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Abstract
Seahorses are listed under Appendix II of the Convention of the International Trade of
Endangered Species (CITES), thereby limiting their exports. Despite this, many
populations face overexploitation in international wildlife trade for use as curios, in
aquaria and, most prominently, as part of a growing trade in Traditional Chinese
Medicine.
Many of these species are listed as Data Deficient and the West African seahorse,
Hippocampus algiricus, is no exception to this. In the past 20 years there has been an
emergence of seahorse trade from West Africa; in 2010 alone, imports of over half a
million seahorses were declared by Hong Kong, China and Taiwan from Senegal and
Guinea. This growing trade has elicited concern from CITES, bringing Hippocampus
algiricus under significant trade review.

This thesis reports the findings of the first ever study into the seahorse trade in West
Africa. Interviews were conducted in Senegal during May and June 2012, with 135 fishers,
fisheries officials and traders. The study is the first on this species and provides baseline
information regarding the biology, ecology and trade of Hippocampus algiricus. It is
hoped this understanding can be applied in direct conservation and management.
Seahorses were found to be caught as a purely incidental by-catch in Senegal. Estimates
of trade were over 3.5 tonnes each year, with high levels of artisanal fishing effort largely
contributing to the volumes of seahorses caught. Accounts of decline in catch and size
were reported in both trading and non-trading regions, indicating that wild populations
may be suffering from such high levels of unregulated off-take.

These results provide the much needed data for the Senegalese CITES authorities, thus
enabling the planning and implementation of appropriate trade management. Close
monitoring of populations and future trade developments are also essential at a regional
level in order to assess the long-term sustainability of seahorse off-take.

Word Count: 12,467
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Introduction
1.1 Wildlife trade
The wildlife trade is a fast growing multi-billion dollar industry. Globally it is hugely
significant in generating benefits for poorer people in less economically developed
regions, but when not properly managed becomes an industry of unsustainability (Roe
2008). In 2009, the estimated value of global imports was over USD323 billion (TRAFFIC
2009). This figure is comparable to the estimate USD322bn retail value of the narcotics
industry (UNODC 2005). Despite the high value of wildlife trade it is often the poorest
people and households that are most dependent on wildlife products, yet reap a small
part of its benefits (Prescott-Allen and Prescott-Allen 1982). As the human population
continues to expand rapidly, increasing pressure is put on these wild resources. This
threat is exacerbated by the fact that the scale of trade is often largely unknown and
exercising control over its movement is difficult.
In 1975 the Convention for the International Trade of Endangered Species of Wild Flora
and Fauna (CITES), came into force in order to try to combat the threat presented to
species by international trade. Currently there are 175 parties to the convention. Despite
its widespread uptake, the system is often open to fraudulent documents and permits
(pers.comm M.Doumbouya 2012), low penalties and widespread smuggling. Perhaps the
most recently publicised issue in both the scientific literature and wider media is the
international trade in bushmeat. Described as a ‘biodiversity conservation crisis’ (Bennett
et al. 2007), meat of wild CITES-listed species is smuggled both nationally and globally. At
Paris' Charles de Gaulle airport alone, an estimated five tonnes of bushmeat were
smuggled through each week in personal baggage during 2008 (Chaber et al. 2011).
Despite an increasing awareness to the growing issues of unregulated wildlife trade,
response is often slow and solutions difficult. Meanwhile, the trade in diverse wildlife
products continues and new markets rapidly emerge.
1.2 The trade in marine wildlife
Marine and coastal species include many of those of the greatest economic value to man,
yet only a small proportion of taxa are covered by CITES (Wells and Barzdo 1991).
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Arguably the best protected marine organisms are marine mammals, whose exploitation
is controlled by a number of international treaties and agreements. The International
Whaling Commission (IWC) was set up in 1946 with the intention of conserving whale
stocks and ensuring the orderly development of the whaling industry (IWC 2012).
Concomitantly, serious concerns were expressed regarding the global status of marine
turtles following their heavy exploitation for centuries for their meat, eggs and ornate
shells. In 1981 the entire Chelonid family was CITES Appendix II listed (Wells and Barzdo
1991). As a result of international conservation efforts and awareness raising some
populations are showing signs of recovery (Hays 2004; Marquez et al. 1996). However,
trade in Chelonian products remains highly profitable, valued at an estimated USD5
million in the early 1990s (Broad 2001). Meanwhile markets for a host of other marine
products continue to expand, such as shark fisheries, for their fins (Clarke et al. 2006) and
manta rays, for their gill rakers which are used in Traditional Chinese Medicine (TCM)
(Hilton 2009). This marine wildlife trade is occurring at a global scale and largely
uncontrolled.
Trade in marine mammals, turtles and, to a lesser extent, sharks has been well
documented compared to some smaller marine organisms (Clarke 2006, Clarke et al.
2006, Hays 2004). Individual reef fish, corals, molluscs, crustaceans and other
invertebrates are usually much smaller but represent a significant volume. The global
value of the trade in aquarium fish alone is an estimated US$750 million (Broad 2001).
Many of these species are r-strategists, producing large numbers of offspring and are
often short-lived. It is therefore perhaps unsurprising that typical r-strategists like
molluscs and crustaceans account for nearly 40% of the value of the world fishery trade
(Caddy 1989). Despite their high reproductive output, unregulated off take may be
driving population declines for many of these species (Dias et al. 2011).
1.3 Seahorse trade
Syngnathidae; seahorses, seadragons, pipefish and pipehorses represent a family of
species vulnerable to population decline due to features of their life histories and
behaviour (Foster and Vincent 2004). Seahorses are threatened by three key
anthropogenic factors: target fisheries, by-catch and habitat degradation. Target fisheries
10

for seahorse are predominantly for live aquaria and represent a small proportion of the
international trade. Conversely seahorses trapped as a result of by-catch, primarily from
shrimp trawling vessels, are estimated to represent 95% of the trade (Vincent unpub.)
This extraction of seahorses is large and unsustainable, with tens of millions of individuals
being removed each year (Vincent et al. 2011.). This vast off take coupled with increasing
degradation of habitat is overcoming the resilience of local seahorse populations and
causing global declines (Vincent et al. 2011). Moreover, many of these anthropogenic
threats also impact significantly on other small bodied fish and coastal species. These life
history features, and charismatic form, mean that seahorses are often used as a flagship
to garner international awareness and local support for marine conservation (O’Donnell
et al. 2010; Scales 2010, Vincent et al. 2011)
1.4 Current policy for seahorses
All seahorses, Hippocampus spp., were CITES appendix II listed in 2002, with
implementation in 2004 (CoP-12, 2002). Since then all nations that are signatory to CITES
have been required to submit export and re-export records for seahorses. As a result
there is an official database which can be used a basis for understanding patterns in
global seahorse trade. However, as for many other CITES listed species, official records of
volumes may not represent the actual trade, in species, volumes or routes (Wells and
Barzdo 1991). A review of trade surveys holds global estimates of annual dried seahorse
trade between 39-67 tonnes per year (Vincent et al. 2011), compared to CITES records
(2004-2008) of 16-49 tonnes of dried seahorses per year. This difference between official
records and export estimates should be considered when assessing a species population
status and the full extent of the trade. This difference is not indicative of “unpermitted”
trade due to the uncertainties in data collection methods, which involve extrapolations of
CPUE (catch per unit effort) data from interviews. The unquantifiable nature of threats
such as these, coupled with the difficulties of conducting a formal population assessment,
has meant that many seahorse species remain Data Deficient on the IUCN red list.
1.5 Study Species: Hippocampus algiricus
To date 47 species of seahorses (Hippocampus species) have been described (S.Lourie, in
litt.). One of these, Hippocampus algiricus, is native to the coast of West Africa and is
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believed to be found from Senegal to Angola, with a suspected distribution also in Algeria
(CITES 2002). During this study the species was re-listed from Data Deficient (IUCN 2002)
to Vulnerable (S.Wiswedel pers.comms 2012). The species is primarily known from
museum specimens (ICUN 2002), nothing is known about the species’ habitat and
ecology or any threats to the species.

1.6 Hippocampus algiricus: CITES significant trade review
Parties to CITES have a certain number of responsibilities to uphold. These include
confiscation of illegally-traded or –possessed specimens of CITES listed species, record
keeping of exports and providing the Secretariat with annual and biennial reports (CITES
2012). When an Appendix II listed species is traded, the Scientific Authority of the state
of export should advise that the export will not be detrimental to the species’ survival;
this is called a Non Detriment Finding. The management authority of a state is
responsible for granting export permits for specimens of species (CITES Article IV).
Following COP-15 in 2009, the secretariat requested that UNEP-WCMC produce a
summary from the CITES trade database of the annual net exports of Appendix II listed
species over the last 5 years. This was presented at the CITES 25th Animals Committee
meeting in Geneva July 2011. From this the committee was then invited to select those
species of priority concern for review. On this basis Hippocampus algiricus was selected
due to the identification of a sharp increase in trade (CITES 2011). Based on this
preliminary review, all range states were asked to report on the sustainability of their
exports. All states failed to respond to the request for information and convince CITES
that they are managing their exports sustainably. Consequently at the following CITES
meeting in March 2012 all range states were moved through to Significant Trade Review
(CITES 2012)
Of the range states brought under Significant Trade Review, Senegal was one of largest
exporters of seahorses, and therefore forms the focus of this study. Hippocampus
algiricus is the only species officially documented to be exported from Senegal (CITES
UNEP-WCMC). Reports however indicate that the short-snouted seahorse Hippocampus
hippocampus, has also been found in this region (Lourie et al. 1999). There is a dearth of
information surrounding seahorses from Senegal or other parts of West Africa. Research
12

is urgently needed to reveal information regarding not only H. algiricus’ distribution,
biology and trade in this region but also that of other species (Vincent et al. 2011).
1.7 Study Focus: West Africa
World fisheries are experiencing issues of open-access, co-ownership with high discount
rates and the payment of subsidies to fishers (Pauly et al. 2002). These examples of
overcapitalisation are all evident in Senegal’s fisheries. Significant advances in resource
capture by fisheries are driving a rapid decline in the very resources the industry is reliant
on. We are witnessing the knock-on effect of this overutilization as 52% of global stocks
are fully exploited (FAO 2007). Increasingly, demand is being met by resource
exploitation in developing countries (Conver and Dong 1998). This is particularly true of
the West African coast, where nutrient-rich waters form part of the Canary Current Large
Marine Ecosystem (CCMLE). These are highly productive, making them valuable fisheries
resources (Aristegui et al. 2009)
In 1996 the EU paid USD229 million for access agreements with Africa (IFREMER, 1999).
Large pay outs such as these are attractive to countries with weak economies but also
exacerbate issues of open-access to resources and proper regulation. Legal fishing on
such a vast scale is further hampered by the rife illegal unreported and unregulated
fishing (IUU) (Erceg 2005, MRAG 2010 report, EJF 2012). Global losses as a result of IUU
are estimated to be between USD10bn and USD23.5 billion annually (Agnew et al. 2009).
Developing countries are those most at risk due to weak governance and generally poor
stock management. Total estimated catches in West Africa may be 40% higher than
reported catches because of the additional IUU off take (Agnew et al.2009). The
economic losses suffered by artisanal and industrial fisheries as a direct result of IUU
fishing are significant and felt along the commodity chain.
This unchecked off-take also has significant implications for the population demography
of non-target species due to the very nature of unregulated fishing. By-catch as a result of
IUU has resulted in the incident mortality of marine mammals in West Africa (MRAG,
2005). In addition to charismatic marine mega fauna, other critical components of the
ecosystem such as juvenile fish, reef fish and smaller species are also removed.
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These examples highlight the extreme pressure faced by both artisanal and industrial
fisheries sectors from both legal and illegal fishing. Therefore, it is perhaps unsurprising
that fishers are now looking to previously discarded species as an additional source of
income. In the last 10 years a trade has emerged of seahorses from West Africa, with
Senegal and Guinea identified as the primary contributors to the trade. There has been
no scientific study on seahorses in this region to date and trade shows no evidence of
being regulated (CITES 2011, CITES 2012). Despite international focus on African CITES
appendix I listed species like elephants and rhinos, appendix II listed animals like
seahorses represent 92% of species in trade (CITES 2002). Therefore, appropriate
monitoring and regulation of these wildlife resources is urgently needed.

1.8 Aims and Objectives

The trade in seahorses in West Africa has never been studied before. Senegal has the
second largest export record of seahorses, Guinea-Conakry being slightly higher (CITES:
http://www.cites.org/eng/resources/species.html). Elucidating the structure of the catch
in industrial and traditional fisheries and the subsequent trade is essential in order to
begin inferring the magnitude and impact of the seahorse trade in this country on wild
populations. Moreover, this will provide necessary information for local CITES authorities
and inform management decisions.

This study aims to:
1) Provide ecological and biological data on a previously unstudied species,
Hippocampus algiricus that can be used in addressing conservation needs.
2) Quantify the extent of seahorse trade by providing estimates of regional and
national catch.
3) Identify both domestic and international trade routes of seahorses from Senegal
4) Identify key threats to the species and any changes to wild seahorse populations.
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2. Background
2.1 Previous work in West Africa
The current bushmeat crisis in central and western Africa has generated a considerable
amount of focus on the region from international conservation (Bennett et al. 2007;
Cowlishaw et al 2005). Studies in this area have included assessment of current and
predicted changes (Barnes 2002), socio-economic factors surrounding the trade (Wilkie et
al. 2005) and identification of the main drivers (Brashares et al. 2004; Thibault 2003).
Given the pressure on West Africa’s fish stocks (MRAG-2010; IFREMER 1999) it is perhaps
unsurprising that correlations have been found between declining fish supply and
increases in bushmeat hunting in Africa (Brashares et al. 2004). Unlike the terrestrial
research in West Africa, coastal and marine research has been less species or
conservation driven. Instead, research focus has been more towards the details of
international policy and legislation in fisheries (Beck 2001; Deme 1996; Kaczynksi et al.
2002), issues surrounding human rights and access to resources (DuBois and Zografos
2012). There is a dearth of information surrounding the trade of non-consumable fish
from West Africa and these species’ biology and ecology.

2.2 Threats to seahorses
Despite the distinct morphology of seahorses, they have much in common with other
small marine fish species with respect to the threats that they face and the lack of
knowledge that exists surrounding their biology and ecology (Foster and Vincent 2004).
Comparative studies indicate that marine fish which are iteroparous, valuable, slow to
mature, have a limited geographic range or are distributed solely in areas of intense
fishing activity are at significantly higher risk of extirpation or extinction (Sadovy 2001).
Seahorses fall under a number of these threat criteria. They are often characterised by
low mobility and small home range sizes, for example Hippocampus whitei was shown to
have a median home range size of around 6-13.8m2 (Vincent et al. 2005). Seahorses also
exhibit lengthy parental care and mate fidelity. Most notably it is the male that becomes
pregnant, rather than the female. As a result of such life history traits they are more
vulnerable to the threat posed by overfishing. Moreover, (and perhaps more importantly)
15

seahorses provide more tractable study taxa than many other small fish species due to
their limited movement and site fidelity (Foster and Vincent 2004).

2.3 Understanding seahorse trade
The seahorse trade is directed at three major uses: the first is for use in traditional
medicine, particularly Traditional Chinese Medicine TCM (Tang 1987, Vincent 1996).
Seahorses are dried and used (whole or powdered) to treat ailments ranging from
asthma to impotence (Vincent 1996, Qian et al. 2008). Their texture, colour and size are
all attributes that can affect their value (Vincent 1996). Secondly, live seahorses are
traded to a lesser extent for aquaria, a demand which predominantly originates from
hobbyists (Roe 2008). Finally, seahorses are documented to a lesser extent within the
curio trade. A review of the marine curio trade into the US revealed that seahorses
allegedly originated from the Philippines, Mexico, India and New Zealand, with 99% of
imports being wild caught (Grey et al. 2005).
The most significant of these uses is in TCM, of which it represents c.95% of those in
trade. There is a lack of data recorded detailing non-food fishes caught, exported and
imported. Seahorses, are among the few for which records do exist, partly due to their
CITES listing. The expansion of the trade from the mid-1980’s into China has been partly
documented (Vincent 1996). Between 1993 and 1995 the first surveys investigating the
Syngnathid (seahorses, pipefish, pipehorses) trade were conducted (Vincent 1996). As
China’s population continues to grow rapidly, the demand for Syngnathid products has
followed and led to trade work being conducted across the world. A comprehensive study
in 2000 investigated the seahorse trade in central and South America (Baum et al. 2005).
The study revealed that live trade was dominated by Brazil, with Costa Rica, Mexico and
Panama also playing a role. These findings contributed to the CITES Appendix II listing of
seahorses. Studies have also been conducted in East Africa, Vietnam and India
(McPherson et al. 2004, (Giles et al. 2006, Salin and Yohannan 2005). These studies stress
the global extent to which trade is occurring. Identification of the extent of these threats
is essential in order for appropriate management of existing and emerging trade is
implemented.
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2.4 Conducting trade surveys and using local knowledge
Given the sensitivity surrounding the issue of wildlife trade, research methods used to
gather data on this topic must be carefully considered. The availability and reliability of
any trade information is influenced by a host of factors including the legality of the trade,
whether or not the species is CITES listed, local attitudes to wildlife trading, survey design
and research objectives. In the case of legal wildlife trade, CITES and Customs import and
export data can be used as a baseline, though often wildlife trade is either illegal or
conducted without permits. Direct observation and semi-structured interviews
(Cowlishaw et al. 2005) can provide information about different actors along the chain
and the variation in price. Chaber et al. (2010) showed that the costs to actors become
higher as they move up the commodity chain with the result that the collection of
detailed information becomes increasingly difficult.

Studies which target actors at the top end of the commodity chain are rare and costly,
thus allowing for growing recognition of the power of molecular techniques in providing
information about trade dynamics (Alacs et al. 2010; Baker 2008; Clarke et al. 2006).
More specifically, these can show where wildlife has originated and be used to identify
species. Such as the identification of supposed whale meat products in Japan as in fact
being cetaceans (Endo et al. 2005). A similar technique was used to identify seahorses
found in curio and TCM shops (Sanders et al. 2010). One of the limitations of such
methods is that they provide no information regarding capture, volumes or trade routes.
Given that the underlying driver of wildlife trade is people, arguably the best source of
information can be gained from personal interviews.

Rapid social surveys, questionnaires and semi-structured interviews, are all existing
methods used for researching wildlife trade (Cowlishaw et al. 2005, Giles et al. 2006, Lee
et al. 2006). Furthermore, the value of using local knowledge in scientific research has
been emphasized in recent years (Meeijard et al. 2011, Milner-Gulland and Rowcliffe
2007). In the context of fisheries, the knowledge provided by fishers can play a pivotal
role in development and implementation of fisheries management (Ames 2001, Rosa et
al. 2005). These techniques can be further developed to acquire quantitative
17

information regarding population density estimates (Perante et al. 2002), catch per unit
effort (CPUE) (Giles et al. 2006) and estimate of by-catch (Moore et al. 2010). Combining
methods which gain insight into local understanding of the environment, trade dynamics
and estimates of capture, are fundamental to unravelling the seahorse trade. Previous
studies on seahorse trade have successfully applied social methods of data collection,
primarily from semi-structured interviews conducted with fishers and traders, to
ascertain information regarding trade volumes, dynamics and the target species (Vincent
et al. 2011).

2.5 Study Site: Senegal
The capital of Senegal, Dakar, is located towards the middle of the country on the coast.
The port is the second largest in West Africa, the entry and exit point for international
trade, trans-Atlantic and commercial fishing (SIM-Senegal 2012). There are no official
records that indicate where in Senegal seahorses have originated from, similarly there is
no information on the biology or ecology of H. algiricus (or any other seahorse species)
off the coast of Senegal. Given that Dakar is where both the commercial port and
international airport are found, it can be inferred as a starting point for the country’s
export of seahorses. Of note is that the majority of Senegalese fisheries are artisanal,
contributing over 78% of total landings (FAO 1990-2000). While there is some estuarine
fishing, the majority is coastal (~85%) (Niassee 2006). See Figure 2.1 for major fishing
villages and those sampled.
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Senegal

Fatick

50 miles

0

The Gambia
Casamance

Figure 2.1: West Africa insert, with map showing sites surveyed along the coastline of
Senegal, administrative regions are shown in white.
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3. Methods
3.1 Surveys and interviews
Data were collected between May and June 2012 from 13 fishing villages and towns as
well as the commercial port of Dakar. Field work was conducted with a Senegalese
fisheries inspector who spoke French and Wolof, the primary local language in regions
surveyed. Ziguinchor and Kafountine in the Casamance region were surveyed by the local
research assistant due to travel restrictions to this area.
3.1.1 Snowball sampling: semi-structured interviews
Interviews were arranged with some fisheries officials and conservation practitioners
prior to arrival in Dakar. From this a snowball sampling approach was adopted
(Cowlishaw et al. 2005; Milner-Gulland and Rowcliffe 2007). Through this purposive
sampling method, fishers were identified by the village “poste de control” (fishing
authority) or village heads, from these interviews further contacts were made. Key
informant interviews also took place with fishers who were identified by a village
authority as having extensive experience and knowledge of fishing in the region. These
interviews often last 30-45 minutes, compared to general fisher interviews 3-20 minutes.
Interviews were conducted in French and Spanish (by author) or in Wolof (via a local
assistant). Commercial traders were identified by village collectors, fishing authorities
and other traders. Emphasis was placed on gaining representation across different levels
of the trade. Interviews were semi-structured, consisting of open-ended questions
structured around the premise of central probes (see Appendix 1 for questionnaires).
Interviews sought to obtain information on past and present trade routes, volumes,
values, demand, supply, and availability. Information was cross-checked during
interviews by rephrasing questions. Respondents who were considered to be unreliable
were excluded from the analyses. Local measures were recorded during interviews and
later converted, such as depth and currency.
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Table 3.1 Number of respondents interviewed by occupation within Senegal (n=-135).
Total does not reflect the sum of columns as some respondents were counted in two
categories.
SL

LP

MO

DK

PP

LS

NG

MB

NN

JL

DJ

ZNE

KF

Total

9
1

10
1

10
2

2
4

3

11
1

5
2

8

3
2

8
2

9
1

12
1

5

95
17

Respondent
background
Fisher
Fisheries Official

4
3
3

Conservation
Practitioner
Fish Exporter
Wholesaler

7

Boat Captain
(industrial)

13
1
3
146

Fish buyers/
Primary buyers
CITES
Curio seller
Total

1

2
3
2

1
1

7
2

11

11

1
15

3
1
24

3

1
13

7

4

1

2

1

1
13

6

13

12

13

5

3.1.2 Triangulation across and within trade levels
Triangulation is a method that can be used to reduce bias when gathering qualitative and
quantitative data in social research (Blaikie 1991). In social research if one relies too
heavily on one piece of data then we run the risk of undetected error. If multiple sources
of data lead to the same conclusion then we can increase our confidence. Triangulation
works on this basis and was adopted where possible during data collection in interviews.
Information was validated three different ways, between and across levels whilst
obtaining information regarding volumes, prices, changes etc. These were then compared
to explore the consistency in answers and thus the confidence in the information.
Table 3.2 Shows respondent by level. Note this only shows those respondents who said
they were directly involved in seahorse trade.
Respondent
Level 1
Level 2
Level 3
Level 4
Total

n
36
12
8
1
57
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The key actor groups were identified as Fishers (Level 1); Buyers (Level 2); Secondary
buyers (Level 3); Exporters (Level 3-4). Often people work at several levels
simultaneously: for example, someone who buys seahorses directly from fishers but also
buys from other collectors is operating at levels 2 and 3.
3.2 Site selection: at regional level
Dakar port was used as a base for establishing trade routes into the capital. From this
leads to fishing villages were followed, by adopting a snowball sampling technique (see
section 3.2.1). So as to sample the coastline comprehensively as possible, neighbouring
villages to those where contacts had been established were also visited on an ad hoc
basis (Figure 2.1). All interviews with commercial fishers and captains took place in Dakar
port. All other sites were artisanal fishing villages, defined as the Senegalese do as any
fishery in which a pirogue (dug-out wooden canoe) is used. The term applies to a range
of pirogues with capacities ranging from two to twenty people. Between 75-90%are
motorized (DuBois and Zografos 2012). All fishers interviewed along the coast used
motorized pirogues, only shrimp fishers in the estuary in Ziguinchor used non-motorized
pirogues.
Table 3.3: Names of survey sites and their identifying codes. Listed from the North to the
South of the country.

Name
Dakar
St Louis
Lompoul
Mboro
Popenguine
Nianling
La Somone
Ngaparou
Mbour
Joal
Palmarin
Djiffer
Kafountine
Ziguinchor, estuary

Village/town code
DK
SL
LP
MO
PP
NN
LS
NG
MB
JL
PL
DJ
KF
ZGE

Administrative Region
Dakar
St Louis
Louga
Thiès (North of Dakar)
Thiès (South of Dakar)
Thiès (South of Dakar)
Thiès (South of Dakar)
Thiès (South of Dakar)
Thiès (South of Dakar)
Thiès (South of Dakar)
Fatick
Fatick
Ziguinchor
Ziguinchor
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3.3 Species ecology and biological measurements
Information regarding species biology and ecology was acquired through interviews,
direct observation and measurements in the field. When specimens were encountered
their dry weight was recorded using a spring balance. Trunk length, tail and head length
were measured using callipers, as well as the sex and species (Lourie et al. 2004,
Appendix 2). A total of 37 specimens was measured for head, trunk length, tail length and
weight, as well as recording sex and if the male was pregnant (34 of these confidently
identified as H. algiricus, 2 as H. hippocampus and 1 unknown). These were opportunistic
measurements taken from single specimens encountered as well as through random
selection of individuals from larger quantities held by wholesalers.
Questions posed to fishermen included those regarding seasonality in the occurrence of
the species and its reproductive period. As well as depth, bottom type and associated
species. This was further confirmed by two outings with a three-person pirogue to
observe their fishing method, the habitat and to see the seahorses in natura.
3.4 Analysis and trade calculations:
Data were analysed using Microsoft Excel and Microsoft Access packages. For each region
the total number of seahorses caught and traded each year was estimated. This was
based solely on volumes reported from artisanal fishers due to their being too few
commercial fisher respondents. Volumes bought by levels 2-4 were not used to estimate
volumes for regions due to sample sizes n= <5 per village. However, metrics provided by
buyers (level 2) and secondary buyers (level 3-4) were used to examine and cross validate
estimates calculated from fishers responses. Information on trade was recorded in units
used by respondents (for example seahorses per week, per season) and later this was
converted to number of individuals and kilograms per year. Catch estimates were
converted into kilograms using the median weight of a dried H. algiricus individual
(0.0056 kg), as this was the prevailing species in trade.
3.4.1 Current volumes
Volumes were calculated for villages by taking the mid-point of ranges provided by
fishers, if a single value was provided that was used. Ranges provided were based on a
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catch per unit of time (i.e. week, day) given by fishers. This was the standardised to a
catch rate per day and then scaled up to give the total catch for that season by
multiplying by the total number of days during that season. The two seasons identified
by fishers were wet and dry. The number of days fishing in the wet season was based on
the period from 1st June to 31st October (152 days); the dry season was from 1st
November to 31st May (211 days). Some fishers reported rains starting as early as May
but ending in early October, whereas others defined the period as June to the end of
October. This standardisation of was adopted so as to account for regional variation.
Nearly all fishers reported going out to sea every day with the exception being Muslim
holidays. There are five public holidays (Muslim) during the year, three in the dry and two
in the wet season. Therefore, wet and dry season days were 150 and 208 respectively.
Annual catch rates per village or catch per unit effort (CPUE) estimates, where effort is
measured by fleet size, were calculated by multiplying median catch rate per day by the
number of boats (obtained from interviews and official government data), by the number
of days in that fishing period (Giles et al 2006).
Total number of seahorses caught in a village =
Catch per day x Number of days in season x Fleet size
A median was chosen, rather than a mean, because distributions of counts (number of
seahorses) tend to be skewed, making the median a more suitable measure of central
tendency (O’Donnell et al. 2010). Opportunistic fleet size data collection took place at
each village, these figures were estimates provided by the fisheries officer or fisheries
chief for the village. Due to the uncertainties in estimates of fleet size provided by village
fisheries chiefs, official data (Direction des Pêches Maritime 2012) was used when
available for that village, the only exception being La Somone where official data was not
available.

3.4.2 Changes over time
Fishers were asked to comment on any changes observed in seahorse catch over time.
Under IUCN red list criteria, declines in population sizes are calculated across a 10 year
period, or 3 generations, whichever is longer, with generation defined in a very particular
way (IUCN 2001). Information needed to assess the exact generation time, prescribed by
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the IUCN (2008) is unavailable for H. algiricus. Therefore, a 10-year time period was
chosen as default. To assist recall and gauge change over time, we helped each fisher
identify a significant point of reference 10 years ago, such as the creation of an MPA, a
drought period or the birth of a child (Means and Loftus 1991; O’Donnell et al. 2010).
Historical calculations of CPUE were calculated following the same method. The only
differences being the figures used for total days fishing per week and fleet size. Fishing
days per week was standardized as 6 days, as all fishermen reported increasing effort in
recent years. Historical artisanal boat data was taken from official registers of licensed
boats (Direction des Pêches Maritime 2012). The same method was used to scale up
catch volumes by region.
3.4.3 Prices
The currency in Senegal, the West African Franc (CFA) has a fixed exchange rate or
‘pegged rate’ to the Euro at 1 Euro = 655.957 CFA franc (Bloomberg 2012). Values were
calculated using an average exchange rate for the Euro to the Dollar for 2012 (0.8178
Euro: 1.289). Historical prices were provided by respondents on an ad hoc basis.
Therefore, average exchange rates were used for that specific year(s). Prices were
requested to be given in the currency of trade so as to reduce inaccuracies caused by
traders converting values themselves, generally seahorses were exchanged for CFA.

Table 3.4: Exchange rate based on average for that year taken (Source: x-rates [online]<
http://www.x-rates.com/> 2012)
Period
2012
2007
2005
2002
3.4.4 Comparison of CITES records

Rate
1 Euro = 1.289469 US$
1 Euro = 1.298481 US$
1 Euro = 1.312845 US$
1 Euro = 1.061266 US$

Whilst in-country the local CITES authorities were also visited to present the motives
behind the work and obtain export records which were used for comparison with official
CITES trade statistics (Appendix 3).
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Results
4.1 Biology
4.1.1 Seahorse species
All seahorses were referred to as “cheval de mer” or “Hippocampe” (in French)
alternatively they were known as “Fasou Geidj” in Wolof. In Dakar some of the traders
referred to seahorses as ‘Hai ma’ the Chinese word for seahorse. In addition two
specimens of seahorse were encountered with a different morphology to the two known
species. These are undergoing genetic analysis to confirm their identity at London Natural
History Museum. Fishers and traders did not distinguish between H. algiricus and H.
hippocampus as the differences in morphology are fairly subtle (see Appendix 4.1 for
photographs).
4.1.2 Distribution
Seahorses were found to have been caught at all villages sampled along the coast of
Senegal, though at varying frequencies. In addition, information regarding their extent of
occurrence in other parts of West Africa was also confirmed (Figure 4.1),

Figure 4.1: Distribution of H. algiricus across African coast. Stars correspond as follows:
Red: known distribution; Blue: suspected; Green: distribution confirmed through this
study (Source IUCN 2002).
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Depth was shown to have effect the distribution of seahorses, both at a nationally and at
an international scale. Consistently informants said that seahorses were found of the
coast of Guinea-Bissau and Conakry where the water was shallower. Guinea- Bissau has
an archipelago of volcanic islands which are surrounded by shallow waters. Similarly the
sea around Conakry is also shallow providing a more suitable depth range for seahorses.
This was confirmed by fishers who had fished in these regions and by level 2-3 traders
who had bought seahorses from fishing boats that had visited these regions. Fishers from
Joal and Djiffer reported also fishing off the coast of Gambia where seahorses were also
found. Fishers and buyers also explained that North of Dakar the sea gets deeper and
fewer seahorses are found (See Figure 4.2). This was consistent with numerous
statements from fishers who had fished in these regions.
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Figure 4.2: Depth chart for Senegalese coastline. Areas shaded dark red to yellow
indicating high to lower catch, catch serving as a proxy for seahorse density based on the
relationship identified between depth and occurrence. Dark blue is 0-30m, lighter blue is
30-50m and green is >50m depth. Adapted from www.pcmaritime.co.uk
The depth chart highlights the contrast in depth between the North and the South of the
country. We can see that to the South of Joal depth only reaches about 20-30m, at 20-24
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nautical miles off the coast. Given the known depth ranges of seahorses it may be
expected these noteworthy regional differences in seahorse distribution and abundance
would be observed.
4.1.3 Colour and habitat
Colours most commonly reported for seahorses were black and brown (n=30,
respondents), as well as orange, red, yellow and green hues. There didn’t seem to be any
clear distinction of colour between regions. However, there was some indication of
camouflage in response to habitat type. In Lompoul a fisher with 32 years’ experience
reported that “When seahorses are found near rocks they are black, nearer seaweed they
are clearer in colour.” Another fisher in Joal described an array of colours but said that
colour depended on the zone in which the animal is found.

Seahorses were apparently most commonly found in seagrass beds in the South of the
country (n=10), whereas in deeper waters further North they were associated with soft
bottom habitats (n=7). Habitat type was highly region specific (See table 4.1). In Mboro
and Lompoul fishers reported often finding seahorses dead in seaweed at sea or washed
up along the shore after periods of rough weather, generally during the lead-up or
through the wet season.
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Table 4.1: Summarises ecological information for seahorses found in Senegal. Villages are
listed from North to South. Depths reported in fathoms were converted to metres (1
fathom= 1.8288m).
Village

Average depth range
encountered (m)

Bottom type

Habitat

Number of
fishers (n)

SL

12-50

Silt, soft bottom

Nearer to coast

4

LP

20-50

Silt, soft bottom

Rocks/reefs

7

MO

21-55

Pebbles, seaweed

-

5

PP

6-12

Sand and silt

-

1

LS

15-55

Rocks and sand

Silty

10

NG

12

Shells, seaweed

-

1

MB

-

Seaweed, Silt

Stoney regions

2

NN

15

Sand, shells

-

3

JL

8-12

Seagrass

-

5

DJ

2-27

Seagrass beds

Estuaries

10

KF

1-8

Sand and shells

Coastline

4

ZNE

1.5-15

Clay

Estuary/river

5

4.1.4 Measurements
A total of 35 specimens were measured for head, trunk length, tail length and weight, as
well as recording sex and if male whether they were pregnant. These were opportunistic
measurements taken from single specimens encountered as well as through randomly
selecting individuals from larger quantities held by wholesalers. See Appendix 4.2 for full
table.

Table 4.2: Summary of findings from biological measurements. Median dry weight of 5.6g
was used for volume conversions of number of individuals to kilograms (kg).
Total

Total

Males

Females

22

8

Total

Total

Proportion Proportion

unknown pregnant
2

6

Median dry

pregnant

male

weight (g)

0.27

0.71

5.6

When trying to establish the reproductive period for seahorses, fishers were asked
whether they has remarked a period when there were more ‘pregnant males’. Many
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fishers were unaware of the mating system in seahorses. A biological drawing of the male
and female sexes of Hippocampus algiricus was used as an aid. Of those fishers who had
noticed this sexual dimorphism, many remarked that more pregnant males were found
during the wet season (n=9). Some were more specific and indicated that it was towards
the end of this period (Sept-Oct). Overall, fishers remarked that more seahorses were
found during the wet season, irrespective of sex.

4.2 Fisheries
All fisher respondents stated that seahorses were always caught as accidental by-catch,
with no claims of direct targeted fisheries for seahorses in the past or present. Both of
these were true of commercial and artisanal fisheries.

4.2.1 Commercial
Interviews with fishers and boat captains fishing in Senegalese waters indicated that
seahorses were rarely or never caught. There are currently 98 boats licensed to fish in
Senegal’s waters, of which 11 are Spanish bait boats and the remainder Senegalese.

4.2.2 Artisanal
Seahorses were caught most frequently by artisanal fisheries in the South of Senegal,
where the waters off the coast are shallower, particularly surrounding Joal, Mbour and
Djiffer (Figure 4.2). In these 3 towns seahorses were more common and trade most
abundant.
Due to differences in fisheries practices along the coast, gear types varied significantly,
both at a nationally and between neighbouring villages (Fig 4.3). Consequently, gear
types that were successful in trapping seahorses also varied among villages. For example,
in Joal and Djiffer fish traps caught 1-3 seahorses per day in the wet season (Fig 4.3).
Neighbouring Mbour, also used fish traps but showed few reports of traps catching
seahorses. By contrast, seahorses were considered to be rare by fishers in the North (St
Louis, Mboro, Lompoul). In some cases fishers didn’t recognise the word for seahorse or a
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picture. North of Dakar waters are much deeper resulting in different fishing practices
and fewer bottom touching gear types.

4.2.3 Gear Type
Gear type in artisanal fisheries varied significantly among regions and between seasons.
Only net based gears were found to catch seahorses (Fig 4.3). Octopus was frequently
caught using a hook and line or caught in ceramic pots during the wet season. These did
not trap seahorses.
Fishing
Gear

Monofilament

Region

Now

<’02

Nylon Net
Now

<’02

Fish trap
Now

<’02

Beach Seine
Now

<’02

Drift Net
Now

<’02

Purse Seine

Shrimp Net

Now

Now

<’02

SL
LP
MO
PP
LS
NG
MB
NN
Joal
Differ
KF
ZGE

Figure 4.3: Gear types used among regions indicating differences in ability to catch
seahorses now compared to 10 years ago. Black: not used here, Red: doesn’t catch
seahorses, Green: traps seahorses > once a month, orange traps seahorses < once per
month. Blank where no data or the gear type is rarely used
4.2.4 Mesh sizes for Artisanal and Commercial vessels
Another factor for consideration when looking at seahorse by-catch is the mesh size of
gear types.
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<’02

4.4b.
4.4a.

Figure 4.4: Method for measuring net mesh sizes (Scofield 1951)

When recording mesh sizes it was critical to identify the method by which this is done.
From interviews it was deduced that in Senegal commercial vessels measure mesh sizes
by the stretched distance (See Fig 4.4 b). This is defined by national law and gear types
are inspected by fishing authorities to ensure that a minimum mesh is met. Conversely,
artisanal fishers used the ‘bar’ or ‘square’ measure for mesh sizes (See Fig 4.4 a).
90
80
70

Mesh Size in (mm)

60
50
40
30

20
10
0
SL

MO

LP

NG

PP

LS

NN

MB

JL

DJ

KF

ZNE

Figure 4.5: Comparison of median mesh size between fishing villages. Villages listed from
North to South. Red indicates dry season mesh size (mm) and blue indicates wet season.

Median mesh size showed little variation between dry season and wet season with the
exception of NN and JL where larger mesh sizes were employed during the wet season
due to a change in target species. Target species were fairly constant among villages
same: octopus, cuttlefish, murex and sembium (molluscs), sardine, bream. The main
difference being variation in gear types used to target species among villages (Fig4.3).
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4.3 Uses of seahorses
Fisher and traders reported only trade in dried seahorses with no sale of live seahorses,
past or present.
4.3.1 Use in Senegal
The processing of seahorses is very simple. In artisanal fisheries seahorses were generally
dried before sale by hanging outside at home on a line. Some fishers did report selling
them partially wet in order to increase the weight for larger quantities or simply speed up
their turnover. On commercial vessels sometimes seahorses were hung to dry around the
ship or alternatively on return to Dakar. This seemed to occur less often now as a number
of port officials reported having often seen large quantities of seahorses drying in the
sun, 3-5 years ago. Increasingly, seahorses are put into the on board freezers to preserve
them. A level 3 wholesaler reported he always bought seahorses wet from boats in the
port. Respondents who kept seahorses were asked what they were used for. In villages
North of Dakar (St Louis, Lompoul and Mboro) there were fewer seahorses and no
evidence of a commercial trade. Here if they caught seahorses fishers would sometimes
dry them and use as a necklace or key ring. Other fishers would just give them to small
children to play with. In Mboro there was a mention of opportunistic selling of seahorses
to tourists but none were found.
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A

B

C

D

Figure 4.6: Different uses of seahorses in Senegal. A. Curio stall in Mbour, selling seastars,
shells, shark bone and seahorses. B. The region of La Petit Côte uses seahorse to attract
tourists to a hotel C. Two small dried seahorses caught by an artisanal fisher. D. A sac of
roughly 200g of seahorses belonging to a wholesaler in Djiffer, destined for use in TCM.
(Photos: © K.West).

4.3.2 Export Use
In the tourist region of La Petit Côte in the South of Senegal, seahorses were kept by
fishers for their homes but also to give or sell to tour operators to sell on to tourists.
Collection by fishers appeared to be less constant in this region, in comparison with
villages where a strong trade to Dakar for TCM existed. Retention of seahorses by some
fishers corresponded to high season for tourism, with fishers only keeping seahorses
during November-March. In the village of La Somone, a collector described how he went
around to fishers in the surrounding villages in order to collect seahorses. He gave them
to the French owner of a local hotel who brought him clothes and electronics from
Europe in exchange. He also sold sea stars and sea shells. In Dakar, traders often sold
directly to the Chinese or exported seahorses to Hong Kong. When asked the use, four 4
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level 2-4 traders confirmed that seahorses were used as an aphrodisiac by putting them
into a strong bottle of liquor to drink. A Chinese fishing official in the port also claimed
this. In Joal and Djiffer where trade was greatest, fishers often asked me why the
seahorses were wanted, a few knew of the TCM use.
110.0%
Thrown back
Kept (domestic)
Kept Sold

Percenatege

90.0%
70.0%
50.0%
30.0%
10.0%
-10.0%

SL

LP

MO

PP

NG

LS

MB

NN

JL

PL

DJ

KF

ZNE

Regions

Figure 4.7: Variation in seahorse use across Senegal, villages listed from North to South.
Note total may exceed 100% where respondent has reported multiple uses. Kept
(domestic) refers to fishers keeping seahorses for their homes or children. Sold, refers to
both curio and TCM trade.

In northern villages, seahorses are found less often and there is no evidence of trade.
South of Dakar we begin to see the emergence of trade (Fig.4.7). Again in the southern
region of Casamance, no trade was found and seahorses are generally thrown back into
the water.
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4.4 Trade structure and routes

Key:
Artisanal boat

Road

Commercial boat

Plane

0

100 km

Figure 4.8: Diagram representing trade across part of West Africa (based on interviews
from Guinea and Senegal). Arrow thickness is not to scale but give indication of trade
prevalence. Dashed arrows indicate the most likely trade route.

International trade routes in Senegal were identified by exporters and traders as being to
Hong Kong and China. In addition to this, it must be highlighted that there was also a
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large Asian community based in Dakar. Traders reported selling directly to Chinese living
in Senegal. Therefore, it is possible that a small proportion of seahorses stay in Senegal
for use in TCM (Fig 4.9).

4.4.1. Trade routes from commercial vessels
Only 3 respondents had caught seahorses in commercial vessel in Senegalese waters
(n=8). Commercial vessels target species in deeper waters where seahorses are not
commonly found. All stated that when seahorses were found it was rare and that they
were more easily found at shallower depths. Currently 17 % of Senegalese vessels
operating are deep water trawlers, whilst a further 15% are line fishing boats (See
Appendix 5.2). In-shore trawl fisheries are required by law to fish at least 6 miles out from
the coast, therefore at this distance operating depths would be >30m to the North of
Dakar. Many boats were licensed to fish in waters around Gambia, Guinea Bissau and
Guinea and used Dakar port for disembarkation. Respondents who had worked on these
vessels reported that seahorses were plentiful along this section of coastline. One level 4
traders said he collected seahorses monthly from 5-6 commercial boats fishing near
Guinea Bissau.

4.4.2 Trade routes from artisanal fisheries
Village where seahorses were caught most often and primarily sold into the TCM market,
were Joal, Djiffer and Mbour. It was common practice for fishers based in Dakar to travel
to these regions to fish for a few days and then return to Dakar with their catch. There
were also collectors who would go around one or multiple villages collecting seahorses
from middle agents before returning to Dakar. Artisanal fishers also reported spending
weeks, sometimes even months fishing in foreign waters, generally Gambia and Guinea
Bissau and returning with seahorses. There were also buyers who bought from villages
along “La Petit Côte’, fishers presumed that the intended destination was for tourists.
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Figure 4.9: Flow diagram representing the structure of the seahorse trade operating in
Senegal. Note dotted arrow indicates that this occurs less frequently.

4.4 Trade Volumes
4.4.1 Official records
Official records were taken from the online CITES database (July 2012) to present
declared export records of Hippocampus algiricus (See Appendix 6). Submission of import
data is voluntary and was only provided by Hong Kong (Table 4.3). There were no records
found of Hippocampus hippocampus being exported from the region. Given that H
algiricus is more widely found and the more commonly identified species, individuals of
H.hippocampus may have been exported under the mis-identification of H. algiricus.
Table 4.3: Comparison of CITES export records submitted by Senegal (UNEP-WCMC) to
records obtained in-country showing seahorse export. Also showing declared imports (all
are for Hong Kong only). Export results provided by Senegal’s Management Authority for
2012 were up until 8/05/2012. CITES trade statistics derived from the CITES Trade
Database, UNEP World Conservation Monitoring Centre, Cambridge, UK (2012)
Year
Total Export kg
(CITES) data
Total Export kg
(Senegal)
Total Import kg
(declared)

2004

2005

2006

2007 2008 2009 2010 2011 2012

565.5

0

358.8

484

506

186

1354

-

-

405.5 554.3 358.8

489

0

60

677

218

51

480.5 552.8 314.8

673

328

20

36

39
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Figure 4.10: Official CITES record of Senegal’s seahorse export. Total volumes exported
each year broken down by destination.
Official documentation of seahorse exports (above) indicate that trade is primarily
reaching Hong Kong and China, consistent with seahorse use in TCM. Data gathered in
Senegal indicates some significant differences (Fig 4.11), regarding both export volume
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Figure 4.11.: Breakdown of export volumes each year by destination. Statistics derived
from Le Département des Eaux et Forêts du Ministère de l'Environnement du Sénégal.

40

4.4.2 Commercial fisheries
There were few respondents interviewed on commercial vessels that had caught
seahorses. One captain said that he had fished off the coast of Gambia until 2007 where
they would get 5-6 seahorses with each trawl (net submerged for 2 hours). Other
respondents confirmed that seahorses could be found around Casamance in Senegal but
were most plentiful in Guinea-Bissau and Guinea-Conakry. This was further confirmed by
three buyers operating in the port (level2-3) and a secondary buyer of seahorses and
other marine products. The secondary buyer (level 3-4) would buy from 5-6 Senegalese
vessels with fishing licenses for Guinea Bissau. Each boat returning with 5-7 kg (wet
weight) of seahorses after 1-2 months at sea. Based on these estimates 150-504 kg of
wet seahorses was traded by this wholesaler each year. In addition to this a further 250350kg (dry) were exported directly to Hong Kong each year by a level 3-4, this had been
occurring for the past three years. From this one exporter alone, over three years this
would mean 134 to 187 thousand individuals have been exported. These anecdotes are
not intended to be representative of anything other than one off values; however, they
emphasize the extent to which trade is occurring.

4.4.3 Artisanal fisheries
In general, 80% of fish landed in Senegal comes from artisanal fisheries (Stilwell et al.
2010). Daily estimates of catch ranged from 0 -10 individuals per day per vessel (See
Fig.4.12). In the region of Casamance, South of the Gambia, seahorses were trapped
frequently in tidal shrimp nets in the estuary. Despite, this they were always thrown back.
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Figure 4.12: Estimates of yearly seahorse catch per fisher. Figures reported for dry and wet season respectively. Upper and lower bounds
defined by minimum and maximum values. Mid-points defined by median value.
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4.4.4 Catch per unit effort
Relatively low daily catch rates (perhaps one or two seahorses per fisher per day in high
season) from artisanal fisheries magnified by large artisanal fleet sizes resulted in seahorses
being heavily exploited. Estimates among villages where off-take was occurring provided an
average of 3.687 tonnes of seahorses, albeit based on a large extrapolation of total fishing
effort (Fig 4.12).
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Figure 4.13: Total catch per region when accounting for effort. Only showing regions where
off-take is occurring for curio and TM trade. Based on fleet size data for 2012 (Appendix 5.)

Djiffer
In Djiffer, a village in southern Senegal, all of the fishers interviewed caught seahorses and
traded them (n=8). A level 2 buyer collected 0-4 and 4-10 seahorses per week in the dry and
wet season respectively. The median dry weight per year of his trade would therefore be an
estimated 1.17 kg. He also mentioned that there were about ten other people working at
the same level as him. Assuming they obtain similar quantities of seahorses, a median
estimate of (1.17*10) 11.79 kg per year is calculated to be traded at this level in Djiffer. This
is considerably less than the figure calculated for CPUE (544 kg). However, this may be due
to the assumption that all level 2 were getting the same number of seahorses. The

43

respondent was an elderly retired fisherman and sold seahorses as a small part of his
income because his sons now fished for him. Therefore, his incentives to maximise this
business may not have been as strong as younger men in the village. A level 3 wholesaler
was also interviewed in Djiffer. He had already sold a total of 4.535 kg (dried) that week and
had a bad of dried seahorses weighing 550g. He said that he never had less than 5kg of
seahorses per month. This gives as least 60kg for the year. He was unable to report how
many other people there were working at a similar trade level to him. However he did say
that the number had increased in recent years and made the market more competitive.

Mbour
In Mbour a number of women (n=4) working as collectors from pirogues were interviewed.
These women worked for specific pirogues and would wait for them each day on the shore
to buy the fish, in order to sell it on the beach or to fishmongers. They also bought
seahorses and sold them to curios stall owners or other collectors. The women noted that
there were many more seahorses in the wet season but were unable to give estimates of
how many they received during the dry season. One level 2 said she received 5-10 seahorses
per day during the wet season. Another woman reported collecting 5-20 seahorses a day
from the pirogues during the wet season, giving an estimated 150-600 per month or 0.843kg (based on a seahorse weighing 0.0056g). She also told me that there were about 50
other women working at this level. This gives an estimated 42-168kg of seahorses per
month, totalling 210-750kg for the wet season (5 months).There is no CPUE estimate
calculated for Mbour. This was because of those respondents who were fishers (n=8) only
one was able to give volume data about catching seahorses a many of the respondents used
hook and lines.

Joal
Joal is a large artisanal fishing town, located 32 km further South of Mbour. It is similar to
Mbour in that both women and young boys working as collectors from the pirogues. A level
2 collector estimated that during the dry season he received 600g-800g per month (4.25.6kg year-1), and 15-20 individuals per day during the wet season. Over the course of the
year this is 16.8-22.4 kg year. Given that Joal has a larger quay than Mbour we can assume
that there must be at least 50 collectors working at this level as in Mbour. On this basis 84044

1120kg of seahorses per year are coming from Joal. This lies within the annual CPUE
estimate for Joal and is to the same order of magnitude the estimated catch of 2873 kg
(Fig.4.9).

4.4.5 Changes over time
Current seahorse size ranged from 4-15 cm with a median size of 8.5cm across fishers,
historical sizes were reported from 1970’s to 2005. No fishers reported seahorses to have
increased in size, 6 fishers (N= 21) reported no change, median size from 1974-2005 median
size was 13.5cm.
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Figure 4.14: Change in seahorse length over time estimated by fishers and traders. Data
points are historical measurements taken from anecdoatal reports of seahorse size (n=1-2
per annum). Data for 2012 is based on mean length reported (n=10). The R2 value indicates
that 61% of the variance is explained by the data.

Despite fishers commenting that seahorses were more common in the past, the results do
not fully reflect this. There is evidence of some decline during the 2000’s but from 20102011 we see significantly higher volumes reported. This may be due to the small sample
sizes for 1991-1992 (n=2) whereas for 2012-2011 (n= 5). Respondents were also restricted
to those who found seahorses of commercial interest as fishers who caught seahorses but
did not keep them found they were unable to provide catch estimates if seahorses were of
no interest to them.
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Figure 4.15: Changes in seahorse catch over time in Thiès region as reported by fishers.
Upper and lower bounds defined by minimum and maximum values. Mid-points defined by
median value. Where possible, figures for the wet and dry season are reported.
Volumes data provided by fishers on changes on seahorse catch were largely anecdotal and
often it was difficult to get a consistent reference point in time among fishers. Therefore
historic CPUE estimates have not been calculated, but changes in fleet size displayed (Fig.
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Figure 4.16: Changes in artisanal fishing effort over time (Data from the Direction de Pȇches
Maritime). In 2002 the sudden dip in numbers is resulting from significant reduction in the
number of vessels at St Louis. This was due to a mass migration of fishers to the Canary
Island and Europe (Direction des Pȇches Maritime, August 2012).
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Fishing effort across the 4 coastal administrative regions was constant from 1991-2001
Despite there being a gap in the available data for 2009 and 2010 a dramatic jump appears
by 2011, bringing the total number of registered pirogues to nearly 12,000. The reason for
this dramatic increase is not clear. This may be due to a change in the registration process of
vessels. This may due to inefficiencies in the registration process and increasing numbers of
unregistered pirogues operating in areas and even those from neighbouring countries (Du
Bois and Zografos 2012).

4.5 Prices
As expected, seahorse prices increased across trade levels. Prices at level 1-2 were fairly
consistent among regions. The value of seahorses in Dakar has at least doubled in the last 7
years, this would be expected given the increased competition between wholesalers and
increased demand. One wholesaler informed me that 8-10 years ago he sold to Guineans for
about $80 per kilo. Now he only sold to the Chinese and at more than double the price.
Seahorses were not always exchanged for money. A level 2 respondent in Dakar used
seahorses as a “un troc” or an exchange for something else. He commented on how he had
swapped just 38 seahorses in exchange for 2 cartons of fish (20kg/ carton) with an ethnic
Chinese person.
Table 4.4: Changes in seahorse price along the commodity chain. Prices are per individual
unless otherwise stated, (approx. 180 individuals per kg). Current prices are highlighted.
Converted from CFA to USD ($).
Location

Year

DK

2012
2005
2002
1991-1992
2012
2002
2012

DJ
LS
JL
MB

2012
2007
2012

Fisher Level 1

Level 2 Buy

Level 2 Sell

Level 3 buy

Level 3 sell

$0.49-0.59

$138/kg

$127-235/kg
$100/kg

$275-295/kg
$80/kg

$1.97
$0.19-1.57
$0.16-0.32

$0.19 - 0.98

$70-80/kg
$235/kg
$6.45

$0.19 - 0.59
$0.20
$0.39-0.49

$0.10-0.59
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$216/kg
$4.91-9.80

4.6 Other Species
A wholesaler reported another type of seahorse in trade, called Hai ma which was long and
thin not curled like seahorses. When shown a hand-drawn picture of a pipe-fish he
immediately identified it as the animal in question. The mystery seahorse, was in fact, a
pipefish (Syngnathidae spp.) Hai Long (Vincent 1997). A Chinese fisheries official in Dakar
reported that pipefish were not thought to be as potent as seahorses but had similar
properties. Pipefish were cheaper to buy than seahorses, 6 were bought for the same price
as one seahorse (Appendix 3.2). Dakar was the only place where pipefish were found to be
traded. In Joal and Djiffer, the fishing villages with the most prevalent trade in seahorses,
pipefish were recognised by fishers and reported to be abundant but of no commercial
interest and consequently thrown back.
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Discussion
The findings of this study indicate that current levels of seahorse exploitation are
unsustainable based on reports of decline in seahorse size, catch and reduction in their
extent of distribution. Estimates of by-catch are to a similar order of magnitude as the
estimates provided for Malaysia (Perry et al.2010).

5.1 Biological and ecological findings and their application to species conservation
Scientific studies have examined all aspects of seahorse biology, from reproductive output
(Foster and Vincent 2004) to the effects of parental size on offspring growth and survival
(Dzyuba et al. 2006). This is the first extensive scientific study of Hippocampus algiricus,
therefore, any information gathered was novel. In order to understand the impact that
unregulated off-take is having on species populations a sound biological understanding is
needed. A fundamental principle of sustainable fisheries management is on the basis that
catch is balanced by recruitment (Hall 2000). Understanding the importance of reproduction
in maintaining seahorse populations is an essential contribution to the design and
implementation of effective species management options (Rosa et al. 2005).

A peak in the number of pregnant males during the wet season was identified by fishers.
This was also true of Hippocampus comes found in the Philippines (Perante et al. 2002).
Although fishers were generally not aware of the mating system in seahorses they
associated the presence of a ventral sac with reproduction. This was most true of fishers in
regions where seahorses were kept to sell, the inference being that they were more familiar
with handling the species than fishers who discarded seahorses as by-catch. Improving
general understanding of seahorse biology in fishing communities could help to implement
a closed season for seahorses or an increase in awareness of throwing back pregnant males
(Rosa et al. 2005).

Seahorse landing was geographically patchy, with focal areas being PP to DJ. Within this
region, there was further inter-site variation, which may reflect the patchy distribution and
low population density of many other seahorse species (Foster and Vincent 2004). Very few
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seahorses were found in the North of the country. Given changes in depth along the coast,
this large difference in distribution is likely to be due to habitat suitability.

5.2 Effect of gear type and mesh size on seahorse catch
Gear type was shown to vary in effectiveness at trapping seahorses among villages, though
seasonal variation in gear use meant that pressure was sometimes lifted from local seahorse
populations. Fishers commented that seahorses were more abundant in the wet season.
Despite this, these observations were often not reflected in seasonal catch rates because in
many regions fishers used gear types in the wet season that did not catch seahorses. For
example, hook and line and pots.
Adoption of appropriate mesh sizes to reduce by-catch is increasingly adopted in as part of
sustainable fishing practices. Although mesh size was not included as an effort metric in this
study it must not be overlooked when evaluating the impact of gear types on catch. There
were no large differences between mesh size and regions. The exception being Nianing
where a significantly larger mesh size (80mm) is used during the wet season, where fishers
target mussels during this period. These nets caught seahorses very rarely, presumably
because the mesh size was sufficiently large and allowed the animal to escape. Identifying a
threshold mesh size which would increase seahorse escape could be researched for this
species so as to reduce incidental by-catch of seahorses and other non-target fish species.

Existing seasonality in fishing practice may already benefit local seahorse populations and
contribute to the development of conservation practices. To implement this, region and
gear type must be considered independently due to their regional and national variation.
Previous work in Africa revealed that in Tanzania and Mozambique seahorses in trade
predominantly came from artisanal fisheries, from beach and purse seining (McPherson and
Vincent 2004). Although there was some mention of seahorses being caught in beach seines
in Senegal, this was often whilst recollecting about past ease in finding seahorses in
shallower depths.
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5. Volumes and Effort
5.3.1 Volumes
Most seahorses in Senegal were landed as by-catch, as is so often the case with seahorses
around the world (Vincent et al. 2011), but the Senegalese specimens came from artisanal
fisheries rather than the trawls that obtain most seahorses globally (Vincent et al. 2011).
Although there was indication of commercial vessels catching seahorses this predominantly
took place outside of Senegalese waters, in Gambia, Guinea and Guinea Bissau. Obtaining
access to these boats was not possible either because they were not in port during the time
of interview or because they were co-managed with foreigners and unwilling to participate
in interview.
The main volume of trade originated from artisanal fisheries from the South of Dakar,
villages Popenguine to Djiffer. This was due to fishers obtaining relatively high catch rates of
seahorses in these shallower waters compared to the North of the country. By comparison,
in Casamance catch rates were relative high but no trade was found. A significant
contributing factor to this may be the transport links to this region. By road, vehicles from
Senegal must drive in-land, thereby avoiding the Gambia and resulting in a >24 hour car
journey from Dakar. Furthermore, political instability in this region is further disrupting
transport and therefore may prevent trade links from emerging by road.

5.3.2 Fishing effort
Seahorse trade appears to be relatively new to Senegal, with reports of curio trade for
tourism starting in the 1990’s and an increasing demand from Asia in the past 5-10 years.
Pressure on Senegal’s fish stocks from foreign industrial trawlers is resulting in a dramatic
increase in fishing effort (Deme 1996). In some villages there has been as great as an eightfold increase in the number of boats in 20 years. Consequently, by-catch will have risen with
increasing effort (Lewison et al. 2004), therefore presenting increased opportunity to target
seahorses. Although fishers remarked upon significant population decline, as is true of other
species of seahorses (Vincent et al. 2011), this is not proof of population decline.
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5.4 Trade Routes and Emerging trade
National trade routes were identified as originating in the South of the country and ending
in Dakar, whereas identifying international routes and modes of transport was more limited.
Trade estimates for Senegal certainly represent large extrapolations of catch and effort
data. However, these methods have been applied successfully in all six continents where
seahorse trade is known to occur. A review of trade surveys, estimated global annual dried
seahorse trade to be between 39-67 tonnes per year (Vincent et al. 2011). This is in
comparison with CITES records (2004-2008) which estimate seahorse trade volumes to be
16-49 tonnes per year. Given that trade is occurring from both artisanal and commercial
sectors, other potential routes of export must be considered when assessing the overall
extent of unregulated control. Export of seahorses by boat would be a viable option given
the scale of the commercial port at Dakar. The trade of wildlife by boats has been
documented for few species, for example, the illegal trade of Pangolins to Asia (Boyes
2012). Examples such as this are rare as a deficiency of information and data exists
surrounding both the legal and illegal wildlife trade. CITES need to investigate the extent to
which wildlife trade is occurring by sea, with regards to controlling potentially unregulated
avenues of wildlife trade. Such measures would prove invaluable not just for seahorses and
other marine species but a wealth of flora and fauna that are targeted by international
wildlife trade

Seahorse trade was highly profitable, particularly for actors higher up the commodity chain.
Traders deduced that there were now more participants in the trade which had resulted in
seahorses being more difficult to acquire. Increasingly the coastal population is going to
look for novel ways of obtaining income and seahorses present a suitable cash commodity.
During the study, a fisheries official in Lompoul reported that several weeks before a
Chinese man had come with two Senegalese business partners asking fishers to collect
seahorses. Although, fishers held seahorses of no value in this area due to low catch rates,
increasing external demand coupled with declining income may change this.

Seahorse catch was reported to have declined significantly by fishers. In light of this,
pipefish are beginning to emerge in trade in Dakar as a substitute for seahorses. In Australia,
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TCM retailers reported that seahorses and pipehorses were considered too expensive for
the local market, but dried pipefish were cheap and often included in the same
prescriptions as seahorses (Martin-Smith and Vincent 2006). Although no evidence of trade
of other Syngnathinae was found outside of Dakar, pipefish were reported to be caught
frequently. Like seahorses, little is known about pipefish in this region and the potential for
a development of trade could go widely unnoticed due to Syngnathinae not being CITES
listed.

When comparing the value of seahorses to other marine species, perhaps the most
comparable trade in this region is of shark fin. Wholesaler selling shark fin, swim bladders
and seahorses said that shark fin will gain approximately $98-128 per kilogram compared to
$295 for a kg of seahorses.

5.5 Limitations and recommendations for future research
5.5.1 Biological information
Although captured seahorses were returned to the sea in areas without trade, their very
capture may represent a conservation concern. Fishers reported that they were often alive
when returned to the sea, however, there are no formal studies which look at post-release
survival of seahorses. Exposure to air and loss of equilibrium can increase probability of fish
being predated post-release (Danylchuk et al. 2007, Davis et al. 2001). Furthermore, release
in a different location may also disrupt monogamous-pair mating due to the small home
range sizes of the species (Foster and Vincent 2004). Investigation into the post-release
survival of seahorses following exposure to air and displacement, would not only benefit
seahorses in West Africa but provide deeper biological understanding of other seahorse
species.

The results of this study showed a bias towards the numbers of males that were caught,
which may be attributed to allee effects where fishing affects one sex disproportionately.
This is sometimes indicative of overfishing. Alternatively, fishing gear may have affected one
sex disproportionately, in this case males. Higher capture of males may be due to life history
features or their behaviour. For example, live –bait trawling landed significantly more
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females than expected, perhaps due to spatial segregation (Baum et al. 2003). Given that
males are the offspring producing sex, a male biased skew in catch could have significant
implications for species decline. Further biological research would help verify the main
driver of this sex ratio bias.

Fishers were asked about observed changes in seahorse size as correlates to fecundity in
seahorses include maximum adult length, consistent with other teleost species (Foster and
Vincent 2004). A number of fishers commented that seahorses had gotten smaller over
time. Given the association between length and fecundity, this could lead to declines in
species recruitment. Some fishers reported that they would throw seahorses back if they
were too small, whilst others would take any in the hope to make a small profit. Greater
understanding is needed to determine whether fishers had begun targeting smaller
seahorses or if size changed under pressure from exploitation. However, we must not
overlook the accuracy of this recall of size and consider the potential for fisher retrospective
bias (O’Donnell et al. 2010).

5.5.2 Estimating population density and trends
Estimating population sizes of small-bodied, aquatic species is technically challenging and
traditionally relies on CPUE estimates, using CPUE as an index of relative abundance.
Although the study provides estimate of regional catch, albeit an extrapolation, it by no
means provides baseline information on population size. Given how little is known about
this species or system, further population information would be highly valuable. A
population's conservation status is deduced by comparing past abundance with current
population size and structure. Obtaining this baseline information of seahorse populations
in Senegal is still needed.
A method for conducting this could be facilitated in Joal, due to the layout of fishing
grounds in this region. Here each fisher has a field-like plot marked out by buoys, a 1-2km2
area that is fished only by that fisher(s). Providing fishers with log-books to records daily
catch rates of seahorses for a two-week period during defined times during the wet and dry
season could be conducted on an annual or biennial basis. This would verify catch estimates
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but also help to identify changes in population density over time. Furthermore, mapping of
these plots could provide insight into the spatial distribution of seahorses in this region.

5.5.3 Data reliability
Obtaining quantitative information from interviews has inherent issues regarding potential
sources of error, which can be minimised through appropriate lines of questioning and
interview style (O’Donnell et al 2010). Questions regarding catch rates were open-ended
and used fishers’ estimate of an average catch per unit time. This sometimes led to
uncertainty and issues of recall, particularly when trying to gauge historical trends due to
memory degradation over time (Moore et al. 2010). One potential way to overcome this
may be to use closed-questions for this line of questioning as they have been recommended
when trying to maximise the accuracy of quantifiable information (Fowler 2009, Moore et
al. 2011). Furthermore, a greater cohort of respondents in areas in which trade is occurring
is needed in order to obtain clarity of trends over time in population size. This was also
allow analysis to control for gear type and region, both which were implied to have an effect
on seahorse catch.

5.6 Recommendations for future conservation
When considering the next steps for implementing conservation action, current
conservation practices, existing marine protected areas and social context, are all factors
which must be considered.
Interviews with fisheries officials and conservation practitioners highlighted the presence of
a number of small scale internationally-funded fisheries projects. Specifically a number of
Japan International Cooperation Agency (JICA) projects. These 3-year projects are tailored to
the needs of the village in question and work to improve management practices and
resource utilisation in artisanal fisheries. The projects were well received by the
communities as they focus on other areas of need such as education and improving capacity
for women. Changes to fishing practices such as increases in mesh sizes and adoption of
closed- season for certain species were well governed. These measures were widely
accepted, as fisher observed benefits, evidenced by the beginning of localised recovery of
certain fish stocks. This existing infrastructure provides an excellent platform from which to
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target future collaboration and projects with local communities. For instance, the village of
Nialing has a successfully run JICA project. Mesh sizes are now a minimum of 46-50mm
compared to 16-26 mm they were before, and a closed season for fishing sembium and
octopus. Community managed patrols help to enforce this, as well as the simple pressure of
social conformance that existed within community.

By gaining insight into local livelihoods, we can better understand the motives of fishers and
coastal communities to engage in seahorse conservation and fisheries management.
It is becoming increasingly difficult for small-scale fishers to obtain a reasonable catch and a
profitable income. Given that seahorses already represent an element of their income,
further analysis could be conducted to quantify the percentage of income that seahorses
represent. Although we do not wish to advocate un-controlled off-take, it is critical that the
economic value of these species is recognised at the primary level of the trade.

5.7 Effectiveness of CITES implementation:
There is considerable discrepancy in available data on the volumes of seahorse trade in
Senegal, with the results of this study providing significantly higher estimates than both the
CITES export database or information obtained in Senegal.
Volumes from the CITES trade database differ largely with those presented by the local
CITES Management Authority in Senegal. For example, in 2010 official records indicate more
than a tonne of seahorses being exported from Senegal, whilst in-country records suggest
just over 600kg. This inconsistency in record keeping is concerning given the responsibility
of the state Management Authority in granting export permits.

Volumes from CITES records in Senegal appear to provide the lowest estimates for some
years, for example, the period from 2010 to May 2012 giving a volume barely reaching a
single tonne. In contrast estimates from artisanal fisheries are over 3.5 tonnes and one off
reports from just two exporters estimated around 500kg of seahorses being exported each
year. In Vietnam, tonnes of seahorses are caught as by-catch, these estimates were verified
by customs data from neighbouring jurisdictions (Hong Kong and Taiwan) from where
seahorses were exported (Giles et al. 2006). A search of the CITES database revealed no
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record of any Hippocampus species being exported from neighbouring Guinea Bissau or the
Gambia (CITES 2012 accessed 25/08/12). Mauritania showed one record of Hippocampus
kuda being exported in 2004.

5.8 Recommendations for local CITES Authorities
Given that no regulation of trade seems apparent, appropriate management is needed from
the top-down in concert with bottom-up work in fishing communities. The CITES Scientific
and Management Authorities in each country are bound to ensure their seahorse trade is
sustainable but are severely limited in this work because of a lack of basic information for
the local species, Hippocampus algiricus. The Technical Animals Committee for CITES
suggested that parties could adopt a minimum size limit of 10 cm in order to meet their
obligations for sustainable exports (CITES, 2004). No evidence of awareness or use of this
size limit was found in Senegal. Implementation of this in Senegal could help safeguard
H.algiricus and H. hippocampus reproduction (Foster and Vincent 2005). However, as
H.algiricus lies on the larger end of the scale in with regards to it length, this must be done
in tandem with additional biological research and management measures.

Dissemination of the findings of this study are essential to help enable CITES parties to help
satisfy CITES Animals Committee requests under the Significant Trade Review process,
currently underway for H. algiricus. The results of this work have indicated that seahorse
numbers are declining in Senegal, evidenced by declining catch rates over time. Appendix II
listed species are meant to be traded within sustainable limits. Given the findings presented
here, trade of H. algiricus from Senegal is not sustainable at its present rate. The disparity
between national catch estimates and declared exports, indicate that unpermitted trade of
seahorses is likely to be occurring. Identification of these trade routes is needed in order to
reduce the impact that this unregulated off take is having on wild populations. Furthermore,
accurate records keeping is needed by state Management Authorities so that export
volumes reflect actual declared exports.
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Appendix 1
Questionnaire for Fishers
Name
Age
Years of Experience – How long have you been a fisherman for?

OPENING QUESTIONS
How was your catch today?
What kind of boat do you use?
Does it have an engine?
What gear do you use?
Do you use this gear type all year round/ all habitats?
How many months a year do you fish?
How many months a year to you use a specific gear type?
How many people work on the boat?
What do you mainly catch?
Do you ever catch seahorses?
What type(s) of gear do you catch them in?
Nets- how many times a day do you set them?
Trawling- how many hauls per day.
How long is an average fishing trip for you?
Probes (if answer is in days)
-

What time do you usually go out to sea?
And return?
Where do you fish?
How long does it take to travel to and from your fishing grounds?
Is there a habitat type where you are more likely to find seahorses?
Is there a seasons when you catch/find more seahorses?

GAINING QUANTITIES
High Season:
(unit of time relates back to fishing trip measure, i.e. days, weeks, months)
For an average *unit of time* in *high season* how many seahorses do you catch?
(triangulate)
For average *trip/day* in *high season*
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Low Season
For an average *unit of time* in *low season* how many seahorses do you catch?
For average *trip/day* in *low season*
SEAHORSE ECOLOGY/ BIOLOGY
How many types of seahorse do you catch?
What size are most of the seahorses that you catch?
What habitat(s) do you find seahorses in?
What depth(s) do you find s/h at?
What do you do with the seahorses you catch?
i)
ii)

Throwback: are they dead/alive? Back to same place?
Keep?

If sell.
i)
ii)
iii)
iv)
v)
vi)
vii)
viii)
ix)

How many years have you been selling them?
Why?
Who do you sell them to? (Contact details) Nationality
How many people buy/interested in buying?
What else do people buy?
How much do buyers pay?
How does price vary? Size/weight/colour
Are there seahorses buyers won’t accept?
Wet/Dry?

i)
ii)

How does value of s/h compare to other marine products? (if selling others)
What do the buyers do with the seahorses?

CHANGES IN OBSERVATION OVER TIME
I) HOW LONG HAVE YOU BEEN FISHING WITH THE SAME TYPE OF GEAR , BOAT , SAME PLACES ?

(USE TIME FRAME FOR IUCN LISTING TO OBSERVE CHANGE 10YRS OR 3 GENS)
II) COMPARED WITH _ YEARS AGO , IS THERE ANY DIFFERENCE IN THE NUMBER OF SEAHORSES THAT YOU
CATCH (FOR HIGH/ LOW SEASON )?

iii)
iv)
v)
vi)

HOW MANY S/H WOULD YOU CATCH FOR AN * AVERAGE UNIT * OF TIME *X* YEARS AGO ?
COMPARED WITH __ YRS AGO , IS THERE A DIFFERENCE IN THE TYPES OF SEAHORSE YOU CATCH ?
COMPARED WITH __ YRS AGO , IS THERE A DIFFERENCE IN AVERAGE SIZE OF S/H?
COMPARED WITH __ YRS AGO, IS THERE A DIFFERENCE IN PRICE OF S/H?
COMPARED WITH __ YRS AGO , IS THERE A DIFFERENCE IN NUMBER OF BUYERS?

REGULATION
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ARE THERE ANY REGULATIONS/LAWS RELATING TO SEAHORSES?
IS CATCH OF CERTAIN FISH MONITORED ?
IS CATCH OF SEAHORSES MONITORED ? HOW?
LIVE TRADE
i)
ii)
iii)
iv)
v)

HOW DO YOU STORE S /H ON A) BOAT B) ON SHORE
HOW LONG DO YOU KEEP BEFORE SELLING THEM ?
HOW ARE THEY TRANSPORTED? HOW ARE THEY PACKED ? HOW MANY S/H PER BAG? HOW LONG
TO REACH DESTINATION FROM TIME THEY ARE PACKED?
DO YOU FEED THEM ? WHAT?
MEASURES TO PREVENT DISEASE ?

Questionnaire for wholesaler
INTRODUCTION
How many years have you been in business for?
What products do you deal in?
Are seahorses part of your business?
Are they a small or important part of your business?
How did you start selling seahorses?
How many types of seahorses do you sell? What do they look like?
view specimens, collect, photograph.
Who do you buy seahorses from? (fishers, middlemen, if fishers what type? gear etc.)
How many people do you buy from?
i.
ii.
iii.
iv.
v.
vi.
vii.

Who do you buy seahorses from - directly from fishers, or from middlemen? (If they
buy from fishers, what types of fishers/gear catch seahorses?)
How many people (of each type) do you buy from?
Do the people who sell you seahorses sell only seahorses, or do they deal in other
products?
What region do the seahorses come from?
Do you know of any other areas where seahorses are caught/sold?
Is there a season when seahorses are easier to get, or more plentiful?
How often do you usually buy seahorses/do people sell seahorses to you?

TIME FRAMES AND VOLUMES
i.
ii.
iii.

For an average *unit of time* in *high season*, how many seahorses do you buy?
For an average *second unit of time* in *high season*, how many seahorses do you
buy?
For an average *unit of time* in *low season*, how many seahorses do you buy?
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iv.

For an average *second unit of time* in *low season*, how many seahorses do you
buy?

TRIANGULATION:
-

How many s/h does one person sell at a time during high/low season

weight (kg) roughly how many individuals is this?
How much do you usually buy them for (each/per kg)
SELLING
i.
ii.
iii.
iv.
v.
vi.

How many people do you usually sell to? Who do you usually sell to (where are they
from, and names if possible)?
How many buyers do you know of at the next level up?
How much do you usually sell to them at a time (for high and low season)?
How often do you usually sell to them?
How much do you usually sell them for? Do the prices differ depending on size, or
type?
Are there any seahorses that your buyer won’t take (e.g. with holes or broken)?

TEMPORAL CHANGES
i.

ii.
iii.
iv.
v.
vi.
vii.

Over the past __ years, has there been any change in your supply of seahorses/the
number of seahorses you get? Are they any easier or more difficult to get than they
were?
Over the past __ years, has there been any change in the number of people who sell
seahorses to you?
Over the past __ years, has there been any change in the types of seahorses that you
get?
Over the past __ years, has there been any change in the size range, or average size
of seahorses that you get?
Over the past __ years, has there been any change in the number of seahorses per
kg (or other unit of measure)?
Over the past __ years, has there been any change in the demand for seahorses from
your buyers?
Over the past __ years, has there been any change in the price of seahorses (buying
and selling)?

TRADE REGULATIONS
Are there any regulations on the number of s/h that you can sell?
Does anyone monitor the trade?
Are there any taxes?
Are there any records of amounts sold?
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Appendix 2

Trunk

Hippocampus algiricus- Adapted from Lourie et al. 2004, Measures taken from seahorse
specimens encountered. Male and Female identified.

Tail

Last trunk
ring
First tail
ring
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Appendix 3

CITES export data, collected by author from CITES Management authority
Year Importer Quantity (kg)
2004
2004
2004
2004
2004
2005
2005
2005
2005
2005
2005
2005
2005
2005
2006
2006
2006
2006
2006
2006
2006
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2007
2008
2009
2009
2009
2010
2010
2010
2010
2010
2010
2010
2011
2012
2012

CN
CN
CN
CN
VG
CN
CN
CN
CN
CH
CH
CH
CH
CH
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CN
CH
CH
FR
NO DATA
TW
HK
TW
CN
CN
TW
CN
CN
CN
CN
?
HK
HK

160.5
40
100
60
45
92.5
22
19
69
75
35.3
77
135
29.5
36
23
40
42
80
69
68.8
84
54
54
47
34
67
50
50
18
30
1
NO DATA
21
22
17
200
100
23
300
18
24
12
218
1
50
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ISO code
CN
VG
CH
HK
TW
FR
GB

Location
China
British Virgin Islands
Switzerland
Hong Kong
Taiwan
France
Great Britian

Hippocampus hippocampus
Common names: Short-snouted seahorse

Appendix 4.1

Short-snout
Prominant eye-spines

Rounded-trunk

Hippocampus algiricus
Common names: West African seahorse

Rounded, turned back coronet

Longer and thicker snout compared to
H.hippocampus

Photos by Author: © Kate West.
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Appendix 4.2
Number

Species

Location

Source
(if
known)

Sex

Pregnant

Head
(cm)

Trunk
(cm)

Tail
(cm)

Weight
(g)

Wet/Dry

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

HA
HA
HH
HH
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HH
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA
HA

DK
DK
DK
DK
DK
DK
DK
DK
JL
JL
JL
JL
JL
JL
JL
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
LS
LS
MB
MB
MB
MB
MB
MB
MB
ZG

SN
GM
GM
GM
JL
JL
JL
JL
JL
JL
JL
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
DJ
LS
LS
SN
SN
SN
SN
SN
SN
SN
ZG

F
M
F
F
M
M
X
M
F
M
F
F
M
M
X
M
M
M
M
M
M
M
M
M
M
M
M
F
F
M
F
M
F
M
M
F
M

NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
YES
NO
YES
NO
NO
YES
NO
X
YES
NO
NULL
NULL
NO
NULL
YES
NULL
YES
NO
NULL
NO

3.6
3.5
3.05
2.9
2.85
3.5
2.6
2.5
2.8
3.9
3.8
3.6
3.35
3.75
3.3
2.9
3.6
3.5
2.6
2.75
2.35
2.85
2.85
3.6
3.6
3.3
3.5
3.7
4.2
4
2.9
3.7
4
4.3
3.4
3.9
2.8

4.7
4.5
4.2
3.7
4.5
4.8
3.6
3.6
4.6
4.8
5.6
5.2
5.3
4.55
5.1
3.8
4.8
5.5
3.6
4.45
3.6
4.1
3.75
4.7
5
10.3
4.4
5.5
6.5
5.7
3.9
5.3
5
4.7
4.2
5.9
4.15

10.9
10.6
9.3
7.4
10.95
10.4
8.8
8.8
10.4
13.1
13
12.5
13.75
11.2
12.5
8.2
10.75
12.95
8.1
11.6
8.05
8.7
8.85
11.7
11
12.8
11.9
14
12.6
12.7
8.2
12.1
11.3
12.6
10.95
12.4
9.5

4
4.6
4.2
1.9
5.6
2.9
1.6
1.7
2.5
6.3
6.7
6.3
5.8
5.5
10
2.7
7.3
9
2.3
4.8
2.4
2.8
3.8
8.7
9
7.6
5.2
7.9
10
8.2
3.9
9.5
8.5
6.9
6.2
8.2
3.3

DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
WET
DRY
WET
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY
WET
DRY
DRY
DRY
DRY
DRY
DRY
DRY
DRY

Appendix 4.2: Measurements taken from specimens encountered in the field. HAHippoampus algiricus, HH Hippocampus hippocampus.
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Appendix 5

Appendix 5a: A fish trap at Joal, Senegal, for cuttlefish. The trap is filled with branches
and baited before submerging. Fish trap were the successful at trapping seahorses.

Appendix 5.b: Field observations
Two boat outings were made with artisanal fishers from Joal in the hope of finding the
seahorses in natura. The fishers we shadowed were in a 3-man pirogue, who fished for
cuttlefish (Sepiidae spp.) using fish traps, and a hook and line (Appendix 6.1 image). Fish
traps were the most successful gear type at catching seahorses in this region. Traps are
set at about 7-8m depth, generally on sea grass beds. The first trip was made during the
end of May before the onset of the rainy season. The sea had been rough in the
preceding 3 days and the fishers reported that very troubled water meant that seahorses
were harder to find. From all 21 of the fish traps not a single seahorse was found. This
was at a depth of 7.5m and about 7 nautical miles from the coast. The second outing was
made towards the beginning of June. The first rains had fallen, marking the start of the
rainy season and a number of pirogues reported to be finding at least one seahorse a day
in their traps. On this occasion 3 seahorses were found in the same number of traps. All
were Hippocampus algiricus. Whilst on the pirogue we also spoke to fishermen passing by
who also used fish traps and many said they had found seahorses that week. These
observations of fishing methods, efforts and habitat were consistent with information
provided by fishers from this region.
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Appendix 6

Year
2004
2004
2004
2005
2005
2006
2006
2007
2007
2007
2008
2008
2008
2009
2009
2009
2010
2010
2010

Taxon
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus
H.algiricus

Imp
Quantity
Importer Exporter (kg)
CN
SN
GB
SN
HK
SN
480.5
HK
SN
552.8
CA
HK
CN
SN
HK
SN
314.8
FR
SN
HK
SN
673
TW
SN
CN
SN
HK
SN
328
TW
SN
HK
SN
20
HK
SN
TW
SN
CN
SN
HK
SN
36
TW
SN

Imp
Term

bodies
bodies

bodies
bodies

bodies
bodies

bodies

(Re-)Exp
Imp
Quantity
Purpose (kg)
140
45
T
380.5
T
55
358.8
T
20
T
434
30
380
T
126
T
22
38
1308
T
46

(Re-)Exp
Term
bodies
specimens
bodies

(Re-)Exp
Purpose
T
S
T

Bodies
bodies

T
T

live
bodies
bodies
bodies

Q
T
T
T

bodies

T

skeletons
skeletons
skeletons

T
T
T

skeletons

T

Quantity
(kg)
140
45
480.5
552.8
55
358.8
314.8
20
673
30
380
328
126
20
22
38
1308
36
46

Term
Volume
bodies
52,045
specimens
16,729
bodies
178,625
bodies
205,502
Bodies
20,466
bodies
133,383
bodies
117,026
live
20
bodies
250,186
bodies
11,152
bodies
141,264
bodies
121,933
bodies
46,840
bodies
7,435
skeletons
8,178
skeletons
14,126
skeletons
486,245
bodies
13,383
skeletons
17,100

Imp/Exp
Exporter
Exporter
Importer
Importer
Exporter
Exporter
Importer
Exporter
Importer
Exporter
Exporter
Importer
Exporter
Importer
Exporter
Exporter
Exporter
Importer
Exporter

Appendix 6: Official CITES records summarized for Hippocampus algiricus export records submitted by Senegal see (Re-) Quantity. Voluntary
imports are also listed; Hong Kong was the only location to provide data. All individuals were listed as wild sourced and dried. The highlighted
row is for seahorses exported from Hong Kong to Canada, origin was listed as Senegal. From CITES database July 2012. CA- Canada, CN-China,
FR-France, GB-Great Britain, HK- Hong Kong, TW-Taiwan.
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Appendix 7

Appendix 7: Pipefish (Syngnathinae) for sale in Dakar. Pipefish are used as a substitute for
seahorses in Traditional Chinese Medicine. They are believed to be less effective and are
subsequently cheaper in price.
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