

seahorse

1987
1988
1989

seahorse
seahorse
sea dragon/
seahorse

1990

sea dragon/
seahorse
sea dragon/
seahorse
sea dragon/
seahorse
sea dragon/
seahorse
sea dragon/
seahorse
sea dragon/
seahorse
sea dragon/
seahorse
sea dragon/
seahorse

1991
1992
1993
1994
1995
1996
1997
1998

sea dragon/
seahorse

1999

sea dragon/
seahorse
sea dragon/
seahorse

2000
2001

sea dragon/
seahorse

Quantity
(kg)

Value (USD)

Total
Quantity
(kg)
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Total Value
(USD)

Singapore
Netherlands
Singapore
Singapore
Singapore
Japan
Malaysia
Hong Kong
Singapore
Hong Kong
Singapore
Hong Kong
Singapore
Hong Kong
Singapore
Hong Kong
Singapore
Hong Kong
Singapore
Singapore

20
14
40
148
4625
9
226
186
1570
1107
5626
150
2575
1146
1367
1125
3220
34 755
2543
3790

822
1061
2869
3841
27 619
5570
1840
3923
8143
2,657
20 788
665
23 793
5606
7188
5388
1608
30 124
18 237
27 588

40
148
4860

2869
3841
35 029

1756

12 066

6733

23 445

2725

24 458

2513

12 794

4345

6996

37 298

48 361

3790

27 588

Hong Kong
Singapore
UAE
Hong Kong
Singapore
UAE
Hong Kong

3040
7403
0
1695
13 241
0
1269

21 057
40 247
0
8259
64 931
0
30 103

10 443

61 304

14 936

73 190

1269

30 103

Hong Kong
Singapore
UAE
Hong Kong
Singapore
UAE

150
819
660
150
5089
0

2143
13 690
4119
2110
67 313
0

1629

19 953

5239

69 423

1883

Recorded exports to Singapore were higher than to Hong Kong in all years except 1995 when 34,755
kilograms of dried seahorses and pipefishes were sent to Hong Kong (Table 13). Hong Kong Customs
confirms imports from India between 1998 and 2001, while customs records from China showed imports
in 1993 and 1997 and included values and volumes for pipefish and seahorses combined (Table 14).
Singaporean importers surveyed in 1998 repeatedly named India as a major source of supply (A.L. Perry,
unpublished data), but at the time of those surveys, no official export figures were available for Singapore.
No seahorse imports from India were recorded in the Taiwan, Republic of China, in official Customs
records (1983-2004).
All exporters (n=5 of 5 interviewed) commented on distinct seasonal availability for seahorses, but did not
agree as to when the peak season occurred. Three exporters (of 5 interviewed) stated that seahorses were
in greatest supply from June until September (n=2 of 5 interviewed) or December (n=1). The other two
exporters (of five interviewed) described November until April as the period of greatest seahorse
availability. Exporters generally noted that seahorses were available in small quantities throughout the
remainder of the year. They were also very familiar with the regional trends in seahorse size and
abundance along the coast, noting the high abundance from the Rameswaram and Palk Bay regions, and
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highly localised availability of large seahorses in places such as Colachel, Nagapattinam, Puducherry, and
Cuddalore.
Table 14: Recorded dried seahorse imports from India. Volumes and values recorded by China also include pipefish
imports. Source: Hong Kong SAR and Chinese Customs figures. All values in USD (exchange rates from
https://www.ofx.com/en-ca/forex-news/historical-exchange-rates/).
Importer

Year

Quantity Imported (kg)

Value of Imports (USD)

China

1993
1994

869
0

35 000
0

1995
1996
1997

0
0
50

0
0
5000

1998

750
2464*

26 850
22 461

1999
2000

1354
5536
10 496*

82 225
69 172
165 421

2001

607
3998*

20 641
61 795

Hong Kong SAR

* Imported and re-exported to mainland China.

Volumes of dried seahorses exported from India
The best available estimates for assessing Indian dried seahorse export volumes come from surveys of
Chennai and Kilakarai exporters, as:
•
•
•
•
•

total exports based on respondents interviewed was estimated at 12.58 tonnes or the equivalent of
5.03 million seahorses;
traders at lower levels were geographically widespread, numerous, and operated simultaneously on
different levels, producing an extremely complicated trade network that was difficult to quantify;
all evidence suggested that most dried seahorse trade went through these two cities;
official Indian export figures considerably underestimated export volumes, and combined seahorse
and pipefish exports (Table 5) and;
import figures were only available from one export destination, Hong Kong (Table 6).

Total annual exports of just the five exporters interviewed were estimated at a mean of 12.58 tonnes or
5,030,667 animals, using the median estimate of 400 seahorses kilogram-1, based on survey responses
from 61 traders we interviewed (Appendix II). We use the median rather than the mean as the mean was
difficult to calculate, because traders were often ambiguous about the upper range of seahorses kilogram-1,
particularly for the small size categories.
Exporters indicated that their sales volumes were approximately equal to (n=2) or were greater than
(n=3) quantities traded annually in previous 5-10 years. Three of the five exporters surveyed predicted
that their export volumes of seahorses would continue to increase in coming years.
Official data from MPEDA recorded annual exports, albeit of seahorses and pipefishes combined, which
were reported as sea dragon/seahorse exports. Annual values reported by MPEDA varied widely, ranging
from 1269 kilograms to 14 936 kilograms during the years 1997- 2001. Given estimates by exporters and
other Indian traders, the MPEDA figures generally appeared to significantly underrepresent dried
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seahorse exports. Imports from India recorded by Hong Kong Customs were greater than reported
exports to Hong Kong in MPEDA data (Tables 13 and 14). The magnitude of under-reporting may have
been even greater, if seahorses re-exported by Hong Kong, but reported as originating from India are
added to recorded imports (Table 14). Hong Kong customs officials claim that re-exports are a subset of
imports, but figures suggested that this may not have been the case, as there were considerably more reexports of Indian seahorses than imports. China also recorded 869 kilograms of combined seahorse and
pipefish imports from India in 1993 that were not recorded in MPEDA data, while the USA recorded one
shipment of 2002 dried seahorses from India in 2001 (Freedom of Information Act request, US Fish and
Wildlife Service).
Values of dried seahorses traded in India
• Prices paid for seahorses fluctuated regionally.
• Seahorses were sold individually by fishers, but traders sold them by the kilogram to upper leveltraders.
• Exporters were reluctant to report prices they received for seahorses.
• Wide regional variation led to the odd result that buying values were greater than reported sale
values.
• Interviews with exporters led us to infer that official figures highly underestimated the value of
seahorses traded.
Seahorse extractors (fishers and people sorting bycatch) sold dried seahorses individually. Prices received
by such collectors ranged from ₹0.20-200 (US$0.005-4.60) seahorse-1, and generally increased with
seahorse size. Within- and among-region variation in prices was most pronounced at this first trade level.
For example, fishers in Vizhinjam (n=4) reported that they received ₹2-20 (US$0.05-0.50) seahorse-1,
whereas in other nearby villages in the Thiruvananthapuram area, the standard reported price paid to
fishers (n=2) for all seahorses was ₹1 (US$D 0.02). The highest rates were noted in Colachel,
Kanyakumari, and Cuddalore, for large seahorses (18-30 cm), likely H. kelloggi. However, during our
analysis, it was difficult to differentiate prices by region, because seahorses were ultimately often sold to
the same upper-level traders (Level 2/3/4/5).
Markedly higher prices were usually paid for large individuals than for small to medium-sized animals
(Table 15). Even so, variation in the number of individuals per kilogram and reported prices across
regions suggest that the prices per kilogram of smaller size classes may have been overestimated. Also,
trends in variation by individual sizes were blurred when defining size classes for uniformity across trade
levels. Based on respondents’ definitions of small (n=25), medium (n=21), and large (n=27) sizes, which
were between 2.5 cm and 30 cm, we classified small seahorses as ranging between 2.5 and 10 cm, medium
as between 10 cm and 20 cm, and large as greater than 20 cm.
Level 2 traders (n=22) stated that traders at levels higher than them (Levels 3/4/5) usually paid by the
kilogram, although some (n=5) reported selling seahorses individually, particularly when they perceived
that the rate per individual was advantageous over that by weight. According to these Level 2 traders,
their selling prices ranged from ₹300-8000 (US$7-184) kilogram-1 (Table 15), and generally increased
with seahorse size. Reported prices were relatively consistent within size categories, although some
regional variation was evident. Selling prices for Level 2 traders were generally higher in areas where
upper-level traders were also stationed (e.g., Mandapam, Rameswaram, Palk Bay, Cuddalore, and
Chennai). Profits at this level of the trade varied with seahorse size; they were often negligible for the
smallest-sized seahorses, but individual traders (n=5) reported profits of between 5-30% for medium and

36

The catch and trade of seahorses in India pre-ban

large-sized seahorses. However, considering all Level 2 traders who reported values, the mean selling
price of a kilogram of small and medium seahorses was purportedly actually lower than that of the
reported buying prices (Table 15).
Upper level traders (Level 3/4/5) were guarded about revealing prices they paid or received. Estimated
rates received by these traders ranged between ₹1300-6900 (US$30-159) kilogram-1 for upper-level
traders in Mandapam, Rameswaram, Palk Bay, and Cuddalore. Chennai exporters (n=4) estimated their
selling prices at ₹1100-9200 (US$25-211) kilogram-1, although one exporter clearly undervalued export
rates when he stated that seahorses were worth only ₹646-1076 (US$15-25) kilogram-1. Profits on
seahorses at upper levels of the trade were stated to range between 5-15%. One exporter noted that the 1015% profit that he earned from seahorses was approximately the same as that from shark fin exports.
Rates were subject to fluctuation over time and were generally dictated by changes in the export value for
dried seahorses. One Chennai exporter stated that his buying price had tripled over the six previous
months, but explained that seahorse prices varied less than those for pipefishes, which changed
considerably depending upon demand. According to a Level 4 trader in Rameswaram, seahorse rates and
demand were negatively affected by the impact of the Asian economic crisis on the Singapore market in
1998, although he indicated that the situation was improving.
Exporters (n=3 of 5) estimated that 70-85% of the seahorses they exported fell in the size category of 7.515 cm. Based on our calculations for a mean of 12.58 tonnes exported annually, the value of seahorses
exported was estimated to be at least ₹48,802,028 (US$1,083,767). This is ten times the total value
reported by the Hong Kong SAR and Chinese customs figures, and over 25 times that reported by
MPEDA.
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Table 15: Mean buying and selling prices of seahorses kilogram-1 across various trade levels in USD. (1USD= ₹43.05)
Level

1 (Fisher)

2 (Primary
Buyer)

3 (Middle
Buyer)

4 (Consolidator)

5 (Retailer)

Seahorse
Size

Sample
Size

Mean
buying
price/kg
(USD)

Median
Buying
price/kg
(USD)

Sample
Size

Mean Selling
price/kg (USD)

Median Selling
price/kg (USD)

Small

14

148

59

Medium

6

568

364

Large

8

32

27

Average
Small

14

173

59

38
12

240
52

91
46

Medium

11

306

103

12

218

62

Large

5

81

34

6

113

139

Average
Small

3
2

192
45

58
45

4
2

37
16

35
16

Medium

3

166

81

2

64

64

Large

2

74

74

1

29

29

Average
Small

1
7

66
78

66
41

6

71

40

Medium

6

310

78

6

460

65

Large

4

80

37

4

154

155

Average
Small

1

58

58

1
1

57
1522

60
1522

1

1142

1142

Medium
Large

5 (Exporter)

Average

2

184

194

1

1742

1742

Small

1

44

44

2

51

51

Medium

1

113

113

2

115

115

Large

1

163

163

1

163

163

Average

2

64

64

2

97

97

Live seahorse trade in India
The Indian trade in aquarium fishes was concentrated in the cities of Kolkata, Chennai, and Mumbai.
Traders established in these cities supplied fishes to marine ornamental dealers and hobbyists in other
major urban centres throughout the country.
Live seahorses were targeted for the aquarium trade in Mumbai, Ratnagiri, Tuticorin, and Chennai (Fig.4)
(see Target fishery for live seahorses in India). Anecdotal information suggested that they were also likely
to be collected and sold in other coastal cities, such as Panjim, Kochi, and Thiruvananthapuram. One
trader in Thiruvananthapuram had apparently attempted to begin supplying the marine ornamental
trade, and there were reports of ornamental fish collection in the Kerala region by a major Sri Lankan
aquarium dealer. According to an aquarium dealer, live seahorse collection was also probable in the
offshore Lakshadweep and Andaman Islands. Extraction was not restricted in Lakshadweep, but
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transport of fishes caught there was difficult because of cargo limitations on flights from Agatti to
Thiruvananthapuram; some sources suggested that aquarium fishes from Lakshadweep may instead have
been transported by boat to the Maldives. Several respondents suggested that although collection in the
Andaman Islands was restricted, it still likely occurred, with the fishes obtained then sent to Chennai.
Mumbai, Chennai and Kolkata (Fig.4) were the major centres of the Indian aquarium trade, although
most aquarium dealers traded exclusively in freshwater fishes and there were few regular dealers in
marine ornamentals. Individual dealers purchased directly from fishers and local traders, sold directly to
local hobbyists, and supplied other retailers locally and throughout the country. Respondents suggested
that there were likely four primary wholesalers of marine ornamentals in Chennai, up to ten in Kolkata,
and three in Mumbai, although not all these traders necessarily dealt regularly in seahorses. Other
aquarium dealers may also have occasionally obtained marine fishes in response to specific orders.
Traders in Mumbai, Chennai, and Kolkata reported supplying fishes, including seahorses, to other major
urban centres in the country, such as Ahmedabad, Delhi, Hyderabad, Bangalore, Thiruvananthapuram,
Kochi, Thrissur, Kozhikode, and Coimbatore. Fishes were transported by air over long distances (such as
from Chennai to Mumbai or Kolkata), but bus and train were the preferred means of shipping for shorter
distances, as these routes were cheaper and easier.

Fig 4: Important trade locations and routes for the Indian live seahorse trade, based on interviews conducted in
India in 1999.

Fishers in Ratnagiri either sold their catch to the public aquarium in the town of Ratnagiri, to local
traders, or to traders from Mumbai. One fisher stated that he gave seahorses for free to either an
aquarium retailer or to the public aquarium. At least two aquarium dealers in Mumbai also obtained
seahorses from sources located closer to the city, in addition to those from Ratnagiri. One retailer in
Mumbai stated that 8-10 local fishers occasionally approached him, each with perhaps 25-30 seahorses at
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a time. A third Mumbai retailer indicated that Kanyakumari, Tamil Nadu was also a source of supply for
live seahorses.
According to one fisher we interviewed in Tuticorin, traders from Andhra Pradesh visited Tuticorin 3-4
times per year to purchase seahorses and other marine ornamental fishes. The fisher further stated that
local fishers were contacted in advance by the traders and provided with aerators for their boats, to help
keep the fish alive. He also said that the traders from Andhra Pradesh wanted the most attractive
seahorses, and that prices paid for live seahorses were much higher than those they received for dried
seahorses.
One dealer in Chennai indicated that he had exported live seahorses to Singapore and Sri Lanka, but his
statements could not be verified. India did not appear as a source nation for live seahorses in official
records. The largest data sets documenting the live seahorse trade are the United States Fish and Wildlife
Service and the CITES Trade database maintained by the United Nations Environment Program – World
Conservation Monitoring Centre (UNEP-WCMC 2004) which tracked European Union imports since
1999.10 India was not mentioned as a source in either database, nor was it cited in the Global Marine
Aquarium Database (GMAD), which recorded voluntarily-provided data from marine ornamental
importers and exporters.
Ornamental fish imports were officially restricted (see Legislation affecting seahorses in India), but
nevertheless did occur. Prior to restrictions in the 1990s, seahorses were imported from Singapore and
Bangkok (through Kolkata), and from Sri Lanka (through Chennai). At least one business in Chennai still
imported fishes, although not necessarily seahorses, from a Sri Lankan supplier, and most aquarium
dealers were aware of an established import market through Kolkata. Prior to the import ban, dealers
travelled personally to Singapore and Bangkok (primarily to Chatuchak Market) to purchase both
freshwater and marine fishes, and some had continued this practice. One Kolkata trader, for example,
stated that she typically went to Bangkok twice monthly, although she purchased only four or five
seahorses at a time. She said that while the Indian government had stopped imports of fishes by cargo,
they were still allowed as luggage on flights, but this limited the number of seahorses that could be
transported into the country. She explained that in order to make the ₹10 000 (US$232) flight to
Bangkok worthwhile, it was necessary to purchase at least 80 kilograms of fishes (including water weight),
with 1,000 freshwater fish packed per carton, and 100 marine fish per carton. She further claimed that
because of Indian import restrictions, one Thai airline had introduced a penalty of ₹150 (US$3.50)
kilogram-1 for ornamental fishes, whereas there was no such issue with the Indian airlines. She also stated
that because the Indian government did not allow imports, Thailand had become strict. Difficulties upon
arrival in Kolkata were apparently overcome by tipping airport and Customs officials. However, two
aquarium dealers in Kolkata clearly stated that marine fish imports were banned, and one indicated that
there would be no possibility of finding any legal seahorse traders.
Ornamental fishes were also brought from Bangkok by “carriers,” people who routinely made the twoand-a-half-hour journey specifically to purchase merchandise for resale in Kolkata. While some carriers
purchased aquarium fishes in addition to goods such as clothing and perfumes, or as a cover for illegal or

Seahorses were listed under Annex D of the European Union’s legislation on wildlife from 1997, which includes some CITES
Appendix III species for which the EU holds a reservation and some non-CITES species, in order to be consistent with other EU
regulations on the protection of native species.
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high duty items, anecdotal information from one aquarium retailer in Kolkata suggested that there were
likely more than 20 carriers who exclusively purchased ornamental fishes. Seahorses were among those
fishes imported by carriers, but on an order-only basis; difficulties associated with their husbandry meant
that demand for seahorses was generally lower than for other marine fishes, making seahorses difficult to
sell immediately. A retailer stated that carriers could obtain absolutely anything, but that seahorses in
Thailand were very expensive, and so they preferred to obtain seahorses from the south of India instead.
One hobbyist who had ordered carrier-brought seahorses on several occasions stated that purchasing
from carriers was risky because sometimes there would be no water, or no oxygen remaining in the
packet, and any fishes ordered were expected to be purchased, whether dead or alive. As with dealers,
carriers avoided government restrictions by paying airport officials for cargo handling and clearance.
Volumes of live seahorses traded in India
• The live seahorse trade was negligible compared to the dried seahorse trade.
• The high mortality and maintenance costs associated with marine fishes may have explained the low
volumes traded.
Marine fishkeeping was an exclusive hobby in India, because of the expense of setting up and maintaining
marine tanks. Traders of live seahorses stated that there was a high mortality associated with maintaining
seahorses, which could be as high as 90% within a few days. Relatively few animals were collected and
sold for this market in comparison with the substantial quantities of dried seahorse exported. Available
volume estimates were variable among years and regions, allowing only crude estimates of total live
seahorse trade volumes. Annual trade in live seahorses, involving both locally caught and imported
seahorses, was in the thousands, based on the following information from the main trading centres:
• In Kolkata, one aquarium dealer reported having received only six seahorses during the entire year;
suppliers were hesitant because of the high associated mortality. Another dealer reported a trade of
approximately 100 seahorses annually, while a third dealer reported imports of 200 seahorses in
1998, but – because only 15-20 had survived – she only purchased 4-5 seahorses in 1999. If the trade
reported by the three dealers surveyed (mean=38.5 seahorses annually) was representative of all ten
primary marine fish dealers reported to operate in the city in 1999, then Kolkata may have traded
385 live seahorses annually.
• In Chennai, a middle-trader estimated sales volumes of 400 seahorses, despite 20% mortality in
transit and 5% in his shop. A consolidator stated that he sold a minimum of 800-1000 to 1500
seahorses (plus little mortality while transporting) per annum. He said that during the period from
July to December he could get nearly 1000 month-1 and could get even more if there was demand.
Maximum estimates for this consolidator were on the order of 6120 seahorses annum-1.
• In Mumbai, three marine retailers (one of whom also imported seahorses) were interviewed. One
retailer stated that the numbers sold depended on requests, another estimated an annual trade of
500 seahorses annually, while the third had formerly obtained larger numbers of seahorses from
Ratnagiri, but only two sold seahorses in the previous year. A fourth dealer was not interviewed, but
was known to have commented on the high local availability of seahorses.
• The public aquarium in Mumbai also obtained 60-70 seahorses annually for its collection.
Volumes purchased by hobbyists in other urban centres were unknown, but may have been included in
the records from the main supplying centres of Kolkata, Chennai, and Mumbai.
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All live seahorse volumes must be considered with respect to total seahorse numbers collected, and not
only those fish that survived until the point of sale to hobbyists. Mortality of seahorses in the trade may
have been high. Prolonged trips from fishers to wholesalers to retailers may have resulted in considerable
mortality; one primary trader stated that although the trip from Tuticorin to Chennai was only 12 hours,
the seahorses were packed for 20 hours. Another retailer reported that a maximum of 20% died on the
way from Rameswaram by either bus or train. One researcher in Mumbai stated that seahorses arriving
from Ratnagiri to Mumbai were often dead upon arrival. A major dealer in Chennai explained that his
maximum shipping time was more than 20 hours, but that fishes could last for up to 24 hours.
Additional seahorse mortalities occurred at dealers’ facilities. Retailers who obtained seahorses on order
usually supplied them immediately to customers, preferring to minimise the amount of time that marine
fishes occupied their tanks. Regular suppliers kept seahorses for 1-20 days, with variable husbandry
practices and resulting mortalities. One middle-trader in Chennai explained that he usually discarded
diseased individuals, because the seahorses were worth less than the medicines used to treat them.
Another consolidator stated that he lost between 50-100 seahorses every six months and he dried and
sold them. Estimated mortalities between collection by fishers and sale to retailers ranged from 0-100%
for a given batch of seahorses (n=8, median=38%). One importer in Kolkata indicated that she purchased
fewer seahorses than previously, after having lost more than 90% of the 200 purchased during the
previous year. Some traders discarded dead seahorses, while others sold to local dried traders.
Values of live seahorses traded in India
Reported values of seahorses in the aquarium trade were relatively consistent within trade levels (Table
16). Prices paid to collectors and local traders generally did not vary according to size, colour, or type of
seahorse; such distinctions did not become apparent until the wholesale and retail levels of the trade. In
some regions, prices paid to fishers and local traders overlapped, because both reportedly sold to the same
traders. Prices did not usually increase markedly until the retail level, at which mark-ups of 100% were
common, and profits of up to 200% were mentioned. Seahorses imported from Bangkok by carriers were
sold at the highest rates, of up to ₹1500 (US$34.85) pair-1 retail.
Seahorses were generally considered to be low-to-medium value aquarium fish. For example, one Level 2
trader in Tuticorin reported paying fishers ₹10-15 (US$0.20-0.35) for live seahorses, Rs 25-30 (US$0.600.70) for damsels and clownfishes, and more than ₹30 (> US$ 0.70) for angelfishes. A Chennai
wholesaler who distributed seahorses throughout the country for ₹50-200 (US$1.20-4.65, depending on
colour) stated that the most valuable of his fishes were lionfishes, at ₹800-1000 (US$18.60-23.20) per
piece, because it was more difficult to obtain 100 lionfish than it was to obtain 100 seahorses. A Kolkata
retailer who sold carrier-brought imported seahorses for ₹1200-1500 (US$27.90-34.90) per pair
commented that it was easier to sell powder blue tangs at ₹4000 (US492.90) per individual, because they
were more active on display.
Amongst the fishers interviewed, two stated that they sold their seahorses to the Central Marine Fisheries
Research Institute (CMFRI) at ₹5 (US$0.10). Two other fishers noted that they simply gave the seahorses
to public aquaria, and one fisher in Ratnagiri commented that he sold individual seahorses for ₹15
(US$0.35) to the Ratnagiri aquarium and ₹50 (US$1.20) to the Mumbai aquarium.
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Table 16: Mean buying and selling prices of individual live seahorses across various trade levels in USD (1USD=
₹43.05).
Level

Sample
Size

Mean buying
price/individual
(USD)

Median Buying
price/individual
(USD)

2

0.2

0.2

Middle
Buyer
Consolidator

2

0.4

0.4

Retailer
Exporter
Importer

7
1
3

Fisher
Primary
Buyer

1.3
1.7
6.8

1.2
1.7
6.4

Sample
Size
5
1

Mean Selling
price/individual
(USD)
0.2
1

Median Selling
price/individual
(USD)
0.1
1

2

0.8

0.8

1

2.3

2.3

5
1
3

4.8
5.2
14.1

3.5
5.2
15.7
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Economic importance of the seahorse fishery and trade
The economic importance of seahorses varied widely by region. Seahorses were landed as bycatch in most
areas, and likely represented only a minor source of income in comparison with earnings from the sale of
food fishes. Where seahorses were targeted, however, the income they provided could be significant. Two
diving fishers in the Palk Bay region estimated that during the approximately four-month peak season
(see Target fishery for dried seahorses in India), seahorses represented approximately 60-70% of their
income. One of these fishers further suggested that during the offseason, those fishers who switched to
dragnetting could still earn 5% of their livelihood from seahorses.
Dried seahorse traders typically dealt in seahorses as a secondary or minor component of their business.
Traders (Levels 2, 3, and 4; n=7) estimated that seahorses represented between 1-5% of their income. The
exception was in the Palk Bay region, where a diver who was also a primary trader reported earning 2025% of his income at times from seahorses, and a consolidator (Level 4) stated that seahorses were the
most valuable of his products, representing 60% of his earnings. Traders in other areas frequently cited
limited seahorse supply as the reason why seahorses were such a minor component of their trade.
Exporters in Chennai emphasised that they derived their primary earnings from shark fins. They noted
that seahorses and shark fins were equivalent in value, but that shark fins were available in much greater
quantities because they could be obtained throughout India, whereas seahorses were primarily only
available from parts of Tamil Nadu. Only one smaller exporter was willing to discuss the economic
importance of seahorse exports for his business and estimated that seahorse and pipefish exports
combined represented 10% of his income.
Within the live trade, seahorses were likely only a minor source of income for both fishers and traders.
Fishing for live seahorses typically occurred either during a very limited seasonal period, or on a per-order
basis (see Target fishery for seahorses in India). Traders indicated that seahorses accounted for a
relatively small proportion of fishes in the live marine trade. One local trader (Level 2) in Tuticorin stated
that seahorses represented less than 10% of fishes he collected. At the next trade level, a middle-trader
(Level 3) in Chennai reckoned that only 5% of his earnings were derived from marine ornamentals, and
that seahorses represented only 1% of those fishes.
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Conservation concerns about seahorses in India
•
•
•
•

Seahorses were facing pressure because of increasing trade, consequent upon a declining sea
cucumber fishery and increasing demand for seahorses.
The number of traders and prices for seahorses were increasing.
Seahorse catches were mostly declining, though seahorse sizes were largely the same.
An increase in the number of trawlers and fishing crafts in general was perceived to be further
damaging seahorse populations.

Expanding trade of seahorses in India
At the time of the surveys in 1999, based on our interview data, it appeared that the Indian trade in dried
seahorses was expanding.
The trade in seahorses had originally emerged along the Tamil Nadu coast as sea cucumber resources
declined (Marichamy et al. 1993). In our surveys, we also found that increased demand at the export level,
combined with higher prices for dried seahorses since the early to mid-1990s, had translated into
increased demand and interest in seahorses at the local level.
In Tamil Nadu, five of ten seahorse traders who talked about changes in the number of seahorse traders
noted that the number of seahorse collectors had risen markedly (mean=560%, SD=391.8) over the
previous five to fifteen years. Three other traders in Tamil Nadu reported that there had been an increase
in the number of seahorse traders over the previous 10 to 15 years, but could not quantify the magnitude
of change. In Rameswaram, a fisher stated that he had formerly discarded seahorses because they were
considered worthless items in trawl bycatch, but had begun to sell them over the previous five years
because of the growing numbers of visiting Level 2 traders who wanted to buy them.
Fishers had long been targeting seahorses in the Palk Bay region, but increased demand led fishers to
retain seahorses from more gear-types. Three divers in the Palk Bay region stated that they began to
target seahorses more specifically because they represented a more guaranteed source of income than
declining local sea cucumber populations, a finding consistent with Marichamy et al. (1993). Two of these
divers went further, stating that they targeted seahorses for 75% of the time they went diving, and that if
they went fishing for seahorses, they never returned empty-handed.
Overall, of the eleven respondents (ten traders and one fisher) – all from the state of Tamil Nadu and
Union Territory of Puducherry – who talked about the changes in the number of traders, nine
respondents stated that the number of traders had had increased in the previous 10 to 15 years. Two
respondents stated that the number of traders had remained the same over the same time period, while
no respondent reported a decrease in the number of traders.
In our 1999 surveys, 24 respondents (7 fishers and 17 traders), in four states (Tamil Nadu, Kerala,
Maharashtra and West Bengal) and one Union Territory (Puducherry), commented on temporal changes
in demand and/or the scale of the trade. Two-thirds of respondents (n=16 of 24) commented that the
demand for seahorses had increased over the previous three to fifteen years. In contrast, five respondents
(of 24 who responded) stated that the demand for seahorses had decreased over the previous one to
fifteen years, attributing it to reasons such as foreign traders no longer wanting seahorses. Two traders
dealing with dried seahorses stated that the demand had remained the same in the previous 10-12 years,
and one trader stated that the demand was variable with time. Anecdotal information suggested that in
response to rising demand, the seahorse trade may have also commenced in Gujarat, although none of the
fishers we interviewed from that state reported having ever sold seahorses.
45

2020 Fisheries Centre Research Report 28(3)

Six of the nine buyers surveyed in the Palk Bay region who commented on changes in the volumes they
traded indicated that they obtained greater quantities of seahorses over time. Two of these buyers noted
specifically that many more fishers had entered the trade as prices had increased. A trader in nearby
Tuticorin reported that the volumes traded by each individual lower level trader were decreasing with
increased competition at the local level.
An additional, means through which seahorses were increasingly utilized, although indirectly, was
through the sale and use of trawl bycatch for production of fishmeal and fertilisers (see Incidental catches
of seahorses by trawlers). Although many seahorses landed by trawlers were already dead, the emergence
of this market for seahorses may have meant that those seahorses that were still alive were not returned to
the water as they had been historically.
Live seahorse traders in Mumbai, Tuticorin, Chennai, and Kolkata (n=6 of 15 interviewed) indicated that
marine ornamental fishes had gained popularity within the Indian market since 1995. Two traders also
commented on the influence of satellite television in causing an increased demand for marine fishes over
the previous three years (see Uses of seahorses in India). Within this developing market, five of six live
seahorse traders suggested that demand for seahorses had been increasing over the previous two to three
years, and only one respondent thought that the demand was declining though he did not define the time
period over which the decline had occurred.
Changing value of seahorses in India
Traders interviewed could not arrive at a consensus on temporal trends in seahorse prices. Based on 20
responses from traders across various trade levels dealing with dried seahorses, 14 reported an increase in
prices, four a decrease, and two stated that prices had been variable over the previous decade. Some of the
contradictions may have arisen from size differences; one consolidator stated that while the price of the
biggest seahorses remained the same, prices for large seahorses had decreased, while that for small
seahorses had increased compared to 10 years previously.
Among the traders, three Chennai exporters who commented on changes in seahorse rates (of a total of
four exporters from Chennai) estimated that values had increased by approximately ten times since the
beginning of the 1990s. This discrepancy may have been related to the time scale of comparison, as prices
in the mid-1990s may have declined because of the impact of economic crises in Singapore and in Hong
Kong, the primary export markets for Indian seahorses. One middle-trader stated that the prices were set
by the exporters. None of the Chennai exporters, however, offered any comments relating to decreased
export values.
Trends in live seahorse prices were unclear. One Level 2 trader in Tuticorin stated that the selling price of
seahorses had increased by 40% over the previous 14 years, whereas an importer in Kolkata stated that
prices had decreased by 78% in the previous 12 years. This decrease was likely due to increased
availability and supply of local seahorses.
Overall, after accounting for inflation, of the 35 respondents (fishers and traders) who provided
information in our surveys about changes in the prices of seahorses (both dried and live, and either
buying or selling), 9 respondents (1 fisher and 8 traders) stated that there had been a decrease in the price
of seahorses (n=9, mean=57.2%, SD=25.9) over the previous 1-14 years (n=9, mean=6.7 years, SD=4.9).
However, 20 respondents (7 fishers and 13 traders) stated that there had been a mean increase in the
prices of seahorses by 372% (n=20, SD=554) over the previous 0.5-15 years (n=10, mean=10 years,
SD=3.3). Only four respondents (two fishers and two traders) of the 35 stated that prices had been
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variable over the previous 4-10 years (n=4, mean=8 years, SD=2.8), and two respondents (both fishers)
stated that the price of seahorses had remained the same over the previous eight years.
Effect on seahorses by region
Of the fishers who responded to questions about changes in catches (n=108), 43 stated that catches of
seahorses were the same; 46 stated that catches had declined by a mean of 68% (n=27 respondents who
were able to quantify declines, SD=182.15) compared to a mean of 11 years previously (n=42, SD=12.5 of
those who could quantify the time frame). In contrast, only 11 fishers reported an increase in seahorse
catches, of whom only one fisher was able to quantify the change (1025%), over the previous 1.5-15 years
(n=11, mean=9.5, SD=4.1) possibly because more effort was expended to obtain seahorses as a result of
the increasing demand.
Some key findings related to reported temporal changes in seahorse populations were that:
•

•

•

•

•

Trade surveys in the Mumbai area of Maharashtra suggested reductions in local seahorse
populations and catches (n=8 of 9), with catch reductions estimated at between of 40-70% over
ten years. No seahorses had been seen in Versova since the 1970s, perhaps as a result of local
pollution and extensive trawling, which also reportedly affected other benthic fauna, according to
the resident of the local fishers society.
Respondents in Ratnagiri, Maharashtra described markedly reduced seahorse catches (n=11 of
15), noting that seahorses had stopped coming into shore and the local estuaries. Water quality
and changes in tidal currents due to jetty construction were cited as probable agents of decline.
Fishers in Karwar, Karnataka stated that seahorse catches had declined (n=8 of 9), with declines
typically estimated at between 50-80% over two to 15 years. Potential factors mentioned were
overfishing and habitat damage through dredging.
Fishers and traders in the Colachel region of Tamil Nadu indicated that seahorse catches and/or
supply had declined (n=9 of 11), and estimated reductions of 40-95% over approximately 7-15
years. Overfishing was named as a probable factor responsible for diminished supplies of marine
products in general.
Respondents in Puducherry and Cuddalore described shrinking seahorse supplies (n=8 of 11),
with reductions in catch of 30-60% over 3-15 years.

Respondents who felt that seahorse supplies landed or traded had increased or remained unchanged
generally fell into three categories: fishers who had increased their fishing effort (through gear changes or
increased time spent fishing); fishers who had previously been unaware of demand for seahorses, and so
had not historically noted catch volumes; and traders who had expanded their operations and bought
from an increasing number of fishers (particularly in the Palk Bay region where more fishers had begun to
land seahorses).
Of the fishers and traders who commented on temporal changes in the size distribution of seahorses
(n=69), 57 respondents (83% of those who answered) stated that they had not observed any changes in
seahorse size (Table 14). Exporters (n=3) noted that neither seahorse size nor the number of individuals
per kilogram had changed over a period of ten years. Amongst the fishers (n=52), 42 respondents (81%
who answered) stated that the size of the seahorses remained the same, five stated that the size had
decreased, four fishers were unable to tell if the sizes had changed, and only one fisher stated that the size
of seahorses had increased. These changes were typically described as having occurred over a period of
10-15 years prior to 1999 (Table 14).
47

2020 Fisheries Centre Research Report 28(3)

The most suggestive reports of changing seahorse size came from fishers in the Thiruvananthapuram and
Kollam regions (n=3), who remarked that 10-15 years previously, they stopped finding large (17.5 -25 cm)
seahorses. The large seahorse species H. kelloggi was still occasionally caught in the Thiruvananthapuram
region.
Other issues
Fishers who reported a decline in seahorse catches (n=45) were generally either unaware of the reason for
seahorse declines (n=5) or provided no reasons for the declines (n=24). However, those who did give
reasons mentioned an increase in the number of trawlers in operation, the small mesh size used by
trawlers, and the impact of trawlers on bottom habitats (n=5).
Respondents also identified factors such as the loss of habitat (n=1), pollutants and effluents from
industry (n=2), dredging for ports (n=1), an increase in the overall number of boats in operation (n=1),
and changing climate (n=1) as potential factors that had contributed to seahorse population declines.
Respondents cited causes of decline that included direct exploitation (e.g., of corals and mangroves),
benthic disturbance due to dredging and trawling, and the discharge of domestic and industrial wastes.
Pollution in the Gulf of Mannar was recognised by the mid-1990s as a severe enough problem to threaten
pearl-farming efforts in Tuticorin (Anon. 1996). The President of the local Fishery Society in Versova
(Maharashtra) explained that pollution and intense trawling had contributed to the disappearance of
bivalves, polychaetes, and other benthic fauna from the area’s waters. One particular region of concern
was Gujarat, where growing industrialisation had reportedly resulted in the extensive destruction of
mangrove forests, and the release of toxic wastes into the sea (N.D. Chhaya, pers. comm, 19 August 1999).
A fisher in Sikka, Gujarat, explained that prior to 1994, he frequently found seahorses on coral islands in
the Gulf of Kutch, but had not seen any since that time. He attributed their disappearance to pollution
from pipelines supplying nearby factories and refineries and added that other fishes and oysters had also
declined noticeably, thereby affecting the livelihood prospects of local fishers.
Captive breeding of seahorses in India
Small-scale, short-term seahorse culturing projects had been carried out by researchers in India.
Aquaculture projects in Karnataka and Maharashtra had focused on species within the H. kuda complex.
The Central Marine Fisheries Research Institute (CMFRI) research centre in Karwar began research on
seahorse food and feeding in 1998. Pregnant H. kuda-type males were purchased from local fishers, and
the juveniles reared to 2-3 cm length. After several months, the project was abandoned due to lack of
funding (M.K. Anil, personal communication, August 5, 1999). The Marine Biological Research Station of
Konkan Agricultural University in Ratnagiri (Maharashtra) maintained locally caught seahorses for
display in their aquarium, but had little success with attempts to breed them (S.G. Belsare, personal
communication, August 11, 1999). Scientists in Annamalai (Tamil Nadu) and Tuticorin had also expressed
interest in culturing seahorses.
Ratnagiri seahorses were also the subject of doctoral research on reproductive behaviour and breeding, at
the Central Institute of Fisheries Education in Versova. However, the thesis was discontinued, partly due
to difficulties in obtaining broodstock.
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Comparison with 1995 findings
The surveys conducted in 1999 were carried out over a broad geographic area, including the western
coastal states (Gujarat, Maharashtra, Goa, Karnatakam, and Kerala), and covered previously unsurveyed
localities within Tamil Nadu and Kolkata. In comparison, surveys in 1995 (Vincent 1996) focused only on
the Rameswaram and Palk Bay regions. Beyond simply geographic scope, the 1999 surveys were able to
expand our knowledge in a number of ways; specifically, they:
• Distinguished a minimum of six species that occur or occurred historically in India, adding H.
kelloggi, H. histrix, to those noted in 1995;
• Revealed an extensive incidental trawl fishery that supplied dried seahorses, including vessels that
landed in Kochi and Kollam in Kerala, and the Tamil Nadu localities of Colachel, Kanyakumari,
Nagapattinam, Cuddalore, and the Union Territory of Puducherry;
• Highlighted dragnet fisheries in Rameswaram, Mandapam, and the Palk Bay region as additional
sources of significant quantities of dried seahorses to the trade;
• Determined that seahorses were landed incidentally in a wide range of gear-types, with some
retained for trade and others simply discarded or sold with other fauna for use as fertiliser or
fishmeal;
• Identified target fisheries for live seahorses in Ratnagiri and Tuticorin, and noted reports of live
seahorses supplied from Rameswaram, Mandapam, and Kilakarai;
• Identified a domestic curio trade for seahorses within India, with one major consolidator in
Kanyakumari reporting annual seahorse sales volumes of at least 100 kilograms;
• Identified domestic aquarium markets for seahorses within India, including illegal imports of live
seahorses from Bangkok and Singapore through Kolkata;
• Revealed a probable additional seahorse trade in the Andaman Islands, although this was neither
confirmed nor quantified;
• Discovered the worrying practice in which local traders treated and/or stored seahorses with DDTcontaining pesticides in order to prevent insect damage;
• Determined that seahorse exports were likely shipped to Hong Kong and China, as well Singapore
and Malaysia;
• Obtained first-hand information from major Chennai exporters of dried seahorses and pipefishes.
This research was also the last comprehensive survey of syngnathid fisheries before a government ban on
their catch and trade in 2001.
Based on the findings of this survey, the Indian seahorse trade appeared to be about three times as large
as previously estimated. Findings from Vincent (1996) suggested conservative minimum export quantities
of dried seahorses on the order of 3.6 tonnes annually, primarily based upon surveys in the Rameswaram
and Palk Bay regions. Estimates based on trade volumes reported during 1999 surveys suggested
minimum annual export quantities of approximately 10 tonnes. The apparent increase from the earlier
study was probably due to both more comprehensive surveys and increased local demand and interest in
catching and trading seahorses (see Conservation concerns about seahorses in India). Our estimate was
supported by catch monitoring in a later study, which estimated the total landings of seahorses from
Tamil Nadu (Palk Bay and Gulf of Mannar) at 9.75 tonnes in 2001 (Salin et al. 2005).
For regions surveyed in both 1995 and 1999, reported values paid to fishers were relatively similar.
Surveys in 1999 included areas where the largest (and most valuable) species, H. kelloggi, was caught and
therefore identified higher prices from those regions. Fishers who targeted seahorses in the Palk Bay
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region indicated in 1999 that seahorses represented a slightly higher percentage of their income than did
fishers in 1995. This difference may reflect sampling limitations or may be explained by fishers’ efforts. In
1995, Devipattinam fishers said that they searched for seahorses while fishing for shells, sea cucumbers,
and fishes; in 1999, in contrast, fishers preferred to focus fishing efforts solely on seahorses, because they
represented a more guaranteed daily income than did sea cucumbers or shells. When seahorse fishing
first became popular in the Palk Bay region, sea cucumbers were already in decline (Marichamy et al.
1993), and seahorses appeared to have become a more significant source of income over time.
Prices reported in 1999 for seahorses at other levels of the trade had not changed significantly since 1995
surveys. Prices may have increased after 1995, and then dropped again as a result of the economic crisis in
Asia in the late 1990s. The economic importance of seahorses to individual traders appeared to remain
constant, although the number of traders reported to be operating in Palk Bay and Rameswaram had
increased.
The incidental trawl fishery for seahorses in Rameswaram may have expanded from 1995, and as a result
seahorse may have been subject to heavier fishing pressure. In 1995, about 410 trawlers were operating in
Rameswaram (Vincent 1996), but by 1999, approximately 750-800 trawlers were in operation. Trawlers
in this fishery appeared to land larger quantities of seahorses than in other regions surveyed. This
increasing concentration of boats may have had significant effects on local seahorse populations,
particularly because awareness of seahorse value among Rameswaram trawl fishers appeared to have
grown after 1994.
The 1995 surveys suggested that seahorse size in the Palk Bay region had decreased in comparison with
earlier research conducted in the area (Vincent 1996; Marichamy et al. 1993). Findings from the 1999
surveys, however, indicated that average-sized seahorses were about the same size as in 1995, with
approximately 350-450 seahorses per kilogram.
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Conclusions for India
At the time the 1999 surveys were conducted, a major seahorse fishery operated in southern India.
Seahorses were landed as bycatch along both coasts of India, and reportedly also from the Andaman and
Nicobar Islands and Lakshadweep Islands. However, the dried trade was primarily from target fisheries,
by diving, and bycatch in Tamil Nadu, particularly in Palk Bay and the Gulf of Mannar. Seahorses landed
as bycatch in some areas of Kerala were also sold into the dried trade, through traders in Tamil Nadu. In
other states, landed seahorses landed were rarely retained for trade. Highly variable catch estimates
indicate that target and bycatch fisheries landed between 4 and 37 million seahorses annually, although
not all were retained for trade.
In 2001, a complete ban on seahorse fishing and trade was enacted, though seahorses continue to be
caught in non-selective fisheries with the trade pushed underground. Hong Kong Customs data did record
limited dried seahorse imports from India in 2003 and 2004, albeit less than in the years before the ban,
and the Hong Kong Census and Statistics Department reported dried seahorse imports from India as late
as 2012.
Trade surveys from India in 1999, uncovered the greatest dried seahorse exports by weight of any country
previously studied (global: Vincent, 1996; East Africa: McPherson and Vincent, 2004; Vietnam: Giles et
al., 2006; Latin America: Baum and Vincent, 2003; Australia: Martin-Smith and Vincent, 2006; Malaysia
and Thailand: Perry et al., 2010). India was a major source of dried seahorses and pipefish, at least prior
to 2001, for the international TCM trade. During our surveys, we found that the vast majority of seahorses
caught in India were destined for the export market, with only a minor curio and folk medicine trade
within India. We also found that significant quantities of dried seahorses (at least 12.58 tonnes and
approximately 5.03 million individuals) were exported through Chennai and Kilakarai, primarily to
Singapore and Hong Kong, and reportedly also to mainland China and Malaysia.
The live seahorse trade in India largely supported the domestic aquarium market and was supplied by
both locally caught seahorses from Maharashtra and Tamil Nadu, and imported seahorses, although the
import of marine ornamentals was officially restricted in the 1990s. Imports may have gone through
unofficial channels, by carriers who transported marine ornamentals in personal luggage on airplanes.
There did not appear to be a major export of live seahorses from India. In fact, relatively few seahorses
were collected and sold for the aquarium trade in India because of the expense and challenges associated
with maintaining these fish.
Official export records collected by MPEDA appeared to under-represent the true magnitude of trade,
both in comparison with official import data from Hong Kong and with fishery estimates. Again, it is
unknown how the 2001 ban on seahorse fishing has affected the supply of seahorses from India, except to
note that it has rarely appeared as a source in official trade statistics since that year.
The conservation consequences of the Indian seahorse trade remain uncertain. Reported declines in
seahorses were attributed to overfishing, an increase in the number of trawl boats, and habitat loss. The
apparent increase in seahorse trade volumes in some regions may have been the result of increased
fishing effort or of heightened awareness of the economic values associated with seahorses. The catch and
trade of seahorses was at a magnitude much greater than had previously been determined and was
particularly linked to bycatch in trawl fisheries. In the absence of regulating such non-selective fisheries,
threats to seahorses are likely to continue even with a ban.
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Appendix
Appendix I: Estimates of the number of dried seahorse individuals kilogram-1, according to traders interviewed in
1999.
Individual seahorses per kilogram
20
30-40
40-50
50
50-60
67
60-70
60-90
100
120
125-150
125-200
150
200
250-300
300
300-400
350-400
300-450
350-450
380
400
400-420
380-460
400-450
333-500
400-500
500
600-700
800
700-900
800-900
900
950
800-1000
900-1000
1000
>1000
1000-1200
1000-1500
1500
2000
3000
5000

Number of traders reporting
1
1
3
2
2
1
1
1
1
1
1
1
2
2
2
1
4
1
1
1
1
3
1
1
1
1
1
2
1
1
1
1
1
1
2
2
1
3
1
1
2
1
1
1
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Appendix II: Classification of levels in the trade chain (Adapted from Kuo et al., 2018)

Fisher
Primary Buyer
Middle Buyer

Trade
Level
1
2
3

Consolidator
(Wholesaler)

4

Exporter

5

Retailer

5

Definition
Source where the seahorse first enters the market
Buys only from fishers. Sells to other levels higher up
Buys from fishers, primary buyers, other middle buyers,
consolidators, package. Sells to consolidators in bigger cities
Larger buyer. Collects from other levels and redistributes
seahorses locally to retailers. Sells large volumes to retailers
and/or exporters.
Buys mostly from consolidators, but may buy from any level.
Sells abroad.
Buys from any lower level, but also in his/her own shop
(e.g., traditional medicine, souvenir, aquarium). Sells
domestically.
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