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SHARK FISHERIES AND TRADE IN EAST AND SOUTHERN AFRICA
Rob Barneif

INTRODUCTION .

In early 1994, the TRAFFIC Network embarked upon a worldwide project to assemble a wide range of information
for a global assessment of the trade in shark products. As part of that study, TRAFFIC East/Southern Africa
undertook the co-ordination of national studies in eastern and southern Africa and adjacent Indian Ccean islands. This
effort has been directed at Eritrea, Somalia, Kenya, Tanzania, Seychelles, Madagascar, Mozambique, and Scuth
Africa. Due to limited resources and ongoing civil strife in some countries, it has not been possible to assess the
situation in Angola, the Comeoros, Djibouti, Mauritius, Namibia and Sudan. Therefore, the role these countries play in
shark fisheries and local, regional and international trade in shark products remains to be assessed in any detail.

METHODOLOGY

The objectives of the study were to identify and obtain available quantitative data on shark catches/landings and trade
in shark products in the nine targeted countries in order to assess overall volumes and values of the trade, key harvest
areas, individual shark species affected and their conservation status and other trade variables, including local uses and
consurmption, exports of shark products and illegal trade dynamics. The results of the study were intended to put info
perspective the status of shark fisheries in the Westernt Indian and the Southeastern Atlantic Oceans.

TRAFFIC East/Southern Africa inifiated the study by undertaking a comprehensive literature review and
identification of relevant published material on shark fisheries and trade. In a preliminary effort to add new baseline
information to existing informnation on the target countries, detailed questionnaires were prepared for the recreational
and commercial fishery industries, government officials, non-governmental organisations, associations and individuals
involved with, or knowledgeable on the utilisation of sharks, These questionnaires were delivered to the target
countries five months prior to the commencement of field work, in the hope that information received, and contacts
initiated would maximise the efficiency of consultants’ time in the field. Questionnaires were alse hand-delivered by
consultants to key individuals as they were identified, and vsed as guidelines for interviews conducted.

Shont term field based consuliancies were conducted for the countries of Kenya, Tanzania, Madagascar and South

Affica. These consultancies focused on the following main activities:

Compilation of relevant trade data and information on shark catches/landings and trade in sharks or shark

products from local, provincial or national sources and authorities;
Consultation with relevant experts including academics, fisheries biologists, government officials, law
enforcement agents, artisanal fisherman and suppliers as well as industry sources such as shark product traders

and exporters;
Field visits to appropriate locations to collect data and information;
Preparation of a report on the findings of the study for use in the larger TRAFFIC trade study,

The country reports of FEritrea, Somalia, Mozambique -and" Seychelles were compiled from desk studies using
information and data collated from literature search, retumed questionnaires, and out of country electronic
communication with govenment officials and non-governmental organisations involved with shark trade issues.

BACKGROUND

As categorised by FAO (Anon., 1993a; Anon., 1993b), the Westemn Indian Ocean (Area 30: 198 000 km?) includes the
countries under study of Eritrea, Somalia, Kenya, Tanzania, Seychelles, Madagascar, Mozambique and the eastern
fisheries of South Africa. The Southeast Atlantic Ocean (Area 18; 594 000 km?) includes the western fisheries of

South A_frica and Namibia.
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The total Western Indian Ocean production of marine and diadromous fish, crustaceans and molluscs has experienced
a rising linear trend from 1 592 900 mt in 1970 to 3 394 959 mt in 1990, Based on 1990 catch and landing figures,
sharks and rays represented 96 978 mt, constituting 2.39% of the total marine production. This catch has remained
relatively constant over the past three decades. Taking total catch figures from 1970, 1980 and 1990, the proportion of
shark catch in 1990 coming from declining catches represented 23.9%, from stable catches 74.9% and from rising

catches 1.3% {Anon., 1993a).

The fotal Southeast Atlantic Ocean production of marire and diadromous fish, crustaceans and molluscs has
experienced 4 decreasing linear trend from 2 459 974 mt in 1970 to | 534 952 mt in 1990, The total annual catch of
sharks and rays in 1990 represented 7 054 mt, which constituted 0,27% of the total marine production. Taking total
catch figures from 1970, 1980 and 1990, the proportion of shark catch in 1990 coming from declining catches
represented 56.7%, from stable catches 0.0%, and from rising catches 43.3% (Anon., 1993b). However, FAO's catch
statistics do not accurately assess shark catches, because bycatch is often under-reperted, At the same time, harvest of
sharks has generally been on the increase since the 1940s, due to an expanding market for fins and meat which has
resulted in directed shark fishedes in certain areas {Anon., 1994a),

HISTORICAL OVERVIEW

Historically, trade in shark products has been oceurring throughout eastern Africa and some Indian Ocean istands for
centuries, with shark meat and liver oil forming the main products commercially traded and locally consnmed. In
Eritrea, Somalia, Kenya, Tanzania and Seychelles, artisanal fishing invelved sharks mainly in the production of
dried/fsalted shark meat, and the local use of liver oil for maintenance of traditionat vessels. Being nutritions and
inexpensive, shark meat has served as a staple food for human consumption, and in countries such as Tanzania, the
market has been reported as expanding to include non-coastal peoples (Anon., 1984), In the southen African .
countries of Madagascar, Mozambigue and South Africa, shark meat has not traditionally been a staple diet for local
consumption, but commercial fisheries were formed in recent history to meef export demands. In Madagascar, during
the early 1980s, shark meat was exported to the Comoros; in Seychelles, commercial shark fishing expanded after
1950 to meet demand from the African maintand and Asia; and in South Affica, shark meat was exported to other
African countries and to the Mediterranean and Australia during the 1950s (Marchand, 1956; Marchand, 1957, In
South Affica, vitamin A-rich shark liver oil was also exported in large quantities during the 1940s (von Bonde, 1949;
von Bonde, 1956), with demand falling after 1952 (Marchand, 1952; von Bonde, 1952).

The market for other shark products such as skin, cartilage, and fins became established to differing degrees over the
past three decades. The predominant export during this time has been shark fin, which, over the past five years has
experenced a sudden increase in production in countries such as Madagascar and Tanzania, Due (o their high value,
shark fins are taken by both artisanal and commerciat fishermen from directed and bycatch fisheries.

CURRENT FISHERIES

This section summarises information from the country reports that appear in this report, and detailed descriptions can
be found in the chapters that follow, The current fisheries in the national shark trads studies are categorised under
artisanal, commercial and recreational, with separate headings for each on directed and bycaich fisheries. The most
recent available official shark and ray landing figures for the countries studied were 125 mt in 1994 for Seychelles,
152 mt in 1993 for Kenya, 2 236 mt in 1993 for Mozambique, 3 050 mt in 1993 for South Africa, and 1 810 mt in
1994 for Tanzania. From available official statistics, Madagascar and Kehya have experienced a small downward
trend in shark and ray catch in recent years. South Africa, Seychelles and Tanzania show a gradual rsing trend in
shark and ray catch over the past five years, with the Tanzanian island region of Zanzibar experiencing a sudden
increase in catch during the last two years, However, with the exception possibly of South Africa, these data need to
be viewed with some caution as the management frameworks in place for many of the countries are insufficient to
enable the compi]al:im'l of complete data sets on shark and ray annual catch. For example, annual shark,and ray caich
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for Zanzibar is under-repoited due to inadequate numbers of
government fish landing beach recorders at fish landing sites.

Tanzania and South Africa represent both ends of the spectrum in
regard to their cument national fisheries. The artisanal fishery in
Tanzania represents the current fisheries sector that contributes the
greatest shark fishing pressure. In contrast, the commercial fishery in
South Africa represents the current fisheries sector that results in the
most substantial fishing pressures on sharks and rays. Even in the case
of Tanzania, and to a lesser extent South Africa, the proportions
contributed to the annual total shark and ray landing figures by the
artisanal and commercial fisheries cannot be accurately detenmined
due to the lack of specific data in most cases, Furthermore, the
majority of governments in the countries under study lack the
economic and human resources necessary for effective regulation and

monitoring of offshore foreign fishing vessels.

In Tanzamia, more than 96% of the total marine production is
contributed by small scale artisanal fishermen, who predominantly fish
in coastal waters due to the nature of the small raditional vessels used

. . N . Artisanal fishermen off the Tanzanian Coast
(Rumisha, 1995). A substantial directed shark fishery occurs using Rob Barnet- TRAFFIC

drift gillnets, demersal gillnets and long Hnes that is estimated to result

in an artisanal shark catch of 1 103 mt per annum. At present, the commercial fishery in Tanzania is restricted to a
small commercial prawn fishery operating 13 vessels in 1993, which results in an annual shark bycatch of
approximately 24 mt, This bycatch forms an added income for the trawler fisherman who consume the shark meat

and sell the fins when in port.

Kenya is similar to Tanzania in that 80% of the total marine production of Kenya is attributed to 6 500 artisanal
fishermen using traditional vessels in coastal waters {Anon., 1995), The fishing gears used are predominantly
handlines with castnets, gillnets, and beach seines being used to a Jesser extent (Ardill and Sanders, 1991). Existing
figures do not exist to ascertain which of Kenya's fisheries lands what percentage of the fotal shark and ray catch,
However, the coastal inshore fishery is regarded as being at maximum sustainable yield and the offshore fishery is
thought to be under-exploited (Anon., 1995). Kenya's local commercial fishery consists of trawlers targeting prawn,
yellowfin, tuna and marlin, This commercial fishing fleet does not specifically target sharks, although sharks are
caught as bycatch, Spanish funa vessels report shark bycatch of 2-3 mt every two weeks, and 14 local prawn trawlers
operating in 1989 resulted in 561 mt of bycatch, in which shark and ray would have formed a significant utilised

proportion {Ardill and Sanders, 1991).

The Eritrean artisanal fishery in 1992 consisted of 2 615 fisherman and 636 vessels (Bellemans and Reynolds, 1992b),
An artisana) directed shark fishery exists that uses gillnets and longlines and yields a shark catch which is utilised for
domestic and export markets (Bellemans and Reynolds, 1992a; Bellemans and Reynolds, 1992b). There is a pelagic
offshore fishery in Eritrea that targets snapper, grouper and Spanish mackerel using gilinets and trawls. Sharks are
caught as bycatch and in general discarded at sea after fins have been removed. -

In 1984, it was estimated that 90 000-100 000 people were indirectly or directly involved in Somalia's artisanal fishing
{Bihi, 1984). Sharks and rays represent an important part of the artisanal fish landings, and it is estimated that sharks
comprise 40% of the artisanal landings in the southeastern coastal area (Stromme, 1987). In the Bosaso region on the
hom of Africa, sharks are the main target species largely because of a lack in market for other species due to
inadequate facilities to produce fresh and frozen fish products (R. Remmerswaal, in fitt., 1995). The directed artisanal
fishery utilises vessels measuring 6-8.5 m, and fishing gears include baited longlines, drifinets and gillnets. The
reported total artisanal catch of sharks in 1976 was estimated at 1 S00 mt (Bihi, 1984). However, in 1996 the 3‘;early
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shark catch was roughly estimated to be 6 700 mt, an increase of over quadruple the shark catch in the last two
decades. The offshore commercial fishery in Somalia consists of approximately 15 illegal foreign vessels trawling for
pelagic and demersal species, Incidental catch of sharks occurs, and is estimated to be 5% of total catch, which
equates to 2 mt per vessel per year (R. Remamerswaal., fn li#t, 1995).

Approximately 80 600 people generated eamnings from Mozambique's artisanal fishery in 1993, using handlines, beach
scines, drift gillnets and bottom gitlnets. In 1993 it was estimated that the number of boals i the artisanal sector was
10 700 units, of which 380 were engine-powered vessels {Anon., 1994b), Sharks are landed as bycatch by the
artisanal fishery, and in 1993 the estimated catch was 2 186 mt. Mozambique has a semi-industrial fishery consisting
of 69 vessels mainly involved in prawn fishing, but also in Hne fi ishing. An industrial fi ishery, also concentrated on the
prawn fishery, in 1993 comprised 118 industral fishing vessels (Anon., 1994b). A small directed semi-industrial
shark fishery exists off Inhaca Island (Cociccroft, pers, comm., 1996}, and directed shark fishing also ccctrs at the
entrances of Maputo and Inhambane Bays using gillnets (Hatton, 1995). The most recent estimate of total shark catch
was 2 236 mt for 1993, and the level of exploitation was thought to be low (Anon., 1994b),

" The Seychelles artisanal fishery operates on the Mahé plateau and offshore banks, and targets groupers (Serranidae),
snappers (Lutjanidae), emperors (Lethrinidae), rabbitfish {Siganidae) and to a lesser extent sharks. The vessels used
by the artisanal fishenmen numbered approximately 600 in 1995, and consisted of small wooden boats with small
outboards, fibreglass boats with small outboards and larger whalers, schooners and longline vessels with larger
outboard engines. Sharks are not specifically targeted by the artisanal fleét largely because they do not command a
high price in comparison to other species. However, fins from sharks caught as bycatch are valued and commercially
traded. In 1994, landings of sharks and rays by ariisanal vessels represented 116.5 mt. The Seychelles commercial
fishery is geared towards tuna and swordfish, and operates throughout the EEZ (E. Grandcourt, in /ir., 1995). A total
of 52 purse seiners, most of which were EEC vessels, were licensed in Seychelles in 1992, which resulted in
transshipment of over 160 000 mt, of which 32 000 mt were harvested withir the Seychelles EEZ (Seychelles Fishing
Authority, in Shah 1994). Bycaich represents 6% of the total catch, of which 12% is estimated o comprise shark
(Shah, 1994). Foreign tuna longline vessels also capiure sharks as bycatch, and .often land these sharks in Seychelles,
In 1994, landings of sharks from these vessels amounted to 8.3 mt (E. Grandcomt in litr., 1995).

In Madagascar, the artisanal fishery uses small, sail-powered tradmonal veswls and wooden or GRP launches with
outbeard or inboard engines. Fishing gears predominantly used by smalle g vesse!s are handlmes. large mesh gillnets
{(jarifa}, small mesh gillnets, and the larger vessels use lenglmes and dnft gﬂlnets Madagasca: has a substantial
coastal prawn fishery which comprises 84 vessels, The estimated t_»yca ( tlus ﬁshmg ﬂect Is tens of thousands of
sharks per year, In addition, Madagascar has a pelagic funa ﬁsherj -co 6fa hcensed European fieet of 60 purse
seine vessels and a long line tuna fishery comprising 40 hcensed but possibly, 300- 500 ‘mostly unlicensed foreign
" vessels from Taiwan, Korea and China, It is likely that !he tuna k] 1g1ili"i_§antluumber of sharks ag

bycatch from Malagasy and Seychelles waters {Cooke, 1996)

Although indigenous people in South Africa used sea products {0 a limited extent 4s 2’ subsisfent_‘?_qcﬁVitY: It was after
the amival of European settlers that larger commercxal ﬁshm ~{95¢

indigenous artisanal fishery remains limited with no major P
sharks, rays, skates and chimaeras) catches, but South Afnca ain
to the limited nature of the artisanal fishery in that country, the OpOrtic

catch can be more accurately estimated.

The bottom traw! hake and sole fisheries of South Afnca, which
shark ]andmgs of 164 mt in 1993 {Japp et al., 1994 Roei 198‘

ersaI prawn trawl fishery
and lhergfore ar¢ not included

motonsed vessels of up to 12 m, and ﬁshmg gears co
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although declining catches of teleosts since the 1960s has meant that sharks are being increasingly targeted (Permey et
al., 1989). The annual reponed catch of chondrichthyans for this fishery in 1994 was 518 mt. As longlining in South
Africa is generally illegal, numbers of this fishery type are restricted. However, shark-targeted longlining by vessels
normally fishing for tuna was permitted in 1990 due to a decline in availability of tuna, and 31 vessels are presently
licensed (Kroese ef al,, 1995). Curently, there are 120 foreign vessels licensed in South Africa for pelagic tonglining
targeted at funas. Bycatch includes sharks, and finning is carried out. The fotal longline shark catch in 1994 was 233
mt, although Kroese ef al. (1995) suggest that the real annual catch is much higher. The beach seine fisheres usually
return chondrichthyans, although beach seiners have expressed an interest in markefing components of the
chondrichthyan catch. Seine and gillnet recorded shark landings in South Africa amounted to 3.46 mt in 1993,

The extent of recreational current fisheries in the countres studied is
directly related to demand from domestic and foreign tourism.
Substantial recreational fishery industries were identified in Kenya and
South Africa and may be growing in Mozambique. In general,
chondrichthyans are not normally targeted by recreational anglers
because teleosts are considered to be more challenging and better
eating. Bycatch is reported to be minimal, as recreational fisherman
use fishing gears that are generally species-specific, Directed shark
fishing occurs in South Africa, Kenya and at least one location in
Mozambique where anglers are competing in fishing championships
with the aim of maximising landing weight. Total chondrichthyan
landings in South Africa from recreational fishing amounted to 73 mt
in 1994, Limited recreational fishing takes place in the other countries

studied.

TRADE

Of the countries studied in the eastern and southemn African region and
adjacent Indian Ocean Islands, a domestic, regional and international
trade in shark meat, cartilage, skin and liver oil occurs, with a
substantial international trade in shark fin, The majority of dried/salted
shark meat produced in Somalia, Madagascar, Seychelles and South Wet shark fins on sale in Dar-es-Salaam market
Africa is exported within the region due to supply exceeding demand, Rob Bamnett-TRAFFIC
Kenya and Tanzania maintain a high domestic demand for shark meat, which in Kenya, results in imports from
Somalia, Zanzibar (Tanzania) and Yemen. Driedfsalted shark meat in Eritrea is almost exclusively exported to Saudi
Arabia and to Bast Africa via Yemen, as domestic demand is negligible (S. Etoh, in Jirt., 1995), The long shelf life
and transportable nature of dried/salted shark meat has contributed to its substantial domestic and regional trade in
Africa. This is mainly due to the inadequate storage facilities and transport infrastrucrure found in most countries that
result in a low shelf life for other fresh marine produce. Shark meat's high tolerance to spoilage through curing has

enabled its efficient utilisation by artisanal fisheries in the region.

Presently, shark liver oil is domestically traded within Edﬁea, Somalia, Kenya, Tanzania and Madagascar for use in
maintenance of traditional fishing vessels. Intemational exports to Japan of liver oil derived from large oceanic
species were identified in Madagascar, amounting to 16,4 mt in 1994, ‘The trade in shark skin is minimal with a small
international rade identified in Zanzibar to Hong Kong, which amounted to only 300 kg in 1995, The curio trade in
shark jaws and teeth is apparent thronghout the countries studied, but is minimal and dependant on tourism. Trade in
shark cartilage has raised interest among shark product traders, but to date, onty in South Africa has a small domestic

trade in imported cartilage occurred.

Total official annual exports of shark fin for the covntries studied is 4.3 mt in 1995 for Kenya, 1.6 mt in 1994 for
Tanzania, 17.97 mt in 1993 for South Africa, 6.5 mt in 1995 from Madagascar, and 12.68 mt in 1994 for Seychelles.

9



All of the countries with available official data show constant or declining shark fin exports over the past five years,
Kenya, Tanzania, Seychelles and South Africa have had relatively constant arinual shark fin exports over the past five
years, with Madagascar showing & general downward frend, In most cases, the official export statistics for
international trade in shatk fin need to be taken with some caution, as a number of the national studies indicate that
complete data is not available, andfor loopholes exist in export procedures. For example, in Madagascar at least 50%
of shark fin trade cannot be attributed to any particular fishing region in which official statistics are compiled, and in
Tanzania, shark fin is likely to be classified as fish offal when exported, and therefore not included in official statistics.
In South Africa, official export figures are low when compared fo total annual shark production, and the limited
domestic market. In South Africa and Kenya, figures reported by importing countries conflict with reported export
figures. In addition, many of the countries studied in eastern Africa experience illegal cross border trade in shark fin
which is not monitored. The quantity of shark fin exports from the majority of countries studied was found to be
much higher than that reflected in official export statistics,

The countries of Kenya, Tanzania, Madagascar and South Africa export shark fin directly out of their own countries,
with Kenya and South Africa also importing shark fin from nei ighbouring countries for subsequent re-export to the Far
East. Somalia exports most of its shark fin through Dubai (United Arab Emirates), sometimes via Djibouti, and shark
fin from Eritrea is predominantly traded through Yemen to the Far Bast (S. Etoh, in /i, 1995). Limited domestic or
regional consumption exists for shark fin, The destination of shark fin exporfs is predominantly Hong Kong,
Singapore and Japan, Data available for imports of shark fin into Singapore for January-October, 1990 were 26 mt
from Kenya, 3 mt from Madagascar, 2 mt from Mozambique, 7 mt from Seychelles, 3 mt from Somalia (Singapore
Trade Statistics, 1990). - Reported imports into Hong Kong for 1988 were 3 mt from Somala, 1.6 mt from
Mozambique, 5.2 mt from Madagascar, 115.7 mt from South Africa, 1.6 mt from Kenya and 1.2 mt from Tanzania

(Hong Kong Trade Statistics, 1988),

The competitive nature of shark fin trade is most apparent in Kenya, Tanzania, Madagascar and South Aftica,
Madagascar has reportedly experienced a significant increase in real terms of shark fin exports since [988. During the
past two-three years, West African buyers have increased the competitive nature of the trade in shark fin by buying
directly from fisherman. Traditional middlemen are by-passed when West African traders deliver fins in person fo the
Far East market (Cooke, 1996). During the past five years in Tanzania, the pri¢e of shark fin has increased by 70%
due to increased competition between traders. This increased demand and competition for fin has increased the
bargaining power of shark fin suppliers, with the result fhat artisanal fisherman in Tanzama are receiving higher prices

for their product, whilst primary collector and exporter proﬁt ma_rgms have been reduced

CONSERVATION IMPLICATIONS

At least 25 species of shark, predominantly comprising the carcharlnmd sPccws, are affected by artisanal and
commercial fisheries in the countries under study. The inshore Specws of shark are under the largest fishing pressure
in countries with substantial artisanal fisheries. The fishing pressure resultmg from offshore fisheries is hard 1o
estimate due to lack of data on size of foreign fleets and their annual catch’ ﬁgures Por example EEC purse seine
vessels registered in Seychelles are reported to frawl in Kenyas and Tanzamas EEZ and m Madagasca: the offshore
longline tuna vessels operating in the Malagasy EEZ could consist of up I 300 500 unhcensed vessels. In addition,
the conservation implications of the national directed and bycatch ﬁghenes on sharks is ha:d 1o evaluate due 1o
minimal information on marine resources for the majonty of target countnes _‘However resoprce suweys undertaken

in the Tanzaman and Zanzibar territorial waters revealed substantlal potential c]asmobranch yxelds that i Increased with
depth of water, In Somalia, the Ministry of Fisheries reported in 1983 ‘an expecied annugl ﬁshenes yield, and
forecasted for sharks and rays a yield of 30 000 mt, Tn Madagascar, anzama and I\rlozamb,que the
marine resources are believed to be under-utilized and govemmems are ctively ncour- gmg the expansion of heir
In Somalia, for example, "the Government has encou:aged_th

fisheries sectors.
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through such mechanisms as fixed price purchasing and promoting resenlefnent of nomadic peoples to the coast
regions (Strormmne, 1987).

The resource information available implies the occurrence of greater stocks of offshore chondrichthyans in
comparison to inshore waters. Data identified in Tanzania and Madagascar suggest that a significant proportion of
inshore sharks caught for their fins are immature. In Tanzania, it was found that 25.4% of shark fin exports are likely
to consist of immature_: sharks with fin sizes of less than five inches in length, which could point to the over-utilisation
of inshore species by the predominantly artisanal shark fishery. However, any excessive shark fishing pressure is
alleviated for part of the year, as many of the shark fisheries in the countries studied are seasonal, such as in Kenya
where the season lasts for nine moanths and in Zanzibar where it lasts for only four months.

REGULATORY/MANAGEMENT FRAMEWORKS

With the exception of South Africa, none of the countries under study have quotas, restrictions or any regulatory
controls on the import or export of shark products. Brifrea and Somalia do not have in place most of the fisheries
regulatory measures that would be expected. Eritrea is rebuilding after a 30-year war, and Somalia has nto functional
government in place to administer existing legistation. In the countries under study, fisheries legistation is concerned
almost exclusively with commercial species, and in the case of fish, is focused on teleosts. Legislation affecting
utilisation of sharks is not specific, but of a general nature, protecting, regulating and conserving the marine habitat.
In general, national fisheries legislation makes provision for the regulation and licensing of local and foreign fishing
vessels, importing and exporting of fish and fish products, and may specify license, permit and registration
requirements for exploitation of national marine resources, In addition, the majority of countries under study are
parties to international law, such as the United Nations Law of the Sea Convention, which could have a limited effect

on shark utilisation.

Scuth Africa maintains the enly shark fisheries legislation out of the countries studied by TRAFFIC East/Southermn
Africa. In 1991, fisheries legislation was passed making it illegal to catch, kill or atternpt to kilt the Great White Shark
Carcharodon carcharias, or to trade in any of its products. Other regulations concerning sharks altow fishing boats to
decapitate, gut or cut off the tail of a shark before it is landed, so long as the shark products are retained in
refrigeration facilities until it is landed. The only legislation peitaining to the size or quota of catch is under section 47
(11) of Gazette No 14353 of 1993, which allows recreational fishermen a maximum total of 10 fish to be caught per
day. The exploitable list referred to includes elasmobranchs {subclass Elasmobranchi),
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THE SEYCHELLES SHARK FISHERY
" Nina T. Marshail

INTRODUCTION

The Seychelles comprises about [15 islands, of which 74 are low elevation coral islands, and 4! are granitic
formations that are hilly and often quite rugged (Shah, 1994). The three largest islands are Mahé, Praslin and La
Digue, and these harbour most of the human population and are the centres of much of the country's economic
activities (Faure, 1984). The combined area of coastline is 600 km. The Seychelles are surrounded by a shelf
estimated to be about 50 000 km? in size, and the EEZ is over 1 370 000 km? (Boullé, 1991).

HISTORICAL OVERVIEW

Shark fishing has been undertaken in the Seychelles for several centuries, mainly to produce dried salted shark meat
which is rich in protein, inexpensive and easily transported. This meat has had a ready market among the inland
peoples of East Africa and the Far East, despite the fact that the product is often of low quality, having rotted during

transport {Travis, 1990).

In the 1950s, there arose a demand for a higher quality grade of dried and salted shark meat, and people in many
locations throughout the world and especially in Asia, moved to improve their methods of preparing and packaging
shark meat. A number of operators in the Seychelles recognized this new demand, and were successful at developing
a superior product, As many vessels use the Seychelles as & calling point when travelling across the Indian Qcean to
Africa and Asia, the Seychellois had no difficulty in marketing their improved product (Travis, 1990). In addition,
shark backbones made into walking sticks were marketed to tourists in the 1950s. Increased demand led to a larger
harvest, and Travis (1990) noted that by the end of the 1950s shark stocks had become depleted due to over-

exploitation.

Sharks continue to be a valued catch in the Seychelles, and sharks are harvested by the artisanal fleet as well as
commercial interests (E. Grandcoust, /i /i#t,, 1995). Expansion of the utilisation of shark products is also being

considered, especially with regard to processing of shark skins for leather (Boullg, 1991),

e Aride _ _
CURRENT FISHERIES ' @ e R
" Les Soeurs
. ) Curcuse g, o ‘
1. Arlisanal S L S o L
| L F_éncufs_t\j | pModame
The Seychelles artisanal fishery operates on ) " Cousin 8 ! .
the Mahé plateau and offshore banks, and _ Cousine & * pacin e Digu;:_-

targets groupers (Serranidae), snappers
(Lutjanidae), €IMPErors (Lecthrinidae),
rabbitfish (Siganidae), and to a lesser extent
sharks. The number of vessels involved in
shark fishing in 1995 was approximately 600, o o - E ' L vF:'éga.te"

and this figure includes pirogues (small R gL
wooden boats with < 15 Hp), outboards e
(fibreglass boats with outboard motors > 2 Vigtorla G, ‘;{

Hp), whalers {uncovered wooden boats of 16 ‘

L=
Hp), schooners {covered wooden vessels > 16 T T
2 - 7.
Hp), and longline vessels. Gear used includes SNy
hkl\b'.:_,i

| Mahé e aux Récifs y

baited longlines, gillnets, beach seines and
handlines. All vessels must be licensed (E.

Grandeourt, in litt,, 1995), Seychelles

13



&

TRADE B 3UARAS A¥d ANy PRODHETS 15 T0E WEsTony LIDIAW AUD SODVHEAST ATLANTIC GHEni

- The small boat fishery accounts for 35% of the total artisanal catch, and the remaining 65% is caught by the whalers
ané schooners (Shah, 1994), An average of about 5 000 mt of fish are landed per year by the artisanal fishing fleet
(Seychelles Fishing Authority, 1991 in Shah, 1994). Figures for nominal catches (landings converted into live weight)
for the period 1983 to 1992 for fish, crustaceans, and mothuscs, and for sharks, rays and chimaeras, for the commercial

and artisanal fisheries, are presented below.

Table 1
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Sharks, Rays, Chimaeras (1)

1983 1984 1985 1936 1987 1933 1289 1990 1991 g2

Year

o

1992 6 632 (estimate) 85 {estimate)

Source: Anon., 1994,

i. Directed
Sharks are not specifically targeted by artisanal fishermen in the Seychelles, largely because shark meat does not

command a high price, and fishermen prefer not to combine sharks in their holds with the more valuable fish. Sharks
are however caught for their fins {ENVLR.O., 1994),

it. Bycatch
Sharks and rays are caught as bycatch by the artisanal fishing fleet. Due to the low value of shark meat, sharks are

usually retained only for their fins, although some meat is consumed locally and is also exported. A complete list of
the sharks commenly occurring in the Seychelles is provided below (E. Grandeourt, in fitt., 1995).

Scientific Name . Common Name
Carcharhinus albimarginatus Silvertip Shark
Carcharhinus amblyrhynchos Grey Reef Shark
Carcharhinus brachyurus Copper Shark
Carcharhinus brevipinna Spinner Shark
Carcharhinus melanopterus Blacktip Reef Shark
Carcharhinus mitberti Reqguin Blanc

Carcharhinus tjutjot Requin Nene Pointe

Carcharhinus longimanus Oceanic Whitetip Shark

Galeocerdo cuvier Tiger Shark

Loxodon macrorhinus Sliteye Shark

Trigenodon obesus Whitetip Reef Shark

Ondontaspis fricuspidatus Sand Tiger Shark

Sphyrna mokarran Great Hammerhead

Sphyrna zygaena Smooth Hammerhead

Ginglymostoma brevicaudatum Shorttail Nurse Shark

Ginglymostoma ferrugineum _ Tawny Nurse Shark

Rhynchobatus djiddensis . Violin Shark : '
Sand Shark

Rhinobatos blochi
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Data on landings of sharks and rays by the artisanal fleet are Table 2 :
available for the period 1985 to 1994 and are presented below. Landings of sharks/rays in the Seychelles

When these figures are compared to those in Table 1 which byatisanal vessels, 9'19 94 (mt)(

T

“_:’e‘" " Sl ST

pertain to total catch, one can see that the artisanal fleet brings in
almost all'of the sharks and rays landed in the Seychelles, ;z:z
Sharks are processed for meat, and are usually salted either on 1987
board or on shore, and then dred, Shark fins are sun-drjed. In 1983
addition, teeth and jaws are sometimes prepared for sale to 1989
tourists, as are backbones which are made into omamental 1520
walking sticks. 1991
1992
2. Industrial Fishery 1993
1594

The comumercial fishery is geared towards tuna and swordfish, and
operates throughout the EEZ, with the exception of the plateau
areas. ‘'This fishery is primarily comprised of foreign owned
vessels {E, Grandcourt, in firt., 1995).

Source: E. Grandcoud, in litt.,, 1995,

Numerous countries and territories have signed bilateral and multilateral agreements with the Seychelles to fish for
tuna, and these include but are not limited to France, Japan, South Korea, Mauritius, Spain, Taiwan, and USSR
{Boullé, 1991). Approximately 52 purse seiners, most of which were EEC vessels, were licensed to operate in 1992,
Purse seiner transshipment for 1992 was over 160 000 mt, of which approximately 32 600 mt was harvested within the
Seychelles' EEZ (Seychelles Fishing Authority, 1992 in Shah, 1994). These figures mainly comprise tuna and

swordfish,

i. Directed Table 3
Landings of shark in the Seychelles by

A directed fishery for sharks no longer exists.

if. Bycatch BAY & L0
Observers from the Seychelles Fishing Authority have collected 1989 6.8
information on bycatch caught by the purse seiner fleet in Port 1990 3.1
Victoria. According to ENVLR.O (1994), analysis of bycatch 1991 L3
commenced in 1987. Bycatch was found to comprise 6% of the 1992 22
total catch. The percentage of bycatch that was sharks stood at 1993 2.3

1994 8.3

12%, behind tuna discarded because of lack of hold space (379%)
and damaged or undersized tuna (22%). The bycatch from the
purse seiner fleet is generally discarded at sea. The shark species
most eommonlj' caught as bycatch is the Oceanic Whitetip Shark
(ENVLR.O., 1994),

Foreign tuna lengline vessels also capture sharks as bycatch, and often land these sharks in the Seychelles, Figures for

landings from 1989 to 1994 are presented below. However, if one combines the landings figures for artisanal vessels
with those of foreign longline vessels, these figures are higher then those reponcd.by FAOQ in Table 1, indicating that a

Seurce: E. Grandcour, in fftt., 1995,

portion of these landings are not recorded in official Seychelles landings statistics,

3. Recreational

No inforration is available on recreational fishing in the Seychelles,
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TRADE

Shark preducts are traded both domestically and
internationally from the Seychelles. Meat and fins
are the most frequently traded products, although
markets also exist for jaws, teeth, backbones, and

liver oil.

Curios: Shark jaws and teeth are sold to tourists. In
addition, the backbone of the shark can be made into
an ornamental walking stick and sold to tourists (E.
Grandcourt, in fits,, 1995).

Fins: Shark fins are dried and experted from the
Seychelles. The total weight of dried shark fins
exported during the last ten years is 134.66 mt,
which equates to 9 351.36 mt wet weight of shark
(see Table 4). These figures are interesting in that
they indicate that the many sharks are utilised only
for their fins, and are never landed in the Seychelles.
For eiample, the combined landings of artisanal and
longline landings in 1994 as reported by Grandcourt
{in lin.,, 1995) were 124.8 mt (artisanal landings
were 116.5 mt). 1994 dried fin exports converted to
wet weight are 880.56 mt, a figure that indicates that
the quantity of sharks caught is about seven times
higher than what is recorded as landed.

Meat: Shark meat is dried and salted, but is also
landed frozen by longliners. Much of the dried
shark meat is consumed locally, However, some of
the meat is exported; figures are provided below,

From Table 5 it is clear that much of the shark meat
produced in the Seychelles is consumed locally.
While a trend in increased landings of shark is
evident, this does not result into increased exports,
Data for 1994 indicate a further significant increase
for trade in sharks, but without data for 1995 it is
difficult to assess whether this was an unusual year,

CONSERVATION IMPLICATIONS

A number of resource studies have been carried out -

in the Seychelles, although the most recent study
was undertaken in 1981, The resnlts reveal that
there are substantial stocks of sharks im the
Seychelles. On the Mahé Plateau shark biomass has
been estimated at 50 000-56 600 mt, equating to
about 21 mt of shark per square mile. On other

Seychelles banks the shark bicmass is estimated at ’

34 000 mt, with approximately 35 mt per square mile
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Table 4
The quantity (mt) and value of dried shark fin exports from

the Seychelles, 1985-1994

r L5 i £ -
1985 64 400 322 000 2.15 149.30
1986 | 127 000 635 000 4.23 283.75
1987 { 363200 | 1816000 12.11 840.97
1988 | 469400 | 2347000 15.65 1 086.80
1989 | 838000 | 3190000 21,27 1477.08
1980 | 513400 | 2567 000 17.11 1188.19
1991 § 418400 | 2092000 £3.95 968.75
1992 | 453000 | 2265000 15.10 1 048.61
1993 | 612400 | 3062000 2041 1 417.36
1994 | 380400 | 1902000 12.68 880.55

Note: Figures for wet weight equivalent calculated for dried fins being
1.44% of the wet (live) weight of a shark. These figures have been
edded to the table by TRAFFIC. Average exchange rate: US $1.00 =
5.00 Seychelles Rupees, Source: E. Grandcourt, in fitr., 1996,

25
T 2127 2041

1985 1986 1987 1988 1980 1990 991 1992 1893 (994
Year

Welght (mt) of dried shark fin

L]

Table 5§

Exports of shark from the Seychelles, 1985.1904,

as compared to artisanal landings of sharks/rays,

and longline landings of shark (mt, and excluding fins)
LXPOX

1985 0.0 374 0.0

1986 0.0 60.0 0.0
1987 0.0 419 0.0

1988 3.5 | 469 0.0

1989 45 310 6.8

1950 0.9 818 3.1

1991 16 84.6 1.3

1992 | os 93.0 22

1993 0.7 822 123

1994 - |97 116.5 E

Souree: E, G-ranéczuft, in liet., 1995,
Note: Exports include sharks caught by both artisana] and
longline vessels, and are comprised of frozen shark meat,
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(ENVLR.O., 1994). Grandcourt {in lizz., 1995) states that shark ﬁéhing in the Seychelles is not cause for concern.
At the same time, it appears that the quantity of sharks caught for their fins and then discarded far exceeds that
which is landed. While this catch may not at present be a threat to shark populations in the Seychelles, it certainly

points to the need for improved monitoring of the shark catch.

REGULATORY/MANAGEMENT FRAMEWORKS

1. Domestic

Fisheries in the Seychelles are regulated by the Fisheries Act (5 of 1986), the Licenses (Fisheries) Regulations (SI
21 of 1987) and the Harbour (Fishing Port) Regulations (SI 58 of 1988) (Shah, 1994). Most matters relating to
fisheries are governed by the Seychelles Fishing Authority.

The Seychelles Marketing Board Fish Division is the only agency licensed to import and export food-related
fisheries products, and they also purchase the catch of the artisanal fishing fleet (Boullé, 1991).

The Seychelles Fishing Authority monitors catch retumns from shark fishing, but aside from this, there is no other
regulatory mechanism applied to the fishery. There are no quotas or restrictions, and there are no conirols on the

import or export of shark products (Grandcourt, in lirt., 1993).

2. Regional/international

The Seychelles is a signatory to the United Nations Convention on the Law of the Sea (Shah, 1994), and also
participates in regional {una development and management initiatives. No shark related regional or international

measures have been identified.

CONCLUSIONS AND RECOMMENDATIONS

Fishing in the Seychelles is geared towards high value demersal and pelagic fish, and generally sharks are only
harvested as bycatch. Figures for artisanal and longliner landings, as well as for purse seiner bycatch, appear to be
within sustainable limits defined by resource surveys camied out in the past. Analysis of trade data for shark fins,
however, indicates that the overall shark catch may be almost seven times greater than the amount recorded as
landed. Therefore, in order to accurately gauge the total shark harvest, it may be appropriate to examine in more
detail the figures for shark fin exports. It may also be necessary to re-evaluate the status of the stocks, as no

resource surveys have been undertaken recently.

Shark fins ﬁrying at efporter’s warehouse
Rob Barnett-TRAFFIC
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TRADE IN SHARKS AND SHARK PRODUCTS IN ERITREA -
Nina T, Marshall

INTRODUCTION

Newly independent Eritrea borders the southem portion of the Red Sea, with a total coastline of about T 720 km in
length, comprised of 1 155 km on the continental shore, and 565 km surrounding its many islands. Fishing has been a
part of life on the Eritrean coast for millennia. The area fished by Eritrea’s artisanal fishermen measures

approximately 55 000 km?,

HISTORICAL OVERVIEW

Ertrea's fishing industry has been in operation for several thousend years, Dueing the 1950s and 1960s Eritrea
actively exported small coastal pelagics, such as sardines and anchovies (Bellemans and Reynolds, 1992a). Total
landings in 1954 were over 25 000 mt, and were exported fresh and frozen to many countries. Since that time, Eritrea
has endured continued war, and as a resull, the total catch has declined steadily; in 1987 landings were a mere 250 mt

(Abebe, 1993).

In the 1960s, the artisanal fishing industry became increasingly motorized, Whereas most of the fishermen previously
operated canoes, by 1970, the artisanal fleet consisted of approximately 500 houris (6-15 m open long boats, 70 of
which had outboard motors), and 300 dhows (8-17 m, 80 of which had inboard engines), This fleet decreased to 130
vessels by 1981 and only half were operational. At the same time, the number of fishermen decreased from 23 000 in

the 1950s to about 3 560 in 1981 (Bellemans and Reynolds, 1652a),

The industrial fishing fleet in the 1960s was comprised of four inshore trawlers, three handliners, and nine offshore
trawlers, Facilities were present in the port cities of Massawa and Assab (o process the catch (Bellemans and
Reynolds, 1992a). These facilities collapsed completely during the war, but a number of efforts are underway or
proposed to rehabilitate and revitatize the fisheries sector (RDA International, 1993).

Sharks formed part of the catch during the 1950s and 1960s, and meat was dried and salted, and exported to Yemen.
Shark fins were also dried and exported to Asia (Abebe, 1993). Figures for production of shark in Eritrea are available

for the years 1965/1966 to 1976/1977.
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CURRENT FISHERIES

Fisheries in Eritrea consist of an artisana fishery operating along
the coast which targets snapper (Lutjanidae), grouper (Serranidae),
Spanish mackerel and shark, a modem shore-based fishery
concentrating in the Massawa environs geared toward catching
snapper, grouper and Spdnish mackerel, and an offshere fishery
operating in the Red Sea which targets snapper, grouper and
grunter (Centropomidae). The key fishing areas include the
region between Massawa and the border with Djibouti, with a
concentration in the Dahlak islands (S. Btoh, in litt., 1995).

Fishing vessels must be registered with the govemnment. At

present there are numerous unregistered boats operating iHegally
in Eritrean waters, and figures on the number of such illegal boats
are impossible to determine (S. Etoh, i lifr., 1995). Nevertheless,
it is estimated that there are over 150 vessels illegally involved in

shark fishing in Eritrean waters.
'
6000
E550

HOMEBEAN AND SOUTHEAST ATLANTIO QGESHS

Table 1
Estimated production of shark in Ethiopia
(now Eritrea ; 1965/1966 to 1976!1977

iEe e,

1965/1966 1 100
19661967 1300
1967/1968 5500
1968/1969 1900
1969/1970 1500
1970/1971 2300
1971/1972 1100
197241973 400
1973/1974 500
1974/1975 30

1975/1976 100
1576/1977 14

Source: Sanders and Morgan, 1989,
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Gear used by the Fritrean ﬁshery includes gillnets, beach seines, longlines, handlines, traps, spears and castmets, with

the most common gear being the gillnet (Bellemans and Reynolds, 1992b), Etoh (in litt., 1995} also reports the use of

trawls and driftnets,

1. Arlisanal/Shorebased

In 1592 a survey of the Eritrean

marine fisheries sector was - 2] AT
carried out by FAO. This Carcharhinus hmbatus Blacknp Sha:k i Inmdenial
survey revealed that a total of C. albimarginaius Silvertip Shark Incidental
2 615 people were involved in C. amblyrhynchos Grey Reef Shark Incidental
fishing along the Britrean coast C. melanopterus Blacktip Reef Shark Common Incidental
at that time (Bellemans and’ Galeocerdo cuvier ‘Figer Shark Rare incidental
Reynolds,  1992b). These Triaenodon obesus Whitetip Re.ef Shark Common Incidental
fishermen were either "foot- Sphyrna spp. Hammerhead Shark Common Incidental

fishers", artisanal or subsistence

Table 2

Shark spemes caught off Erltrea

Source: S. Etoh, in lin., 1995.

fishermen who operate in shallow waters primariky using handlines, but also nets, raps and spears, o} fishermen
operating vessels of various types and sizes. The fleet was found to number 636 craft, although at least one-third of
the craft were not operational. Types of boats identified in the survey were canoes (6-10 m, non motorized), houris
{6-30 m with outboard engines), and sambuks (6-30 m with inboard diesel engines) (Bellemans and Reynolds, 1992),
Vessels involved in shark fishing are generally 10-25 m houris or sambuks (8. Etoh, in litt., 1993),
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Fishing is undertaken throughout the year, although shark fishing is generally carded out from Qctober to May.
Fishermen make approximately 15-20 trips per season, and each trip lasts five to seven days (S. Etoh, in litr., 1995).

i. Directed

A directed fishery for sharks exists in Eritrea, but in some areas landings are only consumed locally, becanse of the
tack of market access (S. Etoh, i litt., 1995). Sharks are caught with gillnets (200-400mm mesh size), as well as
longlines (Bellemans and Reynolds, 1992a; Bellemans and Reynolds, 1992b). The smaller sharks are valued as a
source of meat; they are dried and exported to Saudi Arabia and Yemen, The larger sharks are utilised only for their
fins, which are exporied to Singapore either directly, or via Yemen (5. Etoh, in /iz,, 1995). The trading channels for
dried shark meat are well-established (BeHemans and Reynolds, 1992b).

Figures do not exist for the current shark catch. Ethiopia, of which Eritrea was part until 1994 is listed in the FAQ
Yearbook of Fishery Statistics, and although landings are recorded for fish, crustaceans and molluses, there are no data

recorded for sharks (Anon., 1995).

Bellemans and Reynolds (1992a) have noted that skates and rays are occasionally caught on a subsistence basis.

ii. Bycatch

Sharks are sometimes caught incidentally when fishing for snapper, grouper and Spanish mackerel (S. Etoh, in lite.,
1995). In addition, skates, manta rays, and eagle rays are caught as bycatch.

2, Commercial Fishery

The pelagic commercial fishery is comprised of Eritrean vessels, South
Korean trawlers, and illegal Yemeni vessels, Egyptian, Isracli and
Saudi Arabian vessels have also been observed fishing in Eritrean
waters. The main methods of capture are gillnets and rawls, and the

target species are snapper, grouper and Spanish mackerel,

i. Directed

There is no directed commercial fishery for sharks in Fritrean waters.

fi. Bycatch

Sharks are caught as bycatch, and are in general discarded at sea after
the fins have been removed. Efforts are underway to reduce the size of
the bycatch by improving ufilization of the sharks that are caught, in

particular for human or animal food consumption.

TRADE
There is little information on the quantities of shark products traded
within and from Eritrea.
Both shark jaws and fins are dried before sale
’ Alex Forbes-IICN

Meat: Dried shark meat is produced from small sharks, and is
consumed along the coast. Most of the dried shark meat is however exporied to Saudi Arabia and to eastern African

couniries via Yemen (S. Etoh, in lirr., 1995),

Fins: Large sharks are not generally utilised for their meat, but they are valued for their fins. Dried fins are exporied
either directly to Singapore, or fo Singapore via Yemen (S. Etoh, ia fitt,, 1995). Recently, shark landings are believed
to have increased, largely because the price offered for shark fins in Yemen has also increasad,

Curios: Shark testh are sometimes offered for sale to tourists (S. Etoh, in /itt., 1995). Jaws are also offered to tourists

on occasion,
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Liver Oil: Shark liver oil is used locally in Eritrea as a preservative and sealant for wooden boats,

Whole shark: Small sharks are traded,

CONSERVATION IMPLICATIONS

No guantitative resource surveys have been camied out in Eritrean waters, although minor surveys have been
undertaken from time to time {Sanders and Morgan, 1989). These surveys have allowed for estimates to be made of
maximum Sustainable yield for numerous marine species, but these esfimates vary considerably. For sharks the
estimaies vary from 2 000-5 000 mifyr for offtake in Eritrean marine waters (Bellemans and Reynolds, 1992a). There
is an urgent need to carry out fishery stock assessments and develop an appropriate management system to sustainably
utilise these resources. Eritrea’s Ministry of Marine Resources is well aware of this need and has not licensed foreign
trawlers to operate in its waters (RDA International, 1993).

Pollution has emerged as a problem related to shark utilization, as numerous sharks are discarded at sea either ag
bycaich, or because the sharks are large and only the fins are harvested, There have been reports of dead sharks
washing up on the Dahlak islands, although Etoh (in lirt., 1995) notes that no “large quantities” of dead sharks have

been found,

REGULATORY/MANAGEMENT FRAMEWORKS

Eritrea is in the process of rebuilding after 30 years of war, As such, many of the expecied regulatory measures are
not yet in place, although efforts are underway to develop appropriate and effective legislation, especially with regard
to coastal and marne issues. Eritrea has adopted certain legislation from the former regime, in particular the
EthiOpian Maritime Proclamation, and hag specified in the Eritrean Proclamation No, 7/1991 that *...Fishing of all
sorts, including pear] fishing, within the sajd territorial waters shall be reserved exclusively to nationals of Eritrea,. "

{(Cullinan, 1994),

In addition, vessels in Eritrea must be registered if they are involved in fishing, although artisanal craft solely involved
in shark fishing do not necessarily have to be registered, At present there are no restrietions on shark fishing, and the
government does not keep records on the level of shark landings. Furthermore, there are no restrictions on the import
or export of shark products (S, Etoh, in lits., 1995).

CONCLUSIONS AND RECOMMENDATIONS

Shark fishing at present in Eritrea does not appear to represent a threat to sharks although illegal fishing may be taking
place. Furthermore, the Ministry of Marine Resources is intent upon re-establishing a sustainable fishery sector in
Eritrea, and plans to carry out stock assessments, which will be used to develop appropriate management systems for

the nation's marine resources,
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THE SOMALI SHARK FISHERY IN THE GULF OF ADEN
AND THE WESTERN INDIAN OCEAN :
Nina T. Marshall

INTRODUCTION

Somalia's coastline extends some 3 200 km, with T 200 km bordering the southern coast of the Gulf of Aden, and
2 000 km facing the Indian Ocean (Bihi, 1984). Somalia has the longest coastline in Africa, and its marine resources
are rich and varied. Most trade is carried out by sea through ths four major ports, Mogadishu, Berbera, Kismayu, and

Bosaso.

The north coast is typified by sandy beaches punctuated by rocky outcrops, and an absence of coral reefs due to
seasonal influxes of cold water currents. The eastern part of this area experiences seasonal migrations of pelagic fish,
while the western portion is rather uniform throughout the year, The east coast of Somaka is most notable for the
northern area between Ras Asir and Ras Mabber, which at times is subjected to exceptional primary productivity; this
area is regarded as having some of the highest fish densities in the world. The central east coast experiences
occasional high fish densities, but these are not constant throughout the year. Further south, the area between Obbia
and Chiamboni harbours coral reefs and is characterised by mild seasonal variations, The Somali shelf consists of
24 500 km? off the east coast and 3 200 km? off the north coast (Stromme, 1987).

Southern Somalia also has numerous small islands situated north of the Kenyan border. The Bajuni islands, and the
maindand southern coast, are home fo the only two ethnic groups (the Bajuni and the Rermanyo) who have a tradition
of fishing in Somalfa (Lovatelli, 1996), '

HISTORICAL OVERVIEW

Utilisation of sharks in Somalia occurred in the past and continues today. Artisanal fishing has involved sharks mainly
in the form of production of dried shark meat and fins, and local use of shark liver oil for maintenance of dhows.
Commercial fishing activities in the past focused primarily on crustaceans and fish and did not target shark species

{Stromme, 1987).

Artisanal fishing has been practised in ¥ A ' _ _ i e
Somalia for centuries by the many fishing D ,fzbozgt:/:} o Gulf ofAfign Kmdﬂgﬁj‘k{ Ré%: As:i: E
communities that occur along the coast, : / e, - Las Koyzhf;;‘fa" - ) Ca'ér
, - . ~ Bosaso -
During the 1970s the Somali Government wﬁ”( Mﬁ%gg" . o Glﬁrdaﬁci
worked with these communities o i ., Berbera '
establish fishing cooperatives, whereby N Somalia ‘
the catch was purchased at fixed prices 7 e‘“"m_,‘m_ﬁ% f.rf o
and traded by cooperative trade agencies. ' ' . N 7 ? Bender
The  Government also  promoted : K 4 -
. oo S {
resettlement of nomadic peoples to the / 4
coast during the 1973-1974 drought, and | o / ;;fom
provided fishing equipment (including o P {J _
boats) as well as training in fishing /,j’ ) ;;,f
methods (Stromme, 1987). In 1984, it | /,s-”
was estimated that approximately one ; Mogadish ;;'
million people lived on the Somali coast, i S
and that 90 000-100 000 people were i " Mersa
involved directly or indirectly in artisanal : o
"’- . -

fishing (Bihi, 1984). 1% ‘ﬁ"’f_Kisr:nayu . B ) .

Lo ' , . :

‘\“, i fBa_n}m Islands
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At present it appears that large scale conunercial fishing operations (such as trawling) still do not include a directed
fishery for sharks, but that shark bycatch results in the trade in shark fins and meat, Artisanal fishing operations now
target sharks, and can be considered commercial (R. Remmerswaal, pers. comrn,, 1996). Figures for total landings are

presented in Tabje 1,
Table 1

Remmerswaal (pers. comm., 1996) notes that the figures listed above for Nominal catch of fish, crustaceans
1990, 1991, and 1992, are most bikely overestimates, and a more accurate
figure for each of these three years is probably closer to 5 000 mt, The
reduced catch is primarily related to the unstable political situation,

CURRENT FISHERIES 1986 16 500 {estimate)
' 1987 17 000 (estimate)

1. Artisanal 1988 17727 (estimate)
Data on annual landings of the artisanal fish catch are incomplete, however 1935 17 696 (estimate)
Stromme (1987) provides some data produced by the Ministry of Fisheries, 1999 17 095 festimate)
1991 15 800 (estimate)

He also states that in the 1970s the total annual caich was about 5 000 mt,

but it increased to 8 000 mt in 1975 due the introduction of 500 mechanized L1992 15000 (estimate) |
boats. By the end of the 1970s, most of the boats were no longer in
operation, and annual landings returned to their previous level. Figures for
annual artisanal fish landings for the period 1980-1985 are listed in Table 2,

Source: Anon. 1994,

During the 1980s there existed three fisheries development projects, which Table 2
were Tun as agencies under the Ministry of Fishedes. Of particular note is Aﬁpuagm;oguctiog gg til;‘}s )
Somali Marine Products, an operation which purchased fish from fisheries arvljs‘anﬁ = er_;i' " _(n_l )

I rE

co-operatives and from independent fishermen. In 1985, 28.2 mt of sharks 1980 4000
wete processed, representing approximately 5% of the total production 1981 4255
(Stromme, 1987). ‘This figure cannot however be inferpreted as a large-scale 1982 41390
decrease in the overall shark harvest; data for total landings for the same 1983 5280 ‘1
year are unavailable and the proportion of direct consumption unknown, LI 984 7724

1985 4067

The artisanal fish catch consists primarily of tuna, mackere} and sharks ]
(Bihi, 1984). Bihi (1984) reported that in 1976, total artisanal landings were g‘;}rz;rnc];:?gnés?t.ry of Fisheries, in

7 050 mt, of which 1500 mt were "sharks for drying"”. It is likely that the

artisanal annual production increased in the late 1980's, as a result of a number of fisheries development projects
focusing on the co-operatives, For example, a World Bank Project targeting the Bosaso-Alula area aimed at
increasing a mid-1980s production figure of 100-200 mt to 4 000 mt within seven years (Stromme, 1987). Political
unrest undoubtedly had a negative effect on this goal, Ry the late 1980s however, government support to fishing co-
operatives ceased, At present the fishermen operate as independent groups, or as business associations supported by
an individual who supplies boats and gear, and usually markets the fish landings (Lovatelli, 1996). Figures for the
present annual production of the artisanal fishing flest arc unavailable.

.
i. Directed
Sharks and rays represent an important part of the artisanal fishery. Regions that are significant include the north
coast, and the southern portion of the east coast. It has been estimated that sharks comprise 40% of the artisanal
landings in the southeastern coastal area. The main shark species landed include Hammerhead Sphyrna spp., and

Mako Isurus spp. (Stromme, 1987),

In 1995, information on the shark fishery was provided by a local NGO located in Bosaso, Ocean: Training and
Promofion, which is working to improve the wtilisatior of sharks and to support the development of the fishing
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industry. Sharks are the main target species in the Bosaso region, largely because of the lack of a local market for
other species, and the lack of facilities to produce fresh and frozen fish products (R. Remmerswaal, in litt,, 1995).

The artisanal fishery targets shark, spiny lobster, and fo a lesser exteni funa and grouper. Approximately 200
motorized and wooden boats operate in the northeast region of Somalia; these boats measure 6-9 m in length, hold up
to ten fishermen, and fish with 10-15 nets each. Fishing takes place all year except for the hot season which oceurs in
June, July and August, therefore boats fish for approximately 150-200 days per year. Gear used includes baited
longlines, driftnets, and gilinets (R. Remmerswaal, in /ift.,, 1995). Lovatelli (1996} reports that gillnets of 200 mm
mesh size are used most frequently for catching sharks. This fishery has been in operation for about 20 years, or ever
" since good boats and nets have been available, and there has been a healthy market for shark fins. It should be noted
that because of the last four years of war in Somalia, at least 140 boats are non-operational and therefore the number
of boats involved in the industry in the northeast region has decreased. At the same time, fisherren report that more
fishermen are actively fishing (with less effective operation), and therefore the trend indicated is a decrease in the

overall catch per unit of effort {R. Remmerswaal, in lift., 1995),

Records of landings are compiled by Ocean Training and Promotion. The number of sharks caught in 1995 is
estimated at +45,000; this figure is calovlated from 150 boats x 150 days x 10 nets x 0.2 shark caught per net night.
Data on total number of beats in Somalia is impossible to obtain, however, estimates are available from Lovatelli
(1996), and stand at approximately 269 motorized GRP vessels, and 806 traditional wooden boats, With these figures
it is possible to estimate the total artisanal shark catch to be +130,000 sharks per year (R, Remmerswaal, pers. comm.,
1996). The size of sharks varies, with 50% being less than 1.5m. Shark species that are caught are listed below.
Remmerswaal (pers. comm., 1996) reports that 90% of the catch consists of four species, the Blacktip Reef Shark
Carcharhinus melanopterus, the Thresher Shark Alopias vuipinus, the Hammerhead Shark, and the Mako Shark,

Table 3
Shark species caught off Somalia

Carcharhinis melanopterus Common
Alopias vidpinus Thresher Shark Common Direcied
Sphyrna spp. Hammerhead Shark Common Directed
Isurus spp. Mako Shark Cominon ’ Directed
Negaprion acutidens Lemon Shark Comron Directed
Sand Shark Commeon Directed
Carcharhinus brevipenna Spinner Shark Cccasionat Directed
Galeacerdo cuvier Tiger Shark Rare Directed
Prionace glauca Blue Shark Rare Directed
Rhiniodon typus Whale Shark _|_Rare Incidental
Saw Shark Rare Directed
Scoliodon laticaudus . Spadenosed Shark Rarg Directed

Source: R. Remmerswaal, fn lirz., 1995,

]

Sharks are processed both on board boats and on shore (on the beach), Shark meat is salted and dried (once the head,
fins and tail have been removed), and fins are dried, Ocean T raining and Promotion is also processing on a trial basis
cariilage (dried), skins, liver (boiled), and jaws {as curios). In addition, baby sharks are made into meat dough. This
processing operation involvés only the sharks caught locally, and is small-scale (R. Remmerswaal, /n fitt,, 1995),

ii. Bycatch

Manta rays {(Mobulidae) and stingrays (Dasyatidae) form part of the incidental catch in the northeast region, and are
either dried for meat or used as bait for longlines. In addition, the Whale Shark is occasionally caught incidentally (R,

Remmerswaal, in fitf., 1995). '
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2. Commercial Fishery

Commercial fishing has been undertaken in Somalia for decades. As early as 1936, Italy built two tuna canneries, in
~ Habo and Kandala, and later a third was built by Russians in Las Koreh (R. Remmerswaal, pers. comm., 1996),
According to Lovatelli (1996) one of the first operations was a Soviet joint venture (Somalfish) that involved ten
freezer trawlers; this operation was active from 1973 to 1977, Stromme (1987) reports that deep sea trawling was
carried out by various joint ventures in the 1970s, and that Italian, Greek, Egyptian and Japanese comnpanies were
given fishing concessions. Targeted resources were primarily crustaceans (the deep sea spiny lobster, Puerulus spp.)
and demersal fish. During the 1980s, additional countries entered into fishing agreements with Somalia including Iraq
and Yugoslavia (Singh, 1984). At present Russian, South Korean, Taiwanese, and Italian vessels, among others, are
carrying out trawling activities off Scmalia specifically for pelagic and demersal fish. These boats are operating from
Cape Guardafui to Bender Beila. There are approximately 15 of these vessels, and their fishing activities are illegal

(R. Remmerswaal, in litt., 1995).

1. Directed

Sharks are not part of a commercial directed fishery in Somalia,

i, Bycatch

Incidental catch of sharks occurs on foreign fishing trawlers, and is estimated [o be 5% of the total weight of the catch.
Sharks are either dead when landed, or are kilted on board, and the fins are always removed and the body discarded
(R. Remmerswaal, in firt., 1995).

Determination of overall figures of shark bycatch is difficult. Nevertheless, estimates are avatlable for one Somalj
fishing trawler operating in 1995, This trawler is one of five owned by a Somali company fishing prlmanly for
Iobster, squid, and fish, destined to be frozen and exported to Europe (especially Italy). This trawler operates in the
Hafun region, approximately 11 months out of the year. About two to three sharks are caught as bycatch per day, and
cach shark is approximately 3m in length. Fins are removed from the shark and the carcass is thrown overboard, The
crew regards shark fin as an extra bonus and usually harvests and dries the fins, and sells them when they go ashore.,
Approximately 400-600 kg of fins are produced each three months, which would eXirapolate to about two mt of fins .

produced per year by one trawler.

3. Recreational

1t is unlikely that any recreational fishing is now taking place in Somalia due to civil unrest,

TRADE

Trade in shark products in Somalia is dominated by the trade in fins and dried/salted shark meat. Fins are exported
primarily to Dubai, sometimes via Djibouti, and then re-exported to Asia to be consumed as soup, Dried meat is
consumed iocally or exported to Kenya and Yemen. Shark liver oil is used locally for boat maintenance, and is also
being produced experimentally in the northeast region by the NGO Ocean Trammg and Promotion, This NGO is also

producing skins and cartilage on a trial basis.

Fins: Shark fins are harvested by both artisanal and commercial ﬁshermen, and are dried prior to sale Artisanal
fishermen have in the past sold their shark fins to local middlemen, who in turn transport the shark fins to Bosaso and
Berbera, where they are purchased and exported to Dubai directly or through Djibouti. Fishermen generally receive
about US $12-20/kg for a straight cut (with meat) and US $30-50/kg for a half moon cut, Exports to Dubai are usually
transported by boat, but occasionally shipments are flown out, From Dubai the shark fins are re-exported mainly to
Singapore and Hong Kong (A, Lovatelli, pers. comm., 1995' R. Remmerswaal, in litt,, 1995),

While export figures for shark fins are largely unavaﬂablc it has been reported that 10 530 kg of fins were exported
from the port of Bosaso between Janvary and July 1996 {Anon,, 1996).
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Crew from commercial fishing vessels often sell shark fins when their vessels come ashore for refucling. Fins
originating in Somali waters are reportedly sold in Tanzania (Zanzibar), Yemen {Aden), and Kenya (Mombasa).
Crew are generally able to sell shark fins for about US $20/kg, although they know that they could get a higher price if

their sales activities weren't subject to time constraints.

Meat: Shark meat in Somalia is dried and salted and
then exported. Prices vary and range from abont US
$0.20/kg in Bosaso, to US $0.70/kg in Mogadishu
(Lovatelli, 1996; R. Remmerswaal, in fin., 1995},
Exports of shipments containing dred and salted
sharks and rays to Kenya are estimated to be
approximately 300-660 mt/year. Shipments are
comprised of about 75% sharks and 25% rays;
therefore dried shark meat imports into Kenya are
about 225-495 mt per year. Dried/salted shark meat
is also exported from Somalia fo Yemen (R
Remmerswaal, in firr, 1995). Lovatelli (1996)
reporis that in Kenya dried and salted shark meat is

. Shark trunk dryi i
sold in units of 16 kg and by grades (1-6). Grades ek kg o e Somali cons

are determined by quality, as well as species, with
Grade 1 being comprised of species such as the Bull Shark Carcharhinus leucas, and the Hammerhead Shark. Grade

1 sells for approximately US $11.00-18.00 per 16 kg; grade 2 goes for US $4.50-9.00 per 16 kg, 1t has also been

reported that shark meat in Somalia is used as bait for lobster traps.

Liver oil: Shark liver oil is used for maintenance of boats within Somalia and is not exported, In 1995 Lver oil was
priced at US $0.50/litre (R, Remumerswaal, in fitt., 1995).

CONSERVATION IMPLICATIONS

A number of fisheries resource surveys have been carried out in Somalia sinée the 1960s by both research vessels and
commercial frawlers carrying out exploratory surveys. The dafa are limited however by numerous factors, for
example, commercial exploratory surveys were often carried out in arcas where the fish density was high, In 1986,
the Ministry of Fisheries reported on expected annual yield, and forecast for sharks and rays a yield of 30 000 mt,
According to Stromme {1987), this Ievel of annual production would require a standing stock of 120 000-150 000 mt,
a figure regarded to be quite high. Stromme (1987) further indicated that there is little information available on the
status of sharks, and that for rational harvest levels to be set, additional research would be required.

Remmerswaal (in lirt,, 1995) notes that there is concern regarding overfishing of sharks in the northeast region of
Somalia. IHegal commercial rawling operations are harvesting sharks as shark bycatch. The artisanal fishery regards
sharks' as one of the few sources of cash income in the region and directly targets sharks, Furthermore, it has been
reported that the shark stock is declining in the Gulf of Aden, off the coast of South Yemen (Lindley, 1994). Given
the significant offtake and poor knowledge of shark resources, there is a great need o promote fisheries management

in the area.

REGULATORY/MANAGEMENT FRAMEWORKS

At present there is no functional government in existence in Somalia. In the past, fisheries were regulated by the
Department of Fisheries under the Ministry of Marine Transport and Ports, which was established by Law No. 12 of 3
February 1977 (Sainlos, 1987). The principal fisheries legislation was the Maritime Code of 1959 and its various
amendments (Salah, 1984). Whatever legistation and regulatory authority existéd is now largc!y ineffectual. In

essence, Somatia currently has no ability to regulate or manage its fisheries,
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1. Domestic Measures

These measures are discussed because théy existed before the war, and may be applied at some point in the future. At

present however, no domestic measures are being implemented.

The Maritime Code, Decree Law No, 1 of 21 February 1959 has several articles that pertain to fisheries rights, In
particular, Article 67 states that major fishing activities on the territorial sea are permitted only by persons holding a
concession for this purpose issued upon decree of the Minister of Fisheries, and that minor fishing activities are
permitted only with a license issued by the maritime authority, The arficle further states that Jicenses are not required

for those fishing with conventional fishing means (Singh, 1984).

Law No. 37 of 10 September 1972 states that unauthorized vessels fishing in the territorial sea shall be punished with a
fine, and if the offense is repeated, the fine shall be doubled, the vessel may be confiscated, and the captain shall be
Hable to punishment as prescribed under the Somali penal laws {Singh, 1984).

As the Maritime Cede of 1959 was regarded as not being entirely adequate, additionat fisheries fegislation, Law No.
13 of 30 November 1985, was enacted. This law covers fisheries licensing and enforcement, as well as administration

and planning (Satnlos, 1987),

2. Reglonaliintemational Measures

Nao regional or international measures related specifically to sharks have been identified. However, Somalia is a party
to the United Nations Convention on the Law of the Sea. The Maritime Code of 1959, as amended by Law No. 37 of
10 September 1972, states that “the Somali territorial sea includes the portion of the sea to the extent of 200 nautical
miles within the continental and insular coasis”, Somalia has also signed the convention of the Red Sea and Gulf of

Aden Environment Programme {Singh, 1984).

CONCLUSIONS AND RECOMMENDATIONS

From these data, one can make a very rough estimate of the shark harvest in Sornalia, however one should bear in
mind that the figure is an extrapolation and may not be accurate. The artisanal landing figure of approximately
130 000 sharks of smaH to medium size {estimate of 40 kg each) equates to 5 200 mt of fresh shark landed per year.
Commercial fishing trawlers are estimated to number at least 20, and if one assumes that two to three sharks are
caught per day for 330 days per year, and each shark is about 3m in length weighing an average of 100 kg, then the
total wet weight of the shark catch would be +1 500 mt per year,

The rough estimate of the yearly shark catch is therefore 6 700 mt (wet weight), although the actual harvest is
probably larger as information on the number of deep sea vessels operating in Somali waters is incomplete,

Dried/salted shark meat is exported to Kenya and to Yemen. The only available figures are for imports into Kenya,
which range from 225-495 mtfyear. Dried meat is calculated at 38% of fresh weight (Kreuzer and Ahmed, 1978), and
therefore total artisanal landings in the northeast region of 1 800 mt would equate to 684 mt of dried meat. The figures
for Kenyan imports are therefore well within the bounds of reason, and probably should be considered to be minimum
figures as meat is likely to be exported from the central and southem régions as well,

This level of harvest, even if it is an underestimate, is not thought to be a significant threat 1o shark populations in
Somali waters {A. LovatelHi, pers, comm., 1995). However, as noted earlier, Remmerswaal {in firt., 1995) and Lindley
(1994) remarked upon overfishing of sharks in the northeast region, and the need for fisheries management measures.
Sharks are an extremely important resource for Somalia, and given the lack of any management whatsoever in Somali
watexs, it would appear prudent to promote appropriate management measures for the shark fishery.
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TRADE IN SHARKS AND SHARK PRODUCTS
IN KENYAN WATERS
Nina T, Marshall

INTRODUCTICN

Kenya lies between Somalia io the north and Tanzania to the south, with a coastline measuring 880 km. The
continental shelf extends approximately I8 km from shore, and there is an offshore bank (the North Kenya Bank)
stretching from the Somali border to about 35 km southeast of Lamu, The Kenyan coast is punctuated by a number of
river systems, the largest of which are the Sabaki River and the Tana River (Ardill and Sanders, 1991). Coral reefs

accur along much of the coastline.

HISTORICAL OVERVIEW

Shark fishing has taken place along the East Afiican coast for centuries, as dried/salted shark meat is nutritious and
inexpensive. Shark fins have also been traded for centuries, with the value of shark fins in the Far East well-known to

East African traders.

CURRENT FISHERIES

The marine fisheries of Kenya consist of both an artisanal and an offshore fishery. The artisanal sector is the most
significant. There are approximately 6 500 fishermen operating along the Kenyan coast, using canoes and outrigger
boats (Anon., 1993a). The oifshore fishery is comprised of Kenyan and foreign vessels, and Kenya also serves as a
transshipment point for foreign fishing vessels. In 1993, the number of fishermen and vessels involved in the marine
sector was 7 330 and 2 347 réspectively (Anon,, 1994a). In addition, Kenya has an active sport fishing industry. FAQ
figures on the nominal caich of fish, crustaceans and molluscs are presented below, '

& Nairobi

Kilj ?_. o
‘ D};ﬁicr v amg/iahmh
leg ’?I\I%‘tlit%a Id 0 R
! - - dnglan dcean | .
e —Dﬁ%ﬁf’ G}?Mombgsa o AR e
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Table 1 - :

% 10000 1 13 9505

& 00T
1984 | 6041 L NG / /\i
1985 | 6196 g m,-u%p ot o D
1986 | 6212 g woy S 6875 194
1987 | 6875 g sooT

P L
1988 | 7970 g e

: 3000 4
1989 | 7610 e
1990 9905 'g 1000 4
1991 | 7419 E oo : ; : ; : t : : i
1992 7 !§4 1983 1984 1935 1985 327 1938 1989 1990 1991 1992

Year

Sowurce: Anon., 1994b, |

Approximately 80% of Kenya's fish catch is brought in from shallow coastal waters and from reefs, and the remainder
is caught by offshore vessels. The coastal/inshore fishery is regarded as being at maximum sustainable yield (Anon., .
19954} and there is concern about its over-exploitation (Anon., 1989b). The offshore fishery is thought to be under- j

exploited (Anon., 1995a).

There are insufficient data to ascertain which of Kenya's fisheries lands what percentage of the total elasmobranch

catch, nevertheless, combined catch data are presented below showing total landings by district,

Table 2

Shark and ray landings in Kenya by district

1983-1593 (i)

Source: Anon., [984, 1985, 1986, 1987, 193%a, 1990, 1993, 1904a, 1995b,

Y earik el b LR
1983 11 8% 100 25 228
1984 33 15 113 105 19 290
1985 25 3 86 109 26 249
1986 30 1 12 128 21 292
1987 28 6 2 138 23 267
1988 13 ] 81 139 27 264
198% 37 19 57 139 3] 253 ‘
1990 n/a nfa nfa n/a nfa 279 ?
1991 nfa nfa nfa nfa nfa 261
1992 34 2 66 22 49 173
1993 24 4 66 18 40 152
TOTAL | 238 57 747 398 261 2738

1. Artlsanal Fishery Shark and ray landings In Kenya , 1983.1593 (mi}
‘The artisanal fishery operates along the length of the 3'00 290 262 283 .97

Kenyan coastline, in the area between the shore and ys g9 T EST B4 o 261

the outer edge of the reef, In 1985, the total number Z:: R - :

of boats involved in the fishery was I 828, with 558 150 :

in Kwale District, 508 in Lamu District, 401 in 100 o ' : ;
Mombasa District, and 361 in Malindi District 50 s | S - i :
(Cararra and Coppola, 1985 in Ardill and Sanders, o R 5 . L L :

1083 1584 1986 1986 1987 1988 1589 1990 1981 1992 1693
Year 2

1991). The type of gear used by the artisanal fishery
includes castnets, gillnets, beach seines, handlines,
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“and various other gear, Handlines are the most frequently used type of gear (Aidill and Sanders, 1991),

Landings from the artisanal fishery are varied, and include demersal fish, pelagic fish, sardines, sharks and rays,
lobster, prawns and crab (Ardill and Sanders, 1991), Sharks are valued as a source of meat, which is usually salted
and dried, and consumed locally. Shark fins have been traded from East Africa to Asia for many years; and the trade

in shark fins from Kenya remains healthy,

2. Commercial Fishery

Kenya's'commercial fishery consists of both Kenyan trawlers and foreign-owned vessels mainly targeting prawns,
yeHowfin tuna and marlin. Kenya's coastline has an abundance of coral reefs, deep fissures and rock oufcrops, which
restrict the area in which these rawlers can operate. Prawn trawlers operate in the vicinity of Ungwana Bay and
Malindi Bay (Wamukoya et al,, 1995). Vessels operating in or just outside Kenyan waters include Japanese, South
Korean, Taiwanese, Spanish and French vessels, Gear used includes driftnets and longlines, and seme vessels use
satellites to locate fish (D. Damborough, in litt,, 1995; P. Hemphill in litt,, 1995; Moorings in litt., 1995), Trawling is
not permitted within ten miles of the high water mark, yet trawlers have been observed frequently fishing in this zone

illegally (Schoorl and Visser, 1991),

1. Directed

Kenya's commercial fishery does not Spcciﬁcauy target sharks although sharks are cau ght as bycatch,

i, Bycateh

Figures for shark bycatch from the Kenyan fleet and from those foreign vessels that transship in Kenya are largely
unavailable. However, Spanish tuna vessels reportedly land 200 mt of tuna every two weeks, with an estimated 2-3
mt of bycaich. This bycatch is brought to Mombasa and sold locally. The sharks are sold for meat after the fins have
been removed by the transhipment firm for eventual export to Hong Kong,

In 1995, there were an estimated 15 prawn trawlers operating in Kenyan waters (Wamukoya et al., 1995), In 1989, 14
prawn trawlers caught 335 mt of prawn and 561 mt of fish byeatch. This fish bycatch is landed and is included in
Kenyan fisheries statistics (Ardill and Sanders, 1991). The proportion of shark bycatch is unknown,

Great White Shark caught by artisanal fishermen off
the Kenya Coast
Peter Gibson
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3. Recrealional

Sport fishing takes place at all the major ports along the Kenyan coast, in parficular in Malindi, Watamu, Kilifi,
Mtwapa, Momﬁasa, Diani and Shimeni. The main target species are black marlin, blue marlin, kingfish, wahoo,
broadbiil swordfish, sailfish, and yeilowfin tuna (D. Damborough, in litt., 1995). Sharks are occasionally caught
incidentally, and are rarely targeted by fishermen although there are instances when a clent requests to catch shark (D.
Slater, in litt,, 1995). Sharks landed by sport fishermen are generally sold as meat to dealers, although occasionally
the jaws are kept {D. Damborcugh in litt., 1995, D. Slater in litt,, 1995). Sport fishing vessels generally operate within
20-30 miles of shore (Moorings, in litt,, 1995), There are approximately 60 sport fishing vessels, most of which are
5.2-12.2 m boats; these vessels are required 1o be registered with the Kenya Government (Moorings, in litt., 1995).
The fishery has been operating since around 1960, and in the last 10-15 years the number of boats has increased
markedly (D. Slater, in litt., 1995). The number of trips made by sport fishing vessels varies according to season and
client availability, but appears to be in the range of 60-200 trips per year, All sport fishermen interviewed during this
survey expressed concern over the decrease in numbers and sizes of sharks that they have observed over the last five

years.

Most sport fishing clubs in Kenya keep records of the weight of catches. Some clubs also record the number of boat
fishing days per season. This information is useful in providing insight into the size of shark species caught along the
Kenya coast, but its value is limited as the potential size of the catch would vary depending on the weight of the line
used. Nevertheless, sport fishermen have expressed an inferest in refining data collection so that in the future it might
yield results that would be more useful for examining trends in shark size and density. The table below presents an
example of the type of information that is already being collected by sport fishing clubs,

Table 3
Shark catches reported for Shimoni, 1989/90- 1993/94 (number of sharks and total welght)

1989/90 1990/91 T lieoiPe ] 19923 1993/94
Species # Kg # Kg # Kg # Kg # Kg
Hammerhead - - - - i 173 I 160 2 192
Sphyrna spp.
Mako 8 670 7 499 8 1048 6 431 11 960
Isurus spp.
Tiger 1 163 3 474 g 1904 7 1243 3 391
Galeocerdo cuvier
OQther 4 89 5 261 5 123 9 226 4 129

Source: Anon., 1995¢c.

TRADE

The Kenyan trade in shark products consists primarily of fins and meat. Jaws and teeth are sold infrequently to
tourists, and the market for cartilage is largely unknown. Liver oil is traded locally. In Mombasa, there are seven
dealers licensed to export shark fin, and thers are two dealers who specialise in trade in dred fish {L.. Thairo, pers.
comm., 1985).

Cartilage: There is & growing interest in the marketing of cartilage by Kenyan shark dealers, This interest is relatively
new, with only one dealer currently exporting cartilage. Many others are interested in getting into the shark cartilage
trade, however, and several have received import requests from American companies. No information is available on

the volume of trade in shark cartilage.

Fins: Sharks fins are both imported to and exported from Kenya. Official statistics on shark fin trade are as follows:
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These data greatly under-reflect the Table 4
trade in shark fin. Figures reported by Imports and exports of shark fin (), 1587-1993

importing countries for the perod

1986 to 1990 show that Kenya 5 1987

exported a total of at least 138.9 mt of 1988 ofa i i o
shark fin, which equates (o an average 1989 _ i 200 20.00
of 28 mt per year (Dockerty, 1992), 1990 100 274000 N )
‘The reported imports of shark fin for 1991 190 253100 ] i
Singapore alone, during 1992-1994 1992 70 5773.00 . .
totalled 55 mt (Singapore Customs 1993 75 w/a . ;
Statistics, 1995}, Some Kenyan 1994 .1 72 nfa - -
traders estimate the volume of shark L1995 4.3 n/a - .

finexports tobe in the arcaof three 10 gppree Anon., 1988, 1990, 1991, 1992, 1993, 1994a; L. ‘Thairo, in itt, 1995,
four mt per month in the peak season,
and 1-1.5 mt in the off season (Mayto
September), or a total of 26-36 mt per

The number of export shipments reported for each year is few, as can be
noted from the table below which lists shark fin exports by shipment for

1993 to 1995,
year,
Imports are likewise under-reported ST:::li ?m exports for the period 1993.1995
and there is also a steady trade in = ==
shark fins from Zanzibar to Mombasa. | 57,1203 02711/ 200905 | -
The largest proportion of shark fins 24/11/93 1000 27/07/94 400 28/67/95 360
appearing in the Kenyan trade 21411/93 200 | 27/07/94 300 | 11407095 200
originate in Somalia. The Somali 22/10/93 500 06/06/94 500 21/06/95 943
source is diminishing however, as 20/07/93 1920 07/03/94 1480 15/06/95 500
Somalia is increasingly exporting 22/03/93 2520 | 08/03/94 | 3000 | 07/0495 300
their shark fins directly to the Middle 22/01/93 833 10/01/94 600 22/02/95 900
East or to Asia (H. Jiwa, pers. comm., 21/02/95 250
1995). Only about 25% of the shark 08/02/95 | 600
fins traded in Kenya actually are 310195 200
landed in Kenyan waters (N, Majeéd, 09/01/95 13
| TOTALKG | 7578 7280 4368

pers. comm., 1995). Therefors, it
should be noted that a significant
quantity of the shark fin exports are
actually re-exports,

Source: L. Thairo, in fitr,, 1995,

Prices for shark fin vary depending on the grade of fin. The lowest grade is valued at about US $10/kg, and the
highest is US $60-70/kg. Most shipments contain a higher number of low grade fins, hence the average price reported

per kg of shark fin is $45 (H. Jiwa, pers. comm., 1995),

Meat: Dried shark meat has been an important source of protein in East Africa for thousands of years, Kenya imports
dried, salted shark meat from Somalia and Yemen and also occasionatly from Djibouti (L. Thairo, pers. comm., 1995).
Although Kenya records imports of "Smoked/dried fish", it does not appear that imports of shark meat appear in
Customs statistics. In 1993, Kenya reported imports of 30 mt of smoked/dried fish, However, importers of dried,
salted shark/ray meat reportedly import as much as 10-20 mt of meat per month from Somalia alone, This figure can
increase to approximately 20-50 mt per month during the months of November, December and January, Meat
shipments are reported to be comprised of about 75% shark meat and 25% ray meat. All shark meat produced in
Kenya is consumned locally, and is popular along the coast and infand approximately 100 k. Prces offered to

fishermen for fresh shark meat are as follows:
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1984 | Ksh4.49 12 , o
1985 | Ksh7.18 10 896

[986 | Ksh672 £ s 718 499 5B 681 793 '
1987 | Ksh7.58 E Sy 4asl . T

1988 | Ksh6.81 4 fo

1989 | Ksh7.93 2 P

1990 n/a ! .1933 1964 1085 1986 1987 1388 1989 1990 1991 1992
1991 | Ksh9.96 Yoo

1992 | Ksh13.90

Note: Exchange rates for Kenya are unavaﬂable.'
Sowrce: Anon., 1984, 1985, 1986, 1987, 1988, 1989a, 1990, 1992, 1493,

Curios: Shark jaws are the most frequently marketed shark curio product. In swveys of kiosks and curio shops in
Mombasa, however, shark jaws are offered only occasionally. The price for a large jaw is approicjmateiy Ksh 2 000
(US $35.00). Shark teeth appear to be sold very infrequently in Mombasa tourst kiosks, although it is possible that
they are sold in tourist gift shops in hotels along the coast; these shops were not surveyed during this study.

Liver oil: Shark liver oil is produced for maintenance of dhows. All shark liver oil is consumed locally.

CONSERVATION IMPLICATIONS

Minimal information could be found on the status of Kenya's marine resources. However, Ardill and Sanders (1991)
report that the inshore waters are believed to be at full exploitation levels. The situation is similar for the prawn trawl
fishery, and in 1991 it was noted that there was an excess of trawlers (Ardill and Sanders, 1991). At the same time,
sport fishermen have reported declines in shark catches, not only in numbers, but also in sizes. It should also be noted

that the reported catch has declined in recent years (Table 2).

REGULATORY/MANAGEMENT FRAMEWORKS

Kenya has no legislation that specifically pertains to sharks. However, The
Fisheries Act, Cap. 378, revised in 1991, in particular provides regulations
for licensing of local and foreign fishing vessels, methods of fishing
including wse of fishing gear, importing and exporting fish and fish products,
and specifies license, permit, and registration requirements for exploitation
and trade in Kenya's varied marine resources. The export fee for fish is set at
0.5% of the market price, as specified in the 2nd Schedule of the Fisheries

(General) Regulations.

In addition, the Fisheries (Forcign Fishing Craft) Regulations state that
fishing plans be submitted to the Director of Fisheries by the diplomatic
representative of the country that has been apportioned an allowable catch.
These plans must include information on where within the EEZ the craft will
be fishing, the number of craft that wiil be fishing, their movements within
the EEZ, their schedule for calling at port, and also a proposal for taking the
country’s apportionment from Kenyan waters. The Director of Fisheries has et

the power to approve, revise or suspend the fishing plan as well as the power Shark jaws are often bought by tourists
Rob Barneit - TRAFFIC

to cancel the approval.
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CONCLUSIONS AND RECOMMENDATIONS

Kenya's shark fishery has a long history of exploitation. The trade in
shark products in Kenya, imports, exports ‘and re-exports, is closely
linked with Kenya's neighbours, in particular Somalia, Tanzania and
Yemen. While the Govemment of Kenya collects data on landings,
imports and exports, it is evident that official statistics underestimate the
actual trade levels. In addition, it is widely known that many foreign
vessels retain shark bycatch, especially for shark fin.

Although the volume of trade in sharks and shark products is well below
that recorded for some countries, this resource is an imporiant one for
Kenya. Dried and salted shark meat is an important source of protein for
the local population. Furthermore, the export of shark products provides

both income to traders and duty to the Government,

Given the importance of the fishery, more effort be put into collection of
statistics, as well as plans to manage the resource. Such managemént
should include enforcement of fishing regulations in the offshore areas
where illegal fishing has been observed. In addition, it would seem
prudent at this stage (o conduct a resource assessment of the

Dncd shark fin bemg gTaded for size and qua]:ty

elasmobranch resource, as this resource is valued not only locally as a

. before auction
source of food, but also as a source of foreign exchange. Rob Barneit - TRAFFIC
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THE SHARK TRADE IN MAINLAND TANZANIA AND ZANZIBAR
Rob Barnett

INTRODUCTION

Tanzania has an area of some 945 087 km® and a human population of more than 23 million, of which 2.5 million are
estimated to be cither directly or indirectly involved in fishing related activities {Beare et al., 1991).

The coastline of maintand Tanzania extends for some 800 km of which about two-thirds has fringing reefs, often close
to the shoreline, broken by river outlets such as the Rufigi delta (Lundin, 1992). The continental shelf is narrow,
varying from approximately 3.2 nm wide to a maximum of 34.5 nm in areas around Mafia, Unguja and Pemba
Istands, and is estimated to cover an area of 19 000 km®, Beyond the coastal zone the continental shelf drops rapidly
to depths of over 300 m (Anon., 1989a). Grouﬁds suitable for trawling are found adjacent to Ihe mouths of the five
main rivers (Pangani, Warni, Ruve, Rufiji and Ruvuma) and within the Zanzibar Channel {(Nhwani, 1987) The
territorial sea is estimated to be 64 000 km®, while the EEZ. is estimated at 223 500 km? (Rumisha, 1995).

Zanzibar, comprising the islands of Unguja and Pemba, was united with Tanzania in 1964, but still retains its own
parliament and government. The total land area of the islands is 2 450 km? and the population was 640 578 in 1990,
The islands are separated from the mainland by a wide channel of about 22 miles (Omar ef al., 1995),

Mainland Tanzania and Zanzibar are affected climatically by two monsoons which have an impact on the seasonal
aspects of fisheries. The south east monsoon (April-October) season consists typically of strong southerly winds, cool
air temperatures and rough seas, In contrast, the northern monsoon season {November-March) is characterised by
higher air temperatures, low wind speeds, and consequently calmer seas. The inter mansoon seasons are associated
with heavy rains in March but less rain in October (Horrill and Ngoile, 1992).

HISTORICAL OVERVIEW

In the past, sharks were exploited for their liver oil used in the maintenance of fishing vessels, and for their meat,
which has been eaten locally by artisanal fisherrnan in fresh and dried form for centures. Past records show that

traditionally, only people from coastal
areas constuned marine fish, and that in
the northern central plains of mainland
Tanzania nomads were traditionally

Mjchewem
e

meat ealers. Surveys conducted in Dar-
es-Salaam  show that habits are
changing and that people from "up
country™ are now consuming marine
fish including shark (Kamulaka, 1984).
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resulted in a corresponding increase in the local price of shark fin, At present, Iocal prices for fin are approximately
70% higher than they were five years ago (M. Salum, B. Youing, J. Kiza, pers. comm., 1996).

e to the strong cultural and trading links between Zanzibar and Kenya, much of Zanzibar's export trade in shark fin
and meat has traditionally passed through Kenya's port city of Mombasa. In the past, most of the shark fin being
traded in Zanzibar originated from the many Arab state fishing trawlers that used to call at Zanzibar port. With no
trading mechanisms in place in their own countries fishing trawlers used Zanzibar as the pn‘néipal market for their
shark fin (K. Wong, pers. cormm,, 1995).

CURRENT FISHERIES
FAQ fishery statistics for Tanzania's total shark, ray and skate catch in 1992 totalled 18 532 mt (Anon., 1992a),

1. Artisanal

In Tanzania marine fisheries are still mainly artisanal {Anon., 1989a). Manne fish output contributes about 15% of
the total fish production in the country with the rest coming from inland fisheries. In mainland Tanzania, marine fish
catches have been fluctuating between 36 000-56 000 mt annually over the past five years of which more than 96% is
contributed by small-scale fisheries (Rumisha, 1995). The number of arfisanal fishermen in maintand Tanzania in
1993 was estimated to be 15 027 and the number of fishing vessels 3 232 {Tanzania Mainland Fisheries Division, in

fitt., 1996),

Table 1
Tanzania Mainland and Zanzibar annual marine

Mainfand Tanzania

Tanga Region 3440 5544 4187 4187 4855 nfa

Coast Region 10998 16 499 12 631 10659 8609 nfa

Dar Region 15256 14 557 15451 16502 14 867 nfa

Lindi Region 8042 9886 12071 6378 3270 nfa

Miwara Region 7407 8039 8039 4455 2623 nfa
Industrial Production 2437 2015 1 1510 1119 1222 nfa

Other Marine Production 650 237 45] 584 1235 nifa

TOTAL Marine Production 50239 56777 54 340 ] 43884 36 681 nfa
Zanzibar

Unguja South nfa 1245 1196 1236 1390 3257
Unguja North - nfa . 1588 2189 3948 2059 1653
Unguja Urban na_ 3088 2713 3904 384 4093 "
Pemba North n/a 1169 1041 1215 1212 1358

Pemba South nfa 898 860 1478 924 740
TOTAL Marine Production nfa 8888 7993 11781 9409 11101 i

Source; Anen., 1989¢; Anon., 1990; Anon,, 1991; Anon., 1992b; Anon., 1993; Omar et af., 1995,

The ocean is an important source of income to Zanzibar, with about 30 000 people debcnding on fisheries related
activities as their main source of protein and incomne (Omar ef gl., 1995). In 1989, the number of artisanal fishermen
in Zanzibar was estimated to be 15 500 with at least another 2 000-2 -500 distributors and sellers of fish {Anon.,
1989b). Fishing vessel numbers were estimated at 4 272 in 1989 (Hoekstra, 1990). In mainland Tanzania and
Zanzibar the fishing effort has not changed significantly over the past five years with the exception in Zanzibar of the
purse seine and scoop net small pelagic fishery switching from sail powered vessels to motorized boats in Zanzibar

town (Omar et al., 1995).

Artisanal fishermen use traditional crafi (mostly non-motorised) and simple fishing gears (Sanders, 1990). Almost all
fishing vessels in mainland Tanzania and Zanzibar are locally inade and range in size from 4-10 m. The most
cormon fishing vessels are dugout cances, Dugout canoes with outriggers are known locally as "ngalawa", and those
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without are known as "mésmbwi”. The most common means of propulsion is by oar, pole or sail. The larger "dhow"
and "mashua" are usually wooden planked and sometimes motorised. The most common vessel used in Tanzania is
the ngalawa because it is cheaper than the mashua and relatively more efficient than the dhow or mtumbwi, The
fishing gears commonly used are lnes (iroll line, handline and longline}, traps (fixed and moveable), nets (purse seine,
scoop, drift gillnets, demersal gitlnets with small and
large mesh, shark nets and surrounding gill nets),
spear gun and iron harpoons (Jiddawi et af,, 1992),

The main groups of fish caught by artisanal
fisherman in Tanzania are the demersal fish (brearn,
parrofish, snappers, mullet, €mperors, groupers,
etc.), which are caught with lines, fraps and nets, and
the small pelagic fish (sardines, mackerel, anchovies,
etc.) caught with purse seine nets, surrounding nets,
scoop nets, and the large pelagic fish (tuna, kingfish,
sailfish, marlin, shark and ray, etc.) caught by lines,
drift gillnets, demersal gillnets and shark nets.. Other
species caught include octopus, squid, prawn and
lobster (Omar er al,, 1995).

With the exception of Dar-es-Salaan, the fishing - - - Schoel of Jacks
communities exist in many small villages scattered David Obura

along the entire Tanzanian mainland coastline,

Fishing takes place almost entirely within the near shore waters to depths of 40 m, although sometimes there is
handlining to 60 m depth on the upper edgs of the continental shelf (Nhwani, 1987). ‘The area atong the mainiand
coast available to the artisanal fishery was estimated at over 12 000 km? by Wijkstrom (1987), regionally divided into
Tanga (2 200 km®), Coast including Dar-es-Salaam (8 100 km?), Lindi (.1 550 km®) and Mtwara (310 km?),

In Zanzibar, artisanal fishing {s undertaken along the entire coastline of both islands within 2 km of the shore, where
the areas are protected by coral reef barriers, and the water depths are not more than 20 m. Some fishing oceurs in
depths of 100 m and more in the case of drift gillnetting and large pelagic fishing, although this is on a smaller scale
and is undertaken by the larger boats such as dhows (Sanders, 1990). As the main propulsion for the fishing boats is
wind, the fishing areas protected by the coral reef barriers are the only places where it is possible to fish ail the year
round, but with the limitation of the tides, the fishermen can only operate for 12 hrs per day (Omar ef al., 1995), The
total area available to artisanal fishermen is estimated at 4 001 km?, divided into 1 279 km? for Unguja and 2,722 ki

for Pemba islands (Anon., 1989},

i. Directed Shark Fishery

A directed shark fishery has been present in Tanzania for centuries, However, this fishery is limited by the small size
of fishing vessels. In both mainland Tanzania and Zanzibar, the fishing fleet consists predominantly of meumbwi and
ngalawas, which numbered 3 556 out of a total of 4 233 vessels in 1989 (Hoekstra, 1990). National econcmic
constraints have led to an acule shortage of foreign currency in Tanzania that has limited not only the quantity but also
the quality of available fishing gear and engines, with the result that traditional fishing gear is still in larpe-scale use

(Jiddawti e al., 1992),

In addition, the directed shark fishery in Tanzania is seasonal. Shark fin exporters and artisanal fishermen report tha't
in mainland Tanzania signiﬁca;]t quantities of shark are only canght for nine months of the year when wind strengths
are sufficient for the traditional sail-powered vegsels (A. Kunya, B. Young, J. Kiza, pers. comm., 1996). In Zanzibar,
shark fishing in both Unguja and Pemba Islands is even nore seasonal in that substantial quantities of sharks are.only
caught from Febrvary through May. For the rest of the year only small quantitics of shark products find their way to
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the markets (C. Karibhai, H. Boss, pers, comm., 1996). This seasonal aspect of shark fishing reflects heavily on the
artisanal directed shark fishery in that for a proportion of the year sharks are not solely targeted for fishing, but form a
welcome benefit if caught during off season periods,

Fishing gears used in the artisanal directed shark fishery consist mainly of large mesh (usually over 13 cmy)
entanglement/gillnets ("jarife") 1eferred to as shark nets, and longlines {"cocho") (Darwall, 1995). In addition, drift
gillnets and demersal gillnets ("nyavi"}, which generally have mesh sizes of 2-11 em are reported to catch significant
‘numbers of shark, although this type of fishing gear is not generally used in the directed shark fishery. Bwathondi ef
al. (1988) report that smaller mesh drift gillnets and demersal gillnets yield smaller catches than the larger mesh shark
nets because they are gensrally used in shallow waters where fish stocks have been over-exploited. Shark nets are

usually set in deeper waters and target larger fish such as sharks,

In Zanzibar, the large mesh shark net ("jarife") with mesh sizes of up to 40 cm have traditionally been used to catch

rays, sharks and turtles. Smaller mesh nylon gillnets with mesh sizes of 13-15 em ("nyavi") were introduced in the

Iate 1960s and have greatly increased in popularity since then (Tarbit, 1984).

In general, shark nets consist of 45 m and 120 m long sections made from 36 ply twine with a mesh size of 13-30 cm.

A typical length for a shark net is 240 m, but nets have been known to be as long as | km. Mashuas are the main

vessel fype that are used with this form of fishing, which takes place at neap tides in waters ranging in depth from 10-

30 m. I fishing in waters of greater than 30 m depth, the net becomes too heavy to pull back into the boat. The nets

are strung with a hanging ratio of 45-50% and aze laid perpendicular to the main current. The depth of net is usually 5

m. Once set, the net forms a vertical wall for trapping and entangling sharks,

Longtines consist of lengths of rope measuring 80-100 m with 8-12 half metre lengths of chain attached at

approximately 10 m intervals. The half metre Iengths of chain are hooked and baited. The hooks measure 5 cm

perpendicular distance from shaft to tip and moray eel are favoured as bait, although turtte and dolphin have also been

known to be used. Longlines are set much the same as shark nets with the lines being placed perpendicular to the

main current (Darwall, 1995).

The high demand for fresh and dried shark meat in Tanzania together with high prices and export markets for shark fin

has resulted in a substantial artisanal directed shark fishery, The main species of sharks being caught regularly are as

follows:

Sitky Shark (Carcharhinus falciforinis); found over continental shelf areas;

Sitvertip Shark (Carcharhinus albimarginatusy. usually found near offshore banks but also comes into shallow
inshore waters and has been taken over deep water near offshore banks and islands;

Hardnose Shark (Carcharhinus macloti). occurs in shallow water;

Blacktip Reef Shark (Carcharhinus melanopterus): a roving scavenger of coral reef areas, often ocawrring in less
than lm;

Sandbar Shark (Carcharhinus plumbeus): shallow coastal waters;

Blackspot Shark (Carcharhinus sealef); often found in Iess than 40m of water;

Blacktail Reef Shark (Carcharhinus wheeleri: juveniles in shallow inshore waters, adults usually in deeper waters of
80m;

Milk Shark (Rhizoprionodon acutus): Up to 50m inshore;

Whitetip Reef Shark (Triaenodon obesus): inhabitant of coral reef areas;

Scalloped Hammerhead (Sphyrna diplana); infoffshore;

Great Hammerhead (Sphyrina mokarran): confined to coastal and offshore continental and insular waters, from the
intertidal and surface, down to at least 275m. None are benthic, deepwater or aceanic in habitat;

Giant Guitar Fish {(Rhynchobatus djiddensis): inshore.

Sowrce: Smith and Heemstra, 1986; Bianchi, 1987.
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a. Tanzania Mainland

The numbers of shark nets, longlines and drift gilinets together with annual shark landing figures for each
region of mainland Tanzania from 1989 to 1993 are shown in Tables 2 and 3.

Table 2
Tanzania Mainiand annual artisanal shark 1

194

Source: Anen., 198%¢; Anen., 1990; Anon., 1991; Anon., 1992b; Anom, 1993, Year
Table 3

shark nets, longlines

s

No, Shark Nets

No. Longlines 59 128

TOTAL 1420 1766

Vessel Nos. in 1992

Dhow 126 56 nfa 61 94 342
Mashua . 117 104 nfa 31 423 675
Ngalawa 459 382 . nfa 229 7 1077
Mtumbwi 245 390 n/a .266 316 1217
TOTAL 947 932 577 592 840 3311 _‘

Souice: Anon,, 1992b.
Bwathondi et al. (1988) reported that there is a direct correlation between the numbers of shark nets, longlines and
gillnets with the overall fish landings in a region. The above data suggests that this is also the case with shark
landings. Using 1992 data from Table 2 for annual shark landings and from Table 3 for number of shark fishing gears
per region, it can be seen that the Mtwara and the Coast regions yield the highest annual shark landings, which
corresponds to those regions having greater numbers of shark fishing gear,

Surveys undertaken in Mafia Island Marine Park by Frontier Tanzania in 1995 revealed the presence of a large
directed artisanal shark fishery. Within the Marine Park (approximately 300 km?), it was found that 70% of all
mashua vessels and 44% of all dhow vessels were actively involved in shark fishing, using shark nets and longlines to
target sharks. Shark mets alone were traditionally nsed for directed shark fishing until the recent introduction of
longlines to Mafia. Darwall (1995) reports that this new fishing method was introduced to Mafia by visiting Zanzibar

traders in retum for exclusive purchase rights.

As determined from catch sampling of shark nets and longlines in 1992 and 1993, sharks as a proportion of the total
catch ranged from 8-26% for shark nets, and from 75-93% for longlines, Longh'neé were found to be much more
selective for shark than the shark nets, In addition, the mean catch weights of shark per fishing trip for longlines was
significantly higher than that for shark nets due to the greater weight of sharks taken by the longlines, Sharks caught
by net ranged from a maximum Iength of 250 em to a minimum of 58 ¢m, with an average weight of 9 kg, whereas

of 72 kg (Darwall, 1995),
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In general, fishing vessels will fish for ten days each month for nine months of the year during the shark season thus

yielding 90 fishing days per annum. There were 3 427 shark nets and 193 longlines used in Tanzania in 1993 (refer to

Table 3). By multiplying the mean shark catch weight {1994) per fishing trip, by the tatal number of longlines and
shark nets by 90 fishing days fished for each fishing gear, a speculative estimate of national shark catch per annum can
278 mt and 274 mt for. the longline

be reached. Annual artisdnal national shark catch from shark nels is estimated at
gears in which sharks

fishery. These estimates do not take into consideration the 3 388 gillnets and other fishing

Table 4
Mafia Island Marine Park mean catch weights of shark per fishing trip for longlines

and shark nets with total annual shark cafch

Shark Net Mean Catch per Fishing Trip (kg)

Annual Sub Total 4860 kg 10044 kg 5832ksg 29016kg
Longline Mean Catch per Fishing Trip tkg) n/a nfa 49.8 kg 158 kg
Annual Sub Total nfa nfa 26892 kg 8532 ke
ANNUAL GRAND TOTAL 4860 kg 10 04d kg 32724 kg 11448 kg

Note: Annual subtotals for each gear type caleulated using 90 fishing days per year. Source; Darwall, 1995,

would form a percentage of catch. These Tishing gears account for a significant portion of the overall catch as can be

seen in Table 2 where the total annual artisanal national shark catch for the years 1989-1993 has consecutively been

over 1 000 mt for most years.

b, Zanzibar

During the shark fishing season in Zanzibar, it is reporied that artisanal fisherman target sharks using longlines and
shark nets, and that sharks also form one of the major target specics when drift gillnetting {Ho Ko Kung, pers. comm.,

1996},

The annual landing statistics of sharks and rays for the islands of Pemba and Unguja are shown in Table 5 for the
0.1994. The data produced by the Fisheries Statistics Department can only provide a superficial idea of the
due 1o a number of major constraints with regard to data collection. The statistics are compiled
sion for Fisheries. However, these staff are few

years 199
real artisanal landings,
from data collected by beach recorders employed by the Sub-Commis
in number at each landing site in relation to the activity around them and some landings are frequently missed (pers.

obs., 1996).

In addition, a great deal of shark producis are transported fo
the Tanzanian mainland and to Kenya without being
recorded. With the many vessels trading between Zanzibar
and the Fanzanian mainland and the traditionally strong
trading and cultural links with Mombasa, the government is
unable to regulate effectively the passage of goods due to a
shortage of economic resources and manpower. The official
landings data should be Tegarded as a minimum figure with
the likelihood that the true figure is much higher.

The annual landings of sharks and rays have increased
significantly since 1990, although the long term trend cannot
be ascertained due to the lack of data prior to 1990. The
exceptional increase seen for 1994 of nearly 940 mt was
apparently due to a catch of 656 mt in North A Region. The

%ob Barnett- TRAFFIC
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reasons for this increase are hard to substantiate without further information or data for the following year.

The proporiion of shark versus ray attributed to Zanzibar official landings statistics cannot accurately be determined.
During 1974-1976, the East African Marine Fisheries Organisation (EAMFRO) collected data from three major
landing sites where the fishing effort conéentra:ed on the shallow waters of the Zanzibar Channel, the northern
entrance of the Zanzibar Channel (Mkokotoni); and the shatlow mangrove-lined bays of the east coast of Zanzibar
{Chwaka). These three environments were representative of much of the available inshore fishing area in Zanzibar
(Tarbit, 1984). Significant catches of shark and ray occurred only in the Mkokotoni area of the Zanzibar Channel. It
was found that rays represented 13% and sharks 6.9% of the species Janded at Mkokotoni (Tarbit, 1976). From these
rather dated findings it can be seen that rays could represent the majority of the annual landings in the Zanzibar

Officiatl Fisheries Statistics which categorises sharks and rays together.

Taking the average reported annual shark/ray landings during 1990-1994, it can be seen that Unguja Island produces
on average 321 mt per apnum in comparison to Pemba Island which produces 52 mt per annun. The North A and
Urban (Zanzibar Town) regions of Unguja producé significantly higher average quantities in shark landings than other
regions on Unguja and Pemba Islands. Vessel and fishing gear type and numbers by region for Unguja and Pemba |
Istands are detailed in Tables 6'and 7. The data show a correlation between the regions with high shark/ray annual

landings and the nurnbers and type of vessels and fishing gear used in the region.

Table 5
Zanznbar (UngUJa and Pemba Islands) annual shark/ray landmgs per reglon inmt for ihe years 1990- 1994

Sha:k/Ray South |West [Central |Urban [Nomth A |[North B Wete Micheweni Chake Mkoani TOTAL mt
Landings

1990 10.6 0.8 18.6 314 {256 6.2 4 17.8 1.3 6.5 129.2

1991 3.3 1.9 2.1 459 1387 5.1 10 16.9 11.7 | 7.6 143.6

1992 20.9 9 364 -|883 {1353 1.7 nfa nfa nfa nfa 292

1593 1.3 15 40 957 1834 | 44 128 1293 nfa_}11L.6 299.8

1994 189 1159 1334 jI51 656.1 1.3 19.6 1326 85 1.9 939.6
Average  |12.2 85 (261 825 [187.8 3.7 116 {241 9.2 6.9

Sonrce: Omar ef al., 1995; Tiddawi, 1990; Hoekstra er al., 1990.

:

The North A Region of Unguja Island contains by far
the highest number of dhows, demersal large mesh
gillnets and longlines in comparison with the other
regions of Unguja and Pemba Islands. These types of

Total shark/ray landings in Zanzibar (mt)
n
g

fishing gear are used for directed shark fishing and 4: 292 .

would suggest that they are the reason for the North A w01 102 136

region producing the highest yields in shark/ray 1op LT ‘

landings. The Urban (Zanzibar town) region has the ol i : i :

second largest annual sharkfray landings, and 1950 1891 1952 1993 19%4
Year

corresponding to this has the second highest nurnber of - .
larger vessels, specifically mashuas with outboard motors (iddawi, 1990). Drift gillnets comprise the main fishery

gear type used by the mashuas (83.3%) in the Urban region (Hoekstra, 1990).  The target species are reported to be
skipjack, kingfish, yellowfin tuna and sharks.

Tn arcas such as North A Region and Urban Region (Zanzibar Town) on Unguja Istand, fishermen invest by default in
shark fishing gear such as large mesh demersal gillnets, drift gillnets and longlines, as the fishing grounds they use in
{he Pemba Channel and the types of boats they operate (dhows) accommodate the use of these fishing gears for other
main target species such as mackerel, skate, funa and large pelagics, For most of the year thesé deep water species

from the Pemba Channel generate income which pays for the operation of the larger vessels. However, during the
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four months of shark season these vessels and fishing gears can be used for spemfica]jy targeting sharks with resulting

high economic retums.

Table 6
Zanzibar (Unguja and Pemba Islands) number of fishing units

by main shark ﬁshery gear type for each region in 1989

Region West Centra[ Wete  |Micheweni [Chake {Mkoani |[TOTAL
Fishing Gear ]
No's, 1989 )

Troll Line 14 4 3 23 10 51 7 4 il 12 199
Longline 280 163 ¢ 85 19 216 242 125 178 213 200 1811
Drift Gillnet 1 11 | 28 39 78 2 6 * 2 3 5 185
Smal} mesh ‘

Dem/Gillnet 65 1 33 5 52 7 44 120 13 49 399
Large mesh

Dem/Gillnet 13 6 12 0 47 1 24 13 9 27 152
TOTAL 383 1195 | 161 86 403 303 206 317 249 443 2746

Source: Omar el al., 1995; Jiddawi, 1990; Hoekstra ef al., 1990,

Table 7
Zanznbar (Unguja and Pemba Is!ands) number of vessels by type for each reglon in 1989

Region South : West Central Urban  [North A [North B |Wete jMicheweni Chake Mkoani  {TOTAL
Vessel

No's. 1989

Phow U] 26 1 5 309 § 17 |3 1 6 376
Maghua 22 25 31 86 31 12 29 i5 5 34 280
Ngalawa 350 252 1203 9 236 255 103 j182 219 299 2108
Miumbwi 67 27 46 12 123 55 318 370 116 335 1469
TOTAL 439 330 1281 112 699 330 467 |560 341 674 4 233

Source: Omar et al,, 1995; Jiddawi, 1990; Hoekstra ef al., 1990.

Out of a total of 4 233 fishing vessels in 1989, 2 191 were found on Unguja and 2 042 were found on Pemba
{Hoekstra, 1990}, However, Pemba Island has very few dhows, with the main type of vessels being the smaller
ngalawas and mutumbwis with numbers being relatively constant throughout the regions (Jiddawi, 1990). The
Micheweni region of Pemnba Island contains the highest number of demersal smal mesh gillnets, but average numbers
of troll lines, longlines and demersal large mesh gillnets in comparison with the other regions of Pemba Istand
{Hoekstra, 1990). Small mesh demersal gillnets have not been known to be used for directed shark fishing, and so it is
likely that this region reports the largest annual shark/ray landings for Pemba partly as a result of bycatch from using
non-directed shark fishing gears,

With shark fishing being extremely seasonal, it is unlikelj that fishermen would invest in shark fishing gear that could
only be used for four months of the year. Most artisanal fishermen could not target the larger pelagic species in the
deeper offshore waters for the eight months out of shark season that are associated with directed shark fishing gear,
due (o the small size of boats being used such as ngalewas and mutumbwis. It is more than likely that artisanal
fishermen using smaller vessels would own fishing gears that could be used for the entire year, such as small mesh
demnersal gillnets which predominantly target species such as rabbitfish, emperor, parrotfish, silver biddy and goatfish,
with the possibikity of catching sharks during the season.

The available data for type of vessel and fishing gxear suggest that high annual shark landings occur in regions where
there are high numbers of larger vessels able to venture further offshore and target the larger pelagics which offer
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higher economic retums (i.e North A and Urban), The fishing gears used, such as large mesh demersal gillnets, drift
gilinets and lenghines by their very nature target sharks when in season. Where large pelagics are not as abundant or
are inaccessible to local vessels such as in Pemba, fishermen rely on targeting fish species that are available to them
throughout the year so that a steady income can be earned, In areas such as Micheweni with a high natural occurrence
of shark, these fishermen gain extra income through non-directed shark caich when in season (Sheha Mohammed,

pers. comm., 1996).

Data gathered during 1994 on daily fish landings by the Shukrani and Fikirini fishing vessels owned by a fishing
cooperative from Kigomani village in the North A region of Unguja Island give a general idea on the quantities of
shark caught by the larger vessels that use large mesh demersal/drift gillnets, as is common in the North A and Urban
(Zanzibar Town) regions of Unguja Island. Following the donation of a traditional fishing vessel (smali'
dhow/mashua), each with an outboard engine and drift gillnets of 13-28 cm mesh by the Netherlands Embassy smail
project scheme, the activities of the two cooperatives were menitored by the Institute of Marine Sciences, University
of Dar-es-Salaam {Richmond and Mganwa, 1994). As a condition of the donation the cooperatives were asked to
record data on their daily fish landings, which included:

A number of fish caught
method of fisking (net, hook/Tine, trap)
catch destination (sold, consumed, salted)
Unfortunately, length measurements and catch weight were deliberately not recorded so as not to overburden the
fishermen at an early stage in the project.

Fishing was conducted at night, mostly Table 8
Shukrani and Fikirini Co-operative fishing vessel's shark landings

ing duker ph f th .
during - darker phases of fhe moon. . v ch 1994-April 1995
Between 300-550 m of 13-28 cim gillnets

were used fo caich large pelagic species in
deep waters off the reef, specifically in the

i

SHUKRANI {130 Fishing Days)

southemn end of the Pemba Channel 594 3 Nets i
Marlin, sailfish, several species of caranx, 7194 | Nets Soid
rainbow runner, assorfed tuna, sharks and 12/94 9 Nets Sold
rays formed the majority of directed fish 2/95 3 Nets 3 Faten/2 Sold
catch. Table § shows the shark landings 3/05 7 nfa Eaten
for both the Shukrani and Fikirini co- 495 3 Nets Faten
operative fishing vessels for March 1994 TOTAL 21
to April 1995. FIKIRINI {156 Fishing Days)

) . 5/94 2 Nets -
The data available from the Shukrani and 894 1 Nets -
Fikirini fishing boats show that an average 10/94 2 Nets X
of 145 days of fishing effort per year from 1154 5 Nets Sold
small dhow or mashua type boats with 12194 5 Nets Sold
large mesh gillnet fishing gear produce an 2/05 3. Nets .
average of 21 sharks. Taking an average 3/95 3 Nets Sold
estimate weight for a shark of 40 kg, the 4/95 L Nets Cured

™
©

total estimated weight of shark caught per TOTAL
vessel is 0.84 mt. Table 7 shows that in  Spurce; Richmond and Mganwa, 1994,

1989, 340 mashuas and dhows where

operating in the North A region where the

Shukrani and Fikirini vessels operated. Using the 'abovc figures this number of 'vessels could produce annual shark
landings of 285.6 mt which is substantially higher than the 1990 annual shark landings of 25.6 mt reported for North A
Region by the Zanzibar Fisheries Statistics Department. Most fishing vessels in Zanzibar are not motorised (there
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were only 116 outboards/inboards in Zanzibar in 1989) as compared with the motorised cooperative vessels, and so
the daily shark landings may be less. Even though the actual task of drift gillnetting does not utilise an engine, the
time taken to get to the fishing grounds would be a factor in the final fish catch (Richmond and Mganwa, 1994).

In 1989, there were 656 boats of the mashua and dhow type in Zanzibar, which, based on the above figures, conld
potentially produce shark landings of 551 mt per annum. This estimate does not take into account the 3 556 smaller
fishing boats which, although restricted to shallow coastal waters, do catch significant numbers of sharks using non-
directed and directed fishing gear. Taking this into consideration, it is likely that total shark landings are significantly
higher than the estimate of 551 mt per annum. Out of the 43 sharks caught, I8 sharks were sold, 13 sharks were caten
and one was cured. ‘The fate of the fins was unfortunately not recorded. Due to the high price for fins of all sizes it

can be assumed that the fins were sold to primary collectors.
ii. Bycaich in Zanzibar and Tanzanian Mainland

During the three months in mainland Tanzania and the eight months in Zanzibar where the occurrence of sharks is
low, artisanal fisherman direct their effort to catching demersal and pelagic fish, in which shark bycatch fonmns a small

but welcomed proportion of overall catch.

2. Commerclal Fishery in Mainland Tanzania and Zanzibar
The commercial fishery of Tanzania consists primarily of the semi-industrial prawn trawl fishery.

There have been several attempts by the Government of Tanzania and the Tanzanian Fishing Corporation (TAFICO),
established in 1974, to introduce a senﬁ-indusu{'él trawling fishery, but without much success to date (Kamulaka,
1984). In 1986, there were five trawlers engaged exclusively in the capture of fin fish, These included four owned by
TAFICO and the "M/V Mafunzo" owned by the Mbegani Fisheries Development Centre. The combined catch from

these trawlers was 414 mt of fin fish in 1986 (Nhwani, 1987).

As with the other TAFICO vessels, the M/V Mafunzo was equipped with a calypse rawl net having an effective
horizontal "width" estimated at 25 m (van Nierope, 1987a). The catch from the M/V Mafunzo during 1986 alone was
reported as 262 mt (van Nierope, 1987b). The percentage by weight of sharks and rays that contributed to the annual
catch was reported to be 6.6% of the total catch, This represents an annual shark/ray catch of 17.3 mt for 1986, The
fishing grounds exploited by the M/Y Mafunzo covered 237 km? west of Mafia Island, and 172 km® and 305 km’
respectively of southern and northern parts of the Zanzibar Channel (van Nierope, 1987a & b).

Fisheries Division data shows that all semi-industrial fin fish trawling vessels were out of commission by 1931, which

led to a decrease in the commercial fishery total catch in the following years, After 1991, prawns were the target
species for the entire remaining commercial fishery,

with any accidental catch of fin fish being regarded as

bycatch. Trom Table I0 it can be seen that no

directed fin fish trawlers were operational during

. 1993, and that all trawlers targeted prawns, The

: Fisheries Division reports that this was also the case
' in 1994 and 1995, although commercial fish catch
statistics for ‘these years are yet to be compiled.
TAFICO have temporarily directed their fishing
effort fo operating two prawn trawlers. However, the
Govemment of Tanzania and TAFICO's mandate
remains to encourage the semi-industrial fin fish

indusiry, and their future success could result in

Prawn trawlers in Dar-es-Salaam harbour added pressures on shark populations.

Rob Barnett-TRAFFIC :

48



FRADE Ji BHARHS ADD SHARYL POGBOGTS I THE WESTERH JUDIAD AHR SRUTRIASY ATIAHTIS BLEANS

There are no commercial fishing trawlers registered in Zanzibar and foreign fishing vessels have not used Zanzibar
port for over five years, The last reported visit of foreign fishing vessels was in 1989 when three Somali-registered
fishing trawlers used the Zanzibar port for a number of months (G. Jumbe, pers. comm., 1996),

The Zanzibar Fisheries Corporation (ZAFICO} is a parastatal body which was established in 1964 to develop the
commercial fishery in the country, To achieve this objective ZAFICO has been empowered to enfer into national and
international commercial ventures for the purpose of rejuvenating the fishing industry; to develop the crustacean
fishery and market with the objective of selling to foreign countries; to enhance the fish distribution system; Lo provide
cold stores for fish preservation; and to develop fishing activities by supplying modernised fi ishing gear at affordable
prices (Omar er al., 1995).

During 1986, ZAFICO commenced sample fishing by semi-industrial vessels for large pelagics, with purse seine nets
set adjacent to Zanzibar town and drift gillnets set off the west coast of Pemba Island. During the first three months of
1987 the purse seine provided 72 mt of small tuna, Off Pemba Island a fishing effort of about 350 boat days during
1986/87 resulted in landings of 10.1 mt of skipjack wmna, 13.8 mt of sharks, 6.7 mt of sailfish and 1.4 mt of other
species (Jiddawi, 1987). To date, ZAFICO has only targeted the small pelagics and small tuna in coastal waters with
the purse seine fishery, and has not developed any infrastructure for utilising the offshore waters in the EEZ. However
the data obtained from the pilot fishing off Pemba west coast does show that a significant quantity of sharks can be
caught by a semi-industrial fishery in Zanzibar,

1. Directed

No directed commercial shark fishery operates off mainland Tanzania or Zanzibar's territorial waters and the BEZ,

if. Bycatch

Sharks form a percentage of the bycatch incurred by Table 9

the semi-industrial prawn fishery operating out of  Number of prawn trawlers registered in Tanzania
and tofal annual landings for the years 1989-1993

Dar-es-Salaam (I. Coccinis, B. Mtoni, P. Kefalas,
pers. comm., 1996). The numbers of operational

prawn trawlers registered in Tanzania from 1989 to 1989 21 vessels 2 437 mt
1993, and annual total landings of prawns and fin 1950 16 vessels 2015 mt
fish bycatch are shown in Table 9, 1991 19 vessels 1510 mt

1992 15 vessels 1119mt
Prawn trawlers operating in Tanzania during 1993 1993 13 vessels 1922 mt

numbered 13 vessels with a total annual landings
& Note: Total landings consist of prawn and fin fish bycatch landings;

weight for prawns and bycatch of 1 222 mt. The 1993 data for four vessels unavailable,
Source: Anmon., 1989¢; Anon., 1999; Anon., 1991; Anon., 1992b;

1 jority of these vessels are foreign owned but
arge majority £356 i3 Anon, 1903, :

many fly Tanzanian flags (J. Coccinis, pers. comm.,

1996).  Fisheries Division and prawn trawler
captains reported that numbers of vessels operating in 1995 had increased to 18 with the arrival of more foreign owned

vessels from countries such as Australia (P. Kefalas, pers. comm,, 1996). In early 1996, four large Canadian trawlers
(25-50 m length) amrived at Dar-es-Salaam port with the intention of securing prawn and tuna licenses for fishing in
‘Tanzanian waters (J. Coceinis, pers. comm., 1996). However, the Dar-es-Salaam Harbour Master reports that the

occurrence of this happening is rare (G. Jumbe, pers. comm., 1996},

Prawn trawler captains report the annual bycatch of sharks as comprising approximately 2% of their total annual
landings; this bycatch although landed is not recorded in any official statistics (7. Coceinis, E. Mtoni, P. Kefalas, pers.
comm., 1996). For 1993, this represented 244 mt of shark bycatch. It terms of numbers of sharks caught, vessel
captains report catching on average 15 sharks per month (135 per prawn fishing season) of which over 40% are
estimated to consist of Giant Guitar Fish Rhynchobatus cjj:'ddensis (T. Economou, pers, comm., 1996). '

'The prawn fishing season lasts for nine months from March to the end of November, and trawling is permitted from
6:00 am to 6:00 pm every day. Prawn trawlers maximise their yields during this seasen by spending as short a time in
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port as possible (usually two days) offloading fish landings, restocking and repairing vessels. ‘The prawn rawling
grounds are divided into three zones a8 follows: Zone 1 - Bagomoyo and North; Zone 2 - Shunga Bay to Ras Twang;
Zone 3 - Boydu Island and South, Due to rivers such as the Rufigi, Zone 2 produces the highest prawn yields for the
trawlers. The Fisheries Division allocates Zones to trawlers on a rotational basis to alleviate over-exploitation of Zone
2 (7. Coccinis, Limu, pers. comm., 1596).

Zones 1 and 3 are reported to produce Table 10

fhe highest bycatch in sharks due to the Summary of Tanzania Maintand industrial fish production for 1993

deeper nature of the waters. The water

depths that the trawlers operate in range
fom 2-8 m, which results in smaller 125 174
size sharks being caught as bycatch. Odyseas 22 158 92493 114 651
The fishing gear used by the rawlers Spyridon 78224 82 808 161 032
consists of specialised prawn trawling Seashore 1 101 384 78850 180 234
nets with an average length of 38 m per _Siaﬂlf’ie_z_-__ﬂf,ﬂ____ﬂ——r—rrﬁl_ﬂ____—-,yg___—u
- grawler. The nets have a 5 crm mesh and Mama Quan 30709 11625 | 146999
are trawled with 2 1 m ground AWally 7540 24110 | 31650
clearance. Aimilia 32920 98 989 131909
Amcha nfa nfa nfa
Commercial prawn trawlers registered Banuso2 58710 89 834 148 604
in mainland Tanzania are secn regularly Banuse3 | 34 640 76 566 111 206
in the territorial waters of Zanzibar, ~ {MamaTafico Tl nfa nfa
specifically the Zanzibar and Pemba %M
5. comm., 1996). It 13 Trawlers 437575 785 169 %_

Channels {(Haji, per

is unlikely that they are fishing, but
ralher travelling to prawn fishing
grounds on the Tanzanian coastline.

Source: Anon., 1993

. There have been reports {hat FEC-registered fishing trawlers ar¢ fishing in the offshore waters of Zanzibar, These
boats fish for tuna and large pelagics and belong to a fleet of 54 FEC registered vessels that operate out of Mahé,
Victoria in the Seychelles and fish in the Western Indian Ocean (Shah, 1994). Since 1989, Zanzibar has maintained a
200 mile BEEZ, which has only been commercially utilised by foreign registered vessels such as the EEC tuna vessels
operating out of Seychelles. The numbers of vessels operating in the Zanzibar EEZ, cannot be ascertained as no

effective government regulatory activities take place in these areas.

3, Recreational

The sport fishing indusTy in Tanzania is Yimited. The majority of vessels involved in the sport aré owned by private
- leisure fishermen who do not operaie on 2 commercial basis (Jensen, pers. comrm., 1996). In 1995, a total of 21
vessels were Tegistered and licensed with the Dar-es-Salaam District Office for recreational sport fishing. The
majority of these vessels where based at the Dar-cs-Salaam Yacht Club and belonged to non-residents. The Dar-es-
Salaam Yacht Club maintains a policy of not allowing the vessels of their me_mbership to operale commercially.

One commercial sport fisherman operates out of the Slipway, Msasani (Goaodall), one operates in the Mafia Region '
(Ocean Safaris 1.td), one in Tanga (Kingfisher Lodge) and one in Pangani (Mashoda Game Fishing Lodge Ltd). Sport
fishermen in Tanga and Pangani report a low incidence of shark catch (Mashoda, pers. comi., 1996). In the Dar-es-
Satagm arcg, sharks aré caught on a more regular basis, with fishing grounds around the Latham Island reported to
have high numbers of sharks, specifically White Tip Reef Shark Triaenodon obesus (Jensen, pers. comm., 1996).

There is a small sport fishing community in Zanzibar that caters to the minor demand from tourists that visit the
isjands. Table 11 shows the sports fishing vessels that are registered in Zanzibar. There are nine sport fishing vessels
registered in Zanzibar of which four are based in Kenya. These registered boats do not represent all sports fishing
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boats utilising the territorial waters of Zanzibar, as many from Kenya visit the Zanzibar fishing grounds regularly

without registering.
Table 11
i. Directed ' Sport fishing vessels registered in Zanzibar
As determined from interviews with Tanzanian and = Pr-sSdER S i
Zanzibar sport fishermen, sharks are not targeted on a Reg 1106 Mombasa, Kenya
e . Reg. 671 imont, K
regular basis (Kingfisher, pers. comm., 1996}, If a client & Shimont, Kenya
A . i Reg. 0721 Mormbasa, Kenya
is especially keen to catch shark, then appropriate . Reg. WK 50437 Kizirkart, Micumzon Uneod
&g, zimkazi, nguni,Ungnja
i ear will be wsed to target sharks, but thi
fishing gear v o aige but this | pes Wi 50438 Kizimkazi, Mikunguni, Unguja
happens very infrequently as the preferred species to be o/ Uroa Bay, Unguja
caught are the large pelagics and demersal fish species, Rez, WMIU 720 Mizingani
such as black marlin, blue marlin, kingfish, wahoo, Reg. KWL/SH/670 Shimoni, Kenya
broadbill swordfish and sailfish. Reg. WMIU 595 Malindi, Unguja

Source: Zanzibar Sub-Commission for Fisheries, in jitt., 1996.

if. Bycatch
Sport fishermen reported small quantities of shark bycatch (Jensen, pers, comm., 1996). The sport fishermen

interviewed muaintained that sharks are rarely caught due to the use of correct fishing gear for the species that they
target. They were of the opinion that only inexperienced sport fishermen regularly catch sharks accidentally.

TRADE IN MAINLAND TANZANIA AND ZANZIEAR

A domestic and regional trade in shark meat, liver oil, shark curios, and a regional and international trade in shark fins
exists in mainland Tanzania and Zanzibar, The Tanzania mainland imgports a smail quantity of cured fish, but exporis
large quantities of fisheries products including crustaceans, dried sardines (dagaa), fresh fish (Nile perch), sea shells,
beche-de-mer, shark fins, shark jaws, sea weed and molluscs (Mlay 'and Mutsekwa, 1995). The export of marine
products in Zanzibar consists mainly of lobsters, becﬁe-de-mer, shells, dried shark meat, shark fins, shark skin and sea
weed (Omar et al, 1995). The demand for these products outside Zanzibar is high, but the export figures are
comparatively low due to illegal unmonitored exporting, poor transport facilities and a shortage of handling facilities

(Jiddawi et al,, 1992),

The extent of domestic, regional and intemational trade in shark products is difficult to accurately estimate due to
overburdened regulatory and management frameworks that have resulted from 2 shortage of economic and human
resources within the government ministries of mainland Tanzania and Zanzibaz,

1a, Shark Fin Trade In Mainfand Tanzania

The commercial export of shark products from mainland Tanzania consists almost entirely of shark fins. No domestic
market for shark fin could be identified during this study. Shark fin exporters are requircd to undertake the following
procedure as prescribed by the Government of Tanzania. Firstly, an export license is required for the export of fish
and fish products from Tanzania, In some cases the license classifies the specific product for export, such as shark fin,
although in realily little importance is attached to having spéciﬁc product licenses as long as the exporter is generally
licensed for fish/produce export (Limnm, pers. comm., 1996). . This license is renewed every 12 months. Four forms are

necessary for the export of shark fin:

Commercial Invoice - Indicates quantity, number of items and total value in foreign exchange.

CD3 Form - Indicates the value of products in foreign exchange, local currency and the bank in which
payment transfer will take place. This form is a confirmation that the importer will be able to pay the exporter

the contracted amount, . ,
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Customs Data Entry Form - This form contains all the information that is used in the comptilation of export
statistics: commodity, importer and exporter, foreign exchange price. per kg, total foreign exchange value,
local currency (Tsh) totat value, local currency {Tsh) royalty received, tariff category, and mede of transport
(i.e ship, road, air) are included on this form.

Certificate of Health - All fish/produce for export are inspected by fisheries officers at the regional level to
check for quality and hygienic condition of the goods, with the aim of ensuring that all fish/produce shipments

from Tanzania reach their destinations in good guality,

An export duty of 5% of the Freight on Board (FOB) value is paid at the Regional Fisheries Depariments. Tanzania
does not encourage the export of sea fish other than that which dees not have a ready market in Tanzania, such as
shark fin and beche-de-mer, as the local market more than adequately utilises the fin fish resources available, Luxury
sea products such as prawns and lobster tail, which have a limited local market, are exported to eam much needed
foreign currency. The Fisheries Division calculates the export duty to be paid by using the foreign exchange ard local
currency value shown on the CD3 form and Commercial Invoice. To ensure that foreign exchange prices given by
exporters are "realistic”, the Fisheries Division maintains a "Tanzania minimum prices” list for fish/produce exported

from Tanzania. The official minirnum prices for shark fins are given in Table 12,

The "minimum prices” presently used by the Fisheries Division are outdated, as they have not been reviewed since
March 1993. However the Fisheries Division reports that they are being reviewed at present (Limu, pers. comm.,

1996).
Exporters from different regions take the Coramercial Table 12
Tanzania Maintand official minimum prices

Invoice, Customs Data Entry Form and Certificate of (US $) for shark fmsmMarch 1993
Health to their Regional Customs Office for declaration e,

to show that they have paid the export duty to th e L ! S i
ar.ld ° . é Pauh X ty e Sharkas 5-13cm us Si3perkg
Fisheries Dm.smn. very mond ex.port documents for Sherk Fios a6 U8 $23 per ke
cach transaction from Coast, Lindi, Mtwara, Tanga, | o™ e US $27 per ke

Mwanza, Musoma, and Zanzibar regions are compiled o L
. Sonrce: Tanzania Mainland Fisheries Division, in firr,, 1993.

inte a monthly register at Customs Division Headquarters

based in Dar-es-Sataam (Saidi, pers. comm., 1996).

Customs have a detailed classification system for export goods which indicate tariffs. ‘This classification systerm

makes specifie provision for shark fin under Tariff Heading 03.05., where "unskinned shark fins, and parts of shark

fins which have been immersed in hot water, skinned or shredded before drying" are classified (Farmonised Customs,

195G).

Fisheries Division statistics on the export of shark fins for the years 1989-1994 ate shown in Table 13,

Table 13
Tanzama Mainland off cnal statistics for the export of shark fin, 1989-1994

g 800 ! 733 870
g oo 524
£ 600 oo 486 p -
1990 |Shark Fin 1670 USs 36 g os00i -
- _3 ! .
1591 |{Shark Fin {435 Us §11 £ 200}
1992 |Shark Fin {524 Us $t1 LS S BT
1993 |Shark Fin }260 US $6 § 1989 1990 1991 1852 1993 1994
1594 [Shatk Fin {510 US $i0 Year

Source: Tanzania Mainland Customs Division Headquarters, in fir., 1996,

The primary destinations for the above shark fin exports were Hong Kong, Singapore and Thailand. During 1994,
there were only three separate shipments of shark fin, one to Hong Kong and two to Thailand. One shipment to Hong
Kong consisted of 90 kg of shark fin valued at US $27 per kg resulting in a total FOB value of Tsh 1 225 327 {or US
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$2 430 at prevailing exchange rates}, in which Tsh 61 266 (or US $122) was paid in duty. It can be seen that when
shipments are classified correctly as shark fins, exporters are paying 5% on the correct official minimum prices as in
the example above where the exporter paid duty on the top official minimum price per kg of shark fin. Table 13
shows that in general exporters paid duty on an average minimum price of US $10 per kg of shark fin in 19%4, which
is less than the official minimum price of US $13 as indicated in Table 12. Shark fin exporters are able to obtain a
lower minimum price per kg of shark fin than is officially authorized even when they folow correct export

procedures.

However, shark fin traders report that the correct exporting procedure is rately adhered to, and that loopholes existing
in the system arc easily exploited to the ecoromic benefit of exporters and importers. Shark fin dealers specify that
almost all exports of shark fin are classified as "fish offal" so that an export duty of 5% is paid on a shipment that is
valued at only $2 per kg (as per official Fisheries Division “minimum prices"), instead of the correct $13-27 per kg.
“The Customns data for the export of shark fins and fish offal during six months July 1994-January 1995 is shown in

Table 14,

Through the analysis of Tanzania Mainfand Customs Data Entry (CDE) forms for alt shipments of shark fin and fish

offal during the period January 1994-January 1995, and through enquiries made to industry sources, 11 shark fin
exporters were identified. Through interviews and informal discussions held with “fish offal" exporters identified
from Customs Data Entry Forms, it was determined that the majority traded in only two products - beche-de-mer and
shark fin. Beche-de-mer is classified as "beche de mer” when exported, and in many cases is included on the same
Customs Data Entry (CDE) form as “fish offal" consignments, indicating that beche-de-mer and fish offal exporters
are one and the same {refer Table 11, where bold indicates beche-de-mer classified consignment is included with fish
offal classified consignment on the same CDE form). Exporters of beche-de-mer value their shipments at US $1.50
per kg and therefore are paying less duty than if they were classifying their beche-de-mer as fish offal with a minimum

price of US $2 per kg. The logical conclusion is that exports classified as "fish offal” from these traders are likely to
represent shark fin.

Out of the nine "fish offal” exporters interviewed, two traded in fishmaws ¢swim bladders of Nile perch) in addition to
beche-de-mer and shark fin, although the guantities of fishmaws exported could not be detennined. Fishmaws
originate from Lake Victoria and the lesser freshwaters of Tanzania, and are processed for export in the Musoma and
Mwanza regions, The Fisheries Division maintains that all fishmasws are exported through Kenya rather than Dar-es-
Salaam due to better and faster road connections, and this is reflected in the Customs Monthly Export Registers for
Musoma and Mwanza. Even so, it was determined that some fishmaws are exported from Dar-es-Salaam and could
be classified as fish offal, as the official Fisheries Division minimum prices for fishmaws are US $5 per kg, compared
to US $2 per kg for fish offal. No other fish produce traded by fish offal exporters, other than fishmavvs, beche-de-mer

and shark fin were identified that could be classified as “fish offal” whenexported.

Table 14 shows that tariff headings used for export of fish offal were 03049000 - “other fish meat, unaffected by
presence of minor bones"; 03079900 - "Other”; 05119990 - "Other animal products unfit for human censumption”.
Common sense dictates that shark fin could be classified as fish offal, and it is not general knowledge within Tanzania
that shark fins are a high value consumable delicacy, which may explain the ease in which exporters arc able to
classify their fins as non-edible/edible offal with fisheries and customs officers approval.

It is Jikely that the export in fish offal consists of shark fin and fishmaws, but relanvc proportions of the trade cannot
be accurately estimated. However, it is probable that the majority of exports in shark fin are classified as fish offat
which would explain the low quantities of shark fin export recorded in the official statistics presented in Table 13.

The cost savings made by exporters by classifying shark fin as offal are high. For example, the export of 2 mt of top
grade shark fin with an official minimum price of US $27 per kg would result in payment of US $2 700 in export duty.
This in itself is a substantial saving in comparisen to the real local market values of approx US $60 per kg of top grade
shark fin, in which a consignment of 2 mt would result in payment of US $6 000 in export duty. However,
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Table 14
Tanzania Mamland Customs data for export of fi sh offal for six months, J uly 1994 January 1995

No.045 Fish Offal 03079900 1200 $2/ke 243 2060 62 160 Hong Kong
No.256 Fish Prod. 5035 $2/kg 4486316 220093 Hong Kong
No.428 Fish Offal 05119190 3000 $2/kg 3143 036 157 152 Hong Kong
No.605 Fish Offal 03032500 4 400 $2/kg 4 654 459 232720 Thailand
12494

No.192 Fish Offal 2130 $2/ke 2212427 110 621 Hong Kong
No.65 Fish Offal 05119190 1400 $2/kg 1460 439 730022 Hong Kong
No.259 Fish Offal 2920 - $2/kg 4053272 202 663 Thailand
No417 Fish Offal 05115190 1800 $2ke 1861 196 93 059 Hong Kong
No.401 Fish Offal 05119900 2300 $2fkg 2376617 118 830 Hong Kong
No.603 Fish Offal 05119900 5940 $2/kg 6137873 306 893 Hong Kong
No,616 Fisk Offal 05119960 1 600 $2/kg 1653 29% 82 664 Singapore
No.659 Fish Offal 05119190 2655 $2/kg 275311 137 658 Hong Kong
No.62% Fish Offat 03032900 4 000 $2/kg 4 147 909 207 395 Thailand
No.732 Fish Offal 4100 $2/kg 2 177 652 108 882 Hong Kong
No.734 Fish Offal 4200 $2/kg 2177 652 108 852 Hong Kong
11/94 :

No.214 Fish Offal 1560 $2/ke 1560000 | 127560 Hong Kong
No.215 Fish OfIfal 2000 $2/kg 2 080 000 104 000 Hong Kong

"No,292 Fish Offal 2000 $2/g 2081 440 104 072 Hong Kong
No.315 Fish Offal 4 140 $27kg 4 305 600 215280 Thailand
No.345 Fish Offal 03079900 1530 $2/kg 1623 850 81193 Hong Keng
No.636 Fish Offal 05119980 2140 $2/kg 2232386 111619 Hong Kong
10/94

No.027 Sea Prod. 3330 $2/kg 2210250 110513 Singapore
No.0% Fish Offal 05119180 1780 52/kg 1 833 400 91 670 Hong Kong
No.108 Fish Offal 05119990 2100 $2/kg 2207 100 110 355 Hong Kong
No.298 Fish Offal 05119190 2100 $2/kg 2179010 110 602 Hong Kong
No.330 Fish Offal 3200 $2/kg 3320397 166 019 Singapore
No.345 Fish Offal 05119190 2300 $2/kg 2386 535 119326 Hong Kong
No.359 Fi_sh Offal 05119190 | 620 $2/kg 1680951 84 047 ' Hong Kong
No.581 Fish Offal 1600 $2/kg 1 680 000 84 000 Hong Kong
No.582 Fish Offal 2 100 $2/ke 2230 /06 111 545 Hong Kong
8/94

No.36 Fish Offal 05119990 2200 $2/kg 2270400 113 520 Hong Kong
No.264 Fish Offal 5095 $2/g 5222375 261118 Hong Kong
No.271 Fish Offal 3600 $2/kg 3 690 000 184 500 Singapore
No.304 Fish Offal 1400 $2/kg 1416 800 70 840 Hong Kong
No.305 Fish Offal 2220 - | $2fkg . 2248 469 112423 Thailand
7/94

No.13 Fish Offal 03049000 1725 $2/kg . 1782191 89110 Hong Kong
No.§0 Fish Offal 2350 32/kg 2 652 060 132 600 Hong Keng
No.377 Fish Qffal 1800 $2/kg 1818000 90 500 Hong Kong
No.381 Fish Offal 2 100 $2/ke 2152500 107 625 Singapore
No.3%4 Fish Qffal 4935 $2kg 5058375 252918 Hong Kong

(Exchange Rates: 1994 - Tsh 504:US $1. 1995 - Tsh 600:US 31} Note: Bold indicates beche-de-mer (2 marine invertebrate, also
known as sez cucumber, belonging to the phylum Echjn?dermala) classified consignment is included with fish offal classified
consignment on the same CDE form). Sonrce: Tanzania Maintand Customs Division Headquarters, in litr., 1996. :
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by classifying shark fin as offal, exporiers would pay an export duty of only US $200 for a 2 mt shipment of goods
valued at US $2 per kg. This represents a tiny proportion of the comrect export duty payment.

The fin dealers interviewed, which represented only a proportion of total numbers, reported exports totalling
approximately 5 mt per month. This equates to 45 mt annually in comparison to official statistics of approximately
0.5 mt per annum, In comparison, fish offal exports for 1994 were 177 mt (Tanzania Mainland Fisheries Division, in

lirt., 1996).

When traded, shark fins are categorised as "black” or "white", depending on which species they derive from. Black
fins are derived mainly from the Carcharhinus species and one set comprises four pieces, two pectoral, one dorsal and
a caudal fin. White fin derives solely from the Giant Guitar Fish, and one set coﬁpﬂses of only three fins, two dorsal
and a caudal fin. The batoid pectoral fins of this species are not used due to the absence of any cartilaginous strands,

A fairly well organised structure exists for the frade in shark fins that stretches fo all coastal regions of mainland
Tanzania. Dar-cs-Salaam acts as the centre for shark fin trade in maintand Tanzania and receives fins from Tanga,

Coast, Dar-es-Salaam, Lindi and Mtwara regions.

Wet shark fins are brought in by the fishermen to fish markets or landing sites on a regular basis, depending on the
season, and are usually sold at auction where primary collectors bid for the black and white wet shark fin. As with all
auctions, the price varies due to supply and demand interactions and with the shark fishing seasons, but from one

sample auction the following quantities and prices of fins were being purchased:

Table 15

Sample auction of guantities and prices of wet shark fins purchased
Black Shatk Fin (20-41 ¢m) Wet 14 ks - Tshs 200 000 (US $25.50 per kg)
White Shark Fin {20-41 cm) Wet 8 kgs - Tshs 150 000 (US $33.50 perkg)

(Exchange Rate: February 1996 - Tsh 560:US $1).
Source: Dar-es-Salaam Banda Beach fish market shark auction, pers. obs., February 1996.

Primary collectors dry the fins and when sufficient quantities are at hand, they travel to Dar-es-Salaam to sell them (o
exporters. The primary collectors do not remove excess meat with a moon cut {local term commonly vsed for moon

cut in Tanzania is a monk cuf} in the
hope that extra weight can be sold to fin
exporters, which results in a continuous
argument between primary collectors
" Cumently shark fin

Table 16 ,
Category and purchase prices (US $) per kg of dried shark fin
offered by Tanzania Mainland exporters

At = AT 73

and exporters.

exporters categorise and purchase fins A 41 s US $80.40 - 89.30
according fo size (see Table 16). B 33-38cm | US$35.70-5360 | US$62.50- 8040
Exporters report that most good sized c 25:30cm | US$§2680-3570 | US$44.60-62.50
white shark fin is received from the D 20-23cm US $17.90 - 26.80 US $26.80 - 44.60
- E - 30-17, 50 - 26,
south coast (Mafia, Mtwara, Lindi). 15-18 cm US $14.30 - 17.90 US $17.90-26.80
‘ F §-13¢m US $8.90 - 14.30 US $14.30-17.90
_The Dares-Salaam coastal area X
Mix <8cm US $8.50 US $14.30

produces less large fins especially of the
white variety and accounts for most of
the small (less than § cm fins), which
may be a sign of over utilisation,
different species composition of catch or of an unsuitable oceanic topography for successful shark fishing, The Tanga

region supplies small quantities of fin, but what is supplied consists of large black fin {J. Kiza, pers, comm., 1996).

{Exchange Rate: February 1996 - Tshs 560:US $1). Source: J. Kiza, pers,
comm,, February 1696, )

The cross-border trade in shark products was reporied to be, substantial, although accurate quantities could not be
identified as the majority of trade is undertaken iltegally and is not reflected in official statistics (Saidi, pery. comm.,
1996). The unmonitored cross-border movement of shark fin from Mozambigue into Tanzania is often cited and shark
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fin dealers report buying fins that have originated in Mozambique. Most shark fin originating in Tanga Region finds
its way to Mombasa via unmonitored routes due to the higher prices being offered there. Shark fin dealers in Tanga
Region estimated & total of 0.5 mt dried shark fin per month being sold in Mombasa {Rashid Moheni, Haji Nunda,

Mussa, pers. comm., 1996),

The large majority of traders export shark fin by sea in 6 m containers, as there is now only one company who handles

Many sharks have black fins. These come in sets of
four and are regarded as lower quality
Rob Barnett-TRAFFIC j

Giant Guitarfish has three high quality white fins
Rob Barnett-TRAFFIC

small consignments of "loose™ carge (B. Young, pers. comm,, 1996), Exporters usually do not wait until they have
enough shark fin to fill the entire container but rather prefer to ship what they have every month even if only half the
contairer is filled, The cost of shipping a 6 m container to Singapore is approximately US $1 700, This would seemn
to show that the profits gained by shark fin exporters are high as they do not have to maximise the cost efficiency of
their shipping. There are vessels which leave for the Far East at least every two weeks. Many of the smaller traders
use shipping or forwarding agents to facilitate export of their shark fins. During the past year, traders have begun to
use improved flight connections to the Far Bast to transport at a reported cost of approximately US $6 perkg. Asair
cargo, it takes a maximum of five days for the product to reach the Far Hast market (B. Young, pers. comm., 1996).

Table 17 gives the current cost and freight prices (C and F, all charges prepaid at origin) being offered to Tanzanian

exporters for shark fins by wholesalers
. Table 17

in Hong Kong. Cost and freight prices (US $) per kg of dried shark fin being
offered to Tanzanian exporters by wholesalers in Hong Kong

Before export, fins are properly cleaned,
all excess meat is removed using a Dry White Fin Moon Cut Grades A and B, 1 kg - US $110 —[
Grades Cand D, I kg- US $77
Grades Eand F, 1 kg - US $46
Dry Black Fin Moon Cut Grades A and B, 1 kg - US $85
Grades Cand D, 1 kg - US $56 -
Grades Eand F, | kg - US $37

moon cut and are properly dred. The
caudal fin derived from Giant Guitar
Fish is kept whole, with the vertical cut
at the base of the tail remaining with no
excess meat removed. The fins are not
kept in the original sets received from

primary collectors and fishermen, but .
are organised into size and colour categories and put loosely into sacks (50-60 kg each), which is contrary to other

Sonree: B, Young, pers. comm., 1996,

reports that importers prefer and indeed demand the fins in sets.

Shark fins less than 8 cm in size are also included, although Darwall {pers. comm., 1996) reports that very small
sharks are thrown back alive by shark fishermen in the Mafia Island Marine Park. Extremely large shark fins which
exceed 53 cm are not accepted because the cartilaginous strands are niot favoured by fin clients, The species of shark
from which these fins are derived could not be accurately identified,
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Out of a sample of 589 kg purchased by an exporter from one primary collector in Mtwara, the quantities of different
black and white fin size categories that constifuted the consignment were identified. Numbers of dried black/white
fins per kg according to size categories A to F and mix are given in Table 18.

The data below provide insight into the number of sharks and size of sharks that are represented in shark fin exports.
White fin derived solely from Giant Guitar Fish represented 24% of the sample consignment and consisted of fin sizes
above 15 ¢m, suggesting that mature sharks are being caught regularty, The reverse is true for black fin in that a
significant percentage (25.4%) of the fins are under 13 cm, indicating a higher occurrence of immature or smal
sharks in the catch, However, it is not known whether these immature or small sharks are caught through directed
fishing, or as bycatch in non-directed shark fishing.

Table 18
Numbers of dried black/white fins per kg according to size categories

Ato ple

| WT % WT %

A >d4lem 134 90 kg 152 | 52kg 9
B 33-38cm 3 60kg 102 23kg 4
C 25-30 em 6 90kg 152 19 kg 3
D 20-23ecm i3 30kg 5.0 23kg 4
E 15-18em | 27 30ke 50 | 22ke 4
F §-13 cm 53 60 kg 18.2

Mix <8em 88 90 kg i5.2

TOTAL 450kg 139 kg

Source: Company Packing List, in fitr., February 1996.

Table 19
Taking the numbers of dred fin per kg and Number of shark fins exirapolated from 1 mt of dried shark fin

i3

the weight percentage for each size category

of the sample consignment (see Table 18), it

can be extrapotated that 1 mt of dried shark Black Fin White Fin
fin equates to 7 116 fins (see Table 19). This A >4icm 106 141
presents 1 519 shatks of the black fin B 33-38 cm 106 142
Carcharhinus species (4 fins per shark), and c 25-30 cm 273 364
145 sharks of the white fin Giant Guitar Fish |2 20-23 cm 292 390
(3 fins per shark). OF the total 1 864 sharks B 15-[8 cm 607
. F .

represented, 1 173 were of sharks with fins of 8-13cm 1351

. Mix <8cm 3344
less than 13 cm in length.

. TOTAL 6079 1037

1b. Shark Fin Trade in Zanzibar

All shark fin exporters must be registered by the Ministry of Trade. Each shipmént must be inspected by an officer
from the Ministry of Health to confinm that the shipment will reach the port of destination in a hygienic condition,
with a Cenrtificate of Health being issued to confirm this. The exporters pay a 5%’export royalty on the value of their
shipment to the Sub-Commission of Fisheries, and in addition to this a 2% duty to the Ministry of Trade. Once the
royalties have been paid, the Sub-Commission of Fisheries writes a letter to the Ministry of Trade stating that the
exporter has paid his duty and has obtained the necessary Centificate of Health (A.H. Kombo, pers. comm.,, 1996},

Total annual exports broken down as individual consignments of shark fins from Zanzibar during 1993-1995 are

shown in Table 20.
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The data in Table 20 show that on average 10.9 mt of shark fin are reported as being exported each year, As reflected
in individual exports, the Zanzibar Sub-Commission for Fisheries reports that there are only two traders licensed for

the export of shark fin (Haji Pandu, pers. comm., 1996).

]

The destination for the legal export of shark fins is without exception Hong Kong. In discussions held with the two
licensed exporiers, it was apparent that the official statistics as shown in Table 20 are a true reflection of the quantities
exported by these traders, and that they did not export additional quantities to other destinations, such as Kenya,
through unmonitored channels. These traders would in fact like to obtain greater quantities of fins, and to this end

have increased their buying rates in order fo attract fins from Mtwara and Mafia,

Table 20
Export of dried shark fins from Zanzibar (Unguja Island only, no shark fin exports recorded for Pemba

1993

18/1 Shark Fins 100 1962 166 200 5 886 Hong Kong
17/2 Shark Fins 100 2020 202 000 8080 Hong Xong
2445 Shark Fins 240 3780 207 200 27216 Hong Kong
4/6 Shark Fins 300 1 440 432 GO0 12 960 Hong Kong
8/10 Shark Fins 300 3192 057 600 28 728 Hong Kong
TOTAL 14040 2695000 82870

1994

2813 Shark Finsg 540 4 563 2 464 020 123 261 Hong Kong
13/5 Shark Fins 200 3000 600 000 30000 Hong Kong
17/8 Shark Fins 40 3000 120 000 6000 Hong Kong
31710 Shark Fins 420 4842 2033 640 101 682 Hong Kong
TOTAL 1200 5217 660 260 883

1995

13/5 Shark Fins 450 2480 1116 000 112 500 Hong Kong
23/5 Shark Fins 600 5580 3348060 167 400 . Hong Kong
TOTAL 1050 3 259 Average (1993-5) 4 464 000 279 900

(Exchange Rates: 1993-Tsh 515:US $1. 1994-Tsh 504:US $1. 1995-Tsh 600:US $1).

Sowrce: Zanzibar Sub-Commission for Fisheries, Statistics Department in lirt., 1996,

The Sub-Commission for Fisheries maintains a minimum Zanzibar price for the export of shark fins of between
Tsh 4 000-10 000 (US $7.10-US $17.80) per kg. As can be seen from Table 20, the dealers exporting to the Far Fast
are on average paying royatty of 5% on minimum prices of Tsh 3,259 (US $5.40 per kg at 1995 Exchange Rate), The
local market value of fins is approx Tsh 20 000 (US $35.70) per kg; therefore exporters are presently making large

savings on export duly payments.

Exports from licensed traders have decreased in the last five to ten years. One trader whose family has been dealing
in shark products for over 20 years reporfed that they used to buy large quantities of shark fins from Somali vessels
who used to call into Zanzibar regularly. The shark fin traders average monthly export of fins then was on the order of
3 mt. The Arab fishing trawlers no longer call into Zanzibar and it is thought that they now export their fins through

Dubai, UAE (Ho Ko Kung pers. comm., 1996).

The Heensed traders operating in Zanzibar represent only a small percentagé of the tofal number of dealers who are
involved in the rade of shark fin. Preliminary enquiries into the trade in shark fin in Unguja Istand revealed many
unregistered local maders who exporfed their shark fin without going through correct government procedures,
Through informal discussions held with eight unlicensed shark fin traders operating on Unguja Island, it was
discovered that all of their export of shark fin goes to Mombasa on board the freéluent vessels travelling that route,
These traders can be considered to be the most frequent exporters of shark fin and indeed many of them are employed
directly by Mombasa fin dealers on a permanent basis to collect fins from Zanzibar, The export of fins in Unguja
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Island is undertaken by three types of traders: intemnational traders that export to the Far East directly from Zanzibar;
Swahili middiemen who supply Mombasa shark fin exporters; and artisanal fishermen/primary collectors who are also
part-time shark fin traders. This latter category of trader generally sells to other exporters in Zanzibar town, but
occasionally asranges for sea transport to Mombasa or Dar-es-Salaam so that a higher price may be obtained for their
fins. In Unguja Island, there are four to six primary fin collectors who buy from fishermen in the Nungwi area, two to
three who collect in Mkokotoni and one who collects in Bwejuu, The primary fin collectors in the Kizimkazi area sell
their fins in Dar-es-Salaam as it is closer logistically (C. Karibhai, pers. comm., 1996).

The eight traders interviewed were a sample of the exporiers operating out of Unguja, and do not represent all shark
fin traders in Zanzibar (Unguja and Pemba Islands). These traders generally export to Kenya and reported a total
shark fin export to Mombasa of 6 350 kg per annum. This figure equates to 440.9 mt of shark landings for Unguja
Tsland alone (wet fins are 4.5% of the wet weight of a shark, and after being dried and trimmed, fins are approximately
1.44%) (ENVLR.O., 1954).

The prices in the Zanzibar coastal regions at which the primary collectors sell are Tsh 20 000-25 000 (US $35.70-US
$44.60) per kg for large black fin, Tsh 35 000 - 40 000 (US $62.50-US $71.40) for large white fin. The full-time
shark fin traders in Zanzibar town buy fins for the following prices:

The cost of fins in the Zanzibar coastal Table 21
regions was found to be less than in Prices per kg of dried shark fins in Zanzibar Town

Zanzibar town due (o savings made I G464 30.41 cm [Black Fin White Fin
transport Costs. Price per kg Tsh 30 000 - 32000 Tsh 42 000 - 45 000
Since the end of 1995, dealers have been s 553_'60-US $57.10) J(US $75 - US $8040)
able to buy fins from Comoros freight Gl:ade B, 5-30 em  |Black Fin White Fin

Price per kg Tsh 20 000 - 22 000 Tsh 22 000 - 25 060
vesscls calling at Zanzibar Port.  The (US $35.70 - US $39.30) _|(US $39.30 - US $44.60)
quantity at present is small, but it is thought Grade C, 5-10 em  |Black Fin White Fin
that in the future these vessels might replace Price per kg Tsh 10 000 Tsh 16 000
that which was previously supplied by (US $17.90) (US $28.60)
Somali vessels (K. Makame, pers. cOmm.,  Source: C. Karibhai, pers, comm., 1996,

1996).

There are reported to be four fin dealers on Pemba Istand who export their produce to Mombasa (Sheha Mohammed,
pers. comm., 1996). Data on the quantities exported could not be ascertained as none of the fin dealers in Pemba
reportedly use official exporting channels. This fact is reflected in Zanzibar official statistics for shark fin exports

presented in Table 20, where no shark fin exports for Pemba Island are recorded.

2. Shark Meat/Skin/Liver Oil Trade In Mainland Tanzania and Zanzibar

Prices of fish are determined by market forces in relation to the fish catch landed. The human population increase
experienced in recent years in Tanzania has contributed to a general increase in fish prices. Small pelagics such as
sardines, mackerel, anchovies, Tays and sharks are the main types of cheap fish consumed by artisanal fishennan, with
the high value catch like marlin, kingfish, snappers and lobsters being sold (Omar ef al., 1995).

Table 22 indicates the average market price per kg for the most common fish caught in early 1996, which includes
prices for sharks and rays. Fish prices were obtained in Zanzibar from the 'Mali.nd;', Darajani, K/Tumbo, Mikungun,
Magomeni and Jang'ombe fish markets and in mainland Tanzania from the T anga, Coastal, Dar-es-Salaam, Lindi and
Mrwara regions,

This data indicates that in Zanzibar, sharks and rays fetch a good price of Tsh 534.83 (US 30.95) per kg (1996 prices)
in the local markets, and is only stightly lower than the average price for I kg of fresh fish at Tsh 570 (US $1.01)

{Quarterly Price Survey, Department of Statistics, 1996), and is substantially higher than the prices gained for the
small pelagics such as sardines and mackerel which are the main fish species eaten by artisanal fishermen. Similarly,
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the 1993 price for shark meat in mainland Tanzania of Tsh 215 (US $0.41) per kg is only slightly lower than the
average 1993 price for fresh fish of Tsh 229 (US $0.44) per kg (Anon., 1993), :

Shark meat is widely consumed in mainland Tanzania and Zanzibar by artisanal fishermen, and any shark catch
excess is sold mainly in dried and salted form due to inadequate handling facilities and poor transport services. One
major factor contributing to the presence of a large artisanal direcfed shark fishery is the sharks' high tolerance to
spoilage. Table 23 shows the tolerance to spoilage for the main fish groups caught in Zanzibar Islands.

Table 22
Average market price per kg for common spemes of fish caught

Sharks are the most tolerant to spotlage
because they can be easily cured by drying
and salting. Anecdotal reports suggest that
the process of drying and salting diminishes

the taste derived from the high urea content 1993 Prices ) 1996 Prices
of the larger sharks. Curing of shark meat is Tanzania Mainland Zanzibar
a common practice in maintand Tanzania  [Kingfish 358.00 861.50
and Zanzibar and dried shark meat can be  [Albacore 27300 . 741.00
readily found at any fish market. Methods Barracuda - 538.00
of curing include salfing, hot drying,  |LoloW Snapper - 668.16
smoking or a combination of these. The sun Lethrinus - 747,83
drying of fish is commonly undertaken ;zraszays _215 ” 2:’::
directly on the beaches, with the result that - - .
the final product is heavily impregnated Selh 20 8032

Grouper - 563,50
with sand parficles. Sometimes the problem Octopus/Squid 175.00 756.33
is so bad that sand accounts for an Mackerel 242.00 337.50
appreciable proportion of the marketed  |gardines 146.00 131.66
product. The method of salting has limited Parrots 180.00 497 50
application in Tanzania because of the high Siganus - 547.66
cost of salt (Tsh 100/kg in 1991) and  Goat Fish - ' 406.50
restricted  domestic demand (Mlay and Herring - 216.50
Mutsekwa, 1995), The preferred method of ~ |Average Tshs price per

1 kg fresh fish 229.00 570.00

curing shark meat is by simple drying.

Curing of fish is prompted either as a means (Exchange Rate: 1993 - Tsh 515:US $1, 1996 - Tsh 560:US $1).
Source:  Anon,, 1993; Zanzibar Sub-Commission for Fisheries, Statistics

to salvage an already deteriorating shark or Department, i1 fitt, 1996,
as preservation (Jiddawi ez al, 1992).
Shark meat is preferably eaten fresh but
when there is an excess catch, especially in

remote areas, the fishermen cure the meat Table 23

o ' i Tolerance to spoflage of the major fish groups caught in
so that it will reach market in a saleable Zanmbar Islands (rankmg lmost lolerant 3Ieast telerant)

form. The value of dried shark meat is
generally half that of fresh shark meat. " e

1
As a result, shark meat is efficiently utilised [Lutjanids 1
in Tanzania with no or littte wastage, Due ~ {Sermanids 2
to its long shelf life the transportable nature | -aangids 2
of the cured shark meat has resuled in the Scombrids 3
. . . Mullids

majority of the produce of Zanzibar being = L
. . Sardines 3

exported fto mainland Tanzania. The
. . . Sharks !
Zanzibar Sub-Comunission for Fisheres Skates )
believes that 75% of all cu?ed shark meat Pamot/wrasses 3
produced in  Zanzibar is shipped to Sphyraenids 2

Source: Jiddawi et al., 1592,
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mainland Tanzania (Makame Nassor, pers. comm., 1996). In February 1996, there were 10 mt of cured shark meat in
Nungwi ready for shipment to the Tanzanian mainland (A.H. Kombo, pers. comm., 1996). However, due to the
traditionatly strong cultural and economic trading links with mainland Tanzania and Kenya and the resulting high
numbers of vessels moving between the countries, the majority of dried shark meat transported to these destinations
goes unmonitored. The total official exports of dried shark meat for 1993-1995 from Zanzibar was only 118 kg, with

the destination of expori being mainfand Tanzania.
Trade in shark skin was found to exist on a small scale in Zanzibar as shown in Table 24. No trade in shark skin could
be identified in mainland Tanzania.

Table 24
Zanzibar exports of shark hide, 1994-1995

Shark 160 Tsh 2 Tsh 2 GO0 Tsh 100 Hong Kong
Skin {US $0.039) (US $3.90) (US $0.15)

28/3/95 Shark 300 Tsh 4 320 Tsh 1 296 600 Tsh 112 500 Hong Kong
Skin (US $7.20) (US $2 160} (US §187.50)

{Exchange Rate: 1994 - Tsh 504:US $1, 1995 - Tsh 600:US $1).

Source: Zanzibar Sub-Commission for Fisheries, Statistics Department, pers. comm., 1996.

The one exporter responsible for all exports of shark skin reported that Hammerhead Sharks Sphyrna mokarran,
Sphyrna diplana were targeted for their leather. The exporter undertook the skinning and fleshing of the sharks
himself due to the unavailability of skilled labour in this task, and salted the skins using high grade mineral salt. The
reasons given for low quantities exported were the amount of time required for skinning, fleshing and salting, and that
only small amounts of suitably large sharks were brought into the Malindi landing site in Zanzibar town, where the
exporter was located. Suitable sharks from other regions of Zanzibar could not be utilised because the sharks needed

to be skinned when still fresh (Chung, pers. comm., 1996).

Liver oil is used predominantly within Tanzania for maintenance of traditional wooden fishing vessels and no
intemational trade could be identified. The price for ! litre of shark liver oil was approximately Tsh 2 500 (US $4.50)

in February 1996.

3. Curio Trade in Malnfand Tanzania and Zanzibar

fn mainland Tanzania, shark jaws are readily available from the stalls selling seashells and tourist curios. For
example, four stalls out of the nine in the Banda Beach market in Dar-es-Salaam had an average of two shark jaws on
display and large quantities of shark teeth in early
1996. The smallest shark jaw measured 16 cm
horizontally and the largest measured 34 om
horizontally. The smaller shark jaws are sold for
Tsh 3 500 (US $6.25) with the larger shark jaws
being sold at Tsh 6 000 (US $10.70). There is a
high demand for the larger shark jaws from western
sourists, however, the regional and international

trade in shark curios is small.

In Zanzibar, shark jaws are widely available in
Unguja Island for sale to tourists and prices range i
from Tsh 2 000 (US $3.60) for small jaws up to Tsh  §1 7 T GpR)

) 10l BrSL s e
5 000 (US $8.90) for the larger jaws. Shark teeth
are also sold individually or as necklaces. The long, '
flat bladelike snouts of the sawfish (Pristidae) are

Y ':-.(
."):; '."A.);’j‘
; 7
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frequently available in many of the curio stalls in mainland Tanzania and Zanzibar, Prices range from Tsh 8 000 (US
$14.30) up to Tsh 20 800 (US $35.70) depending on the condition and size of the drded snout (most specimens are

below 38 cm).

TANZANIA MAINLAND AND ZANZIBAR CONSERVATION IMPLICATIONS

Information on resource assessments of sharks and rays in mainland Tanzania and Zanzibar fishing grounds is limited,
although stocks of the smaller pelagic species such as sardines and Indian mackerel have been more thoroughly
investigated in Zanzibar (e.g Clelland, 1973; Mwebaza-Ndawula, 1990, :

During 1982-1983, hree suiveys were carried out in Tanzanian waters by the R/V “Dr. Fridtjof Nansen”. The fish
resources in water depths ranging from 10 m to about 500 m were investigated, The estimated fish biomass in the
investigated area varied between 100 000 and 175 000 mt during the three surveys, although these estimates did not
include the areas within the reef, The main part of the biomass was observed in waters shallower than 200 m, and
particularly in waters shallower than 50 m. In contrast, it was found that the catch rates for sharks and rays increased
with increasing depth within the investigated area (Tarbit, 1984). The biomass of elasmobranchs estimated from the
surveys of the R/V "Dr, Fridtjof Nansen” were approximnately 5 000 mt for the first two surveys and 10 000 mt for the
last survey. The relatively larger biomass estimated for the last survey was mainly due to a big catch of devil rays east
of Mbegani (Iverson ef al., 1984). The most common species caught were stingrays Dasyatis spp., Milk Shark
Rhizoprionodon acutus, and Smallfin Gulper Shark Centrophorus moluccensis.

East African Marine Fisheries Organisation (EAMFRO) conducted exploratory and experimental fishing exercises
with handlines, droplines and longlines during the period 1969-1976, mostly on the deep reefs at the entrances of the
Mafia and Zanzibar Channels. In waters of depth 45-120 m sharks represented 17.3% of the catch, and in waters of
120-250 m, sharks represented 29.8% of the catch. These findings support those of the R/V “Dr. Fridtjof Nansen"
surveys in which it was found that shark catch increases with deeper water'dcpth. In addition, results of bottom trawl
surveys for demersal fish in Zanzibar Channel undertaken by M/V "Mafunzo" during 1986-1987 showed that sharks
represented 0.3% of the catch in water depths of under 20 m, 1.7% in 20-40 m water depths, and 5.5% in water depths

of over 100 m (Msumi, 1987,

The results of the above surveys and experimental fishing exercises indicate considerable conservation implications
with regard to Tanzania's directed and bycatch shark fishery and its impact on shark population numbers. As
described in earlier sections of this report, Tanzania's main fishing pressure is directed at coastal waters by artisanal
fisherman due to the use of small raditional fishing vessels, and subsequently do not target the deeper offshore waters
where sharks cccur in greater numbers, In addition, Tanzania does not maintain a domestic semi or industrial fin fish
indusiry, which would target these offshore waters, Apart from reported fishing of foreign registered longline vessels,
Tanzania's deep water EEZ is not utilised by domestic fishing vessels and consequently shark popuiations in these
areas are left largely untouched by Tanzanians, However the extent of foreign longline vessel activity in these areas

cannot be accurately determined.

REGULATORY/MANAGEMENT FRAMEWORKS

1.Tanzanla Mainfand

{. Domestic _
Environmental conservation is considered an important element in Tanzania for sustainable exploitation of the fish

resources, The Tanzania Fisheries Act No. 6 of 1970 (which replaced the Fisheries and Trout Ordinance of 19483,
provides for the protection, conservation, development, regulation and control of fish, fish products, aquatic flora,
fauna and products thereof (Rumisha, 1995). The Tanzania Fisheries Act is essentially an enabling law that delegates
broad regulatory power fo the Minister, irllcluding the powers to require licences and specify their application,
conditions and fees; to restrict fishing areas and methods; to preseribe penalties and prohibit, regulate or control
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activities of foreign fishing vessels within jurisdictional waters (Christy, 1981), No specific legislation corceming

shark utilisation in Tanzania was identified.

The Fisheries Principal Regulations of 1989 and the Fisheries Infand Water Regulation of 1982 are subsidiary
regulations that regulate fisheries development and management, and provide for protection of fish breeding grounds
especiaily in river mouths and set back lines from the river channel/banks (Rumisha, 1995). The Fisheries {(General)
Regulations require all fishing vessels to be both "registered” and "licensed” (Reg. 3 and 11}, Licenses are also
required for the export of fish and fish products {Christy, 1581). However, in reality the regulatory legislation in place
is rarely efficiently enforced due to lack of financial and human resources within the relevant government ministries.

At the national level, fisheries are administered by the Fisheries Division within the Ministry of Tourism, Natural
Resources and Environment. Its main functions are: to advise the government on fisheries matters; to compile and
analyse the nafional fisheries statistics; to develop fisheries legislation; to advise Regional and District Fisheries
administrations; to manage the registration of commercial trawlers; licensing and registering of fish produce exporters;
and collection of export duty. The Regional Fisheries adminisirations are within the Office of the Prime Minister.
They prepare regional fisheries plans, coordinate implementation {vsually by the District Administrations) and provide

technical advice at the regional level.

The Ministry of Local Government and Co-operative Development appoints the District Authorities, who in tum
employ the District Fisheries Officers. The District Fisheries Officers are primarily concemned with the
implementation of fisheries plans and they are also responsible for checking the hygienic conditions of fish product
exports at the regional Jevel. They receive guidance on pelicy, co-ordination and technical matters from the regional
and headquarters staff (Sanders, 1990). Tt is this multi-employer characteristic of fisheries administration which, aléng
with inadequate provision of support equipment and funds, contributes to a low level of management effectiveness.

ii. Regional{lnternational Measures
No regional or international measures related specifically to sharks could be identified, although Tanzania does belong

to a number of agreements that could affect shark utilisation.

In line with the provisions of the United Nations Convention on the Law of the Sea (1982), the Government of the
United Republic of Tanzania makes a distinction between (he territorial waters (12 nm Hmit) and the EEZ (200 nm

lmity (Rumisha, 1995). Also, Tanzania is a party to the African Convention on the Conservation of Nature and -

Naturat Resources, Through this Convention, States are obliged to "manage aquatic environments”, to prohibit fishing
with poisons or explosives, and to protect many species including dugongs and marine furtles. Sharks are not
. specifically mentioned. Tanzania became a party to the Convention on Intemnational Trade in Endangered Species of
Wild Fauna and Flora (1973) in 1980, although no national legisladon is modelled on the Convention. Tanzania is
also a member of the Indian Ocean Fishery Corunission, which was established by FAO council. Its terms of
reference include promotion of national fisheries programmes and promotion of internationally assisted research and

development programmes with particular reference to offshore resources.

An agreement between Tanzania and Kenya has delimited the marine territory between the fwo countries, and the two
neighbours have agreed to grant reciprocally tolerant treatment to each others' traditional vessels operating in these
territorial waters. However this has led to abuse with regard to cross-border smuggling, with the concem being

especially acute in Zanzibar (Christy, 1981).

2. Zanzlbar

Marine resources within the territorial waters of the Zanzibar istands fall under the jurisdiction of the Zanzibar House
of Reﬁfesentatives (Act No 8 of 1988). The act stipulates conservation measures which prohibit the use of certain
gears, including explosives, poison, small size mesh nets and spear guns. The act alse prohibits the catching of fish
including sharks below a certain size limit. There is no legistation in place that regulates or prohibits the import or

export of shark products,
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Existing legislation applies only to that part of the ocean which Zanzibar regards as its territorial waters. This
arrangement has worked as far as “local fishing is concemed", for example Zanzibar has its own fisheries regulations
- such as declaration of closed fishing seasons. However, according to the constitution, Zanzibar cannot regulate or
control foreign fishing vessels in walers under its jurisdiction; foreign fishing involves external affairs which is the

domain of the Govemment of Tanzania.

The Ministry of Agriculture, Livestock and Natural Resources is responsible for management of fishery resources and
for enforcing the fisheries laws, This is achieved through the Sub-Commission of Fisheries. However, even with
assistance from the Zanzibar Navy, in reality littte effective enforcement or regulation occurs due to shortages in
economic resonrces and manpower {Omar ef al., 1995). The commission is headed by the Assistant Commissioner for
Fisheries whose mandate includes improving the efficient utilisation of Zanzibar's fishery resources for the benefit of

traditional fishermen,

CONCLUSION

Artisanal fishermen are responsible for the majority of Tanzania's annual shark landings, with the commercial and
recieational fisheries contributing a small percentage to the overall shark landings.

According to official statistics, the total shark landings for mainland Tanzania and Zanzibar in 1993 was ! 261 mt and
the export of dried fins was 1.3 mt, which equates to approximately 90 mt of sharks (wet fins are approximately 4.5%
of the wet weight of a shark, and after being dried and trimmed, fins are approximately 1.44%) (ENVLR.O., 1994),
This compares with shark fin traders' reported exports of dried shark fin of 56 mt per annum, which equates to 3 888
mt of shatk, a figure more than double the amount officially recorded. Estimates obtained from linking the quantity of
shark fishing gear and vessels with shark landings data from sample surveys, such as those made for Mafia Island
Marine Park and Shukrani/Fikirini cooperative vessels in Zanzibar, are vseful in assessing possible shark yields from
directed shark fishing gears and vessel type. These estimates are less useful in determining overall national shark
catches, as they do not account for the significant shark landings from other fishing gears. Taking this into
consideration, estimates of total catches for mainland Tanzania and Zanzibar came to 1 103 mt,

The large demand for shark products, especially shark fin, and subsequent high prices have resulted in a substantial
artisanal directed shark fishery. This directed fishery is restricted by the seasonal aspeet of shark fishing in Tanzania,
and national socio-economic factors which have limited the introduction of larger fishing vessels and more
modernised fishing gear. As a result, the majorily of artisanal fishermen use small traditional fishing vessels and
fishing gear which limits their fishing areas to inshore waters. The species of sharks which predominantly inhabit
coastal waters are therefore bikely to be under the highest artisanal fishing pressure. In addition, the commercial
prawn fishery would also be likely to increase this pressure due to the nafure of shallow water trawling that the vessels
undertake. There are eight species of sharks regularly caught in Tanzania which primarily inhabit inshore coastal
waters. Of particular concem is Giant Guitar Fish, which is the only species targeted for the higher value white fins,
The price per fin derived from this species is Tsh 15 000 (US $26.80) compared to Tsh 8 750 (US $15.60) per fin for
other shark species, making this shallow water inhabitant especially sought after by the artisanal fishery, Data from
the sample export consignment of dried shark fins could also suggest that coastal shark species are under considerable
fishing pressure due to the high percentage (25.4%) of small sharks being caught.

Resource assessments of the R/V "Dr. Fridtjof Nansen" and sample experimental fishing as undertaken by EAMFRO,
ZAFICO and the M/V Mafunzo indicate that substantial yields of shark can be expected when fishing in deeper
offshore waters using semi-industriat vessels and fishing gear. At present the shark species inhabiting offshore waters
are largely untouched by any domestic fishery activity, but should the Government of Tanzania successfully carry out
its goal of increasing semi-industrial fin fisheries in its FEZ, the fishing pressure on sharks will significantly increase

because of the potential for shark bycaich.

Due to the recent increase in competition between shark fin traders and the subsequent drop in profits, there is a
possibility, as reported by one exporter, of shark fin traders capitalising on the shark rich offshore waters of Tanzania
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by initiating a semi-industrialised shark fishery. Should this take place the government regulatory and management

mechanisms presently in place would be largely inadequate to control this fishery,
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THE SHARK TRADE IN MOZAMBIQUE
Maria Imelda Sousa, Nina T. Marshall and Malcolin . Smale

INTRODUCTION

Mozambique lies on the southeastern seaboard of Africa from the Rovuma River mouth (10° 20'S) to the South
African border (26° 50'S), with an extension of 2 780 km of coastline characterised by a wide diversity of habitats
including sandy beaches, coral reefs, estuarine systems, bays, mangroves and seagrass beds (Tinley, 1971).

In general, the continental shelf is narrow, averaging 15-25 km in width, However, it can be as narow as 100 m off
Pemba on the north of Mozambique to nearly 145 km on Sofala Bank, in the central part of the counfry. Three main
naturat regions are defined: (1) the Northern Coast, from the Rovuma River to Mogambo Bay, faulted, embayed coast
with fringing coral and coral rock cliffs which also cccur offshore at intervals southwards forming submarine
platforms comprising Primeiras and Segundas Archipelago and probably other islands of the Northem Coast; swamp
and arcuate sand beach coasts occur at intervals near river mouths, e.g. Lurio and Messalo; (2) Central Coast, from
Mogambo Bay south to the Save River, mangrove swamps and estuary barrier coast with simple or arcuate beaches;
black beaches occur between Pebane and the Zambezi River mouth and (3) Southern Coast, from Save River to Ponta
do Ouro, parabolic dune coast with dune rock at intervals forming north-trending capes, large barrier lakes.

Types (1) and (3) with crystal clear waters occur in conjunction with the narrow continental shelf zones with
extremely steep slopes. The deltaic, estuarine, swamp and arcuate shorelines occur where the continental shelf is
broad. Turbid waters occur mainly in the bight and off the mouths of rivers carrying muddy waters (Tinley, 1971).

The country lies due west of Madagascar from which it is separated by the Mogambique Channel, which is 400 km
wide at its narrowest point. The warm southward flowing branch of the South Equatorial Current, known as the
Mogambique Current has a strong influence on the Mozambican coast except in the extreme south (south of latitade
25°8) in the confluence of the Alguhas current. Large counter currents occur in the Bights of Sofala and Maputo
forming, in the latter case, the characteristically northward trending peninsulas most notably Machangulo, Inhambane

and S#o Sebastiao (Bazamto) Peninsulas {Tinley, 1971).
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The major part of the Mozambican coast has a tropical humid to sub-humid climate. Typically the coast receives rain
in all months of the year with the maximum in the summer months (Ottober to March), The highest recorded annual
average rainfall has been in the central part of the coast and the lowest one in the southemn sector. The mean surface
sea temperature off the Mozambique coast shows a gradient from north to south from 23.5° C at Mocimboa da Praia to
21.4° C off Maputo. Tides are semi-diumal to mixed with maximum ranges about 3 m. The coast is subject to the
effect of high velocity storm winds which cause major shorefine changes over relatively short periods (Hughes and

Hughes, 1992}

A number of rivers discharge in the Indian Ocean. The Zambezi River in the cenlral region is the largest and
discharges 15 000 - 20 000 m%/s of freshwater into the sea in the rainy season (January to March), Other important
rivers are the Rovuma and Lario in the north, several which enter the Sofala Bank in the middle of the coast (Pungu,
Bizi, Gorongosa and Save), and the Limpopo, Incomati and Maputo which discharge into Maputo Bay (Hatton,
1995). Aside from the influence of freshwater, heavy sediment loads have created muddy areas and sediment banks
offshore, causing expansion of deltas and, in several cases, of mangrove and swampy areas. Mangrove forests cover

500 000 ha (Tinley, 1971).

The country's resource base is favourable for agricultural production and fisheries. Growing at 2.8% per annum, the
mid-1990 population was estimated at 15,7 million. Per capita GNP (1991) was estimated at US $70, with a slight
increase in subsequent years to US $130 in 1995. Fisherles are extremely important to the national economy, with the
increase in contribution to the GNP estimated to rise from 0.95% in 1985 to 3% in 1989 (Anon., 1991). The
importance of fisheries is due not only to the extensive coastling of about 2 800 km, of which more than half is
occupied by mangroves, but also to the fact that fisherics were less affected by insecurity during the war than were

other economic activities such as agriculture,

The fishing sector plays a key role in the generation of net foreign exchange earnings. However, the revenues
resulting from export of fishing preducts {almost exclusively prawns) represent more than 40% of total export of the
country. The contribution of the fishing sector to fish food for internal consumption is also significant, estimating a
national annual production for internal consumption of 50-60 000 mt, or 3.5-4 kg per capita in 1989 (Anon., 1991).
The national per capita consumption of fish (produced in Mozambique) was estimated at 5.1 kg/yr in 1991, The sector
employs about 85 000 fishermen for an annual catch of some 100 000 mt of fish in 1991 (Anon., 1994a).

HISTORICAL OVERVIEW Table 1
Total and crustacean landings of the industrial and

During the 1960s and 1970s the fishery sector in semi-industrial fisheries, 1965-1

Mozambique was comprised of artisanal, semi-

industrial, and industrial sectors, with the et ; = Al
national industrial fishery geared primarily 1965 4181 399
. 1966 5347 1018
toward prawns. Table 1 provides figures for
t d total Tandines for th iod 1967 5047 1037
an r the perio .
crustacean ol Tanding f: _aj pert 1968 5907 1 070
1965 to 1975, according to official statistics 1080 1008 L1125
(S=tre and Silva, 1979). 1970 7634 1128
The national recorded catch included prawn L1971 10423 : 2 554 5513
{(Penaeus  indicus, P. monodon, and 1972 10413 2689 6332
) 1973 13 338 3442 $329
Metapenaeus  monoceros), spiny  lobster -
Pali del, ) b kel had 1974 15855 61072 12 628
: , magumba or kelee sha
( s delagoae), magum R 1975 11466 41339 8289
(Hilsa keele) and a varety o pe? agic an 1976 431
demersal fish (Anon., 1979). Figures for TOTAL | 96439 29 896 42 091
landings for the period 1983-1992 are presented
. Source: Sezire and Silva, 1979,
in Table 2. !
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Sztre and Silva (1979) observed that the furst
attempt to estimate the fish resources of
Mozambique was carmied out by Shomura
(Gultand 1970), who arrived at a potential annual
yield of demersal fish in the order of 300 000
mtfyr, Since then several other surveys have been
conducted in Mozambican waters, with special
reference to the Soviet trawler "Aelita" that
worked in 1976 (Budnitchenko, 1977), "Dr.
Fridijof Nansen" that conducted surveys in 1977
and 1978 (Setre and Silva, 1979), in 1980 (Brinca
ef al., 1981), and in 1982 (Brinca er al., 1983b).
‘A number of surveys were carried out by both
Soviet and German trawlers primarily to estimate
the fish and deep-water prawn resources of

EYEAE JABIAH AND GOBTUEAST ATLANTIO OCHEEUS

Table 2
Nominal catches of fish, crustaceans and molluscs
-1992

1989 33 075 {estimale)
1990 35 520 (estimate)
1991 35 370 {estimate)
1992 33 500 {estimate)

Seurce: Anon,, 1994b,

Mozambique (Brinca et al., 1983a; Sousa, 1983a; Sousa, 1983b; Sousa, 1988a; Sousa, 1988b; Sousa 1989a; Sousa,
1989b; Sousa, 198%9¢; Sousa, 1989d; Sousa 1990a; Sousa, 1990b; Sousa, 1990c; Torstensen, 1991). All these surveys
recorded data on sharks, Smith {1972) and Fischer ef o/, (1990) were used to identify the fish species encountered in

the surveys.

Table 3

Some of the shark species identified during surveys

Scientific Name Common Name

Scientific Name Common Name

Carcharhinus amboinensis Pigeye Shark/Java Shark Rhina ancylostoma Bowinouth Guitarfish
C. brachyurus ' Copper Shark/Bronze Whaler  Sphyrna lewini Scalloped Hammerhead
C. brevipinna Spinner Shark S. mokarran Great Hammerhead
C. dussumieri Whitecheeked Shark S. zygaena Smooth Hammerhead
C. falciformis Silky Shark Sgualus blainvillei Longnose Spurdog

C. limbatus Blacktip Shark Rhizoprionodon acutus  Milk Shark

C. longimanus Oceanic Whitetip Shark

C. macloti Hardnose Shark

C. melanopterus Blacktip Reef Shark

C. obscuriis Dusky Shark

C. plumbeuns (=C. ntilberti} Sandbar Shark

C. sealei (=C. tjutjot) Blackspot Shark

Etmopterus granulosus Southermn Lantern Shark

Eulamia limbata (=C. limbatus) Blacktip Shark

Galeocerdo cuvier Tiger Shark

Galeorhinus galeus Tope Shark

Halaelurus boesmani Speckled Catshark

Mobula diabolus Devilray

Mustelus manazo Star-spotted Smoothhound

M. mustelus Smoothhound

Pliotrema warreni Sixgill Sawshark

Prionace acutus Blue Shark

Source: Salre and Sikva, 1979,

Exporters often trade in both shark fin and
beche de mer.
Rob Barnett-TRAFFIC
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The most commonly seen species were the Silky Shark, the Dusky Shark, the Star-spotted Smoothhound, and the

Smooth Hammerhead.,
Table 4

In addition, shark species caught by the Shark species caught by the vessel "Aelita” on two {rips in
vessel "Aelita" from 29 longline stations 76 ad 17 B
were recorded in August and November San T

1976, and in June and July 1977. Sharks r_P”'O"aC*? glauca 8.5
comprised 23% of the catch; species and Carcharhinus lmbatus 59
percentages are listed in Table 4 (S@tre and Aloptas vilpinus 2.8
Silva, 1979). Carcharkinus longimaus 2.1

Carcharhinus melanopterus 14
Based on available information of the Carcharhinus albimarginatus 1.3
comrercial catch and from surveys, the Carcharhinus leucas 1 0.6
State  Secretariat of Fisheries {SEP) Carcharhinus brevipinna 0.4
prepared the Master Plan for the Fishery Source: Swmtre and Silva, 1979.

Sector, Information on the potential of the

fishery resources and status of exploitation is presented below (Anon., 1994a).

Table 5§
Fishery resources, catch and level of exploitation in Mozambique

Crustaceans

Shallow-water prawns 19 100 11522 Intensive on Sofala Bank and Maputo
Bay. Moderate in zones only

- accessible to artisanat fishery

Mundle prawns . 4 100 3154 Intensive

Deep-waler prawns ~ 3500 1830 Moderate

Deep-water lobster 400 292 Intensive

Crayfish 500 450 Moderate

Deep-waler crab 800 309 Moderate

Rock lobster 150 20 Low

Mangrove crab 13300 2000 Low

Marine Fish

Large Demersals 2% 500 7338 Unexploited on St. Lazarus Bank,
moderate in rest of the country

Large pelagics 37 000 4212 Very low

Sharks - 10 500 2236 Low

Smalt demersals 116 500 15 875 Low

Small pelagics 131 300 35894 Low

Deep-water fish . 500 250 Low

Molluses and other marine resources

Holothurians- . 750 700 Intensive

Cephalopeds 2000 240 Low

Alpae 500 ) 0 . Low

Clams and bivalves 2200 200 Low

Inland Waters Fish 7 )

Kapenta (C. Bassa) 15 000 460 Low

Demersals (C. Bassa) 5000 4 500 Intensive

{taka (1. Niassa) 22 060 4 000 | Low

TOTAL 414 600 95 482

Source: Anon., 1994a.
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The fishery resources of major economic impact are the crustaceans, namely the shallow-water prawns, and the deep-
water prawns and lobster. With the exception of deep-water prawns, these resources are at a stage of extensive
exploitation. The bycatch of deep-water prawns is composed of other species of crustacea, fish and cephalopods of

high commercial value, such as crayfish and deep-water crab,

The most abundant fish resources belong to the category of small pelagic fish, Most of these resources are accessible
to small-scale fisheries (semi-industrial and artisanal). The littoral resources - mangrove crabs, sea cucumber,
meolluscs and bivalves - are accessible in greater or lesser abundance to artisanal fisheries in almost all regions in the
country. In the northern part of the country {Cabo Delgado and north of Nampula province), demersal species of high
commercial value, as well as seasonally concentrated small and large pelagics, are accessible to artisanal fishermen,

In the central part of the country, along the Sofala Bank, the shallow-water prawns and respective bycateh, demersat
species and the seasonally occurring small pelagics are accessible resources harvested by artisanal fishermen. In the
south, there are areas where the demersal esources of high commercial value are easily accessed by the artisanal
fishermen. In addition, small pelagics are relatively abundant on a seasonal basis, mostly in the Bays of Maputo and

Inhambane, as well as in estuaries and other sheliered locations.

It should be noted that although the data compiled by SEP Table 6

(Anon,, 1994a) is regarded as the most comprehensive Recorded, estimated and potential shark/ray
catch - 1990 (mf)

assessment of the current sitnation, other assessments were.
carried out prior to 1994 that conflict with these figures. For Total Recorded 3 000
example, in 1990 a review of the fisheries sector was carried Estimated Total 3300
out, and the following data was recorded with regard to sharks Estimated Indusirial Catch 100
Estimated Semi-industrial Catch 500
and rays. -
Estimated Artisanal Catch 1 300
It is possible that the above assessment as well as others were Potential Catch 3300
made without the full benefit of survey data that was Source: Adapted from Tembe, 1991,

collected, compiled and published in the late 1980s and early
1990s. At the same time, it is worthwhile to point out that
there are differences of opinion concerning the status of the fishery resources of Mozambique,

Sharks are caught as bycatch in all types of Mozamabican fisheries, industrial, semi-industrial and by aH types of boats
using all types of gears, in the full range of depth intervals, from the coastline to about I 200 m in depth (Slotsvik and

Volstad, 1993).

Some projeets geared towards development of the shark fishery were carried out with external support. Frorn 1980 to
1984, FAO was involved in a project aimed at assisting the fisheries sector in the indusirialisation of shark fishing
(Mihara, 1984). The project focused on the artisanal and coastal fisheries, and provided training in fishing methods, in
particular longline fishing for sharks. Larger sharks were targeted with longlines, and smaller sharks were targeted in
Maputo Bay with gillnets. The project tested various fishing methods, and found that a 10% catch rate was possible
with longlines. The project was hindered by a lack of new and efficient vessels, but regardless the catch rates for

shark longliners are presented below.

This project -continued into 1983, and its shark-related aspécts included providing shark fishing dernonstrations fo
local fishermen, and designing practical guidelines for shark utilisation (Mihara and Donato, 1986). Utilisation of
sharks included demonstration and training in processing of shark skins, processing of shark and ray meat by drying
and salting, preparation of shark fins for export, processing of liver for oil, preparation of jaws and teeth for sale fo
tourists, processing of shark cartilage, and processing of head, cartilage and viscera for domestic animal feed. It was
noted that shark fins were the main product supporting the shark fishing industry in Mozambique {Mihara and Donato,

1986).
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Table 7 :

Operations and catches of shark longliners (16-19 m, 230 Hp type)

o e crn . v ks

alii A O G ot
1980 2 70 days ’j 300 kg/day 42.0
1981 3 30 days 500 kg/day 45.0
1982 | 3 67 days 300 ke/day 60.3

Sonrce: Adapted from Mihara, 1984,

During the period of project implementation, numerous problems abounded with respect to availability of materials
required for shark processing, such as fuel oil, salt and tooks. In addition, transportation was irregular, making ready
access to markets difficult. As a result, project executants focused on the small-scale shark fishery, and on improving
utilisation of shark by promoting processing of a variety of products (Mihara and Donato, 1986). To support project

objectives, Donato (1985) prepared some notes on shark captire and processing. Mihara and Donalo {1986) presented
guidelines for catch and artisanal processing of sharks,

CURRENT FISHERIES

Marine fisheries in Mozambique fisheries are classified into three categories, which include industrial, operating with
20-30 m motor boats, semi-industrial, with 10-20 m m_otbr boats, and artisanal, operating on foot or with 3-10 m
canoes and boats, powered by sail and paddle. Fishing takes place along the length of Mozambique’s coastline,
although most activity occurs in three zones. The Sofala and Boa-Paz Banks are fished with mechanized and
industrial trawl, and the continental shelf with mechanized trawling nets and pots. The littoral zone, bays and estuaries
are fished by the artisanal and semi-industrial fleets and the gear includes gilinets, beach seines, pots, traps, lines, and
beach trawls (Tembe, 1991). The potential and estimated recorded catch for sharks for 1993 are presented in Table 5,

1. Arfisanal

In 1989, it was estimated that approximately 55 000 people generated earnings from artisanal fishing (Anon,, 1993),
In 1993, the number of fishermen increased to 80 000, 35% of which are subsistence fishermen. This increase since
1989 is mainly due to displacement of population from inland to the coastal areas as a result of the war, The estimated
number of boats in 1993 was 10 700, using sails or oars as the means of propulsion and abont 360 motorized vessels,
However, based on information from three censuses conducied in three main provinces, the actual number of boats js
likely to be between 11 000 and 19 000 units, The methods and gear used by the artisanal fishery are virually the
same throughout all the regions in the country, with slight differences from region to region. Commonly found
throughout the country are handlines, “"gamboas",
beach seines, drift gillnets and botiom gitinets,
Locally made artisanal pots have widespread use in
the north, as well as spears, Fishing without boats is
carried out along the entire coast for Littoral species
(mangrove crabs, sea cucumbers, molluscs and
bivalves). In this fishery with boats, targeted species
include prawns and several species of small pelagic’
and dernersal fish (Anon., 1994a).

i. Directed

Presently no direct artisanal shark fishing is practised

in the country, .

Artisanal fishermen in Inhambane, Mozambique
Stmon Ansiey
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it. Bycatch
The most recent estimate of shark bycatch, made in 1993 (Anon., 1994a); gave a total shark catch of 2 186 mt, which
may be an underestimated value. Sharks are caught mainly as bycatch from the handline and drift and bottom gillnet

fisheries,

Table 8
Dlstrlbutmn of the semi- 1ndustnai ﬂeet 1993

2. Semi-industrial

Serni-industriat fishing activity is carried out with vessels of Prawn (traw]) 40,
medium size concentrating mainly on prawn trawling in zones Fish (gillnet, purse seine, line) 29
close to the coast or in bays and on line fishing of demersal TOTAL 69
fish. Production from semi-industrial catch is targeted at the Source: Anon., 1994a.

urban domestic market and export (Anon., 1994a). ,

In 1993 a total number of 69 vessels were registered to carry
out semi-industrial fishing activities. Al vessels were privately owned, including some Mozambican nationals. Most

vessels were wooden (57), with an average length of between 12-18 m (32). Most engines ranged from between 120-
200 HP (23), and ice was used as a means to preserve the catch (Anon., 1994a), The technology and resources for
which the semi-industrial fleet is currently licensed are prawn trawling - in which most are involved - shark, large
demersals and large pelagic fisheries with gillnets, purse seines and lire fishing.

i. Directed

At least two fishermen on Inhaca Island, 20 km east of Maputo, fish semi-commerciatly for sharks. The gear used is
predominantly 100 to 300 m x 10 m multi-filament set net of 20 ¢m mesh (two to three per ﬁéherman), although
mono-filament nets (100 x 10 m x 15 cm mesh - five to six per fisherman) are also used. The multi-filament nets are
set mid-water and soak time is more than one day, while the mono-filament nets seem to be ground set. On one
occasion in October 1994, a 500 x 10 m and 20 cm mesh multi-filament net was found about 5 km west of Inhaca.
The net was covered in growth and was tangled, it appeared to have bsen lost. No amimals were found enmsshed in
the net, Catches include swordfish, the Zambezi Shark Carcharhinus leuncas, the Tiger Shark and several other

unknown species of sharks (V. Cockeroft, pers. comm., 1996).

ii. Bycatch

The semi-industriat fishery sector is mostly geared toward prawn trawling. The fishery is predominantly based in two
main centres, Beira and Maputo. In 1987 a total number of 54 trawlers were registered in both centres, They fish with
prawn trawl nefs of 37 mum mesh in the cod-end. Total recorded catch in 1986 was 666 mt in those centres (Silva and
Sousa, 1988). Sharks occur in small quantities as bycatch of the prawn fishery., Sousa (1990b) estimated that 0.5% of
the total prawn bycatch was comprised of sharks and rays in Maputo Bay.

A semi-industrial kelee shad fishery operated in Maputo Bay (682 km®) untit 1989, The flect was composed of 4 four
motorized boats of 6.5 10 8.5 m long, making daily trips to the fishing harbour and the fish was preserved in ice. Gear
used was nylon meno-filament netting (Silva and Sousa, 1988). _

A sexm—mdusfnal line fishery for hard-bottom demersal {fish has developed since 1990 in Mozambigue. This fishery
primarily occurs in the sonthern region, from Ponta Zavora to Mapute. In 1993, 23 Iine fishing vessels were based in
Maputo and Inbambane, with refrigeration on board, 8-18 m long, powered wn.h 12-180 HP motors. The crew

consisted of 10-15 fishermen, making 5-10 day tips (Dengo and Torstensen, in press). In 1993, the total recorded
catch for six line fishing vessels operating from Maputo was 216 mt, Sharks were not usually caught in this fishery

(Anon., 1994a).
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3. Industrial

Industrial fisheries have concentrated on prawn fishing in Sofala Bank, with minimal attention paid to other resources
that could increase the current value of exports and also contribute to the supply of fish for the domestic market. The

production from the industrial catch is primarily for export.

Table 9
Industrial fleet distribution according to
resource and fishing methods used, 1993

In 1993, there were 118 industrial fishing vessels registered for
shallow-water prawn, deep-water prawn, and other fish resources,

distributed as foltows in Table 9,

i Directed Prawn {trawl) 54
Deep-water Prawn 26
A set gilinet fishery for sharks operated north of Maputo until the . Fish (trawl) 13
mid 1980s. Although this fishery apparently ceased (R. van der Fish (line) 4
Elst, pers. comm,, 1990), an industral fishery for sharks was Fish (puise seine) 14
recently established within Maputo Bay and environs. In Lobster {trap) 1
addition, there is a commercial shark fishery in Inhambane Bay. Lobster (potsy 2
The commercial fishery uses six motorised boats ranging in size Associated 4
TOTAL 118

from 10-20 m, and multi-filament 300 x 10 m x 20 cm mesh nets.
Hach boat sets two to three nels daily. These are set mid-water
and ovemight, Furthermore, there is a shark net fishery in the
region of Vilankulos (central Mozambique), which sets at least
two (100 m x 10 m) nets daily (V. Cockeroft, pers. comm,, 1996).

Source: Anon., 1994a,

ii. Bycatch

The prawn fishery is estimated to provide about 42% of Mozambique's export revenue (Anon., 1993). Schultz and
Baltazar {in press) estimated the total prawn bycatch caught by the industrial prawn trawlers in Sofala Bank, for 1991
and 1992, Based on the prawn catch and
on the ratio of prawn:prawn bycatch,
estimated as 68.8% in 1991 and 68.2% in
1992, these anthors estimated 15 363 mt
of prawn bycatch in 1991 and 13 327 mt
in 1992,
different groups of prawn bycatch was as
follows in Table 10.

Table 10
Species composition (%) of prawn bycatch in Sofala Bank

5.7

75.5
78.8

1991
1992

12.8

The species compositdon of
Source; Schullz and Baltazar, in press.

Table 11
Species composition (%) of fish by commercial grades

Sharks were probably included in the
group of fish, which was split into three

grades, as follows in Table 11.
82.9

773

0.2
0.9

1591
1992

Besides sharks, several other fish belong
to Grade 3 fish. Schuitz (1989) estimated
that about 1% of total fish would be
composed of species belonging to Chondnchlhycs (sharks and rays).
Alopiidae, Carcharhinidae, Dasyatidae, Odontaspididae, Mobuhdae, Rajiidae, Rhinobatidae, Sphymidae, Squalidae,

Souirce: Schultz and Baltazar, in press.

The following families were identified:

Stegostomidae, Torpedinidae and Triakidae.

The bycatch of the deep-water prawn fishery was analysed by Dengo and Torstensen {in press). About 85% of total
decp-water prawn catch is bycatch, of which 73% is fish and the remaining 12% are cephalopods and other deep-
water crustaceans. In the group of fish the families Acropomatidae, Chlorophthalmidae, Gempylidae, Macrouridae,
Nomeidae and Synodontidag are the best represented in the bycalch. Sharks belong to a less representative group

(Torstensen, 1991). ,
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4, Recreaflonal

Since 1992, sport fishing has increased in Mozambique. The sport fishermen are primarily of South African origin,
and the areas most frequented are the Ponto do Ouro-Machangulo Peninsula, the Bilene-Xai Xai coastline and
Bazanuto Istand {Hatton, 1995; L. Erasmus, in e, 1996), Targeted species include bonite, tuna, mackere], bonefish
and various billfishes. In the past, the total estimated recreational billfish catch was a mere 258 fish {Duitton and
Zolho, 1989/1990). Van der Elst et al. (1996} refers to increasing numbers of tourist anglers arriving in Mozambique
through the Ponta do Ouro border in the south. These tourists participate in skiboat angling, shore angling, and spear
fishing. Data from catch cards introduced at Ponta Malongane and Ponta do Ouro in 1994 were analysed to determine
the catch and effort expended by tourist anglers. The catch of skiboats consists largely of tuna, king mackerel,
kingfish, jobfish and reef-dwelling fishes. The catch of shore anglers is dominated by wave garrick and sturnpnose
whilst spearfishers catch a variety of kingfish species, king mackere], barracuda and reef-dwelling species.

Cartilaginous fishes were recorded on catch cards by tourist anglers, as follows:
Carcharhinidae Carcharhinus leucas :
C. Hmbatus
Dasyatidae Himantura narak
Odontaspididae ~ Carcharias taurus
Rhinobatidae Rhyncobatus dfiddensis
Sphrynidae Sphyrna spp.

With the conclusion of Mozambique's civil war and the development of rourist faci]jtiesl, Bazaruto [sland has become
a popular sport fishing destination. Currently, four 6 m catamarans from the Bazaruto Lodge are involved in year

round sport fishing operations,

. Table 12
i afl

making some 200 trips annually at Bazaruto Lodge shark catches off Bazaruto Island, Mozambique
approximately US $200 per day; ; ; ; :
other lodges on Bazaruto also offer RS = ' = ' '

fishin . . i Great Hammerhead Sphyrna mokarran Qccasional

. Brasmus, I, .

sport fishing (L. Eras i br Great White Carcharodon carcharias Rare
1996). Shark? arc targeted about Sandbar Carcharhinus plumbeus Occasional
every tenth mp, and the number Snaggletooth Hemipristis elongatus Common
reportedly taken hes increased since Spinner Carcharhinus brevipinna Common

1088, but the size of individual

specimens has remained constant
(L. Erasmus, iz fitt., 1996). Along with sharks, various rays and skates are also occasionally caught, and all specimens

are released live if possible (L. Erasmus, in litt., 1996). The Mozambique government requires ali sport fishing boats
to be registered. Table 11 indicates the species composition and frequency of shark catches off of Bazaruto.

Source: L. Erasmus, in fiee,, 1996,

TRADE

According to available information, exports of fish products were valued at US$ 73 miilion in 1993, distributed among
the following markets: Spain (50%); Japan (30%; South Africa (13%); Portugal (4%); and other countries (3%)
(Anon., 1994a). Shallow and desp-water prawn exports represented the following proportions per market:

Shallow Water Prawns Spain 93%
Japan 0%
South Africa 31%
Portugal 65%
Deep Water Prawns South Africa 41% ‘ '
Portugal 22%
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The importance of the different marine products in the exports from the sector was as follows:

Shallow water prawns 81% ¥ 2%2%
Deep water prawns 12%

Lobster 3%

Deep water crayfish 2%

Fish, crab, others 2%

A total of 84 exporters of seafood products were registered in 1992. Howevyer, most have limited expertise in
international marketing of seafoods.

Although considerable effort was made in the 1980s to increase the shark fishery and to improve shark utilisation
(Mihara and Donato, 1986), information on the level of trade in shark products is not available. However, figures on

imports of some products into Taiwan and Japan are presented below.

Table 13
Imports of shark products as reported by Taiwan and Japan 1989- 1995 (mt)

Year 1989 1990 1991 1992 1993 1994 1995 Total
Quantity 0.0 0.0 0.0t 0.38 0.25 0.0 0.1t 0.75
Imports of Frozen Shark (excluding fillets and other fish meat) to Japan, 1989-1995 (mt)!

Year 1989 19590 1691 1992 1993 1994 1995 Total
Quantity 24.4 819 97.4 33.6 363 39.0 5.2 317.7

1. Dogfish and other sharks, frozen excluding fish fillets and other fish meat of heading No. 03.04 excluding liver and roes

(Japancse Customs Statistics).
2. The quantity reported for 1995 is for January to June only.
Sowrce: M. Phipps, in Hit,, 1996.

CONSERVATION IMPLICATIONS

Sharks were reported in 1979 as being a significant resource in Mozambican waters, especially near the mouth of the
Zambezi River, and in general were considered to be "lightly exploited” (Sztre and Silva, 1979). Since that time
however, considerable effort has been made to increase shark exploitation in Mozambique. The most recent available
information indicates that the level of shark exploitation remains low, if one compares the potential catch with the
current {1993) recorded catch (see Table 5). However, the estimated catch may be considered as an underestimation
as in many cases shark catches are not recorded. This is especially the case in the shallow water prawn fishery where

the crew consume sharks as food while at sea.

REGULATORY/MANAGEMENT FRAMEWORKS

Mozambique has a Fisheries Law and various management measures, and the sector is managed by the Secretariat of
the State for Fisheries (Tembe, 1991). No regulatory measures specific to sharks have been identified during this

study.

CONCLUSIONS AND RECOMMENDATIONS

The official statistics pertaining to sharks presented in this report indicate that the shark fishery in Mozambique is
experiencing a low level of exploitation, relative o the potential catch. On the other hand, it should be noted that a
number of reviews of the fishery sector have been carried out, resulting in far more conservative estimates of the status
of the resource and the potential catch. Research has also been undertaken to determine the most suitable boats and
fishing gears to exploit fishery resources, in particular sharks. Yet, there still exists a need to collect, compﬂe and
analyse addmonal information on shark stocks and exploitation. Data are lackmg on certain aspects of the catch, as
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well as the trade in shark products. The recorded catch is likely to be underestimated, given the incomplete recording
of actual shark landings. Furthermore, sharks occur and are caught at all depth intervals in Mozambican waters, and it
is probable that fishing success using different fishing gears for targeted shark species and fishing boats is quite high.

In addition, Mozambique does not record any exports of shark fins, yet data from importing countries indicate that a
trade is oceurring, It would seem appropriate that increased effort be devoted to monitoring the export trade in
products such as meat and shark fins, in order to obtain an accurate quantification of the trade.
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TRADE IN SHARKS AND SHARK PRODUCTS IN SOUTH AFRICA
Malcolm J. Smale : :

INTRODUCTION

South Africa has 3 000 km of coastline and is bounded by two oceans, the Indian Ocean on the east and south coasts
and the Atlantic along the west coast. Because of oceanographic influences, there are different zoogeographic
components to the fauna found in South African waters. Off the KwaZulu-Natal coast, the fauna is subtropical, giving
way to warm temperale species off the south coast of Eastern and Western Cape Provinces. The cool temperate south
eastemn Atlantic waters are part of the Benguela ecosystem which extend along the west coasts of Western and
* Northern Cape Provinces up into Namibia. This Atlantic region has a less diverse chondrichthyan fauna, while that of
the subequatorial African region is diverse with 48 families and roughly 260 species (Compagno et al,, 1989;
Compagno et al., 1994). Sharks make up 51%, batoids 45% and chimaeroids 4% of the total {Compagno et al., 1594).
Approximately 79 species are “area endemics” found only in the subequatorial region of the Atlantic, Indian and

Antarctic oceans (Compagno'et al., 1994),

HISTORICAL OVERVIEW

Indigenous people in South Africa used sea products to a Kmited extent as a subsistence activity. Although they
caught fish using devices such as traps,.it was only after the arrival of European settlers that larger commercial
fisheries developed in the form of trawling, purse seining and line fisheries. These were based largely on the
European fishing techniques, but modified for local conditions. Development was greatest after the 1900s and
substantial growth was recorded in the 19405 and 1950s (von Bonde, 1956). :

Interest in shark fishing started in the 1930s and it was noted that virtually the entire carcass contd be used for various
products such as meat, fins, shagreen (skin), fertilizer and oils (von Bonde, 1934; Kroese ef al., 1995). Shark fishing
has, however, always been a fishery of last resort and more lucrative fish groups, particularly a number of teleost
species, have been the principal targets of both fing and trawl fisheries. Nevertheless, sharks or shark products may be

landed, particularly when market conditions are favorable,
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Market forces have varied with time. In the 1940s, for example, the demand for vitamin A from shark livers made this
the main facus of the shark fishery (von Bonde, 1949; von Bonde, 1956), Towards the end of World War I, South
Africa was producing six million infernational units of vitamin A oil, valued at 300 000 pounds sterling (Lees, 1969},
From 1952, there was a marked reduction in the demand for vitamin A oil on the international market, and this
reduced the targeted shark fishery to soupfin sharks (Marchand, 1952; von Bonde, 1952). Export of the meat to other
African countries was important in the 1950s and liver oil was less important, although it continued fo be exported
(Marchand, [956; Marchand, 1957). Shark tranks were exported fo the Mediterranean and Australia until 1968 when
the so-called "mercury scare” put a stop to this trade. Exports to the rest of Africa declined sharply and by 1972 were
minimal. Shark fins, however, were exported to the Far East at least from the 1950s and currently this product is
becoming an increasingly important component of South Africa's shark fisheries.

CURRENT FISHERIES

Sharks are canght in a lot of fisheries because of the multi-species catches made by the fishing gears. Because of this
often large impact on bycatch species (those not primarily targeted by a particular fishery), the various fisheries are
considered according to gear type, and their impacts on chondrichthyans are highlighted when these are known.
Principal target species for each fishery arc indicated for each. It is important to note (hat much of the impacts on
sharks and other chondrichthyans is as bycatch and this considerably complicates management policies, as will be

discussed later,

1. Artisanal

In South Africa, artisanal fisherics are found mainly in estuaries of the north east coast, off KwaZulu-Natal, in the
form of fish traps and nets. These catch teleosts mainly and probably have little impact on chondrichthyans. Other
line fishing is considered below but these are not artisanal in the sfrict sense, in that the catch is usually marketed,

rather than used exclusively for the local community food needs.

2. Offshore Fishery

1. The bottom trawl hake and sole-directed fisheries in South Africa are centred largely in the western Cape coast and
on the Agulhas Bank on South Africa’s south coast. They target Hake Merfuceius spp., Kingklip Genypterus
capensis, Sole Austroglossus spp.,”and several other teleosts. In 1995, some 30 inshore trawlers were operating
inshore of about 120 m, mainly in the Agulhas Bank and they initially targeted sole, but several other species,
particularly hake were also important (Japp ef al., 1994). Only about 20% of the Agulhas Bank is considered safe to
standard trawl gear. The rest is hard ground that may be rawled using bobbins {circular rubber or steel wheel-like
attachments to demersal nets that allow boats fo fish over rough ground), but these are not generally employed.
Inshore bays that are closed to trawling make up 5% of the total inshore area and 20% of the safe area for standard

bottom trawling gear (Japp ef al,, 1994},

In 1995, there were approximately 60 offshore trawlers operating in waters 110 m deep down fo at Jeast 500 m,
targeting hake species mainly, but also taking a variety of bycatch species, the compasition of which depends on the
fishing area and depth (Roel, 1987). Most of the offshore trawling cceurs on the west coast, although limited areas of

the Agulhas Bank are suitable (Japp et al., 1994).

More than 45 species of chondrichthyans are caught in trawl nets on the Agulhas. Bank (Smale er al., 1993), and 55
have been recorded from the southern African west coast during research trawls that regularly sampled the shelf and
slope fauna for research purposes {Compagno et al., 1991). Nevertheless, chendrichthyans are a minor component of
the landings of the frawl fleet (Table 1), and these records of landings certainly underestimate the catches. The bulk of
bycatches are returned to the sea dead because they do not survive the trawling and hauling process. At present, there
are nio tecords of the discarded component of the catch but studies currently underway are aimed at obtaining this data.
One of the most dominant chondrichthyan species on the Aguthas bank is the Shortnose Spiny Dogfish S‘qualus
megalops. 1t is thought to be the fifth most dominant fish with an index of biomass of about 102 000 mt (Japp et al.,
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1994), but because it is not marketed, no records exist of catches, although it is occasionally caught in large numbers,
A preliminary estimate of 22 000 mt catch of chondrichthyans by South African trawlers was made by Compagne et

al. (15%4).

A research project investigating the bycatch of trawlers was initiated in South Africa in 1994, but results are not yet
available. Nevertheless, it is clear that trawling on grounds with a diverse fauna will have multispecies impacts, and
affect nurseries of both teleosts and chondrichthyans adversely {(Buxton et ai, 1984; Smale, 1991; Smale &
Compagno, unpublished data),

Species retained by the trawl fleet include unspecified sharks although the dominant shark species is the Soupfin
Shark Galeorhinus galeus. Other species that may be retained are Smoothhounds Mustelus mustelus and Grey Sharks
Carcharhinus spp.. At least part of the catch of St Joseph Callorhinchus capensis and unspecified skates, which are
mainly Biscuit Skate Raja clavata, are also retained. It should be noted, however, that there are some unresolved
systematic problems with the biscuit skate off Southern Africa (Compagno et al., 1991). Apparently only shark trunks
and skate wings are landed by trawlers and few, if any, market either livers, fins or cartilage at present.

2. The KwaZulu-Natal demersal prawn traw] fishery on Tugela Banks targets crustaceans, but bycatches include bony
fish and chondrichthyans (Fennessy, 1994a; Fennessy, 1994b; Table 2). Although the chondrichthyans are not retained
by the fishery, many are retumed to the sea dead; and no landing records are kept. Nevertheless, the crustacean
fishery has a negative impact on a relatively small area of the Natal coast and impacts on chondrichthyan nursery
areas. The trawls are camied out with a prawn net which is fairly small and slow-moving, hence small sharks are

susceptible to capture.

3. Pursc seine fisheries for clupeids off the Cape south and west coasts target clupeiform fishes, namely Pilchards
Sardinops sagax and Anchovy Engraulis japonicus. They occasionally catch large Grey Sharks Carcharhinus spp.
feeding on aggregated shoals, but these appear to be infrequent occurrences. These sharks may be dressed (gufs and
fins removed) and sold to marketing companies, but no records exist on quantities caught, although they. may be

included as part of aggregate export data,

4, The midwater trawl fishery targeting Horse Mackerel Trachurus frachurus off the Cape south and west coasts
probably has minimal impact on chondrichthyans although there are no recorded data. However, species such as
Shortnose Spiny Dogfish and pelagic sharks and rays are probably taken occasionally. Indeed, experimental pelagic
trawling by the research vessel "Africana™ has collected large numbers of neonate Shortnose Spiny Dogfish near or
even at the surface, so there is a possibility that commercial pelagic trawling occasionally impinges upon the
recruitment of this abundant demersal dogfish through bycatch of young (L. Compagno, in litr., 1996).

5. Commercial line fisheries use either large deck boats or skiboats (dinghies with either two out-board motors of up fo
120 hp each or an inboard motor), 80% of which are smaller than 10 m, although some are 12 m or larger (Kroese ef
al., 1995). Fishing gear used includes handlines or rods and reels with monofilament line, lead sinkers and 3-15 baited

hooks, although two to six is more common. Line fishing
oceurs around the entire coast but is most developed along
the southwestern, south and eastern Cape coasts and
KwaZulu-Natal (Permney ef ol,, 1989). The line fishery is
driven by market forces and fish availability. Teleosts aré
piime targets but sharks are targeted by some boats,
particularly in the south western Cape and at a few
localities on the KwaZulu-Natal south coast if a factory or
processor can find a market for the products, Because the
price for shark is currently one-third or less per kg
compared of that for teleosts, they are taken
opportunistically either when teleost prices lelll or- when _
they are not catchable. Because of declining line catches Spotted EagleRay on sale in Dar-es-Sal aam, Ténzafﬁa
-of teleosts since the 1960s, despite improved tectmology Rob Barnett-TRAFFIC
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(Penney et al., 1989), species of lower market value, including sharks, are increasingly being targeted,

Table 1

Recorded annual lanclmgs of trawlers in Eastern and Western Cape waters, nommal weight (mt)

Total Chondrichthyan landings

Offshore travwl
Hake Merluceius capensis, M. paradoxus {122 395 |122 645 (125913 |124 631 {132080
Kingklip Genyplerus capensis 1457 1156 1772 2014 2 490
Monk Lophius vomerinus 4 750 5419 5819 4724 4176
Jacqpcver Helicolenus dactylopterus 1044 1005 10is 1211 1478
St Joseph Callorhinchus capensis 75 12 10 18 344
Unidentified sharks 68 89 34 45 14
Skates 24 129 91 18 27
Total chondrichthyan landings 157 230 I35 143 385
Chondrichthyans as % totat landings 0,09 0.1 0.07 0.08 0.2
Inshore trawl
Hake Merluccins capensis, M. paradoxus 16038 (10012 |8 206 9252 3 870
Horse mackerel Trachurus trachurus capensis 1475 2314 5 442 4939 2202
East coast sole Anstroglossus pectoralis 912 807 717 698 764
Panga - Prerogymnus laniarius 139 328 395 448 597
St Joseph Callorhinchus capensis 184 373 248 345 330
Unidentified sharks 143 132 158 149 150
Skates 1173 1270 1177 1255 1057
Total chondrichthyan landings 1500 1775 1583 1749 1537
Chondrichthyans as % total landings 9.7 10.9 8.9 9.5 10.1
Inshore and Offshore trawl
Total St Joseph landings 259 385 258 363 674
Total shark landings 211 221 . f192 194 164
Total skate landings 1197 1399 1268 1273 1084
1667 [2005 1718 1830 1922

Source: Data modified from Stuttaford, 1993, 1994, 1995, Sea Fisheries Research Institute unpublished data, and Kroese ef al.
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Min, No., jin 100 trawls  |1989 1992
m m in 1990-1992  {Tot. fleet hus, 12 457 Tot, fleet
hrs. 6601
DASYATIDAE 36.50 5235 2774
Gymnura natalensis Butiterfly ray 0.3 1.7 110 [46.40 1 876 994
Himantura gerrardii  |Sharpnose stingray 0.2 0.8 |64 {4260 1 441 764
Dasyatis chrysonota Blue stingray 0.2 0.7 |73 [17.70 1280 678
Himantura uarnak Honeycomb stingray 0.3 0.8 21 {25.00 422 224
Dasyatis thetidis Thormntail stingray 0.8 1.5 {11 [70.00 164 87
SPHYRNIDAE :
Sphyrna lewini Scaltoped hammerheadi(.4 1.5 {174 197.60 3 288 1742
CARCHARHINIDAE ’ 35.60 3745 1984
Mustelus mosis Hardnosed 0.3 1.2, |77 |28.60 1371 727
smoothhound

Rhizoprionodon acutus IMilkshark 0.3 i 33 [29.20 723 383
Carcharhinus Spinner shark 0.6 1.6 129 (56,00 630 334
brevipinna
Unidentified Grey sharks
carcharhinids
Carcharhinus obscurns [Dusky shark 0.7 13 }io 12,50 320 169
Carcharhinus plumbeus|Sandbar shark 1 1.4 33.30 126 67
Carcharhinus sealei  [Blackspot shark 1 1,2 190 10}
Carcharhinus Java shark 13 1.3 0.00 14 7
amboinensis
Scyiliogaleus queketti  fFlapnosed shark 1.1 1.1 1 80 42
SCYLIORHINIDAE
Halaelurus lineatus Banded catshark 0.2 0.6 91 [15.20 2021 1071
RHINOBATIDAE 32.50 807 428
Rhinebatos leucospilus |Greyspot guitarfish 0.2 0.5 123 152,60 385 204
Rhyncobatus djiddensis |Giant guitarfish 0.5 2 |4 |1320 231 123
Rhinobatos annulatus  [Lesser guitarfish 0.3 0.6 11,10 154 82
Rhina ancylostonta Bowfin guitarfish 0.7 1.2 0.00 23 12
RAJIDAE
Rajalmiralems Twineye skate 0.1 03 {33 000 196 104
MYLIOBATIDAE 27.30 276 146
Preromylaeus bovinus _ [Buliray 0.4 1.2 25.00 150 79
Mylicbatis aquila Eagleray 02 0.8 50.00 71 38
Aetobatus narinari Spotted eagleray 04 0.8 0.00 64 34
SQUATINIDAE
Squatina africana African angelshark 0.2 0.5 (14 (60.00 172 91
TORPEDINIDAE
Torpedo sinuspersici  {Marbled electricray {01 04 10 l40.00 156 82
ORECTOLOBIDAE
Stegostoma fasciatum__[Zebra shark 1.3 13 1 Jooo” 17 9

Note: Size is total length; except for Mylobatiformes and Torpedinidae,

Source: Data modified from Fennessey, 1994a.
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Table 3 :

Recorded South African landings of commercial line caught fish {mt}

- )

&

Years |Total Total

Teleosts  |Chondrichtityans

1985 9338 74
1986 12 241 127

1987 17446 {208 _ ey I
g i PR,
1988 4766|170 Rl s
£ 400 W
1089 14685 {195 £ o
£ 208
1990 16756 lisy T 0 W
-F?, 200 I 127 ;. fe T
= R T R i
1992 16239 l466 o+t b [HES— i
1985 1986 1987 1938 1935 990 1991 1992 1993 1994
1993 12468 1535 v

1994 15 567 518

Source: Unpublished Sea Fisheries Research Institute data.

Chondrichthyan landings reported from the entire South African coast are shown in Table 3. In Natal, the total
reported annual chondrichthyan landings varied from <1-16 mt during 1985-1994 and the dominant species were
probably Carcharhinus obscurns and other grey sharks. Further south off the castemn, southern and western Cape,
soupfin, smoothhounds and grey sharks are probably the dominant species. ‘The annual reported catch is between 74-
535 mt. Not only is the contribution of sharks increasing in real terms by a factor of about five {Table 3) to >500 mt,

they are also increasing as a proportion of the total reported catch,

The reported landings of chondrichthyans by the commercial Jine fishery (about 500 me) is about three times as great
as the landings of commercially trawled sharks but about a quarter of the traw! fleets total chondrichthyan landings.
However, the lack of species identification in reported landings is a major problem, and thé extent of underreporied or

undeclared landings is unknown.

6. Longline fisheries. Longlines of up to about 100 hooks, set in shallow water <10m, were used in the Cape soupfin
fishery after World War I by coastal fishermen (Freer, 1992), Other species taken included Smoothhounds and
Cowsharks Notorynchus cepedianus (Freer, 1992). Although currently prohibited by law, limited amounts of
longlining may still occur at the Cape, but information on its extent is difficult to obtain because it is illegal,

An experimental demersal longline fishery on the Alguhas Bank at depths of 100-400 m was initiated in 1983 targeted
at Kingklip and Hake (Japp ef al., 1994). Because of conflicting interests in targeting and resource management, this
experimental longline fishery, which comprised 14 license holders (Badenhorst, 1988; Japp, pers. comm., 1995) was
curtailed in 1990 when Kingklip stocks rapidly declined (Japp, 1993). Bycatches of chondrichthyans of this fishery
were not quantified but it is likely that species such as Shortfm Mako fsurus oxyrinchus and Soupfin would have been
used while others such as dogfish Sgualus spp. would have been discarded (Japp, pers, comm,, 1995),

A further pilot study into hake-directed demersal longlining was initiated from May 1994-May 1995, Results of this
pilot study showed that unidentified sharks were canght on 31% of the lines, Spiny Dogfish on 5.6% and skates on 1.4
% of the lines (Japp et al,, 1995), Chondrichthyans recorded by Japp et al. {1995) were unidentified sharks, Spiny
Dogfish, skates Raja spp., Shysharks Haploblepharus spp., Blue Shark Prionace glauca, Copper Shark Carcharhinus
brachyurus, Shortfin Mako, Smeothhound, Soupfin Shark, and White Spotted Smoothhound Mustelus paltmbes. The

pilot study was expanded into an experimental fishery in December 1995 and is ongoing.
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Shark-targeted longlining by boats normally fishing for tuna was allowed by permit in 1990, because of decline in
avaﬂabiiity of tuna. Although there was a ngh demand for these permis, a total of 21 were issued between 1991 and
1992 and presently the number of shark longline permits has increased fo 31 (Kroese et al,, .1995). However, there
was some confroversy aboul the real intent of the fishery because the bycatch of Hake and Kingklip was often very
substantial although the fishery ostensibly was ‘targeted” at sharks. A bag limit of ten Merliceius spp. and five
Genypterus spp. (prized teleosts) was instituted in 1992 which curtailed teleost catches and changed the fishing

practices (Krcese et al,, 1995},

Demersal longlining in South Africa uses similar gear with minor modifications to target Hake, Kingklip or sharks and
lines of up to 15 600 hooks are set, although the average is 4 000. However, only 3 000 hooks are set for sharks, and

depths range from 50-450 m (Yapp, 1993; Kroese et al., 1995).

Pelagic longlining targeted at tunas was late to develop in South Africa (Talbot and Penrith, 1968). Experimental
fishing was initiated in the early 1960s (Nepgen, 1970a), although Japanese vessels had been successful in the area for
some time (Nepgen, 1970b), Sharks recorded by Nepgen (19702) were Blue Sharks, Shortfin Makos, Threshers
Alopias vulpinus, "brown sharks" Carcharhinus obscurus (species identification possibly erroneous), Soupfins and
Mackerel Sharks Lamna nasus. The South African involvement in this fishery was brief, lasting from about 1962-
1964, because the participants switched to other fisheries {(Nepgen, 1970a). |

Currently the Japanese and Taiwanese are the only foreign boats that have permits to fish in South African waters
using longlines for tuna. In 1995, there were 90 Japanese and 30 Taiwanese license holders for tuna longlining, The
bycatch of this fishery include sharks, and finning is also carried out. Landings of these vessels are not exclusively
from South African waters because they can and do work larger areas, concentrating on the best fishing sites,
Therefore, foreign landings to South African ports include animals caught thousands of miles away, but no records are
available that detail this,

South African shark longline holders initially targeted shortfin mako sharks with a bycatch of blue sharks (Kroese et
al, 1995). With a growing demand for shark flesh, targeting has switched according to demand to Soupfin and
Smoothhounds on the continental shelf, This was a result of market demands from Australia and Europe, Records of

longline catches in Southern Africa are shown in Table 4.

Table 4
Longline catches in Southern Africa (mt)

Don it 5102 :
1992 1993 11994 11992 1993 1994

Soupfin shark Galeorhinus galeus |14 5.2 48 0.482 1,325 0.554

Mako shark ‘ Isurus oxyrinchus |67 43 23 0.834 1.083 1.134

Blee shark Prignace glanca 6 2.7 37

Smeothhound shark Mustelus spp. 1 0

Unidentified shark 1 1 1

Foreign funa longline CPUE mt/day

Japanese 42.1 72 87 0.032 0.067 0.022

Taiwanese 97.3 323 [704  j0.019 0.017 0.018

TOTAL 2274 - 1572 2331

Source: Kroese ef al., 1995, :
Note: Foreign longline species composition unknown, probably mainly Blue and Makos, Taiwan does not report shark catches

but lumps these in "others” category. Landings estimated by using the lowest shark total catch (1.7%) of Japanese boats to
calculate percentage of sharks in “others™ category. Foreign data only available for July-December 1992 and January-Tune 1993,

Records of catch and effort are limited and probably imprecise. Severe underreporting of part of the catch is well
known in several longline fisheries (Stevens, 1992; Bonfil, 1994). Kroese et al. (1995) guestimated a catch of 753 mt
compared to the reported 87 mt, and suggested that there was Targe-scale under-reporting or discarding of sharks at
sca. South African buyers state that the hatches and holds of Japanese vessels are small and are not suited for storing
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carcasses, which suggests that discarding of carcasses may occur. Fins are retained and these are reported below as
products. Similarly, Kroese et al. (1995) suggest that the Taiwanese catches could be in the region of 755 mt and that
they, too, underreport their take. Because local buyers report that their hatches and holds are meore suitable for storing

large fishes, this may be under-reporting as opposed fo discarding., They also keep shask fins.

7. Beach seine fisheries are presently limited to certain areas of the Cape and KwaZulu-Natal, particutarly False Bay
near Cape Town and Durban Bight in KwaZulu-Natal, and there are a total of 166 Hicenses for gillnets (Boonstra,
1995), most of which are in the western Cape. Although a traditional form of beach fishing for species such as mullet
in the Cape and pilchards in Natal, the nse of these nets has been controversial with other resource users; other
fishermen complain of competition, inappropriate resource use and a number of other arguments. In the Cape, two
species of Mullet Liza spp. and Yellowtail Seriola lalandi are the primary targets, but there is a large bycatch
representing 47 teleost and 20 chondrichthyans species (Lamberth ef al., 1994). The chondrichthyans are normally
released although St Joseph, Biscuit Skates and Diamnond Ray Gymuura natalensis may be retained (Lamberth et al.,
1994). Since that report, however, the beach seiners have expressed an interest in marketing components of the
chondrichthyan catch (Lamberth, pers. comm,, 1995), so these may be marketed in future.

8. Set net fisheries involve bottom or surface drift, or bottom-set gillnets that are used with permits on the Cape west
coast and target mullet or St Joseph. Licenses for gillnets totaled 780 in 1994 (Boonstra, 1995; Kroese ef al., 1995).

Ir addition, an illegal gillnet fishery Table &5
exists in Saldanha Lagoon, for
which no data are available, SELTEE &2
although it targets Smoothhounds St Joseph

Callorhinchus capensis [457 {152 {282 {180 309

(Mustelus mustelus). An Soupfin shark Galeorhinus galeus 1 5 9 8 2

experimental gilinet fishery for Unidentified rays ' 13 11 lo 19 |26

sandshark or Lesser Guitarfish  [omidentified shark 0 20 |2 2 9
TOTAL - l481 {188 (293 [209 |3d6

Rhinobatos annulatus has recently
been initiated on the Cape west

coast (Kroese et al, 1995). St
Joseph gillnets are deployed on the bottom and measure 75 m long, 2.28 deep and stretéhed monofifament mesh of

17.6 cm (Kroese ef af., 1995). Products from these fisheries are largely meat and fins, which are discussed below,

Recorded catches of seine and gillnets are shown in Table 5. -

Source: Kroese ef al., 1995,

9, Natal Sharks Board (NSB) bather protection nets are large mesh braided set nets designed to prevent shark attacks
off KwaZulu-Natal beaches. In 1978, the nets were 106 m long by 6.3 m deep with a 25 cm bar and secured at each
end with a 35 kg anchor, ’i‘hey were doubled in length from 1983 and in general are black polyethylene with a
breaking strain of 160 kg and set some 300-500 m offshore in water some 10-14 m deep (Cliff et al., 1988). These
nets effectively represent a subsidized fishery that kills off large sharks near bathing beaches, rather than working as
shark exclusion zones. Shark netting was initiated on the Natal coast in 1952 off Durban Bay. After 1957, the number
of netted beaches increased as a result of public fear of attack, and the NSB was charged with the responsibility of
maintaining the nets along the coast from the early 1970s onwards (Davis et al., 1989). In 1993, the total length of

these nets on the Natal coast was 44 km {CIiff, 1995).

The mean annual mortality of sharks in the NSB nets totals about 1 470 sharks of some 14 species and averages S0 mt
in the period 1978-1990. In addition, some batoids, teleosts and marine mammals are caught (Cliff and Dudley,
1992). Although there is currently & policy of releasing kive captures of all species (Cliff and Dudley, 1992), dead
animals are brought ashore and dissected when possible, and there is a trade in certain shark products (see below).
The high cost of meshing, the present controversy of the practice and the development of alternatives such as non-

lethal deterrents may reduce the size of this fishery in future.
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3. Recreational

Recreational fisheries include boat and individual shore-based an glers. Some of these specialize in Ii ght tackle and are
known as such. Shore-based recreational anglers are those that use rods and reeis from beaches or rocks at the edge of
the sea. Some of these anglers participate in competitions, particularly from spring to aufumn. Recreational data is
entered onto the National Marine Linefish database from a variety of sources, including voluntary shore-based catch
return cards, shore-based competition data, skiboat catch cards and skiboat competitions {Mann-Lang, 1995). This
database is incomplete in that there are areas of the South African coast from which no retums are made, Retums
analysed in this study were shore angling records and competition records from KwaZulu-Natal and the Cape, and
skiboat competition records from KwaZulu-Natal, The amount by which these data are an under-representation of all
catches is unknown, but there is a research programite ongoing afong the entire coast to try and estimate this variable,
These results will not be available for at feast one year.

Some recreational anglers retum their chondrichthyan catches alive to the sea, although survival rate may vary
according to species and individeal angler handling. Many individuals, however, will purposely maim or kill any’
chondrichthyan hooked before returning them. This attitude js stowly changing with more enlightened anglers,

Although chondrichthyans are not targeted by recreational anglers normally, because teleosts are generally considered
better eating, exceptions are found with those anglers trying to obtain records or competing in ¢lub, provincial or
national competitions to maximise catch weight. Large sharks have long heen considered challenging targets and
some individuals have excelled in catching sharks larger than 500 kg, particularly in the 1950s and 19605 off Natal
when whaling operations probably brought more large sharks close inshore {(Mara, 1986). Although this shark fishing
activity appears fo be on the decline, competitions are ongoeing, but in the last ten years anglers have increasingly
returned their catch to the sea after weighing the sharks and rays, rather than leaving them lying on the beach, or

buried in the sand,

Recorded recreational competition caiches of chondrichthyans vary between 28-77 mt-per year and catch per
effort is higher for this group in competitions than regular angling catch cards or ski boat catches records reflect,
This results from targeting Table 6 '

chondrichthyans during Recreational angling catch data summary (mt)

competitions, and mainly L S e

teleosts during regular outings PEHEC
(Table 6). Diamond Ray (Gymumra n
Giant Guitarfish {Rhyncobatus dfiddensis) 1530  6.11 6.11 353 248

In addition to unknown levels Dusky Shark (Carcharhinus obscurys) 428 [28.22 14223 o5 1173

of under-reporting' and non- ik Shark (Rhizoprionodon acuts) 227 [3.89 Is30 fa48  lLg7
declaration, there is clearly an Others (41 taxa) 1045 [31.15 [18.08 13.88 I11.08
unmeasured  bias in these  |Total chondrichthyans 60.70 [76.68 [99.90 |50.50 [28.37
data. Skiboais generally do  {Total hours fished 8781 10138 9285 (10167 [t233
not catch sharks intentionally mt/1 000hrs 6.91  |7.56_ 1076 1497 |2.77
although somé individuals _
may kill those caught to Shore angling catch cards 1994 11993 11992  |1991 {1990
retrieve their hooks. Total chondrichthyans 4952 977 19.37  [12.37 0.8
Currently this chondrichthyan  {F0tal hours fished : 32 706 [26236 (25782 {21 318 124 885
catch is not used and does po Y1000 Brs - 029 1637 036 loss  loaz
therefore enter the shark

Skiboat catches KwaZulu-Natal 1994 1993|1992 {1991 f199p
markets.  Although  the Total chondrichthyes 331 [s.02 396 508 s
National  Marine  Lincfish Total hours fished 45065 {50760 [71196 {61 980 |64 181
system  keeps records of mt/1 000 hrs 007 010 joos oo lois

caiches, these are an unknown
fraction of = the total
recreational catch, '

Source: Man‘n-Lang, 1995,
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4. Summary of South Afrfcan Fisheties

A summary of the landings recorded
for the different South African
fisheries is provided in Table 7, which
shows catches according to groups.
St Josephs and skates are presently
sold on the local market, although
some were sold overseas in previous
years. Breakdown of the proportion
going fo these different outlets are not
available.

Note that the use of nominal catch in
the database of most landings means

Table 7
Summary of landings accordmg to group and gear type (mt}

FRU PHOIAN AND SORTHEAZY ATLANTIO SCE4HS

5 ]

St Joseph Trawlers 259 1385 258 363 [674
St Joseph Seine and gillnets 457 152 {281 180 {309
Skates Trawlers 1197 [1399 {1268 11273 |1084
Skates Seine and gillnets |13 11 0 19 26
Sharks Trawlers 211 221 192 194 164
Chondrichthyans jCommercial line {195 189 {380 1466 {535
Sharks Seine 11 25 11 10 11
Sharks Longline 227 157
Sharks NSB {avg) 90 90 S0 S0 90
TOTAL ) 2433 12472 2.480 2822 {3050

that the amount of product used is

considerably less than the “landings”.
In the case of skates, the factor applied is four, so that the product yield from this source would be a quarter of the data

reflected below. The factor applied to trawled St Joseph is two (Stuttaford, 1995). Dressed weight of sharks recorded
in longline and commercial line catches suggests that these weights would roughty equate to product, if the data are
accurate and there is no underreporting. In reality, these data should be seen as minimum values because of
undeclared catches and illegat catches. Quantification of this is impossible at present. Note that although the
comimercial line catches are chondrichthyans, a small proportion of Rhinobatidae (guitarfishes) would probably be
dressed and sold as flesh in the same markets as sharks. The chondrichthyan catches used (at least in part) for fishery
product purposes exceeds 2 433-3 050 mt, and products entering the world markets {including South Afiican) would
be at least 1 500 mit, excluding shark fins and illegal or undeclared catches. It is also worth noting that the NSB catch

" of sharks enter the market as fins and teeth and jaws only, because the carcasses are not suitable for marketing, In
1993, sharks available for export from this data source would have been in the region of 785 mt (using a factor of two
for nominal weights of trawled shark nominal data). In 1992, it would have been in the order of 800 mt.

Table 8
FAOTfi shery statlsucs catches and landmgs of chondrlchthyans from South Afnca, mt

Cape elephantfish 47 300 211 848 684 346 537 542
Sharks, rays, 47 362 256 201 . 609 471 569 651
skates, etc,

Sharks, rays, skates, ete, |51 1 16

TOTAL 2202 {2230 j2763 12323 {2342 12297 12559 {2427 {2374 [2485

Source: Anon., 19944,

FAO fisheries statistics are reported by country, ocean and species groupings. . FAO data for South Africa are

presented in Table 8 for comparison with data collected from other sources above. .

Although data in Tables 7 and 8 are not equal for overlap periods, the differences probably relate to relatively minor
differences between inclusions of different comporents of catches, and factors used in obtaining nominal weights. In
relation to the accuracy of recorded data compared to actual catches, the differences may be considered relatively
minor. Nevertheless, the recorded fandings from either scurce are certainly underestimates of total landings because

of non-reporting and undermeporting of catches,
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TRADE

1. Producls and Destinations

KwaZulu-Natal: Sharks taken in the line fishing operations are largely sent to overseas markets, often via companies
in Johanresburg or Cape Town. Very lttle of the product is used locally,

Products from the NSB fishery are marketed whenever possible, Owing to the large size of many of the sharks and
the fact that the nets are serviced relatively infrequently, much of the shark catch is unsuitable for marketing either
because of a high heavy metal content or the poor condition of the meat. Fins are sold by means of an annual tender
and these are apparently exported. Teeth and jewelry made from shark feeth are sold at the NSB shop (Table 9).

Table 9
Shark products from Natal Sharks Board shop, 1995, Values in South African Rands and

US $ (exchange rate R3.65 = US $1.00)

Siark teeth: .
Ragged tooth 5.00 1.37 3.00 0.82 2.00 0.55
Zambezi 10.00 2,74 )
Grey sharks 10.00 2.74 5.00 1137 3.00 0.82
Tiger shark (sﬂvef mount)} 40,00 10,96
Earrings 6.00 1.64

The NSB uses shark products derived from net catches to offset some of the costs of the beach protection operation.
In general, there has been an increase in the amount of revenue derived from these sales, but the decline during the
1991-1992 financial year was a result of lower catches than previous years (CLff and Dudley, pers. comm., 1395).
Income records combine sources of revenue (teeth, jaws and fing) until 1990 (solid bars), but thereafter revenue
derived from the teeth and jaw sales (hatched bars) are lustrated separately from fin sales (tight bars) in Fig. 1.

Figure 1
Income to Natal Sharks Board from sale of shark products
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Nate: Fins, teeth and jaws combined until 1990-91; teeth and jaws shown as hatched area from 1991-92 financial year.

Eastern and Western Cape: Apart from that taken by trawlers, there is currently no large catch of chondrichthyans in
the Eastern Cape. Most of the shark products which derive from the bycatch of trawlers are sent to the larger
commexcial centres such as Cape Town. The high cost of fransport probably Hmits the growth of the shark targeted

fishing in the Eastern Cape.

A certain amount of the chondrichthyan catch goes onto the local market (for example, in Johannesburg) to be sold as
either fresh or frozen fish, dried biltong, or as a smoked and dried product, which may be consumed in the Western
Cape or sent to markets further afield. The size of this market is hard to judge directly because of undeclared catches

and illegal sales and operations,
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Most of the inshore trawled products are sold on the South African market, Skates are sold as skate wing and shark as
“Qcean Fillets”, St Joseph is sold as “Silver Flake” on the Scuth African market. Around the Westem Cape, there is
also a local market for salted or smoked shark but there are no data on the size of this market,

In addition to the meat that is used locally, frozen shark meat and dried fins are exported abroad. The overseas market
demands a high quality product and there are stringent requirements (especially with regard to health, labour, etc.) for
exporting shark meat and skate wings to the EEC. These constraints and the costs of implementation of these facilities
has dissuaded some of the smaller companies from exporting to the EEC. For example, EEC requirements have

stopped export of skales to France in the recent past,

Livers and skins are presently not marketed either locally or exported. Shark jaws and teeth are rarely marketed on a
formal basis, apart from those sold by NSB. Occasionally jaws of various sharks may be found in tourist shops for
sale at R70-100 (US $19-27), but the size of this market appears to be small, The market for Great White Shark
Carcharodon carcharias jaws, tecth and other parts has been cutlawed by legislation banning the possession or sale of
Great White Shark products. However, although Great White Sharks are protected in South Africa and neighboring
Namibia, they are not in adjacent Mozambique, and are regularly being fished there. Compagno (in kitt., 1996)
observes that it is likely that Greal White Sharks are stil being caught as bycatch, and that these catches go
unrecorded. He also notes that an illegal international trade in jaws may exist, Great White Sharks are stilt caught in
Natal shark nets by permit, and only one fifth of the catch survives (L. Compagno, in fitt., 1996).

2. Imports and Exporits

Information on shark product imports and exports, cbtained from Stuttaford (1993, 1994, 1995), are listed in Tables
10, 11 and 12. Generally speaking, "imports” represent fish products brought into South Africa usvally for re-export
to another country. This is necessary for pelagic vessel fleets that need to discharge their cargoes to meet market
demands of freshness or to make space available for catches of forthcoming fishing operations. ‘The quantities are
declared by the companies, and these appear not to be checked or vatidated locally, Product descriptions are as
reported and not verified and it is possible that to avoid disclosure of markets and products to competitors or other
reasons, inaccuracies may be in the reported data. These so-called "imports" are actually Jandings, and any sharks
landed may have been caught in South African waters by a foreign vessel, or may be off loaded by a passing ship with
the catch from a distant fishing site.

Table 10
South African frade figures

Frozen shark

1590 0.49 243.00 66.58 141.52 378 545.00 103 710.96 0.00
1991 0.00 0.00 0.00 180.22 735 011.00 201 372.88 1.29
1992 22.88 133 970.00 9 306.85 177.56 608 122.00 166 608.77 0.00
1993 0.95 1 428.00 391.23 189.58 1033 270.00 283 087.67 0.00
Shark fins

1990 0.00 0.00 0.00 0.00 0.00 - 0.00 0.00
1991 30.80 {78 966.00 21 634,52 54.49 927 219.00 254 032.60 31.50
1992 56,18 |1 098 031.00 |300 83041  {55.85 2637 715.00 722 661.64 0.00
1093 36.18 {246 928.00 (67 651.51 17.97 2 076 595.00 568 930.14 0.00

Source: Stuttaford, 1993, 1994, 1995, Nore: Exchange rate R3.65 = US $1.00.

It should be noted that the estimated (minimal) arnount of shark flesh available for the m.arket was 783 and 800 mt for
1992 and 1993 (Table 10). While it is likely that the largest and most valuable market would be overseas, the declared
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customs export quantities appear very low. Given that the amount of product would be higher, given the known but
not yet quantified ﬂlegal and undeclared catches, this suggests that the data are of dubious accuracy because only
some 23-24% of the product is reported to be exported, It is possible that shark products are being exported under
other names (e.g, “other frozen fish” or something not shark-specific at alf) either to confuse competing companies or

for other purposes. Mislabelling of products is well known, particularly when illegal products are involved.

Table 11

South African fish product

destinations, Customs Union trade, 1992 (mt)

4 i e 2
5 { £ %
mt Rands Us$ mt Rands US$
Dogfish & shark frozen
Belgiom 2.59 22 494 6 163
Cayman Is. 0.45 324 89
Greece 76.46 212470 58211
Hong Kong 19.44 120 040 312 888
Ttaly 60.85 162 085 44 407
Netherlands 16.04 84 505 23 152
Taiwan 22,43 33 646 9218 2.18 6 528 1788
Shark fins
Hong Kong 0.05 4 347 1191 43.85 1612932 441 899
Japan 17.96 110711 30332 9,82 260 163 263 058
Singapore ) 2.19 64 620 17 704
S. Korea 1.10 5 500 1 507
Taiwan 37.07 917473 267801
TOTALS 79.06 1132 001 310 138 233.42 3245 837 889 270

Source: Stuttaford, 1994,
Nete: Exchange rate R3.65 =US $1.60.

As may be seen from Tables 11 and 12, a total of 233 and 206 mt of shark products (frozen meaf and dried fins) was
exported from South Africa in 1992 and 1993, respectively. The fins went to Far Eastern markets and the meat 10 a
wider variety of destinations. The greater value of fins is clearly evident from the reported data, but the value per kg
appears low and is possibly undervalued. For example, in 1993, the reported values for frozen shark meat were US
$0.41 and US $1.49 for imports and exports respectively, while the average value of the fin trade was US $1.87 for
imports and US $31.65 for exports. Regardless, the value of shark fins is clearly higher than the frozen meat and has

the potential of driving an increase in the market.

Although the fishing companies buying fins generally prefer and pay higher prices for shark fins that are trimmed in
the half moon cut, one company visited had purchased entire caudal fins that had been removed and dricd, rather than
only the lower lobe. However, the agents were not forthcoming about the price difference and, apart from the price of
a sample of fins offered for sale, very limited data could be collected. However, different methods of fin preparation
would influence the price of fins and may explain, at least in part, the apparently low values of fins imported and
exported. The proporiion of fins prepared without the half moon cut js uncertain and difficult to estimate. It should
also be noted that the difference in preparation and the relationship of fins to carcass would influence calculations

made on whole sharks exploited from reported fin weights.

The reliability of these data appears to be low. For example, there were no re;;orted exports of shark fins to Taiwan in
1993, according to the South African data presented in Table 12, but Taiwanese import data shows that 3.28 mt of
shark fins were received from South Africa that year {Lu, pers. comm., 1996). In 1992 South Affica reported fin
exports to Taiwan of 37.07 mt (Stuttaford, 1994}, but reported imports to Taiwan from South Africa were 1.526 mt
(Lu, pers. comm., 1996). The extent South Africa's data conflicts with that of other countries is presently unclear.

1
'
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The shark fin market is very Table 12 .
competitive in South Africa, and South African fish product destinations, Customs Union ¢rade, 1993 (mt)

there is evidence indicating the

involvement of criminal gangs in

the trade, For example, an Dogfish &
immigrant Chinese shark fin shark frozen
. trali .
deater and owner of Kings AUIS ra 16.56 181927 149 843
. Belgi 4.44 35106 3618
International  Exporters  and S
. Germany 746 . j20808 5 701
Importers, Mr. Michael Shen, was
Greece 65.18 279473 76 568
murdered on the Western Cape Hong Kong 5.00 <357 L 468
coast. Subsequent  court |y, . 57.24 1416797 {11419
proceedings found that four South Japan 0.5 1428 191
Africans had been hired for R 40 Netherlands 12.36 61 775 16 925

members of a “Chinese Mafia”, to

murder Mr, Shenr. The motive Shark fins .
Hong Kong 14.60 1657 866 {454 210

was reportedly to  reduce .

competition in the shark fin trade, Japan 26.07 172 838 {47 353 3.30 403 235 110475

according to FEastem Province  [Singapore 0.07 15 494 4245
Taiwan 10.05 74 090 20 299

Herald newspaper articles in mid-

1995. TOTALS 37.11 248356 |68 043  ]207.56 {3109 865 {852 019

Source: Stuttaford, 1995. Note: Exchange rate R3.65 = US $1.00.
Data on South Africa's shark fin
trade is absent in the FAO database as reflected in the annual yearbook statistics. FAO data on South African fisheries

are supplied by the Sea Fisheries Research Institute (SFRI), and the fin trade is not reported to SFRI, However, South
Affican records on commerce in shark fins are entered by Customs, but evidently these data are not passed to either
SFRI or PAQ. There is, however, one anomaly in the FAO data: in 1985, there are data indicating trade in shark meat
"in brine or salted", and shark fins. Both these products are only recorded in the one year, but are not shown in the
export fin section. The reason for this is unclear. The products are clearly lower than amounts recorded for the
fishery. There is approximately an order of magnitude difference between recorded values of frozen shark product in
the FAQ data base and the export value. This could reflect the amount of product sold in South Africa, but is unlikely
considering that it would be very lucrative fo sell the products overseas, compared to sales on the local market.
Another possibility is that there are inaccuracies in the recorded Customs export data. In addition, it seems likely that
fillets from St Joseph (or elephantfish) are included in the shark fillet product grouping,

Table 13

FAQ fishery statistics, commodities, 1983-1992 (mt} Sowrce: Anon., 1994b,

e 1HCE N

Shark fins Import 4 0 0 0

Shark fins Export 0 0 0 0 0 0 0 0 0 4]
Production . i

Shark oil 4] 0 0 0 [4] 0 0 0 0
Shark Hver oil 0 0 0 0 0 0 0 0 0
Dried/salied sharks and rays 0 0 0 0 o0 | o 0 0 0
Sharks in brine/dried 0 23 0 0 0 0 0 0 0 0
Shark fins dried 0 5 0 0 0 0 0 4] 0 0
Sharks frozen 581 776 468 503 840 656 850 F298 11100 [ 1200
Skates frozen 144 130 76 54 41 41 34 58 50 50
Shark fillets frozen 0 5 0 0 0 0 0 0] 0 0
TOTAL 725 949 544 557 881 697 884 31356 11150 | 1250
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3. Shartk Product Imports

Cartilage: Early in 1995, SOLGAR SA commenced operations in South Africa as a subsidiary of SOLGAR UK,
{which is itself a subsidiary of SOLGAR USA). This company imports and markets a shark cartilage product whose
trade name is "Cartitade”. Actual trade volumes are unknown, but the product is used medically as it purports to fight
cancer and other diseases. The cost of 180 capsules is R371 (US $102). Another supplier of similar products is
Challenge International, which markets "Benefin” and Shark Cartilage. Shark cartilage is increasingly available at
health shops as a result of a book by Lane and Comac {1993}, which recommends the use of shark cartilage to combat

a varety of diseases, especially cancer.

At the time of writing, there were ne industries involved in the production of cartiage in South Africa, but some local
entrepreneurs were making inquiries about the trade in 1994 and 1995. It is likely that exported sharks are used at

their destination for this industry,

CONSERVATION IMPLICATIONS

Management of South Africa’s fisheries is bedeviled by several conflicting interests, Firstly, management has been
introduced usually only after a problem is perceived, while fisheries may be severely impacted before management
procedures are investigated and jmplemented. Secondly, management authorities are often charged with conflicting
roles of optimising the benefits to the participants of the fishery (short-term and long-term) and protecting the resource
(which by definition must be long-term). Even the best intentioned management is dogged by limited data,
uncertainty of complex ecological interactions and limitations in knowledge of the biology of the target species. In
addition, almost all fisheries have multi-species impacts and usually these are ignored, at Ieast in the majority of
fisheries (Smale, 1992). Indeed, it is only recently that these effects have been acknowledged and aftempts are
presently underway in South Africa to investigate the bycatch of large commercial trawt fisheres.

The short-term financial interests of the participants are not necessarily linked to the long-term health of the targeted
species. For example, an individual's best interest may be to exploit a species towards its commercial extinction,
make a large profit in the fishery, sell off the capital equipment and move the profits into an alternative form of
industry or investment. Although this may not be the intention of the majority of participants in fisheries, this attitude
is difficult to guard against, particularly in new fisheries, or those in which regulation is difficult. Needless to say, the
user groups in most industrial fisheries are a powerful and influential sector of society and actively profect their own
interests. The level of complexity of managing fisheries increases substantially when pait of the fishery oceurs in
another country or in the open sea outside waters included in a particular country's economic zone. The difficulties of
regulating or even monitoring artisanal or informal fisheries are even greater, but the influence of small operators may
be significant, particwlarly if driven by commercial interests.

Superimposed on these inkricacies of management are the inherent life history constraints of the species being

exploited (directly or as bycatch), Numerous studies have shown that chendrichthyans are generally ill-suited to
intensive fisheries because of their kife history characteristics, including late age at matunty, large size even as

juveniles, low fecundity and long gestation periods making them typical “k - strategists” (e.g. Hoenig and Gruber, .

1990; Compagno, 1990). Often sharks are amongst the apex predators in food webs and their population sizes are
probably low. In addition, they may have extremely complex movement and habitat use patterns, which make many
conventional fisheries models inappropriate, even if some data exist on population composition or recapture rates in
tagging studies. Finally, because of the often held concept by most fisheren and managers that sharks are an
unwanted nuisance of little consequence to fisheries, relatively little money has been spent on studies to investigate
their role in ecosystems, and what consequences may result from changes in their population composition, Possible
exceptions have been in those instances where sharks are the target of a particular fishery, for example, the soupfin
fishery (Olsen, 1984} and gummy shark fishery of Australia (Walker, 1992).

Awareness of problems in fisheries management have been increasing in recent decades, with the increasing
reahsanon of the importance of trying to address and manage large marine ecosysterns, rather than single species (e.g.
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Sherman and Alexander, 1986). Bven in well-studied and apparently well-managed species (e.g. the South African
hake fishery), some factors are difficult to account for in most models (e.g, subtle increase in effort by improved
technology like position finders and echo sounders). Serious scientific investigation of multispecies interactions are in
their infancy. When such interactions are understood by scientists, a major challenge will be the implementation of

management recommendations.

The need for the conservation of and research on chondrichthyans must be relayed to all governments, management
bodies and fishery institttions. How conservation will be implemented will vary widely because of the diversity of
species, life history styles and habitat use. In theory, the conservation of chondrichthyans should be ensured with the
signing of the Biodiversity protocol by numerous world govermnments in the early 1990°s. This, however, cannot be
taken for granted, either in instances where govemnments do not have the ability or will to implement the protocol, or
where there may be conflicting interests in short-term benefits to people. One example is the highly threatened status

of all freshwater and estuarine chondrichthyans,

Conservation of chondrichthyans will depend on a broad based policy that includes education of people about the real
role of chondrichthyans in ecosystems, rather than the parancia and misconceptions that exist in the minds of many,
In addition, serious attempts to find ways to conserve chondrichthyans will have fo be initiated. '

Freshwater and estuarine species in particular need urgent attention because of the rapid deterioration of these habitats
both in South Africa and worldwide. The causes are various and include poor agricuitural practices resulting in
increased siltation, and dams reducing river flow and deforestation. It may be possible for some rivers and estuaries to
be targeted as suitable conservation areas, hopefully within, or adjacent to, existing conservation areas, This merits

urgent attention.

Conservation of chondrichthyans may be achieved in part through the use of existing marine reserves in South Africa.
For example, the Tsitsikamma National Patk on the south coast of the Eastem Cape includes part of the range of
several chondrichthyans, including the endemic species Poroderma africanum, P. pantherinum and Haploblepharus
edwardsii, However, the extent of this protection and the degree of benefit for these and other species in this and other
marine reserves has not been directly assessed and deserves attention. The degree to which such reserves benefit wide
ranging migratory species is unknown and should be investigated. Intuitively, one would expect the benefit to be
related to the degree of residency and extent of movement to areas cutside protected areas. Obviously, it is vital (hat
areas closed to fishing need regulation and strict policing to ensure their efficacy,

In general, the need for conservation of elasmobranchs and the strategies most approprate to the different species
needs to be formulated and presented to management authorities, Although exploited species are most obvicusly in
need of conservation, others, including deep A=

dwelling forms on the confinental slope and rise Jr

should also be considered, even though
exploitation of this zone has only relatively
recently started in some parts of the world.
Given the diversity of species and habitats used,
a management plan covering all species would
be a major undertaking which is needed soconer
than most people may realize, given the rapid
expansion of human populations and demand for
protein from the sea. Although the greal white
shark is currently protected from exploitaticn in

Xt

South Africa, there is no guarantee that this will e ’
continve and contentious isswtes, such as how Shark fin for sale in Hong Kong
Rob Parry-Jones-TRAFFIC

best to combine ecotourism with conservation ,
L]
and research, have yef to be addressed.
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Perhaps the largest proﬁlem with shark (and ether chondrichthyan) fisheries is that the vast majority are either part of a
bycatch for other target species (e.g. in trawl and longline fisheries) or that they are part of a suite of species taken in
broad and untargeted fisheries. Prevention or even reduction of this component of the catch is often in the best interest
of the operator anyway to reduce gear damage or to minimize catches of species which are niot the most highly- priced.
Nevertheless, chondrichthyans are caught and are usually dead when the gear is retrieved. Without limiting the effort,
or designating areas that may not be exploited (i.e. large areas closed for fishing purposes - analogous to very large
marine sanctuaries that include extensive bodies of oceanic waters, the continental shelf and slope}, the solutions to
these problems will be difficult to resolve,

Conservation options such as regulating fisheries and controlling exploitation of numerous species will need to be
addressed by international fisheries when species cross national boundaries, or when landings are made in a particular
couni{ry but are caught elsewhere. It is questionable, however, whether the financial resources being directed at
scientific investigations of chondrichthyans are adequate to address these questions within an acceptable time period.
It may be necessary to implement some regulations prior to obtaining rigorous scientific data, as happened in South
Africa with legislation on white sharks. Unfortunately, such an approach would be more difficult when proposed
legislation is in conflict with the short-term interests of user groups, particularly if it involves intemational co-
operation. Nevertheless, conservation of chondrichthyans deserves urgent attention.

REGULATORY/MANAGEMENT FRAMEWORKS

Fisheries legislation in South Africa is concemed almost exclusively with commercial species and, in the case of
fishes, is focused on teleosts, with the exception of the laws extracted below from the Government Regulation Gazette
No 14353 of 1992, It should be noted, however that with the recent democratic elections, the Sea Fisheries Act is
currently under review and resulting legislation may be different from previous laws.

On 11 April 1991, the great white shark (Carcharodon carcharias) was given protection as follows:

13 (1} No person may, without the authority of a permit issued by the director-general, catch, attempt to
catch, kil or attempt to kill, any great white (Carcharodon carcharias): Provided that if caught and killed
unintentionafly, such shark shall be handed over 1o a fishery control officer as soon as possible. (2) No
person shall purchase, sell or offer for sale any great white shark (Carcharodon carcharias) or any part

thereof, or any product thereof,
The only other regulations concemning sharks are as follows:
25. Any person on board a fishing boat provided with refrigeration facilities -
(a) may dec"apr'rate, gut or cut off the tail of a shark caught by him before it is landed;
{b) shall retain the head, gut and tail of such shark in the refrigeration Jacilities until it is landed.

The use or possession of driftnets in South African territorial waters is outlawed. Some species may also benefit from
regulations goveming the use of certain gear types of the various fisheries, and others may benefit from existing

Tnarine reserves.

There are no bag, size or season regulations which affect sharks specifically, except for the following regulations;

47 (11) No recreational fisherman or any vessel not registered as a fishing boat, or any rock and swrf angler,
or any spear fisherman may on one day catch, attempt to catch or be in possession of more than 10 fish in

total of the species which appear on the exploitable list,
{12} The exploitable list consists of the following species:
More than 19 species of teleost fishes listed plus...

Elasmobranchs (subclass Elasmobranchii )‘ {excluding the great white shark).
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It should be noted that there are several provisions governing the number and size restrictions of numerous other
teleosts that are not listed in the present document. It also needs to be recognized that the sale of fish of any
description is restricted to commercial or semi-commercial fishermen, In practice, however, there is widespread

breakage of these laws,

In the 1992 regulations, 2 new permit was introduced:

49(2)¢v) shark fishing (L-permit).

CONCLUSIONS AND RECOMMENDATIONS

1. Data on fisheries landings and customs records should be accurately kept and validated periodically. Landings data
should be at the species level, and clear records of whether the recorded weight is nominal {or whole animal weight)
or dressed preduct need to be kept in order not to diminish the value of the data. Fishing effort should also be
monitored whenever possible. It is not feasible to monitor pattems in catches over time without this information,
Without checks, the strength and weaknesses of the data bases are unknown. It must be recognized that existing data

on shark fisheries are very limited, even in South Africa.

2. Qbservers should be employed o document catches and discards of chondrichthyans (and other species) on all
sectors of the fishing industry. This is important for both tocal fishermen and far scas fisheries whether they use
national or international waters. This kind of independent data is essentfial to assess long-term changes in catch

composition. Better information on the catch area would also be helpful.

3. The directed shark fishery should take a precautionary approach in order to reduce the pressure on sharks, in the
light of the absence of information about the current status of shark stocks.

4. When fishing technologists initiate projects aimed at encouraging new fisheries (e.g. shark fisheries in developing
countries), every attempt should be made (o initiate a data collection programme to track trends in the fishery.
Furthermore, the enthusiasm for such projects should be tempered with the realization that shark fisheries are highly
prone to overexploitation, and in many cases may be short sighted “quick fix” solutions that are doomed to failure
economically, with potentially far-reaching effects both on marine ecosystems and human communities,

5. Strategies for conserving chondrichthyans are urgently nceded. These will vary according to the life history
characteristics and ecology of each species. In some instances, large marine reserves may contribute to their
conservation but the vulnerability of deep water forms as well as freshwater, estuarine and shelf species needs to be
recognized. Investigations into the influence of exploiting nursery areas of chondrichthysns needs to be addressed.
Those species at the highest levels of food webs (e.g. great white sharks) probably have small population sizes and
may need particular aftention. Investigations into the various management options most suited to the various species
should be initiated immediately. An increase in research funding is urgently required to address these needs.

6. Urgent attention should be given to investigating the status of estuarine chondrichthyans in South Africa, This
group may currently be the most immediately threatened by developments inland and along the coast.

7. Research into altenatives to shark nets for bather protection should be encouraged, Furthermore, education is of
paramount importance. The public must be shown that sharks are not loathsome threats, but valuable components of

healthy ecosystems and that they represent a minute threat to humans,
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INFTRODUCTION

Madagascar is a tropical island country, 587 040 sq km in area with a population of some 13 million, of which about
30% live in coastal areas (Jain, 1995). Madagascar's coastal zone provides a wide range of marine habitats and hosts a
variety of species. With some 5 000 km of coastline, Madagascar has the potential to make a substantial contribution
to world fisheries trade, However, the fisheries of Madagascar are some of the Jeast studied in the Western Indian

Ocean region.

A recent review of statistics published by Madagascar's Direction des Ressources Halieutiques (DRH) and the EAQ
indicates that there was a sharp increase in total fisheries exports from the early to mid-1990s (Anon, 1995). Reported
exports rose from 7 8§02 métn'c tonnes (mt) in 1990, to 24 264 mt in 1994, an increase of 311%. Most of the increase
can be accounted for by increased exports of shrimp and frozen fish, with exports of other fisheries products such as
crabs, lobster (crayfish), tuna, seaweed, béche-de-mer, squid and shelifish remaining relatively stable over the same

period.
The total value of 1994 exports was Malagasy francs (FMG) 291 billion, or approximately US $97 million according

to government export documents, ‘The major importers of Malagasy fisheries products in 1994 were France (16 148
mt, including 11 129 mt of canned tuna, and 4 336 mt of shrimpy), and Japan (2 135 mt, mainly fish).

Madagascar's Exclusive Economic Zone (EEZ) has not yet been formally adopted, The proposed 200 nautical mile
zone is restricted in the Mozambique Channel owing to overlapping jurisdiction with Mozambigue and a number of
French island temritories: Ie Buropa, Bassas ds India, e Juan de Nova, lle Mayotie and Hes Glorieuses,

Although little was known of shark fisheries and trade in Madagascar prior to this study, available inforration
indicated that such fisheries were likely to be significant. The present study was therefore commissioned by
TRAFFIC International as a contribution to the wider 1996 TRAFFIC Network survey of shark fisheries and trade.

METHODOLOGY

The majority of information contained in thig Teport was collected through field investigations in Madagascar, The
author visited Madagascar during 1995 to coordinate research and conduct interviews, Field surveys of coastal
fisheries and trade were conducted at key fishing centres aronnd the coast of Madagascar by consultants from Cellule
des Océanographes de IUniversité de Toliara {COUT), based at Institut Halientique et des Sciences Marines (IHSM),
Univegsily of Toliara,

For the purposes of this study, survey zones were delineated according to logistical and transport considerations, and
desigred to incorporate; key coastal fishing centres, relevant Service Provincial des Ressources Halieutiques (SPRH)

offices, and one or more fishing villages.

Tabla 1
Survey zones of Madagascar by provincial and district boundaries
Zone 1 North Nortbwest: Mahajanga and Nosy Be
North: Antseranana ‘
Northeast: Antalaha to Tanjona Maseala
Zone 2 East Island of Ste. Marie -> Toamasina (formerly Tamatave) -> Manakara
Zone 3 Southeast Tolagnaro (formerly Fort Dauphin)
Zone 4 Southwest Toliara -> Manombo -> Morombe

(includes the coasthne from the viltage of Beheloka, 50 km south of Toliara, to Morombe.)

]

Zone 5 West Morondava -> Belo-Tsiribihina
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In addition, field surveys and site visits were carried out by the author on the island of Nosy Be, at Antalaha and Cap
Bst (Zone 1), Toliara and Anakao (Zone 4). Visits were made to all provincial DRH offices with the excepfion of
Fianarantsoa, and to a number of district offices. Interviews were conducted with government officials, fishers,
traders, and other knowledgeable individuals. Species identification was based on FAO identification sheets (Bauchot
and Bianchi, 1984; Compagne, 1984a; Compagno, 1984b), Staff at SPRH and DRH provided data and information on
shark fisheries, production, exports, local consumption and trade. Such data were not available for Zone 3.

The following rates of exchange were used to convert Malagasy francs {FMG) to United States dollars (S $): (1989)
1603:1, (1990) 1494:1, (1991) 1835:1, (1992) 1864:1, (1993) 1913:1, (1994) 3067:1, and (1995) 4450:1.

HISTORICAL OVERVIEW

Fisheries have a long history in Madagascar, but sharks have only recently become an important and highly valued
component of the catch. It seems likely that many sharks were taken as the bycatch of industrial fisherfes off
Madagascar's coast as far back as the 1950s, with longline fishing for tuna first undertaken in Malagasy waters in
1955. This fishery started in the north of the island, moving south down the east coast in 1958, spreading across to the
west coast during 1960, and circumscribing the entire Madagascar coast by 1961 {(Ardill, 1995). According t0 FAO
data, the fishery declined during the 1970s, apparently ceasing completely late in that decade and again in 1983 and
1989, while remaining sparse in the neighbouring waters of the Mozambigue Channel throughout the 1980s (Ardill,
1995). The longline fishery is seasonal, peaking in October and November, and occurs predominantly along the east

coast,

Purse seining began in 1984, and was initially concentrated along the west, northwest and northeast coasts near
Mahajanga, with a small fleet active west of Morombe. The purse seine fishing season is from March to June
{Rabeson, 1992),

FAQ Indian Ocean tuna fisheries data indicate that total catches in the Malagasy EEZ rose from 3 776 mt in 1986°to
10 000 mt in 1993 (Ardill, 1995). Pnnmpa.l tuna species caught are Yellowfin (Albacore) Thumnus albacares and
Skipjack Katsuwonus pelamis. ‘ ‘
Madagascar's shark fisheries are thought to have been relatively undeveloped prior to the mid-1980s, reflecting the
country's isolation from world markets, and the smaller size of the world shark fin market at that time. According to
Beurier (1982), sharks were not the subject of a targeted fishery in 1982, with harvest consisting primarily of bycatch
of juveniles up to 1.5 m. Evidence of some commercial trade of shark products during the mid-1980s is provided by
Dockerty (1992), who identified trade in shark fin from Madagascar reported in Customs data beginning in 1984, and
PFAG import data (Crispoldi, in fizt, 1995) showing trade from 1987 onwards,

An important market for Madagascar shark meat became accessible with the Iopem'ng of trade knks to the Comoros in
the mid-1980s. A directed shark fishery developed around the port of Mahajanga on the northwest coast of
Madagascar, in response to a strong demand for dried shark meat in the Comoros. ‘The Comoros market subsequently
stimulated shark fishing as far away as Antserariana {formerly Diégo-Suarez) in the extreme north and Toliara in fhe
far south, The dred meat produced by these fisheries could be transported long distances in the dry western climate
without degrading. The trade in shark fin in Madagascar also developed rapldly in the late 1980s in response to

increasing world prices.

CURRENT FISHERIES
The Madagascar Government Decree 94-112 of 18 Febrary 1994 (for the general regulation of fisheries) established
the following definitions for fisheries:

Traditional + fishing conducted on foot or in non-motorised vessels;

T
¥

Ariisanal  » fishing conducted using boats with motors of 50 horsepower (Hp) or less; and
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Industrial - fishing conducted using beats with motors of more than 50 Hp.

However, DRH data do not distinguish between traditional and artisanal fisherdes. Jain (1995) uses similar terms to

describe Madagascar's fisheries:
Traditional » fishers using canoes without motors and simple gear, comprising the vast majority of fishers;

Artisanal  « professional fishers often collecting catches from traditional fishers, and who use larger canoes

or launches with outboard motors; and

Industrial o fishers whose cateh is primarily for export, using large boats or rawlers and raechanised

equipment.

Total marine fisheries production for 1994 was 86 692 mt, of which traditional and artisanal fisheries accounted for
65 090 mt, or approximately 75% of the total (Table 2). These figures exclude subsistence catch, which goes
unreported, Industrial finfish fisheries (excluding tuna) accounted for only 2 511 mt (2.8%) of total fish production in
1994, Apart from sheimp trawling, coastal industrial fishing is less developed in Madagascar, and makes no
significant contribution to Madagascar's shark fishery or shark mortality (Gilbert pers. comm.; Rabenomanana, pers.

comun.).

Table 2

Madagascar fisheries production, 1986-1994 {mt) )
MARINE FISHERIES 25472 73 444 73 440 78 945 85 051 86 692
Industrial 11788 19244 18 500 20545 21 861 21 602
Prawns 6923 6 967 8 GO0 7163 8361 9091
Fish 4 865 2277 500 3372 3 500 2511
Tupa¥* - 10 (90 10000 10 000 10 060 10000
Artisanal and traditional 13 684 54 200 54 940 58 400 63 190 65 090
Prawns 483 2200 2200 2300 1300 3000
Crabs 444 1200 960 850 1160 1300
Lobster 234 310 440 550 360 390
Fish 12 523 50000 50000 50600 57 500 50200
Other - 490 1340 4700 2 930 10200
FRESHWATER FISHERIES# 30000 30000 27 500 27 500 30 000 36 000
Aguaculture - - - - - 688
Fish - - - - - 280
Prawns - - - - - 408
TOTAL PRODUCTION 55472 103 444 100940 106 445 115 51 117 5004

*official estimates
# as reported in 1995; revised to 119 987 {Anon., 1996b)

Seurce: Anon., 1995,

1. Traditional and artisanal fisheries

i. Composition and size of the traditional and artisanal fleet

The coastal fishery is primarily "pirogue” or cance-based, with the use of outboard motors rare, DRH fisheries data
do not distinguish between artisanal (motorised craft) and traditional (non-motorised) pirogues.

Fisheries surveys in 1995 and 1996 identified some 22 000 pirogues used by approximately 50 000 fishers {Anon.,
1996a). This represents a four-fold increase over an earlier FAO estimate of 5 GO0 pirogues in 1982 (Beurer, 1982),
More detailed information on the number of pirogues in use was only available for Morondava and Toamasina, An
overall 7% decline in the number of boats in Morondava was noted since a survey was conducted in 1988, the
numbers to the north decreasing by 17% while the numbers to the south increasing by 29%. This was attributed to the
disappearance of the "farafatse™ tree Givotia madagascariensis, which is traditionaily used for hull construction in
southwest Madagascar. In contrast, the number of pirogues in Toamasina, where rainforest hardwoods are used for

pirogue consituction, increased by over 30% 1o 4 349 (Anon., 1995).

FAQ estimated that there were only 100 artisanal fishing vessels in 1982, with these being concentrated in the north
{Beurier, 1982). A DRH official believed that there has been only a small increase in the number of artisanal vessels

104



TRAESE 1h gHARY

in recent years (Rabenomanana, pers, comm.). Jain (1995) found that there was very little artisanal fishing activity in
Toliara and, citing the overseas development agency, Deutsche Gesellschift Fiir Technische Zuzammenarbeit (GTZ)

information, noted that there were 11 artisanal fishing vessels in Nosy Be.

Ii. Distribution of fishing effort around Madagascar's coasts

The number and distribution of fishing pirogues should provide an indication of fishing effort along Madagascar's
coasts once the breakdown of the most recent DRH pirogue census is complete. One study stated that 50% of all
fishing pirogues are found in the Province of Toliara (Ramanarivo, 1990}, which extends from the southeast comer of
Madagascar to approximately 150 km north of Morondava in the west, almost 2 third of the total coastline, There
were no reporis of artisanal fishing in Toliara. Fishing intensity is also high in the northwest, around Mahajanga, and

artisanal fishing has been reported
as taking place in this area. The
density of pirogues is lower along

Table 3

the cast coast, where sea conditions

are rougher and where a larger
proportion of the population is Suarez)

engaged in agriculture, Northwest Nosy Be 2300
North Mahajanga 4 800
Fisheries production data for 1988, West Belo Tsiribihina 236
v, " West Morondava 265
reviewed by Raboanrjaona (1989), Sonthwast Morombe 3
similarly show the highest fisheries Southwest Tolara 770
production in the northwest and Southeast Tolagnaro (Fort_Dauphin 202
. . Fast Toamasina : 430
Toliara, as shown in Table 3, Northeast Vohermar 5%
TOTAL 9326

Of all fishing centres, Mahajanga

records the highest production of
shark meat and oil, as well as
significant quantities of shark fin,
As can be seen in Table 4, several

Table 4

Source: Raboinrajaona; 1939,

Reported production of shark and ray praducts for Mahajanga, 1990 to

1994 (kg)

hundred tonmes of shark meat as
Shark meat 313740 570905 8233 271940 17.692

well as several tonnes of shark fin
and oil were produced in the early Shark fin 6000 6809 4 860 4770 4221

. Reported  declines i
1990s.  Reported declines in o o 6256  |12865  [16309 . —
production in 1992 may reflect in
pait a decrease in data quality Ray meat 5243 1066 — — -~

owing to political unrest at that

Source: SPRH, Mahajanga,

tme. It also appears that data
showing the production by the one industrial shark fishery identified, the company Somapéche, are not incladed in

1992 data.

i, Subsislence versus commercial fishing

It is difficult to draw a distinction between subsistence fishing and fishing for financial gain, and similarly between
directed and non-directed fishing. While there is a subsistence element fo most fishing trips (since the fisher will sat
aside some of the catch for histher family or friends), in practice the primary motive of fishing is to catch fish for sale.
This is particularly true with respect to any sharks that are caught. It is important to note, however, that while most
marketable shark fin enters the trade, much of the meat is retained for home or local consurnption. This meat is not

generally recorded in official production statistics, ° ,
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There is a small but growing artisanal shark fishery in the northwest, primarily undertaking line fishing, and another in
the northeast around Maroantsetra. In addition, a sinall (probably about 5%) but growing proportion of traditional
fishing boats throughout the coastal areas are specifically seeking sharks as a comporent of the caich.

iv. Traditional fisheries
Traditional fishing techniques do not vary greatly between regions. Two types of fishing vessel are used:

Monohull pirogues of 6-7 m without balancers, sometimes equipped with 2 small sail of 1-1.5 sq m for use
in a following wind. These are used on the east coast, from Tolagnaro to Sambava;

Monohull pirogies of 4-8 m with a balancer, with a square or triangutar sail. These are used on the west

coast, from Toliara to Anfseranana.

The main fishing gears used are monofilament lines of 23-100 kg strength; nets with a mesh of about 20 cm known as
“jarifa"; finer meshed nets; and, in Soatals and Cap Est, a submerged gear of suspended lines with hooks.

V. Line fishing

Line fishing is rarely targeted at sharks, since large sharks can so easily wreck precions gear. Relatively few fishing
teams in Madagascar are using motorised launches fo catch sharks by line fishing. However, line fishing from
pirogues does make a significant contribution to the catch of small coastal sharks and reef sharks, Small fish, Tiving or
dead, are preferred for bait, but meat from larger fish or offal, such as beef heart, is also used. Catches vary from one
to three sharks per day's outing, iIncreasing in the warm season (Qctober to March), when catches by fishing teamns can
reach 10 sharks per outing. Teams consist of two or three fishers per pirogue.

vi. Net fishing

Net fishing is used to catch the full range of large edible fish species, and is not targeted specifically at sharks,
However, shark capture can be an important incentive, and has become the prime motivation for jarifa fishing in some
areas. Jarifas, which are not in widespread use owing to their relatively high cost, are typically up to 100 m long, but
may be as much as 250 m, such as those used by fishers from Anakao near Toliara (southwest). A diagram showing a
typical jarifa is provided in Figure 1. Net baits used inchude tongues of large fish (e.g. tuna, trevatly, rays), whole fish
{e.g. sardines} and freshwater eels,

Figure 1
“Jarifa’” shark fishing net used by traditional fishers

Float Net length: 50 - 250 m Float
[P T T 7] net
net mesh size ~ 20 cm depth
2-5m
N |E |T
| I Light battast gap between net and sea'bed 2-4 m ) Heavy ballast
2:5Kelon . 0 ST BUAL B B D e o kg s

Typically, the fishers will depart easly in the moming and travel several kilometres out to deeper water (up to about 50
m). The net is set and usually left for one night, sometimes several nights, and then pulled up and the catch removed,
Most sharks are dead or near death at the time of collection; hence, fishers can take large sharks in small pirogues.

In general, fishers reported yields of 4-10 sharks per net per night. In Zone 5 (West) fishers repoited catches of 10-20
sharks per net per night in the warm season of 1992, declining to 1-3 sharks in 1995. Two commercial fishers in the
Mahajanga region claimed that a traditional fishing team could take up to 200 kg of fin in a season of three months,

"using a pirogue and a crew of threg,
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vil. Set hook and line fishing

An alterhative to the farifz was observed in Antalaha, a village south of Cap Est, where nets have been replaced with a
line of suspended baited hooks up to 200 m in length, each supported by a buoy. 'The apparatus is fixed at each end to
the sea bed with anchors, The hooks generally hang close to the sea bed at 20-30 m. This type of gear needs rmore
maintenance than a net, and requires a heavy steel line and large hooks which are expensive to obtain and manufacture
in Madagascar. Similar gear was observed by Durbin (1994) in use at Soalala.

viii. Species composition of traditional fisheries

Based on interviews with fishers and direct observations, a minimum of 30 chondrichthyan species are taken in coastal
shark fisheries, including 25 species of sharks, several rays, Giant Guitarfish Rhynchobatus djiddensis and sawfish
Pristidae spp. (Table 5). Local names for the same species were found to vary from one village or region to the next,
for example six local names were identified for Blacktip Reef Sharks Carcharhinus melanopterus. The actual species
being referred to by a given name could not be determined in a number of cases, with a total of 15 additional local
names used in Toliara alone. However, it is believed that the 13 shark species identified in the fisheries of the Toliara

region are fished in significant quantities.
The species composition of shark catches varied between regions, although two species stood out as a universal

component of the catch: Blacktip Reef Shark and Scalloped Harmmerhead Splyrna lewini, the latter especially in the
north. The resulis of interviews with fishers regarding the species most commonly represented in the catch are

presented in Table 6.

Table 6
Commonly fished shark species in Madagascar's fraditional fisheries

Zone 1 (NW/N/NE) | Scalloped Hammerhead Shark Sphyrna lewini; Blacktip Reef Shark Carcharhinus melanopterus;
Smalltooth Sand Tiger Shark Gdontaspis ferox; Spot-tail Shark C. sorrak; Gray Reef Shark C.

amblyrhynchos
Zonz 2 (B) Silky Shark C. falciformis; Blacktip Reef Shark; Scalloped Hammerhead Shark
Zone 3 (SE) Silky Shark; Blacktip Reef Shark; Oceanic Whitetip Shark C. longimanus
Zone 4 (SW) Oceanic Whitetip Shark; Gray Reef Shark; Spot-tailed Shark; Smalltooth Sand Tiger Shark; Scalloped

Hammerhead Shark; Blacktip Reef Shark; Grey Bamboo Shark Chiloscyllium griseum; Zebra Shark
Stegostoma fasciatim; sawfishes Pristis spp.

Zone 5 (W) Silky Shark; Blacktip Reef Shark; Pigeye Shark C, amboinensis; Scatloped Hammerhead Shark;
Smalltooth Sand Tiger Shark

Regional summaties for the traditional fishery:
Zone 1 (Northwest, Norih, Northeast)

In the north and northwest, the sea is warm and weather conditions good most of the year. The northwest accounts for
the greatest amount of shark fishing and shark product trade in Madagascar, especially via Mahajanga.

The most commonly fished species in Antserarana are, in order of importance: Scalloped Hammerhead Shark,
Blacktip Reef Shark, Tiger Shark Galeocerdo cuvier and Smalltooth Sand Tiger Shark Odontaspis ferox. Of the rays,
the most commonly fished species were Thomback Ray Raja clavaia and Blue Spotted Fantail Ray Taeniura lynna.
To the southeast, at Cap Est, only cne fisher could be found who fished traditionally. The catch was almost entirely
small Scatloped Hammerhead, and might typically amount to six sharks per outing. Interestingly, the Giant Guitarfish
was regarded as taboo and not fished in the area. A trader reported that the traditional fisheries of Maroantsetra catch
small Scatloped Hammerhead, with at least 10-15 per day sold on the local market. Maroantsetra has also been
reported 1o be an important area within Toamasina for shark fishing (Kroese, pers, comm.).

Zone 2 (Easl)

Fisheries in this region are growing, as indicated by the increase in the number of pirogues reporte& for Toamasina
Province above. Silky Shatk Carcharhinus faleiformis is the main shark species caught,
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Carcharhinidae
Carcharhinus falciformis
Fr.; Requin soyeux

Eng.: Silky Shark

Lavaoro

Atsantsa

Anltsingéra

androromy

Atsantsa
vato

Atsanisa
{=Antsigdra)
"boeing"

C. albimarginatus
Fr.: Req. pointe blanche
Eng.: Silvertip Shark

Anisingdra
"boetng"

Atsantsa
"tergal™

Atsantsa
"boeing"

C. melanopterus
Fr.:Req. pointe noire
Eng.:Blacktip Reef Shark

Mentitehoky

Maintepate | Maintepate

Maintipaty

Botramavo

Botramavo
{present at
Cap Est)

Antsingoa
fasina

Atsantsam
ary

Alsantsa
"boeing"

C. longimanus

Fr.: Req. ocdanique
Eng.: Oceanic Whitetip
Shark

Bevombolsy
Belay
Besofy

Akiomeso] Akio meso

Most
COomm,
shark at
Cap Est

fnisingbraed Atsantsa

Atsantsara

"boeing™ rany

C, sorrzh
Fr.: R. & queus tachetée
Eng.: Spot-tail Shark

[Aldo fesoke] Akio fesoke

Akio fesotse
present

Atsantsamt
ahona

C. amblyrhynchos
Fr, requin dagsit
Eng. Grey Reef Shark

C. Himbatus
Fr. Requin bordé
Eng. Blacktip Shark

C. amboinensis .
Fr.: R. balestiine
Eng.: Pigeye Shark

Akio beloha
= grosse
téie

Dofokoro

Present
and
caught at
Cap Est

C. brevipinna
Fr. Requin tisserand
Eng. Spinner Shark

Reported to
be commeon
by one
trader

Galeccerdo cuvier
Fr.: R, tigre ,
Eng.: Tiger Shark

Vasian-dahy

}_.ay vanda

Absent
according to
1 fisher

Akio kary

Present
and
caught at
Cap Est

Antsingdra
"rigre”

Atsantsa
vandana
Atsantsa
vahona

Atsantsa
vandana

Negaprion acutidens
Fr: R.n limon faucilte
BEng: Sicklefin Lemnon
Shark

Present
and
caught at
Cap Est

Prionace glauca
Fr.: Peau bleve
Eng.: Blue Shark

Anmisingdra
firaka

Loxodon macrorhinus
Fr. Requin sagiin
Eng. Sliteye Shark

present

‘Triaenodon obesus
Fr.: R, corail
Eng,: Whitetip Reef Shark

Alsanisa
satrana

Alsantsavy
Atsantsama
hery

Alopiidae

Alopias vulpinus

Fr.: Renard

Eng.: Thresher Shark

Antsingdra
firaka

Ambéso Sarsatrana

A, superciliosus
Fr.: Renard A gros yeux
Eng.: Bigeye Thresher

Tomanima-
nente

‘Tomanima-,
nente

Garamaso

Antsingbraet

Ambbso Sarisatrana

Sphymidae

Sphyma lawini

Fr.: R. marteau halicome
Eng.: Scalloped
Hammerhead

Satraha
Amama

Akio Akio viko
viko
Palapalan-
doha

present
Akio viko
Palaloha

Antendro-
maso

Anterdro-
mase

Antendrg-
maso

Antendro-
maso

Antendro-
maso
Satrana
Sorokay

Sorokay
Satrana

8. mokarran
Fr.: Grand requin martean
Eng.: Great Hammerhead

Satraha
Amama

Akio
viko
Palapalan-
doha

Akio viko

Akio viko
Palaloha

Antendro-
maso

Antendromaso

Antendeg-
maso
(rare at
Cap Esty

Antendro-
maso

Antendro-
maso
Satrana
Sorokay

Sorokay
Satrana

Stegostomatidae
Stegostoma fasciatum
Fr.: R. z&ébre

Razan-
kiahia
Renico

Akiontsaka] Akiontsaka

Andrangita
Tandaly

Present but
venerated or
taboo

Ambdso

Ambbso Vontsora

vandana

Eng.: Zebra Shark
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inglymostomatidae
inglymostoma
-evicaudatum

t.t R, nourrice 2 queue
yurle

ng.: Short-tail Nurse
aark

Vorilse Voritse

ebrius ferrugineus
£.: R. nourrice fauve
ng.: Tawny Nurse Shark

Valovomb-
otse

(Valovombatse:

Ambéso

Valorirana
Satrana

hiniodontidae
hiniodon fypus
«.t Requin baleine
ng.: Whale Shark

Ingahibe

Alkio
trozo

Akio kary

dontaspidae
dontaspis ferox

= R, féroce

ng.: Smalltooth Sand

Akie foty | Akio foty

Akdo fety

present
(requin blanc)

iger

amnidas

urus oxyriincus

=.: Tavpe bleue

ng.: Shorifin Mako Shark

Bevombolsqd Bevombotse

emiscytlidae
hiloscylliue: griseum

-2 R. chabot gris

ng.; Grey Bamboo Shark

Hiahia Hiahia

Hiahta

[yliobathididae

elobatus narinari

=1 Aigls 1opard

ng.! White-spotied Eagle

Korombe

ay
ajidae

aja clavata
hemback Ray

Makoba

Makobo

asyatididae
aeniura Jymna
og: Blue Spotted Fantail

Faimbilany

Faimbaltany} Faimbalany

Fay

Fay

ay -
hynchabatida
kynchobatus djiddensis
ag: Giant Guitarfish

Lafitany

QOccasion-
ally
caunght,
but
considered
tabao at
Cap Est

istidae
stis spp.

Vava

Vavi Vava

Vava

present

Requin scie

1g: sawfishes

sal

12

15 13

13

6

8

4

11

11

4

Note: Malagasy names are those pr
information obtained by the author, with “present

ovided 1o researchers during the field surveys. Comments in Engtish indicate additional
" denoting that the species is fished in the area indicated.
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Shark fishing on lle Ste, Marie is incidental to ordinary fishing activities, and the catches are small, with fip
production as little as 300 kg per year according to one trader. Shark fishing is more important in other parts of the
east Coast, however, as evidenced by production data for meat conspiled by SPRH, Toamasina, which covers several
tmajor fishing areas, and is discussed in more detail below.

Although not mentioned in a 1988 socio-economic fisheries survey for Manakara (Rafalimanana, 1988), shark fishing
is now significant in this area, Several villages were found to have fishing teams fishing almost exclusively for sharks,
Several nets of 100 x 2.5 m are used and catches can be high (4-135 sharks per outing). Carcasses are often discarded
and only the fins kept. Shark fishing is undertaken in hoth shallow and deep water,

Zone 3 {Southeast)

were hospitalised after eating shark meat, which led fo an order by the local SPRH banning any shark fishing or trade

in shark products.

Zone 4 (Southwest)

Although the southwest js dry most of the year, high winds and swell often interfere with fishing, As aresult, fishing
pressures are not as constant as in the northwest except in protected lagoons. Directed shark fishing has developed

sale of fin has become a significant component of fishers' incomes, Shark fishing is not considered easy by fishers,
i]owever, with the resnlt that the percent of those fishing sharks is stili relatively low compared to other fisheries, For
example, there are only four teams regulatly fishing for sharks in Anakao, one of the larger fishing villages to the
south of Tolia:a,-represenrmg about 5% of all fishing teams in this village,

¢m mesh made in the village from 5 mm T0pe, spanning up to 200 m. Nets are expensive (FMG 1-2 million each,
about US $220-440) and theft of gear is widespread. Catches vary greatly. Shark fishing is more productive further
south where the densities of fishers are lower. This is said to be where the biggest come from, especially from
Itampolo.

Production in the Toliara region is substantial, as indjcated by SPRH data for meat production, which show that in
1994, 11 mt of fresh meat were consumed locally in Toliara town, and 36 mt of meat produced for the province as a
whole. AHowing for the fact that only larger sharks tend to be reported ('Randrianauﬁarana, pérs. comm.), the total
Production of shark meat is likely to have been much higher,

Zone & (Wesl)
In the Menabe region (Morondava to Belo-Tsiribihina), fishing with shark neis is intensive in the warm season

(November-March). The fishing is entirely traditional in nature, motorised artisanal and industrial fisheries not having

been established, . ,
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ix. Artisanal fisheries

The artisanal fishery differs from the traditional with respect to both vessels and fishing gear used. Artisanal fishers
use wooden or fibreglass hulled launches, with outhoard or inboard motors of up to 40 Hp and crews of up to six
fishers. Such vessels may either trawl or use Ionglines. Baits used are similar to those in the traditional fishery.

Fishing locations are farther offshore, at depths of 50-120 m.

Artisanal fisheries are in general poorly developed in Madagascar and have been the subject of several fisheries
development projects. Artisanal fisheries appear to be better developed around Mahajanga, but no precise data are
available on the size of the fishery. Japanese-Malagasy projecis to promote the development of artisanal fishing
through co-operatives in Mahajanga have been disappointing, with catches being lower than expected (Ramanantsoa,

1990). Artisanal fisheries were not identified in Zones 3.5.

Zone 1 (Northwest, North, Northeast)

Mahajanga

The Mahajanga region has the highest concentration of small-scale shark fishers in Madagascar, operating from
motorised launches "vedettes” at numerous sites between Cap St. André and Antseranana, Artisanal shark fishing
centres in the area include Cap St. André, where at least four boats owned by the French company Coremadec, have
been operating. Other shark fishing areas are Soalala, Besalampy and Tamborano, where according to fishers, yields
of 200 kg dry fin in three months have been reported for a single three-person boat. One fisher reporied fishing out of
Marmandia with two boats, with fin yields said to be 200 kg per month.

Vessels operating from Mahajanga typically undenake four to five day outings targeting white fish and shark for the
local market. Owners typically regard shark fin as a crew's perk. Each trip might yield 10-15 kg of wet fin, based on
an estimated 1 kg fin for every two sharks caught, One fisher using a vedette to fish shark from 1993-1994 was said to
have obtained up to six sacks of dry fins from one to two weeks fishing, equivalent to about 250-300 kg of fin per trip,
although this claim could not be corroborated. A collector in Ambanja (Northwest) reported that launches operating in
the area could produce up to about 50 kg of shark fin per "several-day outing”, while commercial fishers from

Mahajanga reported taking only 10-15 kg of wet fin in a similar period.

The species caught in the largest numbers were Scalloped Hammerhead Sharks and Smalltooth Sand Tiger Shark.
Sawfishes were commonly caught in the past, but are said by fishers to have become rare owing to intensive netting
across estuaries. Zebra Sharks Stegostoma fasciatum are caught occasionally but are considered to embody a human
spirit and are therefore taboo. A trader in Ambanja indicated that motorised launches fishing further out off the
northwest coast would take mainly Pigeye Shark (or "akio beloha"y Carcharhinus amboinensis, Blacktip Reef Sharks
(and/or others), and Oceanic Whitetip C. longimanus, as well as both Scalloped Hammerhead and Great Harnmerhead

Sphyrna mokarran,

Nosy Be

Nosy Be has not traditionally been a centre for shark fishing. However, this may change as a result of a GTZ project.
The project is secking to develop the practice of fishing with smalt gill nets (5 x 80 metres, 16 cm mesh). The aim of
the project is to increase production of the artisanal fishery and to make it more efficient. GTZ provides training in
fishing but not in marketing. The main activity of the project is to provide shark fishing nets to fishers at a low price
(1 million FMG, or US $220) and on favourable credit terms, together with instruction in use. In return, fishers must
provide catch data. Training is also being given to women in net-making and repair, with the intention that fishing
communities should produce their own nets. By December 1995, 171 nets had been issued to fishers in the region,

and the project is now starting to invite trainees from other parts of Madagascar,

111



FRARZ B SHAZHS 24D 3uanw PROBACTS 10 THE WESTSan TEBIRN AUD SOBTNEAST ATLauTie AELRNS

Fishing rates remain low, at 11 days per fisher month. Even so, the project increased average individual fishing
incomes from US $10-15 to US $150 per month, a tenfold increage, According to GTZ project staff, there was a clear
correlation between shark fin prices and the number of fishing trips made by fishers {(Alain, pers. comm.).

Motorised teams caught up to 11-20 mt of fish per year per boat. Catch ratios were: shark (53%); king fish
' Scomberomorus spp. (20%); rays (7%}); and others (20%). This would suggest a catch of 5-10 mt of shark per
motorised boat per year. ‘The reported total catch was 81 mi in 1991, nearly doubling to 153 mt in 1992, and fising
again to 207 mt in 1993 (Rabarison, pers. comm.),
Based on the average catch rates above, this indicates that over 100 mt of sharks were taken in 1993, and an additional
14 mt of rays. The GTZ project has been testing a protatype shark fishing boat with 10 nets, two longlines and 80
hooks. Catches were almost exclusively sharks - reaching 13 mt in five months {(Heinz, pers. comm.). I such vessels
become readily available, this could act as a catalyst increasing shark fishing in the region,

Cap Est

Until recently, two artisanal shark fishers operated regularly from this site. The main species canght were Oceanic
Whitetip, Blacktip Reef Shark, Pigeye Shark, Sicklefin I.emon Shark Negaprion acutidens and Tiger Shark,

Maroanisefra
There are substantial artisanal shark fisheries, particularly around Maroantsetra in the Baie d'Antongil. Recent reports
indicate that these shark fisheries are expanding, with a new colony of about 100 shark fishers established at Cap

Masoala since November 1995 (Kroese, pers. comm.),

Zone 2 (East)

In Manakara, a local flotilla of eight boats with outhoard motors was recently financed by the local Catholic mission,
permitting fishing over a range of 80 km. Fishermen confirmed that sharks would be targeted. ,

2. Commercial Fisheries

i. Directed

The only known directed industrial shark fishery is the Mahajanga-based Somapéche, a Japanese-Malagasy company.

PFrom 1990-1992, Somapéche conducted deep sea shark fishing around the French island of Juan de Nova, The
fishery was directed at an oil-bearing shark known as “requin marron", literally "brown shark”, The species has not -~
been determined. The fishery was closed in 1992 when France exercised its jurisdiction over the EEZ around the
island,

Somapéche data for 1991 and 1992 relate principally to this fishery {Table 7). With the exception of February 1991,

the data show a steady ratio of meat to oil production averaging 1.6:1, suggesting that Somapéche was consistently
processing whole sharks during this period. Somapéche production data for subsequent periods were not available,
consistent with closure of the Juan de Nova shark fishery.

Table 7

Production of shark meat and oit

=5

cihi
685 -f 1357

meat

876 1 687

1991 | oil 433 {374 353, [ 991 738 2623
ratio 1.6 36 L5 1.1 1.9 1.5 Lé
meat 1880 1449 [425 [1783 [d420 132 844 5022 | 584
1992 | oil 615 | 851 206 [1019 2649 |1688 3135 1384
ratio 14 171 2.1 1.7 1.7 1.6 1,5

Sowrce: SPRH, Mahajanga
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The current extent of Somapéche's fishing activities were not established in the present survey. One fisher claimed
that Somapéche engages in shark fishing and exports mainly shark meat, oil and fin, with fishing operations extending
as far south as Morombe, near Toliara. Government staff provide conflicting reports on Somapéche's activities,
however, with allegations that Somapéche boats tend to discard shark bedies, retaining only the liver and fins,
contrasting with the opinion that Somapéche is acting primarily as an exporter of locally purchased fisheries products

and is not significantly engaged in fishing.

ii. Bycatch
According to DRU staff, the only industrial fisheries capable of taking shark as bycatch are the shrimp fishery
{domestic fleet) and the tuna fishery (foreign fleet).

Madagascar has 2 substantial coastal shrimp fishery, which is open from February to November and mainly
concentrated in the northwest, The number of trawlers in the shrimp fleets are as follows:

Mahajanga region:  approximately 39 (Somapéche, about 30; Péche Export, 4-5; Refrigipéche, 4-5)
Nosy Be region: 13
Morondava region: 24

Toamasina region: 8

There are approximately 50 large trawlers involved in the fishery, many of these concentrating their efforts in the
Morondava region. Approximately 75% of the total fleet are 6perational at any time during the nine-month shamp
fishing season (Randriamiarana, pers. comum.). There are approximately 24 smaller trawlers (25-’15 Hp), which
mainly work in the Mahajanga region. Two professional shrimp fishers working on large trawlers described the

fishery in relation to sharks as follows:

A total of 30-60 days are spent at sea per large trawler per fishing trip. At the start of the trip, eight one-
hour trawls are made per day, changing to three three-hour trawls per day by the end of the trip. Trawlers work 12-20
days at the trip's beginning 10 land 20-50 mt of shrimp, with as few as five or six sharks netted, or about 0.03-0.06
sharks per trawl, The bycatch of sharks per trawl increased towards the end of the trip with increasing trawl times,

At the end of the season the trawl may contain as little as 20 kg of shrimp, sometimes with sharks. At this
stage the value of the sharks may exceed that of the shrimp; the crew is generally permitted by the captain to share the
fins as a bonus, The shark carcass is usnally discarded, especially early on in the frip.

Shark bycatch is said to vary by region as well as
trawl duration. Near Cap St André to the south of
Mahajanga, up 1o 8-10 sharks may be taken in a three-hour
trawl. In the north, towards Nosy Be, bycatch is rarely more
than three sharks, and often zero.

The fishers stated that the size of sharks caught as
bycatch tends to be smal, although they were not able to
give length estimates. However, since irawling is carried out
in shallow water, the caich is unlikely to include large
pelagic sharks. A DRH official suggested that since damage
to gear by sharks was unknown, any sharks caught must be

of small size (Randriamiarana, pers. comi.),

) . A . Shark fin hanging above shop counte
Rough estimates of shark bycatch associated with the shrimp Eine De};,,.a Ros;

fishery based on DRH fleet data combined with information provided by the shrimp fishers indicate that bycatch as
a result of the shrimp fishery could involve from several hundred to over 100 000 sharks each year.
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However, DRH believes that the bycatch of sharks by shrimp trawlers is far closer to the lower estimates, probably not
mwre than 0.5% of the total catch (Randriamiarana, pers. commt.).,

Jain (1995) cites a 1994 FAO study stating that over 30 000 mt of fish are caught as bycatch in Madagascar's shrimp
fishery each year, However, the species composition of this bycatch is not described. Jain {1995) notes that 70% of
Madagascar's shrimp exports are caught within two miles of the coast, despite there being a prohibition of commercial
trawling in this area. Schultz (1989) estimated that 0.5% of total fish bycatch in a semi-industrial Mozambican shrimp
trawler fishery operating in shallow waters and bays was composed of chondrichthyans (sharks and rays). This figure
agrees with the estimate of Randriamiarana (pers. comm.), above. Schultz (1989) estimated a somewhat higher figure
for the chondrichthyan bycateh of industrial shrimp trawlers fishing Sofala Bank, at 1% of total catch. Applying these
figures to the shrimp fishery bycatch estimate provided in Jain (1995) would suggest that Madagascar's shrimp fishery

may take in the order of 150-300 mt of sharks and rays per vear.
Rabarison and Raveloson (1990} record the composiﬁon of bycatch for shiimp trawl data gathered between 1983 and
1984 and again from February to June 1987, using a 20 m trawler. ‘The area covered was from Antseranana, south to

Cap St André and on to Maintirano. Most of the species represented in the bycatch were fish characteristic of sandy-
bottormed waters, Sharks were not reflected in the bycatch dara, indicating that they represented less than 1% of the

bycatch (Randriamiarana, pers. comm.).

It should be noted that the shark fishing season (when sharks are commonly considered to be more abundant in
nearshore areas) and the shrimp season overlap but do not coincide - the shrimp seasen peaks in March and is closed
from 15 December to 15 February, while shark fishing is concentrated in the period October to Febrary,

Better data are required to produce a more accurate estimate of the bycatch. On the basis of present information, it
seems likely that bycatch of sharks and rays is in the order of several thousand sharks per year,

Peiagle tuna and driftnet fisheries
The majority of pelagic fisheries in Madagascar's EEZ, target tuna, and can be divided into two general categories;

(i) a longline tuna fishery comprising a minimum of 40 licensed, and possibly up to 300-500 unlicensed
vessels from Taiwan, Korea and China operating mostly in the southern half -of the Matagasy EEZ
(Rabenomanana, pers. comm.); and
(it} a licensed Furopean purse seine fleat operating in the northem part of the Malagasy EEZ and Seychelles
waters, comprising about 60 vessels and operating from January to May.

According to Ardill (1995), the total 1993 catch of (una in the Malagasy EEZ was 10 000 m, a figure equivalent (o a

DRH estimate for the same year, and probably derived from the same,

Longline fishery

Longline vessels working in the Malagasy EEZ are of a size capable of taking an estimated 500-700 mt of funa per
year {Gilbert, pers. comm.; Rabenomanana, pers, comm.), and operate year round. Tuna fishing with longlines has
been demonstrated to result in significant shark bycatch, with an estimated catch rate ranging from 1-10 shatks per
1 000 hooks for the Indian Ocean (Bonfil, 1994), Based on data from the' Taiwanese lengline fishery, Bonfil (1994}

estimates the average weight of sharks caught as 38.2 ke,

Gilbert (pers. comm.} provided available longline bycatch data, very few of which showed shark bycatch. However,
data showing shark bycatch (undated) indicate that it is sizeable:

42 metre 1200 Hp vessel of 473 mt (10% of catch was sharks)
40 metre 850 Hp vessel of 376 mt (11% of catch was sharks)

52 metre 1600 Hp vessel of 798 mt (6% of catch was sharks)
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Although insufficient data are available to make a gross estimate, it is clear that both the licensed and unlicensed tuna
longliners are taking significant numbers of shark as bycatch in the Malagasy EEZ.

Shark bycatch of the European purse seine fleet

Fishing with purse seines takes relatively smaller numbers of sharks as bycatch (Pearce, pers. comm.), but would stlt
be appearing te contribute to the shark catch in Malagasy waters. Shark fin traders in Madagascar stated that some of
the fin in trade originates from French and Spanish tuna purse seiners which land their catch at the canning plant in
Antscranana. Sharks are finned at sea and only the fins are brought ashore. They said that the fin was regarded as a
perk of the fishers, and is fraded at the porf and transported to the Antananarivo for export. They said that no
Certificat d'Origine et de Salubrité (COS) were issued in Antseranana, and no disclosure given of shark bycatch by the
ships to Malagasy authorities. One trader stated that such vessels Ianded up to 200 kg of fin per stopover, without
clarifying whether this was wet or dry weight. French and Spanish tuna purse seiners made increasing numbers of
stopovers in Madagascar in the early [990s, rising from 62 in 1992, to 110 jn 1994,

Two traders commented that fin from the purse seine fleet lacked bulk and had a low fibre content. One trader
described fins as being of all sizes including long ones (> 25 cm) with a white tip, suggesting that Oceanic Whitetip is

a component of the catch.

3. Recreational Fishetles

Overall, catches of sharks in recreational fishery (sport fishing) are considered to be negiigible in Madagascar.
Significant recreational fisheries occur only on Nosy Be (Northwest), where about five fishing boats operate regularly,
and the total recreational catch is unlikely to exceed 100 sharks per year (Toussaint, pers. comm.). One fisher stated

' that the recreational catch was primarily targeted at large teleosts (e.g. mariin, sailfish, dorado) and that sharks were

rarely caught. Of those that were caught, specimens over 35 kg were allegedly released, with only small sharks kept
for eating, mostly Blacktip Reef Shark. Their fins were removed by staff for sale,

There is also a small amount of recreational fishing at Ste. Marie (two boats) and Toliara {one boat). Shark catches at
Toliara are likely fo be less than at Nosy Be (Feldman, pers. comm.).

UTILIZATION AND TRADE

Sharks are used for food and as a source of oil and cash income (Figure 2). Shark meat is consumed locally as well as
dried and exported. Although oil is exported on a small scale, most is used or sold locally for wood waterproofing
treatment and other applications. Dried shark fins are exporied in Iarge volumes to Jucrative markets in Asia,
primarity Hong Kong and Singapore. Skins are litfle used, the expertise for tanning them being scarce or non-existent
in Madagascar. Shark teeth, jawbones and the saws of sawfish are sold locally to tourists in most areas, There was no
evidence of any international trade in ray products, although it is likely that some dried ray flesh enters trade as drded

shark meat.
Figure 2 ]
Use of shark products after capfure in the traditional and artisanal fisheries
[ carTiRE ] .
IMeat, liver I Fin I Ilaw cartilage I skin
Local | Sale in Sold in nearest Collector Commercial Sale to ’ Disposed Mostly
consumption village accessibie market in village traders tourists of disposed
of
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Data on fisheries production and trade are compiled locally by SPRI offices and centrally by.-DRH. Data collection
was disrupted periodically during the political transitions of the early 1990s, with the result that data are not available
for certain provinces in certain years, with it also likely that those export and trade figures that are available are

incomplete in some cases.

Production data reflect the fresh weight of shark products reported to SPRH by fish merchants in the province,
including market vendors. These data exclude products consumed or sold focally without passing through a market.
Export data are based on information provided on COS forms presented to SPRH, and reflect all exports from a
provinee, regardless of whether they are interprovincial or intemational, Provincial production and export data were
obtained for the provinces of Toliara, Mahajanga, Aniseranana and Toamasina, Provincial data were not obtained for
Antananarivo nor for Fianarantsoa. Complete datasets were not available for any of these provinces for the years
1990-1995. The provincial data collected during this study nevertheless provide an indication, although not

comprehensive, of shark product production and trade.
COS data are regularly analysed by DRH, with these analyses published in the FAQ-sponsored fisheries bulletin

Infopéche Madagascar. DRH data on shark fin exports are available for the years 1990-1995. Data on oil exports are
not available prior to 1992, or for meat exports prior to 1993, Customs data lack sufficient defait to be used as a

means of tracking exports of shark products,

I Shark fin

Shark fin is produced primarily for export to markets in Asia, with smaller volumes exported to Europe. Production
and trade were first recorded in the mid-1980s, with the market developing rapidly during the latter part of this decade.
The rapid increase in exports was probably facilitated by the fact that Asian-Malagasy exporters of béche-de-mer, a
commodity with East Asian markets similar to those for shark fin, were already well-established in Madagascar.

Until 1992, trade patterns in shark fin typically followed: fisher > collector > commercial trader/exporter > major
. dealer (Figure 3).

Figure 3 I SHAR‘K FIN |
Drying/cutting
{salting sometimes)
| i
Itinerant foreign collectors Local collectors
Drying, trimming and sorting Commercial traders
according to need
I ]
[ i
EXPORT Final processing EXPORT
(trirn/dry as necessary)

De-fibred (rare)

EXPORT

Coastal fishers took some time to increase their prices in line with the price increases faking place in importing
markets such as Hong Kong. As a result, a variety of ‘opportunistic’ traders entered the trade in‘ the late 1980s,
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exploiting the enormous difference between the fishers' Table 8
selling price (in 1989, approximately FMG 10 000 per

kg, or US $6 per kg), and prices paid by exporters (over 5 P
EMG 100 000 per kg, US $62 per kg in 1989).  [Mahajanga  |Burope Ship 988
However, this price gap soon narrowed, and most of the ~ [Mahajanga Europe Ship 225
opporiunists left the trade, which continued to be Mahajanga  {Europe Ship 1000
. R M P .
dominated by the Asian-Malagasy exporters, Export ahajanga _ [Furope Ship 1 600
inforination for 1992, the in which reported exports Mehajng? _|epon Ship 3260
nnation for \ ear in which reported ex - _
on s y poried OxpOnts  \\hajanga  |lapan __[Ship 5420
peaked, indicates that dealers of East Asian origin Mahajanga Asia (others) [Ship i
dominated the export trade at that time. Mahajanga  |Singapore | Ship 80
During the last several years, however, this pattern has Mahejanga _ |Singapore | Ship 1134
A . . . Toamasina Europe Air 7
been disrupted somewhat, primarily owing to the entry - - -
. ¢ Afii Mali Toamasing Singapore Ship 4
into the trade of West can buyers from Mali, Toamasina Singapore  |Ship ™
Senegal, Guinea, Guinea Bissau and elsewhere. Durbin Toamasina Singapore Ship 136
(1994) reports that West African shark fin collectors Toamasina  |Singapore  |Ship 210
were operating in Soalala (Mahajanga) in 1991-1992. Toamasina Singapore  [Ship 245
West African buyers purchase fins directly from fishers Toamtasina  |Singapore | Ship 315
in the villages and take it by air to Hong Kong where Toamasina |Singapore | Ship 1155
they sell dircctly to dealers. In this way they operate as Toamasina _ {HongKong _|Ship 1062
T Toarnasi Hong Ki Shi .
both collector and exporter, eliminating one level of b fﬂa ong hong P 1866

. Bv deliveri he fins th 1 " Toamasina Hong Kong |Ship 2417
middiemen. By delivering the fins t. ems.e ve.:s, ese Toaranina Hong Kong _|Ship 3995
traders also ensure that they get a fair price in Hong Tommasing Hong Kong _ |Ship 1326
Kong: some traders complained that Hong Kong buyers Antananarivo  |Hong Kong | Alr 100
would refuse to pay the full amount on invoices on the Antananasivo |HongKong  [Air 100
grounds that quality was low, or the consignment Antananarivo {Hong Kong  [Air 150
damaged, a situation against which they had little Antananarivo |Hong Kong | Air 155
recourse, Larger Malagasy exporters are addressing this Antananarivo |Hong Kong  JAir 447

" as . Antananarivo |Hong Kong  {Air [ 155
competition fo some extent by appointing pro-active -

Jlect ¢ stratest i« q at least t Antananarivo |Hong Keng  [Ship 34
collec OT‘S a s ategic .cen s, owexfel, at least two Antmnaive |Hong Kong |Alr 30
traders interviewed said the West African traders had Antananarivo |Hong Kong | Air 7€
serionsly damaged their business. Antanananve |Hong Kong  |Air 175
Fishers in almost all areas have eliminated the village Antananarivo jHong Kong _|Air 240

. . Toliara Singapore Ship 500

collectors by selling direct to traders, Several exporters -
. o Morondava  {Burope Ship 80
of fin and béche-de-mer have established provincial Total 55660

collection points to which village-based collectors sell Somre DRI Antananativo
dried fin every month or so. In a few remote areas (e.g.
the Southeast), fin continues to be sold to "marayeurs", traditional itinerant fish merchants, who take fin on to

collectors at the nearest town.

ii, Processing

Fishers remove the fins or "mapeza™ from captured sharks and dry them folr three to five days. Most fishers are aware
of the need to prepare fin well in order to secure the best prices, and to "moon-cut” the fin ready for sale. One trader
commented that additional processing was required for dry "crude cut” fin purchased from fishers. In Manakara,
traders typically carry out additional drying before the product is ready for export. Kreuzer and Ahmed (1978)
estimated that shark fins represented approximately 5% of total body weight, and that, if properly prepared, dry fins
weigh approximately 36% of the weight of fresh fins, and dried fins represent approximately 1.8% of the total weight
of sharks. Estimates of the ratio of dried fin to carcass weight among Malagasy fishers and traders ranged frém 0.3%

to 2%.
117



TRABE 1T SHARHS AHD SHARY PROBUCTS YEOTHE WESTEDD IHDIAN AND SOUTHEAST ATLANTIS 082A03

Only one trader in Madagascar has attempted to prepare fin fibre, However, the level of skill of the technicians was
insufficient to prepare fins at a rate and quality competitive with fin processed in established centres such as China or
Hong Kong. Fin processing to supply restavrants in the capital was reported to have taken place in the past, but has
apparently been discontinued. Processing is now negligible to non-existent in Madagascar.

ifi. Trade routes

The vast majority of shark fin exported in 1992, over 29 mt according to DRH records, was transported by sea, with
only a smail proportion shipped via air (Table 8). The proportion of exports transported via air raay have increased

subsequently in conjunction with shifts in the trade resulting from the entry of West African traders. The main
exporters of shark fin to foreign destinations are located in Antananarivo, Mahajanga and Tamatave, with smaller

. exporters in Toliara and Morondava.

Ambanja is the major shark fin exporting centre in the north, with 5 mt reported by SPRH as exported from this city in
1994, the first year for which export data were available, SPRII data show that over 1 mt of fin was exported from
both Ambanja and Antseranana in the first quarter of 1995, Two traders in Ambanja indicated that significant
quantities of fin may also be exported from Antseranana by unregistered traders without being declared to SPRH. One
Ambanja trader stated that he shipped fins 1o the capital, from which they were presumably then shipped overseas,
The main destinations for fins from this province were said to be Hong Kong, Japan and France.

Toamasina is also an important centre for the shark fin trade, and is the base of operations for several major collectors
and exporters. This province showed the largest volume of reported production of those provinces for which data
were available (see Table 8),

-Most shark fin exporied from the southwest is shipped to overseas destinations via the capital. Some shark fin is
exported directly from Toliara, this trade route being limited by the small number of ships visiting that port that are
destined for the Far East. International export data maintained by SPRH Toliara {likely to be incomplete) show
exports to Hong Kong, Singapore, Taiwan, Ttaly and the United Kingdom, Traders indicated that dried fins were also
exported to Japan,

iv. Grading and value of fins In trade Table 9
Frices paid by collectors to fishers for dry shark fin,
While there were slight variations between regions, mid-1995,

fins were classified primarily as "good” (i.e. those
with plenty of cartilage fibre) and "bad" (those
without). Good quality dried "moon-cut® fins were
priced according to size (Table 9). Lower prices are
paid where fins were still wet, poorly cut, blemished <15cm <40 000 <9 B
or otherwise spoiled, such as by excessive salting,

Lower prices are also paid to fishers in remoter areas,

FQDO 000-300 000

15-25¢m 1060 000-200 000 2245

Two Toliara traders said they observed the followin g sct of rules to avoid buying worthless fin:
fins must have visibly high amounts of cartilage fibre when held against the light;
fins with spots or blotches are generally considered of bad quality; .
blacktip fins are always good; )
gold coloured fibrous fins are very good, and referred to as "reguin.blanc";
extremely long dark fins are bad; .
sawfish pectorals are useless, but dorsal and lower tail fins are very good.

Slightly more may be paid for higher quantities of fin (> 10 kg} and for complete fin sets. One collector cormmented
that sawfish fins were of high quality owing to high cartilage fibre content.
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According to those traders interviewed, fins of the following species are the most commonly traded:

Scalioped Hammerhead Sphyrna lewini

Blacktip Reef Shark Carcharhinus melanopterus

Fierce Shark Odontaspis ferox

Sawfish Pristidae spp. (dorsal and lower tail only)

Within this group, price variation was govemed primarily by fin size rather than by species.

The following species were said to have little or no commercial value for shark fin:

Tiger Shark Galeocerdo cuvier

‘Thresher Shark Alopias vulpinus and A, superciliosus

Nurse Shark Nebrius ferruginus

Zebra Shark Stegastoma fasciaturn

Blue Shark - Prionace glouca (according fo Manakara fishers)
Whale Shark’ Rhiniodon typus

Referring fo shark fin Janded by tuna vessels at Antseranana, one ‘collecior noted that pelagic sharks tended to have
thinner, less bulky fins, which were less valuable than those of coastal species. This view was reaffirmed by a trader,
who described long white-tipped fins (possibly Oceanic Whitetip Shark Carcharhinus longimarnus) as being thin and
of moderate quality. It is interesting to note that some Madagascar fishers consider the fins of Blue Shark, a species
frequently taken as bycatch by pelagic tuna fisheries, to be of little value, In contrast, Hong Kong raders consider the
fins of this species o be top grade (Parry-Jones, 1996).

In addition to fins, West African buyers working in Toliara also purchase “poussiére"” (literally 'dust), a rag-bag of
small and medium-sized fin pieces. These can be purchased from fishers for as little as FMG 5 000 per kg or US §1
per kg. Apparently, the buyers' Chinese clients have the capacity to process this material into marketable shark fin
products. ’

Fin from Toliara has a reputation for being the best in Madagascar owing to large fin size and high fibre content, This
was confirmed locally as well as by traders outside Toliara. Fins from the northwest are generally smaller. The
difference could reflect the superior fishing vessels and skills of the "vezo" fishers of the southwest, or a greater

relative abundance of adult sharks,

v. Domestic prices paid for shark fin

Local shark fin prices rose rapidly during the early 1990s. The most dramatic increase in the west ocourred between
1991-1992, with prices continuing to escalate until 1994. A trader noted similar increases on the east coast, where the
value of fin was said to have risen from FMG 5 000 per kg (US $2.7 per kg) to FMG 50 000 per kg (US $27-per ke)
during 1992, According to GTZ, demand for shark fin in Nosy Be greatly outstripped supply during 1992, with
competing collectors constantly increasing their prices in order to secure fins.

Prices throughout the country dropped sharply in mid to late 1995, reportedly in response to a decline in prices paid in
Hong Kong, the major import market for fin from Madagascar. West African traders interviewed in December 1995
said they were waiting for news of price changes in Hong Kong (HK) before investing in expensive collecting trips.
Declared Hong Kong import values for Malagasy fin did in fact decline significantly from 1994 to 1995, as shown in

Table 10 below.,

vi. Value of fin exporls

Two *occasional' fin dealers stated that export prices peaked in 1992-1993 ét approximately US $100 per kg, ong¢
adding that up to US $250 per kg was paid for the very best quality fin. Hong Kong Customs data do show a sharp
Hse in the average declared value of shark fin from 1991 to 1992 and a peak in the latter year, but at a level far below

going prices claimed by Malagasy exporters {Table 10).
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The average declared value for al]

shark fin imports reported in Hong Table 10 ' .

Kong Customs data was only US g;fscg;ll;g)i value of Hong Kong imports of dried shark fin, 1989.1995
$41in 1992 As there is no import P
duty imposed-on shark fin in Hong

Kong, there would not appear to be ,_1989 2654 SRS + "15 30 : s —’
any reason for this information fo . :

have been under-declared (Parry- 1950 | 25.46 21.89

Jones, 1996). An  established 199% 28.60 17.4%

exporter stated that Hong Kong fin 1992 40,96 26.49

prices were US $85 per kg in late

1995 but were falling rapidly, and 1993 | 3849 40217

were likely to fall as low as US 1994 | 3655 34.02

$45-60, prompting him to suspend 1995 40.60' 24.87

trading, Hong Kong Customs data Source: Hong Kong Customs data,

for 1995 show that the average
price for shark fin dipped slightly in 1993 and 1994, but had retwrned to approximately US $40 per kg in 1995,

Up until 1993, HK Customs declared values of fin imported from Madagascar were much lower than the average
value for fins imported from all sources, During that and the following year, however, the declared values were

relatively similar,

Traders are required to declare the value of shark product ©eXporis at the time they obtain COS documents for export,
and also to adhere to foreign curmrency controls including repatriation of foreign currency. Shark fin exports would
appear to be significantly undervalued in this COS documentation: according fo data compiled by DRH, the average
export value in 1994 was FMG 49 882 per kg, or approximately US $16 per kg, compared to US $34 per kg for
imports from Madagascar recorded in Hong Keng Customs data for that year. For 1995, the average declared eXport
value was FMG 64 579 (US $§4.5 per kg, significantly lower ’Lhan the average declared value of Hong Kong imports

during that year of approximately US $25,

The under-declaration may in some cases reflect efforts to avoid Madagascar's cumency controls, Two traders
interviewed said they sought bayment in US dollars, and that in 1993-1994, US $40 per kg was the minimum price for
shark fin which Customs would not query, although the actual export value might be significantly higher. One trader
indicated that the balance would be paid to a foreign account by the buyer,

vil, Production and trade volumes

As noted above, provincial production and export data were obtained for the provinces of Toliara, Mahajanga,
Antseranana and Toamasina, but ntot for Antananarivo or Fianarantsoa (Table | 1}, For those provinces for which data
were collected, data were missing for one or more years, and even in years in which they were provided, may be
incomplete. As a result, calculations of national production based on the figures presented below should be considered
as minimum values. As export data include interprovincial as well as international exports, these data cannot be used
to give more than an indication of the volume of exports to foreign markets.

Total reported production of shark fin in the four provinces rose to nearly 19 m¢ in 1992, declining slightly in 1993
and then dropping sharply in 1994, Tt is not clear Whether these data reflect the fresh weight of fins, or the weight after
drying, and is likely to be a combination of the two, Toamasina produced the largest amount of shark fin from 1990.
1994, over 30 mt, followed by Mahajanga, According to SPRH personnel, the sharp rise in reported production in
Toamasina in 1992 reflects a resumption in activities following the potitical turbulence of the previcus year, at which
time traders would have been likely to have stockpiled products. The true trade from Toamasina during this period
was likely to be much larger: SPRH data, confirmed as correct by SPRH personnel, show that a single trader reported
the collection over 49 mt of fir in 1993, which could similarly reflect stockpiling. . ’
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Table 11
Reported production and export of s

e it ks ST
Prod. Export | Prod
1999 - - 6000
1991 - - 6 809
1992 - - 4 360
1993 26841 2050 4770
1954 3 540 950 42214 - - - 5156 3335 294951 11096 9055
1995 - - - 3875 - 2763 - - - 6 638
Totai 12224 3000 26660 28016 - 7919 J0820} 20953F 69694] 50842
Note: “-* = no data retained at SPRH.
Source: SPRH.

However, the export of this volume of fin is not reflected in provincial SPRH export data. Similarly, the peak in
exponts from Mahajanga in 1991 resulted from a concentration of exporis from this port at a time when others were
closed owing to political instability. Data for Antseranana are only available from 1994 onwards.

Government data for exports of shark fin to foreign markets are based directly on an analysis of COS forms submitted
to, or issued by, DRH in the capital. Reputable fin collectors in coastal regions are legally entitled by licence or
“patente” to trade in marine products. They tend to send consignments of fin to their buyers in the capital on a
formightly or monthly basis, by road, accompanied by a COS form declaring the weight of the product. Traders in the
capital wilt seek COS for international export on the basis of the provincially issued COS documentation. Thus, the

internal and international export weights shoutd cormrespond with one another,

In practice, consignments are not weighed by the SPRH or DRH when COS are issued, although two-traders thought
weights would be questioned by DRH staff in the case of an obvious disparity between actual and declared weights.
Interviews with collectors and exporters indicated that there was no incentive to understate the weight, since the trade
was legal. No evidence that collectors and exporters were colluding to understate weights was uncovered during this
strdy. As a result, licensed trade by the major collectors and traders is likely to be reasonably accurately recorded at

the provincial and intemnational level,

However, exporters also export fin from smaller, unlicensed, suppliers, which is sent to the capital without supporting
COS documentation. In such cases, it is the exf:oﬁcrs who "absorb" this unlicensed trade, in the process of obtaining a
COS from DRH for the purposes of export. Staff of one major exporter said that fins exported under a single COS
could be from multiple origins. DRH staff confirmed that DRH was willing to issue COS docimentation for shark fin
consignments for international export even where provincial COS had not been obtained. It is therefore likely that the
weights of fin exports reported by provincial SPRH are less than the weights reported by DRH in the capital.

If production data are in fact primarily for dred fins, then comparison of SPRH data with DRH data tend to support
the information gained through interviews that some shark fin is

exported from the provinces without first obtaining provincial export Table 12 _

documentation. With the exception of 1991, reported exports of shark Reported exports of dried and salted
fin to SPRH in the four provinces for which data were available are shark fins from Madagascar (mt)

Repo ExXP0

lower than reported production for each of the years 1990:1994. 1987° 3
Bearing in mind that there is little if any domestic market for shark fin,  |1988 14

and further, that SPRI export data include interprovincial as well ag _ ;ggg ;2

international frade, it seems likely that exports may therefore be under- 1991 13

recorded in SPRH data. This would seem to be supported by 1992 29

international trade data compiled by DRH for exports of dried shark :ggz ff;

fin from Madagascar, which show trade volumes well in excess of 1995 19

those recorded by SPRH (Table 12). However, it is important to note Total 140

) Sources:  Anon., 1995; Anon, 1996b; A

that SPRH data were not available for several years for one or more Crispoldi, in Jitt,, 1996,
provinces. Similar to SPRH data, DRH data indicate that exports ‘
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peaked in 1992, remained relafively high in 1993, then declined considerably in 1994,

vill, Principal markets for Malagasy shark fin

The principal markets for Madagascar shark fin are Hong Kong, Singapore and Japan, Exports to Malaysia are
relatively minor but could be increasing, with Malaysian Customs data showing the import from Madagascar of 444
kg of shark fin in 1992, and 1200 kg in 1994, France was also mentioned by traders as an important destination for
shark fin. DRH data for 1992 and 1994 are compared with available Customs export data from Hong Kong and
Singapore in Table 13. Heng Kong and Singapore import data reveal seasonal fluctuations in trade volunes, with
imports peaking from November to January, presumably in anticipation of the festive season surrounding Chinese

New Year,
Table 13
Reported international trade in shark fin from Madagascar, 1989-1995 (kg)
F i 3 0 g6 %2 001 ) i ()0 00 g0
Europe 3300
France ' 311
Hong Xong 13 376% - 8 460* 22416% 12663 18 076* 11851 33157#%
29261* 18 070%
Japan §620
Malaysia 444 1200
Reunion 20
Singapore 3318% 033% 4573 2 (M0* 1647 100*
4 676% 4 527*
Others 1516
TOTAL 13376 11778 23349 46 361 20119 25 644 33257

Note: Total figures are calculated based on the largest reported trade per country of import per year.
Sources: DRH, Antananarivo; Hong Kong* = Hong Kong Customs Statistics;
Singapore* = Singapore Customs Statistics,

ix, Meat

The majority of meat produced by Malagasy fisheries is consumed in the country. Mahajanga was by far the largest
producer of shark meat during the early 1990s, with SPRH records showing the production of nearly 1200 mt fom
1990-1994 (presumably fresh weight), of which over 250 mt (likely to have been largely of dried and possibly of
frozen meat) were exporte& from the province (Table 14). Reported shark meat production was lower on the east
coast, averaging approximately 40 mt per year from 1990-1994 {excluding 1991, for which data were not available).
SPRH data for Mahajanga also show the production of 5 mt of ray meat in 1990 and 1 mt in 1991, SPRH personnel
believe that much of the actual shark meat production goes unrecorded as the meat is immediately used Iocally,
During 1995, meaf sold for FMG 500-1 000 (US $0.11-0.22) per kilogram fresh, and FMG 1 750-2 000 (US $0.39-
0.45) per kg dried. Ray meat sold for similar prices.

Local consumption of shark meat in the far north is a very recent development, with fishers reportedly finning any
sharks caught and discarding the body, prior to 1994, This could explain in part the lack of production data for
Antseranana. The recent development of & local taste for shark meat and the drastic improvement of 'the road to
Mahajanga in 1994 has prompted fishers to retain meat for local sale and for drying and sale to middlemen who ship it
to Mahajanga. A domestic market for shark meat has similarly developed in Nosy Be, where strips of shark meat 2
cm wide, sold for FMG 500-800 per kg (US $0.11-0.18 per kg), and are now selling much of their production locally
as well as on the mainland. These localised increases in domestic frade could also reflect the collapse of the Comoros
market in the wake of two reported poisonings from consumption of shark meat in the Manakara region, one in 1993

and another in 1995 (Randriamiarana, pers. comm.).

1 T
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Table 14 :
Reported production and export of shark meat,

S e

. Prod. Export | Prod. Export
1990 -1 - 313740 86804
1691 - - 570905 | 88000 )
1992 - - 8233] 50776 - - 36939 - 451721 50776
1993 31427 - 2719401 35439 -1 4930 39361 - 342728 | 40369
1994 | - 42653 - 17 692 3438 - 600 38388 - 98733 4038
1695 - - - 2 800 - - - - - 2 800
Total 74 080 - 1182510 267347 -1 5830 155 788 -1 1412378} 272871

Notes: * known to be fresh weight for Toamasina, likely to be fresh weight of combination of fresh and dried weight
for ather provinces. “- = no data retained at SPRH. Source: SPRH.

Only the Mahajanga area supports a large export trade, with dried meat exported in significant quantities to both the
Comoros and Japan. GTZ project personnel in Nosy Be estimated that 80-90% of all shark meat produced in the
northwest region was dried and exported fo the Comoros via Mahajanga. Reported exports from this province
(including interprovincial trade) totatled over 250 mt from 1990-1994. Shark meat is exported from Aniseranana o
Réunion and the Comoros, including shipments fiom Nosy Be that are exported to the Comoros via Mahajanga.
Shark products are also landed on the mainiand by Nosy Be fishermen for shipment by road to Ambanja and
Ambilobe. Smaller quantities of shark meat are said to be exported from Morondava and Toliara, aithough SPRH

export data for Toliara do not reflect this.

DRH data show the export of 81 mt of shark meat in 1993, declining to 31 mt in 1994 and 5 mt in 1995 (Anen., 1995;
Anon., 1996b). Data were not available for previous years. It is likely that much of this trade was destined for Japan,
as evidenced by Japan's Customs data, which show substantial imports of shark meat from Madagascar: imports
increased from a low of approximately 5 mt in 1990 to a peak of over 31 mt in 1993, then feli to 9 mt in 1994, DRH
export data for the latter year show the export of only 4 mt of shark meat to Japan, possibly indicating under-reporting
of the trade. According to Japan's Customs data, the declared value of shark meat imported from Madagascar rose
steadily, from approximately US $1 000 mt in 1991, to US $1 500 mt in 1994, Most of the meat exported to Japan in
the early 1990s is likely to have been produced by the firm, Somapéche.

x Olf

Shark oil has been traded for many years as a rich source of Vitamin A, but this trade has declined in recent years with
the advent of formulated vitamins. Oil is also useful for waterproofing wood, and most of the oil produced in
Madagascar is used and sold locally for this and other purposes, rather than exported.

Mahajanga was the only region from which significant production and exports of il were documented, the oil being
produced by the Malagasy-Japanese company Somapéche. Production was first reported by SPRH during 1990, and
totatled 13 mt in 1991 and 16 mt in 1992, mirroring production volumes reported for Somapéche alone. No
production data were available for 1993-1995. DRH export data show the export of 8 mt of oil in 1992, rising to 18
mt in 1993, then falling to approximately 3 mt in 1994 and 1995. Most of this oil is Hikely to have been exported to
Japan,

The decline in reported production and exports is likely to reflect the closure in 1992 of Somapéche’s deep sea fishery
for Brown Shark, off the French island territory of Juan de Nova. This was in response to France having exercised its

jurisdiction over the French EEZ around the island,

xi. Other products

Shark teeth, jaws and the saws of sawfish are sold to tourists in most areas, but there was no evidence of an organised
trade. The jaws of larger sharks are retained for potential sale to fourists throughout most of the island, with prices
ranging from FMG 5 000-25 600 (US $1.1-5.6) each. * The trade in shark teeth appears to be very small. Teeth from
Jarger sharks are retained by fishers in tourist areas for sale to tourists or to traders for use in jewellery mq!dhg.
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Shark-tooth jewellery is occasionally observed for sale at tourist sowvenir shops, but nowhere on a large scale. East
coast fishers reported selling teeth for FMG 500 (US $0. 11) each. The saws of sawfish are sold occasionally to
tourists or hoteliers for up to about FMG 125 000 (US $28) each.

Two European traders said they had tried tanning skins but had peor, unmarketable, results. Only one collector of
skins, a Chinese trader visiting lle Ste. Marie, was identified during this survey.

REGULATORY/MANAGEMENT FRAMEWORKS
1. Domestic

1. Fisheries policy

The Malagasy Govemnment is seeking to develop fisherdes resources for the increased economic benefit of
Madagascar. National fisheries policy is defined by the Plan Directeur for fisheries and aquaculture. The plan is
primarily concerned with expanding fisheries, i increasing efficiency and improving the living standards of (raditiona!
fishing communities. Sharks are mentioned as one of several under-utilized resources meriting the provision of
technical advice and support to commercial operators thh regard 1o fishing, processing and sales techniques.

il. Fisheries legislation

The fisheries legislation of Madagascar is actively evolving, with assistance in this regard being provided by the FAO.
Fisheries Ordinance 93-022 of 4 May, 1993 repealed Part I of the Code Maritime of 1966, which govemed fisheres
administration in Madagascar. Any previous legistation, of which there are some 200 fexts according to FAOQ
(Beurier, 1982), inconsistent with the new law was automatically repealed. The Ordinance establishes a hroad
framework for fisheries regulation, but is not specific with regard to individual species other than banning the hunting
of marine mammals. The Ordinance defines, inter afia, the following categories of fishing:

subsistence fishing, where the essential purpose is to feed the fisher or the fisher's family;

commercial fishing (whether traditional, artisanal or induostrial) where ﬁshing is carried out for profit and
habitually involving the sale of catch,
It also provides for the creation of an inter-ministerial fisheries commission and a consultative fisheries council for
cach province, the latter charged with giving its opinion to the inter-ministerial commission. This reflects the
constitutional shift known as "rational decentralisation”, however, as the unit of province is now being phased out in
favour of smaller collectives, it is uncertain whether this aspect of the law can be implemented. The relevant minister
is obliged to develop plans for the management and conservation of stacks (Adticle 6). COS forms signed by DRH

continue to be required to export fisheries produce {Article 1.

Decree 94-112 of 18 February 1994 provides for the general regulation of fisheries. Fishing is defined as follows:
traditional fishing (on foot or in non-motorised vessels)
artisanal fishing (using boats with motors of 50 Hp or less)
industrial fishing {using boats of more than SC; Hp)

Licences are proposed to be required only for motorised vessels quahfymg as ships ("navires"). For the time being,
existing licensing systems apply. Licences are not curently required for artisanal or traditional fishers.

Under Decree 71-238 of May 18 1971, industrial vessels are not permitted fo fish within two nautical miles of the
coast. SPRH officials in Mahajanga reported that this mle was frequently infringed, for which fishers blamed catch
declines. A professional diver in Nosy Be claimed he had seen longline vessels fishing within the two mile lmit on
the west and north of the island on several occasions, but that altempts at radio contact had been ignored. Jain (1995)
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also reports illegal trawling within the two mile limit on the east side of Nosy Be. Agreements for deep sea fishing
apparently prohibit fishing within the 200 m isobath (Jain, 1995).

No laws or regulations have been adopted specifically in relation to shark fishing, Thus, subject to general restrictions
on fishing such as restrictions on the use of dynamite or poison, shark fishing may be carried out without restraint,

iil. Implementation of fisheries and trade conirols

The Ministére de la Production Animale, Elévage et Péche, et des Baux et Foréis {Ministry of Animal Production,
Breeding, and Waters and Forests), (MPAEF) was responsible for Madagasear's fisheries until June 1995, when
responsibility was transferred to the newly-formed Ministére de la Péche et des Ressources Halieutiques (MPRED,
The adrninistrative structure for fisheries management otherwise rernained unaltered, and is described in more detail

below.

Since French colonial times, Govemment administration in Madagascar has been based on provinces “faritany", and
subdivided into districts "fivondronany”. Under the 1992 Constitution, the provincial unit was to be phased out in
favour of smaller collectives of one or more districts, However, the provincial administration system was stll

operational at the time of this writing,

Fisheries are centrally administered by the Direction des Ressources Hatieutiques (DRH). DRH has an administrative
office (Service Provincial des Ressources Halieutiques (SPRH), as well as two district offices or “circonscriptions” in
each of the six provinces, a total of 18 offices throu ghout the country.

SPRH offices collect and maintain data on the production and export of various categories of marine products. SPRH
production data represent the fresh weight of fisheries products intended for sale or export from the district/province
that is reported to SPRH by fish sellers. Fisheres products consumed within villages or sold locally without passing
through a market are not recorded in SPRH production data. Substantial volumes of production may go unrecorded,
either because fisheries products are consumed at the point of origin or because reporting requirements are not
complied with, However, apart from the inconvenience and the paperwork, there appears to be no major financial or

other disincentive to accurately reporting production and exporis,

‘The FAO-supported Programme Sectoriel Péche (Fisheries Secior Programme) is fraining personnel responsible for
monitering marine production, with the intention that trained individuals will spend extended survey periods at
Rumerous strategic sites around the Madagascar coast, For example, in the southwest, monitors will spend 15 days per
month covering Beheloka, Anakao and other nearby villages, They will be responsible for recording all marine
production, including sharks and shark products. Some monitors had already been trained and begun monitoring at

the time of this writing (Rabenomanana, pers. comm.).

v, The "COS" system

Trade in agricultural and fisheries products is monitored under the Certificate of Origin and Health or "Certificat
d'Origine et de Salubrité", the COS system, which was established under Decree 62-213 of 18 May 1962, This Decree
set comprehensive health requirements and food preservation standards for marine animal products intended for
human consumption (Beurier, 1982). The application of COS to fisheries products is expressty retained by Fisheries
Ordinance 93-022.

The COS system was originally administered by MPAEF. Its ongoing application to marine products was
complicated by the transfer of DRI to MPRH in 1992, as MPRH has no jurisdiction for administering the COS
system. This situation led to a temporary disruption in data flow; inter-ministerial arrangements are being made to
ensure that COS data wiil be made available to DRH (Randriamiarana, pers, comm.). ‘

A COS must be issued every time a product is exported from a province (provincial expoit) or leaves the country
(international export), and is valid for 24 hours from the time of issue. More than one COS can be required for
products moved from one province to another prior to export to foreign markets. In practice, the requirement for
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multiple COS is not enforced by DRH in Antananarive, which frequently issues COS for marine product exports for
which no COS has been issued at the provincial level. DRH sfaff speciﬁca]ly confirmed that the waiver applied for
shark products (DRH staff, pers. comm.). However, two traders transporting goods from one province to another via
road commented that they usually obtained COS in advance in order to avoid potential problems with police.

v. Retention and compifation of COS records

In 1988, onty 11 of the 17 SPRH provincial and district offices were able to participate regularly in the COS system
owing to staff shortages (Raboanrijaona, 1989). The situation has since considerably improved, and all SPRH
provincial and district offices now participate. Bureaucratic and administrative functions suffered considerably from
strikes and other work stoppages during the period of political transition between 1991 and- 1993,

Provincial and international export records are retained by MPAEF, SPRH and Customs, However, only SPRH
compile records relating exclusively to marine products and further organise them into product categories, DRH
fisheries product trade analyses, such as those published in the Infopéche Madagascar Bulletin, are based on COS data

from SPRH and DRH.

vi. Application of COS to shark prodiicls

COS product categories for marine products are prescribed by ministerial instruction on the recommendation of DRH,
and commumicated to provincial MPAEF and SPRH offices. There were 19 categories of marine products in 1988,
including shark fin (Raboanrijaona, 1989). At that time, only SPRH Toamasina (1.2 mt} and SPRH Toliara (1.18 mt)
recorded exports of shark fin, while SPRH Mahajanga recorded no such exports, Current elasmobranch categories
are: whole sharks, ded shark meat, fins, jaw cartilages, and skin. There is an additional category, "horrus”, the
meaning of which was unclear to DRH officials, but could possibly be the saws of sawfish.

vii. Intemational export procedtres

COS procedures for international exports of marine products are as follows, The trader takes a consignment to the
Service Provincial of MPAEF, where a health check is made and a COS filled out and stamped by an MPAEF official.
The trader then takes the COS to the nearest district SPRH office where if is examined and stamped by SPRH
officials, The COS and other export documentation are delivered to the Service Provincial des Donanes (Customs),
which checks whether the documentation is complete and correct and gives the appropriate export clearance. Finally,
export papers are inspected by the carier faking the goods, and may also be inspected en route by Gendarmes or
Police Militaire if the consignment goes by road.

Exports of marine products are also subject to currency-control procedures, with an export value required to be stated

on the invoice accompanying shipments for export. Apparent abuse of this system is described above.

Malagasy Customs have made guite frequent and well-publicised interdictions of wildlife trade at the national airport,
particularly of live reptiles (for which there is a substantial illegal trade). The smail volume of international passenger
traffic permits some inspection of personal baggage and freight. However, the situation at sea ports is radically
different, where products such as shark fin can readily be shipped out with other products in containers without

detection,

2, Reglonalintemational

Madagascar has signed most of the key intemationat conventions that relate to marine affairs or use and conservation
of natural resources, although it has yef to ratify some of these conventions. The only current international fisheries
agreement is with the European Union for tuna fishing, although there have been past agresments with other tuna

fishing nations.
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CONSERVATION IMPLICATIONS

Shark fisheries have not been systematically studied in Madagascar, thus no historical baseline data on catch or fishing
effort exist. This survey has made a start by collecting qualitative data through discussions with experienced fishers
on trends in shark size, species and catch per unit effort (typically recorded as the number of sharks caught per fishing

trip).

I, Declining traditional catches

Investigators asked fishers for their impressions on shark caich and effort in recent years in order to gain a subjective
assessment of stocks, Fishermen reported reduced catches, or the need to fish further afield, in all areas except

Tolagnaro (Zone 3) and around Manombo, north of Toliara (Zone 4),

if. Shark catch declines in Morondava (Zone 5)

Fishing families in seven villages were questioned closely over several days about the state of exploited shark stocks,
Numerous fishers confirmed that the sharks had deserted the area, that it had become necessary to travel up to 20 km
to catch the same species, and that catch rates had dropped from 10-20 per net per trip, to 1-3 per net per trip in i995.
There was intense competition between fishers, with reports of frequent theft or sabotage of gear and migration to new
fisking grounds, According fo fishers, the shark fishing season coincided with the presence of pregnant females,

which typically contained 7-8 pups i utero.

iil. Nosy Be (Zone 1}
GTZ expressed concem that the catch rates for shark have become so high that local stocks may be threatened, In
1994 the catch per unit effort (CPUE) for sharks decreased slightly, while CPUR for all species increased, However, it

is probably too early to draw firm conclusions from this observation.

Jain (1995) notes that a lack of data on the status of fish stocks and harvest rates makes it impossible to draw accurate
conclusions regarding the impact of Madagascar's fisheries on fish populations. Nevertheless, the anecdotal
information provided above indicates the likelihood of at least localised declines due to overfishing, and points to the

need for more detailed study.

CONCILUSIONS AND RECOMMENDATIONS

Sharks, rays and sawfish are clearly important fisheries resources in Madagascar. They provide a local source of cash
income, especially from the export of shark fins, and to a lesser extent, meat and oil, The importance of shark
fisheries has been recognized by the Madagascar Government which has identified sharks as an under-utilized
resource, by the development agency GTZ which has developed a project fo increase shark catches, and by Jain

(1995) who notes the increasing demand for shark products for export.

Production from Madagascar's shark fisheries have increased in the last decade, with sharks the subject of new
targeted fisheries as well as becoming an increasingly valuable cbmponent of non-targeted fisheries and bycatch. This
increase was largely driven by an increased demand for shark fin, and a subsequent rise in prices paid to traditional
fishers. Continued demand for shark fin is expected for the foresezable future, although foreign demand for shark
meat has declined in recent years, Sharks also featwre prominently as bycatch in both the pelagic tuna and coastal
shrimp fisheries. At least some of this bycatch is utilized, although there is no information o quantify bycatch

associated mortality,

The status of shark and other chondrichthyan poputations has yet to be studied in any detai], with the result that there
is-no guantitative information on which to assess the conservation impact of current fisheries or other ‘factors.
However, anccdotal information collected during this study suggests that some local shark and sawfish populations
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have declined in the past several years. This is wormsome given the likelihood of continued and possibly increased
fishing effort in future,

There are effectively no Government conlrols on shark fishing, with the result that sharks and other chondrichthyans
remain "open access" resources in Madagascar, Tt appears that the value of shark fin exports is being under-declared
on export documentation to some extent, with the potential
that foreign currency regulations are being circumvented.
As a result, Madagascar may be losing an important source

of forcign exchange,

More comprehensive research on the stams of shark
populations in Madagascar is necessary in order to assess
whether shark stocks are being affected by current fishing
levels. This research should be accompanied by the
development of an appropriate management plan for the
fishery to provide a means for maintaining future fisheries
within sustainable levels. Better monitoring of shark
fisheries and trade should be implemented in order to 5] :
establish the species and number of sharks and other Shark fin in shop window
chondrichthyans involved. This should encompass both Debra Rose
coastal fisheries and pelagic fisheries, including those of foreign vessels fishing in Madagascar's EEZ. With regard to

the Iatter, efforts should be made to prevent unlicensed vessels from fishing in Malagasy waters. Recommendations

made by Jain (1995) regarding fisheries management should also be considered, as many are appropriate io
Madagascar's chondrichthyan fisheries and trade. In the case of processing, efforts should be made to determine and

then eliminate the causes of poisonings associated with consumption of shark meat.

Controls on the export of shark products should be strengthened in order to ensure that currency regulations are
adhered to and {0 provide information on the volume of products and species involved in international trade.
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APPENDIX 1.
Vernacular names of sharks not attribufed to particalar speciés:

Antseranana and Sambava: Akiopasy (‘shark of the sand”) - Akigfotsy (white shark, possibly Odontsapis ferox)

Mahajanga: Akiovony - Fotraka - Botribondry
Tolagnaro: Hirahira (no clear description; possibly equivalent to Hiahia found in Tolara, Morombe and Morondava

{Grey bamboo shark - Chilascyllium griseum)) - AtsantsatovylAtsantsampangalo (shark with fusiform head) -

Boriloha (shark with short rounded head) - Hazalava (no clear description)
Toliara; Matsiotsio - Sabonto - Fotirambe - Belidake - ‘Soroboa - Akio Bemaso - Akiombato - Akio Bevombo -

Maintilamosy - Akiomihira - Akiomitseke - Degodego - Lavalabary - Sampandhy - Razankiahia a
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Vernacular names of other chondrichthyans (all rays) not attributed to particular species:

Morombe/Manombo: Faiangema - Faitombily - Faivato - Faivanda

Tolagnaro: Faimainte - Fairavy - Faiboka - Faisokitse - Faitombily or Faisampana (colour black) - Faikoaky (white
belly black back)

Toltara: Faimiangitry - Faitatamo - Faifoty - Failejalefa - Faikida - Marofatike - Fairealoha - Faiangema - Faibehoy
- Faindramiango
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